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I-1. General

In this section, we will give an overview to the Canon A-200 Personal Computer.

Variety of the A-200
The A-200 is classified in four versions in accordance with the types of display adapter and
numbers of floppy disk drive. However, there are no single disk drive versions for 230V AC.

e Model M1....... 1 disk drive with monochrome board
e Model M2....... 2 disk drives with monochrome board
¢ Model Ci....... 1 disk drive with color board
¢ Model C2....... 2 disk drives with color board

I-2. Features

e 8086 Microprocessor

The A-200 is equipped with the 8086 microprocessor as CPU (Central Processing Unit) which
has 16-bit data bus. In other words, the 8086 can access 16-bit data at a time, and so, it can
perform more quick and versatile data processing in comparison with an ordinary 8-bit
microprocessor.

* Memories

The A-200 has 256K bytes of RAM (Random Access Memory) as the standard and is expanda-
ble up to 512K bytes. Also the A-200 is equipped with 16K bytes of system ROM (Read Only
Memory) including a diagnostic program etc. and 4K bytes (Model M1 and Model M2) or 32K
bytes (Model C1 and Model C2) of video RAM which stores the data to be displayed on the screen.

e Built-in Interfaces

In order to input or output data to/from the A-200, it has useful devices such as 5-1/4” floppy
disk drive (Model M1 and C1 has one disk drive and Model M2 and Model C2 has two drives),
RS-232C interface and printer interface.

e Expandability

In addition to the standard features listed above, a customer can expand the functions of the
A-200 by adding the 8087 Numeric Data Coprocessor or inserting optional board into the inter-
nal five expansion slots.

¢ Powerful Operating System

A DOS (Disk Operating System) is now indispensable to the advanced personal computers like
the A-200. We are adopted the MS-DOS developed for 8086/8088-based computers by Microsoft
Corp. Through MS-DOS, an user can communicate with the computer, disk drive, and printer,
managing these resources to his advantage,

¢ Standard Diagnostic Programs

The A-200 has two different diagnostic programs - one is the ROM-based built-in program and
the other is the disk-based programs. The ROM-based one is executed whenever the power
for the computer is turned on or the RESET button is pushed. The disk-based program is an
accessory of the computer. It checks the computer itself and peripherals.

e Compatible with the IBM® Personal Computer™
Most of the application software, peripherals or options designed for the IBM® PC™ can be
used with the A-200.



I-3. Description of the Computer

(1) Power Switch
To turn the computer on or off. On-position is marked as “1” and off-position as “0”. When turning
on the system, turn the power of the peripherals on first then turn the computer’s power switch on.

@ Floppy Disk Drive(s)
To save or load programs, files or data. There are different two versions in the number of disk
drives: A-200 Model M1 and C1 have only one drive and Model M2 and Model C2 have two drives.

(3® RESET Button

To reset and initialize the computer when it has “hang-up” caused by improper user’s program
or some machine-language programs. Whenever this button is pressed, the computer will begin
to execute the self diagnostic tests and then re-loads the DOS or other system disk to initialize
the system.

(@) Keyboard Connection Jack
To connect a coiled cable with a plug from the keyboard unit into this jack.

(5 Keyboard
To utilize when entering commands etc.

Figure 1-1

(6) Cooling Fan
To prevent the computer against excessive heat generated during operation. Do not block this
ventilation when the computer is installed close to the wall etc.

@ AC Power Inlet
To insert AC power cord with jack into this inlet.



AC Power Outlet

To plug a power cord of a peripherals unit etc. into this outlet. This outlet is controlied by the
power switch (1). When the power switch is turned on, this outlet is powered, and when the pow-
er switch is off, this outlet is not powered.

This outlet can handle AC current in maximum of 0.4A. Be careful not to exceed this figure when
using this outlet.

(® RS-232C Connector _
To plug a special cable to this connector when an user needs to communicate with a host com-
puter, another personal computer or serial printer.

Printer Connector
To print out data, information or programs, connect a printer cable to this connector.

(D Expansion I/O Slots
The Canon A-200 can expand its functions by plugging in optional expansion cards into these
expansion slots.

@2 Composite Signal Jack
This RCAtype jack has been provided for the color display adapter board only. Connect it to
a composite signal input terminal on a display monitor.

@3 Display Connector
To connect 9-pin plug with cord suitable for this connector to make a connection with the com-
puter and the display monitor unit.

=
i

Figure 1-2

@9 Pocket
This pocket is provided for the Model M1 and Model C1. Keep unused disks in it.

Figure 1-3
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II-1. Product Outline
lI1-1. System Configuration

Software

0OS: MS-DOS version 2.11 (Compatible with PC-DOS)
Language: GW-BASIC version 2.01

lI-2. Specifications

[I-2-1. General
Item Specifications
450 385
Sizg of Main , = = ]
Unit g
[} ) Le 1T <)
RN SS— v =/ =J -
420 (Unit: mm)
Size of l /M
Keyboard T @ 375
Weight Approximately 11.5kg

Power Source

230V AC +15%, 50/60Hz, approximately 150W

Processor 16-bit processor 8086
CPU Clock 4.77TMHz
Interrupt Eight types
Capacity 256K bytes (with a parity bit) + 256\ exAionN
Main Memory
Element MOS LS| 64K bit D-RAM
Toe 2-side double-density, standard track, 5-1/4”
yp (Thin type)
FDD . :
Capacity 360K bytes/drive (Formatted)
Format IBM format

Serial Interface

RS-232C type, one port (on the main board)
110 — 9,600 baud programmable
Connector, pin assignment IBM-PC compatible

Printer Interface

Centronics type (on the main board)
Connector, pin assignment IBM-PC compatible

.....

I/O Slot

Five slots
8-bit/16-bit data bus slot: Two slots (One of those used for CRT
CONT.)
IBM-PC compatible slot: Three slots




[I-2-2. Monochrome Display Adapter Board

Specifications

ltem
CRTC 68B45
Capacit 4K bytes
Video-RAM pacty h
Element MOS LS| 16K-bit static RAM
Character Capacity 8K bytes
Generator Element C-MOS masked ROM
80 characters x 25 lines
Characters 9 X 14 dots per character box
7 % 9 dots per character font
Attribute ..... IBM-PC compatible
Video signal 16.257MHz maximum
V-sync 50Hz
H-sync 18.432kHz

II-2-3. Color Display Adapter Board

Item Specifications
CRTC 68B45
Capacit 32K bytes
Video-RAM Y A
Element MQOS LS| 64K-bit D-RAM
Character Capacity 8K bytes
Generator Element C-MOS masked ROM
80 characters x 25 lines mode
8 X 8 dots per character box
Characters 7 X 7 dots per character font
Attribute ..... IBM-PC compatible; 16 colors
40 characters x 25 lines mode
16 x 8 dots per character box
14 x 7 dots per character font
Attribute ..... IBM-PC compatible; 16 colors
640 x 200 dots mode (color disable)
8 pixels per byte
Graphics :
320 x 200 dots mode (color graphics)
4 pixels per byte; one pixel can be assigned 4 of 16 colors.
Video signal 14.31818MHz maximum
V-sync 60Hz
H-sync 15.75kHz

10




lI-2-4. Floppy Disk Drive MDD-211

Item Specifications
Type 2-side, double-density, standard track, 5-1/4” (Thin type)
Weight 1.2kg
Storage Total 327.68K bytes (Formatted)
Capacity Per track 6.25K bytes
Number of 16
Sectors
gz‘r:]zirt‘;i”g 5876 BP|

Data transfer
Rate

250K bits per second

Consumption

Between tracks 6 mS
Access Time Seek settling 20 mS

Revolution waiting| 100 mS
Error Rate 10~ 12 per bit, 10-¢ per seek
Power

+5V, 0.4A max., +12V, 1.0A max.

11




II-2-5. Keyboard Unit

Iltem Specifications
Processor | 8-bit one-chip microprocessor 8048 (or 8748)
Number of
Keys 83 keys
Weight Approximately 1.6kg

e Key Layout

USA, ASCII
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llI-1. Disassembly Procedure

Notes
e Be sure to turn the power switch of the A-200 off and to unplug the AC cord from the outlet.
e Use screw drivers whose tip fits the head of screws or you may damage the head.

l1I-1-1. Top Cover

1. Remove four screws from both sides of the top cover.
2. Lift the rear of the top cover and move it backward.

Tabs

Figure 3-1

ll1-1-2. Power Unit

1. Unplug the AC power cords from the inlet and outlet located on the rear of the computer.

AC outlet

AC inlet

Figure 3-2
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2. Disconnect the power supply cables from the floppy disk drives.

Drive B

Power Supply Connectors

Figure 3-3

3. Disconnect the cable from the power switch. In this case, push the tab (A) on the connector
and pull away the connector (B).

3

Figure 3-4

4. Loosen the screw (A) and remove the screw (B).

da

P/S UNIT

Figure 3-5
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5. The right side of the power unit is secured to the chassis with two tabs. Move the power unit
to the left until these tabs become free from the chassis.

Tabs

Figure 3-6

6. Disconnect the cables from the main PC.B. in the same manner as the power switch cable.

Push this tab Figure 3-7

l1l-1-3. Main PC.B.

1. Remove the top cover.
. Remove the power unit.
3. Ifany optional board such as display adapter or RAM board is inserted into the optional slots,
remove that board.
4. Remove cables from the speaker, keyboard connector, RESET switch, floppy disk drives and
the cooling fan.

Screw Cooling Fan Connector

/

FDD Signal
Connector

Keyboard
Connector

RESET Switch
Connector

Speaker
Connector

e e e e

\ Figure 3-8
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5. Remove five screws securing the main PC.B. to the chassis.
6. Move the main PC.B toward the front panel slightly, lift the left side of PC.B. and remove it
away from the chassis.

Main P.C.B.

. FDD FDD
A00np }\?

J J Figure 3-9

llI-1-4. Floppy Disk Drive Unit

Ground Wire Signal Connector

Power Connector

Figure 3-10

1. Disconnect the signal and power cables from the FDD (Floppy Disk Drive). On the body
of the A-drive FDD, the ground wire is secured. Disconnect it by removing the screw.

Mounting Bracket Figure 3-11

2. FDDs are mounted on the bracket. Remove two screws securing that bracket to the chassis.
3. Lift the bracket with FDDs away from the chassis. In this case, be careful not to touch internal
electrical or mechanical elements on the FDDs.

20



llI-1-5. Keyboard Unit

1. Remove two screws from the bottom of the keyboard unit.

2. Remove the rear of the top case by lifting it slightly and then remove both side of it. Be care-
ful not to snap off the tabs of the bottom case.

3. Pull the top case toward you slightly to free it.

Figure 3-12

4. Remove the screw scuring the ground wire to the keyboard base.
5. Lift the keyboard with the PC.B. and coiled cable.

Figure 3-13

21






PART IV

V-1,
V-2,

IV-3.

IV-4.

IV-5.

INSTALLATION

CONTENTS
L8] o] oF=Tod (] oo [ PO OU PP PP PURRRS 25
CONNECLIONS ..oeeeiiiieieeceie e e e e r s ee s s s e st e re st s s eeeenansnsassaanaenes 26
IV-2-1.  Keyboard Connection ..............ccccooviiiiniiiiiinnni e, 26
IV-2-2. AC Power Cord ConNECHION .........ccccciviriiieiireeenerenieiirerereeeesesesesnnnns 26
IV-2-3. Connection to Peripherals ............ccccooieiiiiiiiiiiinnieiiiieeerec e eesien e 26
IV-2-4. Adjustment of Typing Angle ...........ciimmimiiiiiiiiniiiiiii e, 27
(0] o] ({o] o -2 U PPPRT 28
IV-3-1. Expansion RAM Board ............cccoouiiiiiiiiiiieienecren e erenne e e nene e eees 28
IV-3-2. Color Display Adapter Board ...........cccoeeeeiiiieimieniiinnnnenerninie e eee s 28
IV=3-3.  NDGC (BOB7) ..ceeeeeiiiiiiiiiieiieieeeerteeee st e s e s e s s aa e s e e e e e e e e aaeeaaaneaneenans 29
Summary of DIP Switch Setting ..........viiiieiiiiee s 30
IV-4-1. Main Board ...........cooiiiiiiiiiiii e 30
IV-4-2. DIP Switch Settings at Our Factory ...........ccccoeeviiiiiniiniiiininincneecenenne, 32
IV-4-3. Optional RAM Board .........c.ccooiiiiiiiiiiiiie e 33
Adding Optional Floppy Disk DFVe ...........cooviiiiiiiiiiiiiicre e 34

23






IV-1. Unpacking

Open the package and take out the A-200 Personal Computer.

\

AQ

Q’/
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IV-2. Connections
IV-2-1. Keyboard Connection

Connect the keyboard unit to the main unit with the coiled cable.
/

Figure 4-2

IV-2-2. AC Power Cord Connection

Insert the AC power cord with a jack into the AC power inlet located on the rear panel of the
unit. In order to avoid an electric shock, be sure to insert the cord into this inlet first. Then plug
the cord into a wall outlet.

\El‘
Figure 4-3

IV-2-3. Connection to Peripherals

Referring to an instruction manual supplied with your peripherals, connect them to the A-200
correctly.

Following illustrations on connecting display monitors show connections with the Canon A-2001
monochrome monitor and the A-2002 color monitor.

26



A-2001
Monochrome
Monitor

[T T
Hie it T A
TNt i
(LTI gy
[ 1]
| (i

o I:

Monochrome Monitor Connection

A-2002
Color Monitor

i

0

oI

Printer Cable

Printer Connection

Figure 4-4

IV-2-4. Adjustment of Typing Angle

The keyboard can be tilted for user’s typing comfort. Raise the legs located at the both corner
on the bottom of the keyboard unit to tilt the keyboard.

hﬁrﬂr—u—\n

U7

. |
-J

Figure 4-5
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IV-3. Options

Most of options designed for IBM® Personal Computer™ such as display monitors, printers or
expansion boards can also be used with the A-200.

In this part, we will give a summarized description on how to add these optional boards or in-
tegrated circuit.

Whenever an optional device to be installed inside the computer is added, settings for the DIP
switch must be changed. Detailed information concerning the DIP switch is described in the next
section in this part.

iV-3-1. Expansion RAM Board

The expansion RAM board supplied by Canon has 256K bytes of memory capacity. Followings
are the description concerning installation for our memory expansion board.

Caution
Before installing the memory board, be sure to turn the power of the computer off, and to unplug
the AC power cord from the outlet.

Insert the connectors of the expansion board into the option slot on the main circuit board of
the computer. Make sure that two connectors on the expansion board are fully and firmly insert-
ed into the slot.

Figure 4-5

IV-3-2. Color Display Adapter Board

Whenever a user wants to upgrade the computer from Monochrome to Color system, replace
the built-in monochrome adapter board with the color display adapter board. When replacing,
first remove the monochrome adapter board from the leftmost slots and install this color board
instead.

Figure 4-7
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IV-3-3. NDC (8087)

NDC is an abbreviation of Numeric Data Coprocessor. When this LSl is used with the 8086 CPU,
the performance of data processing will be dramatically enhanced. To achieve this, a special
software is required. Installation for this LSl is very simple. The IC socket for this coprocessor
is already provided adjacent to the CPU. Insert the 8087 into this socket.

Figure 4-8
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IV-4. Summary of DIP Switch Setting
IV-4-1. Main Board

On the main board, there are two DIP switches. One has 8 elements and the other has 6 elements.

e S1 (8 elements)

@

Function

For optional RAMs

For optional 8087 coprocessor

For information to be displayed on the screen

o |IN|j]oO|lOa|lOIN|—

For the number of FDD

Table 4-1

¢ Settings for Optional RAMs (bit 1 through bit 4)
The upper 4 bits of this DIP switch must be set according to an answer of the following expression.

Total RAM capacity in byte — 64K bytes
32K bytes

For example, if total 512K bytes of RAM are installed:

512K — 64K
32K

= 14 = E in hexadecimal

and actual settings are illustrated as follows.

o'l

Note: If all of these switches are set to OFF position, the software automatically searches
the actual amount of RAM installed, and adjust usable RAM area to that amount.
The software supports in maximum of 640K bytes RAM.

Figure 4-9

e Setting for 8087 (bit 5)
When this optional LSl is installed, this bit should be reset from ON to OFF.

00908000 (7900800

Not installed - Installed

Figure 4-10
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¢ Setting for Display Type (bit 6 and bit 7)
These bits determine the type of display on the screen.

00000800 [0og0o8a0

No display : 80 x 25
Color mode
c[)j I:I |:| D |:l u D D [ |:| u
1 2 3 4 5 6 7 8 DzDDDg7D
40 x 25 Monochrome
Color mode mode
Figure 4-11

e Setting for Number of FDD (bit 8)
This bit should be correctly set according to the number of the floppy disk drive.

00500908 100000008

1 drive 2 drives
Figure 4-12

e S2 (6 elements)

Bit Function
For RS-232C interface

=N

For printer interface

Not used
For RS-232C interface

For printer interface

(o> 200 I ) I I~ I O B I V)

Not used (should always be off)

Table 4-2

The A-200 is equipped with the RS-232C interface and the printer interface on the main PC.B.,
however, an extra interface board can also be used by resetting the elements of this DIP switch.

¢ Settings for Additional RS-232C Board (bit 1 and bit 4)

B00800) | S00a0d

Internal External

Figure 4-13
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e Settings for Additional Printer Interface (bit 2 and bit 5)

180030 (00080

Internal External

Figure 4-14

IV-4-2. DIP Switch Settings at Our Factory

There are four versions for the A-200 in its display type and number of disk drive. At the time
when the computer is shipped from the factory, each element (bit) of the DIP switches have been
set as shown in the following illustrations.

Bonnoe] (Baanoget
Bonnoe] (Baaa0ecs
bonnoq] (Baqaanes

blallo "l

Figure 4-15
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IV-4-3. Optional RAM Board

An usable address area of this RAM board can be varied by resetting the DIP switch on this board.

Bit Usable memory area
1 40000H — 5FFFFH
2 60000H — 7FFFFH
3 80000H — 9FFFFH
4 40000H — 5FFFFH
5 60000H — 7FFFFH
6 80000H — 9FFFFH Table 4-3
e Example 1) Usable area: 40000H - 7FFFFH
a[S[a[u]yJo
1 2 3 4 5 6 Figure 4-16
e Example 2) Usable area: 60000H - 9FFFFH
ON

33

Figure 4-17




IV-5. Adding Optional Floppy Disk Drive

1. Remove the signal cable and power cable from the “Drive-A” FDD. Disconnect the ground
wire from the body of the FDD by removing the screw.

Ground wire \Ey/ Signal cable

Figure 4-18

2. Apower supply cable for an additional FDD is already prepared on the mounting bracket
of the FDD. Remove it from the bracket by removing the nylon binder.

Nylon binder
Figure 4-19

3. Disconnect the signal cables with connector from the main PC.B. To disconnect, rotate the
two hooks outwards.

Figure 4-20

Remove the FDD with bracket by referring to the paragraph “Floppy Disk Drive Removal’.
Remove the hook of the clamper for the additional signal cables through the hole of the bracket.
In this case apply force to the both sides of the hook and push out the clamper.

Then remove the cables away from the clamper.

@\Ls Figure 4-21
34
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6. Remove the pocket by pulling it toward you.

Pocket Figure 4-22

7. Disconnect the plug of the drive selector on the additional FDD and reinsert it into “S2” pins.
This defines it as the “Drive-B” FDD.

=

Figure 4-23

8. Turn the mounting bracket upside down and secure the optional FDD with four screws.

Additional FDD Figure 4-24
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9. Position the bracket with FDDs on the chassis. Slide it toward you until the tabs of the bracket
are inserted into the holes on the front of the chassis.

10. Secure the bracket to the chassis using two screws.

11. Insert the connector of the signal cables into the connector on the main PC.B.

Figure 4-25

12. Connect the signal cables and power cables to both FDDs.

Signal cable
Power cables

Figure 4-26
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V-1. System Clock

1. Connect the frequency counter to pin-12 (OSC) of U125 (CG) on the Main PC.B.
2. Adjust CT1 trimmer capacitor to read 14.31818MHz on the frequency counter.
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V-2. +5V Power Supply

1. Connect the DC voltmeter to pin-5 or 6 (RED) of CN9 on the Main PC.B.
2. Adjust VR1 on the power supply P.C.B. to read +5V + 0.05V on the DC voltmeter.

L4

1
chs
oNe
7

15T

Figure 5-1

ce \
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Figure 5-2
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VI-1. General

Figure 6-1 shows a typical system cofiguration of the A-200 and peripherals.

As this figure shows, the A-200 is constructed by the main PC.B., power supply, monochrome
display adapter board or color display adapter board, one or two floppy disk drive unit(s) and
keyboard.

Color'or
Monochrome
Monitor

I/F

Optional
RAM
256KB

Color or
Monochrome
Board

O-42$0
Z2ron-—-<

Printer
Optional Slots
Printer K/B K/B
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Interf K
nterrace Control Citcuit Interface T MDD-211
. - ]
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; |
2568 e |l ! FoD
MDD-211
Personal Computer Main P.C.B. !
)
* hARP Biske
—————-) A
AC Power j ) Power Supply > +i2V
Unit
f—e 12V Figure 6-1

The main PC.B. consists of the 8086 16-bit microprocessor, 256K bytes of system RAM, 16K-
byte ROM which contains the power-on diagnostic program, BIOS and IPL (initial program load-
er), the printer interface, asynchronous communication interface, keyboard interface, floppy disk
drive interface. Another various control circuits are also equipped with the computer in order
to work these elements effectively.

The power supply unit outputs three different power sources — +5V 85A, +12V2.0A and —12V
0.3A. Output voltages are stabilized with the switching regulator, therefore this unit takes less space
and is light-weight.

The monochrome display adapter board uses the 68B45 LS| as CRTC (Cathode-Ray Tube Con-
troller). The 4K bytes of static RAMs are used as video-RAM (V-RAM) which supports one screen
of 25 rows x 80 characters and attribute. The 256 characters to be displayed on the screen
are involved into the 8K-byte ROM. Output signals such as intensity signal, horizontal drive sig-
nal and vertical drive signal are sent from the 9-pin connector mounted on this display board.
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The color display adapter board also uses the 68B45 as CRTC. On this board, 32K bytes of dy-
namic RAMs are installed. These RAMs supports 40 x 25 characters or 80 X 25 characters
of text screen and 320 x 200 pixels or 640 x 200 pixels of graphics.

Like the monochrome display adapter board, this board also has the 9-pin connector, however
its pin assignment is different.

This connector outputs various video signals such as RED, GREEN and BLUE color signals,
intensity signal, horizontal drive signal and vertical drive signal.

In addition to this 9-pin connector, the color display adapter board has an RCA-type jack which
outputs video composite signal.

The A-200 is equipped with one or two Canon MDD-211 5-1/4” floppy disk drive(s). Please refer
to separate MDD-221/211 WORKSHOP MANUAL (SY8-0031-721) for any further information on
this disk drive.

The keyboard can be connected to the main unit by means of a 5-pin DIN type connector with -
a coiled cable. The 8048 one chip microprocessor is mounted on the internal circuit board of
the keyboard. This processor is used as an interface with the keyboard and the CPU. When the
power for the A-200 is turned on, this processor automatically checks its own RAM or stuck keys
by executing the self diagnostic program.

In this part, we have divided the circuit of A-200 into the following four sections:

Main PC.B.

Keyboard unit

Display adapter boards
Power supply unit
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VI-2. Main PC.B.

Figure 6-2 illustrates the block diagram for the main PC.B. Followings are the descriptions for
the LSIs used in the A-200. We will use abbreviations hereinafter when describing about these LSis.

e CPU (Central Processing Unit): 8086
16-bit microprocessor; it can access 1M bytes of memory address and 64K bytes of I/O address
directly.

e NDC (Numeric Data Coprocessor): 8087
This optional LSl is a coprocessor for performing arithmetic operations. The 8087 is to be in-
stalled into the internal 40-pin IC socket with an user’s request.

e DMAC (Direct Memory Access Controller): 8237

Control data transfer between /0O devices which are connected to the DMA channels and mem-
ory without CPU intervention.

The 8237 refreshes dynamic RAMs on the main PC.B. and ones on the optional boards inserted
into the optional slots.

e BCU (Bus Control Unit): 8288
This generates signals necessary for controlling /0O devices and memory by receiving the SO,
S1 and S2 status signals from the CPU.

e PIC (Programmable Interrupt Controller): 8259
Accepts interrupt signals from the I/O devices, and gives priority to one of them. The interrupt
signal selected by the 8259 is sent to the CPU.

e PPl (Programmable Peripheral Interface): 8255
It has three sets of 8-bit input/output ports, and accesses data input from the keyboard or data
set by the DIP switches.

e UART (Universal Asynchronous Receiver/Transmitter): 8250
Controls the RS-232C interface. Parameters for communication such as baud rate, word length,
stop bit and parity can be controlled by the CPU through this LSI.

e FDC (Floppy Disk Drive Controller): 765
Controls the built-in one or two floppy disk drive(s).

e CG (Clock Generator): 8284
Generates clock signals necessary for the computer. The 8284 also synchronizes the READY
signal with the CLK signal to be sent to the CPU.

¢ ROM (Read Only Memory): 2764

The A-200 uses two P-ROMs whose respective storage capacity is 8192 words x 8 bits. They
contain power-on self diagnostic program, BIOS, dot patterns for 128 characters in graphics mode
and floppy disk bootstrap loader.

e PIT (Programmable Interval Timer): 8253
Generates an interruption signal when the predetermined timer becomes active and determines
frequency of a signal to be sent to the speaker.
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e RAM (Random Access Memory)
On the main PC.B, there are 36 dynamic RAMs whose respective storage capacity is 65536

words x 1 bit.
Every one byte (8 bits) of data has one parity bit and therefore, actually 32 of 36 RAMs are used

as system memory. So,
64K-bit x 32 peaces = 2048K bits = 256K bytes
of storage capacity are available.

Above LSls are connected to the address bus, data bus and control bus so as to synchronize
their functions effectively, and are controlled by the CPU directly or indirectly.

At the same time, the signals through these buses are sent to the optional slots and control the
monochrome or color display adapter board or any other option boards.
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Vi-2-1. CPU

The A-200 uses the 8086 16-bit microprocessor in maximum mode.
Figure 6-3 shows the pin assignment and pin description for the 8086 operated in maximum mode.

e AD15 — ADO (Address and Data) ..... inputs/outputs in three states

These lines construct the memory and I/O address bus (T1) and the data bus (T2, T3, TW, T4).
The AO signal acts similar to the BHE signal to the lower byte (D0 — D7) data bus. If one byte
is to be sent to the lower bytes of the bus in memory access or I/O control operation, the AQ
terminal becomes LOW during the period of T1.

These terminals keep high impedance during interrupt acknowledge and hold acknowledge cy-
cle of local bus.

e A19/S6, A18/S5, A17/S4, A16/S3 (Address/Status) ..... outputs in three states

These lines output upper 4 bits of data in memory accessing during the period of T1. When 1/O
operation, these lines are all LOW. During T2, T3, TW and T4 in memory access or |/O control
operation, a status information is output. The status of the interrupt enable flag 1F (S5) is reset
with the beginning of each CLK cycle (T1). S6 is always zero.

A17/S4, A16/S3 are encoded as follows:

A17/S4 A16/S3

0 0 Alternate Data
0 1 Stack
1 0 Code or None
1 1 Data

Above information shows which relocation register is used for data accessing. Impedance of these
lines keep high during hold acknowledge cycle of the local bus.

\ 4

GND [ 1 40 [] Vee
AD14 [] 2 39 [1AD15
AD13[]3 38 [1 A16/S3
AD12[] 4 371 A17/54
AD11 [} 5 36 | ] A18/S5
AD10[] 6 35 [ ] A19/S6
AD9 []7 34 [] BHE/S7
AD8 [] 8 33 [J MN/MX
AD7[] 9 32[1RD

AD6[]10 8086 31[]RQ/GTO
AD5 [] 11 (Top view) 30 g RQ/GT1

AD4 [ 12 29 [] LOCK
AD3[] 13 28182
AD2 [] 14 2701
AD1[] 15 26 [150
ADO [] 16 25 [J Qso
NMI [] 17 24 [] Qs1
INTR[] 18 23 [] TEST
cLk [] 19 22 | ] READY
GND[] 20 21 ] RESET

Figure 6-3
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e BHE/S7 (Bus High Enable/Status) ..... output in three states

During T1, the BHE signal is used to permit the upper half of the data bus (D15 — D8) to output
data. An 8-bit type device connected to the upper half of the bus uses the BHE signal for chip
selecting purpose.

When one byte is sent at the upper half of the bus, BHE becomes LOW during read, write and
interrupt acknowledge cycle.

S7 status information will yield during the period of T2, T3 and T4. The BHE signal is active LOW
and its impedance is high during hold acknowledge cycle of the local bus. This signal becomes
LOW during T1 of the interrupt acknowledge cycle.

* RD (Read Strobe) ..... output in three states

This signal indicates that the CPU is now executing memory read (S2=1) or I/O read (S2=0) cy-
cle. The RD signal is used to read devices which are connected on the 8086 local bus line.
This RD signal keeps active LOW during memory read cycle T2, T3 and TW. At T2, until the 8086
local bus’s impedance becomes high, the RD remains HIGH.

This signal becomes high impedance during the hold acknowledge cycle of the local bus.

¢ READY (Ready) ..... input

This acknowledgement signal denotes that the data transfer has been completed, and are sent
from memory or /O devices which CPU has been addressed.

The RDY signal from memory or I/O devices will become the READY signal synchronized with
the CLK signal by the CG.

¢ INTR (Interrupt Request) ..... input

This signal is a trigger input sampled between the last clock cycle of each instruction in order
for the CPU to determine whether the interrupt acknowledge operation is performed or not.
One subroutine is assigned through one interrupt vector lookup table which is located on the
system memory.

The INTR signal can be internally masked by resetting the interrupt enable flag (IF) with the soft-
ware. This signal is active HIGH.

¢ NMI (Non Maskable Interrupt) ..... input

The NMI signal is an edge trigger input which causes the type-2 interrupt. One subroutine is
assigned through one interrupt vector lookup table which is located on the system memory.
This signal cannot be masked by the software. If there is a raising edge from LOW to HIGH,
an interruption will occur after an instruction curretly executing is completed.

As for the A-200, a memory parity error gated with the NMIEN signal and the interrupt signal
for the NDC are input to the CPU.

e RESET (Reset) ..... input

This signal terminates the operation of the CPU immediately. The RESET signal must be kept
HIGH for at least four clock cycles. When the RESET signal returns to LOW, the CPU outputs
the first address (FFFFOH) and then restarts executing after 10 clock cycles has been passed.

e CLK (Clock) ..... input

This clock supplies the fundamental timing signal to the CPU. In order to obtain optimum internal
timing, the CLK must be an asymmetric wave with 33% of duty cycle.

This clock signal is obtained by dividing the 14.31818MHz fundamental clock by three with the
8284 clock generator.

e MN/MX ..... input

This terminal determines whether the 8086 is operated in minimum mode or maximum mode.
In this computer, the CPU is operated in maximum mode and to achieve this, this terminal is
connected to the ground.
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e LOCK (Lock) ..... output in three states

The LOCK signal denotes that the CPU cannot be controlled by the system bus during another
system bus master or LOCK signal is active (LOW). This signal becomes active with the preposi-
tioned “LOCK” instruction and remains active until the execution of the next one instruction has
been completed. This signal’s impedance keeps high during local bus's hold acknowledgement.

e QS1, QSO (Queue Status) ..... outputs
These signals output the status of the instruction queue to the 8087 NDC.

QS1 QSo
0 0 No operation (queue is not changed)
0 1 Indicates that the queue is the first byte of the ope-code.
1 0 Indicates that the queue register is empty.
1 1 Indicates that the queue is the second.or upper byte of the in-

struction.

These signals are effective during next clock cycle of when the queue operation has been executed.

e S2, S1, SO (Status) ..... outputs in three states
These status signals are encoded as follows

S2 S1 SO

0 0 0 Interrupt acknowledge
0 0 1 Read I/O ports

0 1 0 Write 1/O ports

0 1 1 Halt

1 0 0 Code access

1 0 1 Read memory

1 1 0 Write memory

1 1 1 Passive

These status signals become active during the period of T4, T1 and T2, and return to passive
(111) condition during TW.

These signals are used by the BCU to generate all the memory and I/O signals. A change of
S2, S1 and SO at the period of T4 is used to indicate the beginning of the bus cycle, and a pas-
sive state of the bus at T3 or TW is used to indicate the end of the bus cycle.

These signal’s impedance will remain high during hold acknowledge cycle of the local bus.

« RQ/GTO, TEST
These terminals are not used and therefore are pulled up to the power supply line (Vcc).

e RQ/GT1
This terminal is connected to the RQ/GTO terminal of the NDC for the purpose of multi-bus operation.

VI-2-2. RESET Signal and Clock Generator Circuit

Figure 6-4 shows the RESET signal and clock generator circuit. The LS| 8284 is the heart of
this circuit. It generates RESET, CLK, PCLK, READY and OSC signals.

The RESET signal is generated by detecting a rising up of Vcc connected to the RES terminal,
and is sent to the CPU, each device and option slots. This signal is also generated by pushing
the RESET switch located on the front panel.
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The diode MA150 is used to discharge the 47-micro-farad capacitor.

The CLK signal is obtained by dividing by three the fundamental clock, generated by the
14.31818MHz quartz crystal connected to this IC. This signal is sent to the CPU and constructed
the duty ratio as shown in Figure 6-5.

The PCLK signal is made by dividing the CLK signal into the half and used as the clock input
for the timer circuit or the timing clock for the keyboard interface.

The OSC signal is 14.31818MHz clock and sent to the monochrome board or color board through
the option slots.

The READY signal indicates that one instruction cycle of the CPU has been completed. This sig-
nal is made from the AENT and RDY1 signals. The READY signal is cleared after the guaranteed
hold time to the CPU has been met.

DCLK is made from the OSC and CLK signals and used as a clock signal for the 8237 (DMAC).
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VI-2-3. NMI and INT Control Circuit

The 8086 has two interrupt terminals. One is the NMI (Non-maskable Interrupt) and the other
is the INT (Interrupt).

In the A-200, the NMI terminal is used to detect parity error at the main RAM, parity error from
the option slots and interrupt from the NDC.

The PIC sends the INT signal to the CPU after priority is given to one of the interrupt signals
from the internal or external devices.

Figure 6-6 shows the interrupt control circuit and Table 6-1 shows the assignment of IRQO through
IRQ7 signals.

Priority Signal Description

High IRQO  Interrupt from the timer IC (8253)
IRQ1 Interrupt from the keyboard

IRQ2 Interrupt from the optional slot
IRQ3 Interrupt from the optional slot
IRQ4  Interrupt from the USART (8250)
IRQ5 Interrupt from the optional slot

1 IRQ6 Interrupt from the FDC (uPD765)
Low IRQ7  Interrupt from the printer interface

Table 6-1

As Figure 6-6 shows, the NMI signal is ANDed with the NMIEN signal before it is sent to the
CPU. This NMIEN signal is the output of the register which is assigned with the I/O address 0AXH
from the CPU. The NMIEN signal is reset when the power for the computer is turned on, and
when the RAM checking involved in the initial power-on diagnostic program is completed, this
signal is set.

When the CPU receives this interruption, an execution jumps to the service routine having the
entry address of 0008H.

When the CPU is interrupted at the INT terminal, it returns the INTA (Interrupt Acknowledge) Sig-
nal to the PIC through the command bus. Then the PIC sends the vector address correspond-
ing to the preassigned interrupted device to the CPU through the data bus.
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VI-2-4. Memory Map

Figure 6-7 shows the memory map for the A-200.

The CPU can access in maximum of 1M bytes of memory area directly. In the A-200, memory
area is constructed by ROM, system RAM, V-RAM and optional RAM. As for the optional RAM,
this figure illustrates only the 256K-byte optional RAM board supplied by Canon. The total
RAM area supplied by Canon is 512K bytes (00000 to 7FFFF). However, If all of DIP switches
(bit 1 through 4 of the DIP switch S1) are set to OFF position, the software automatically sear-
ches the actual amount of RAM installed, and adjust usable RAM area to that amount. The
software supports in maximum of 640K bytes RAM.

Basically, the A-200 has 16-bit data bus line and therefore, physical memory chip assignment
is divided into even addresses and odd addresses. As for the RAM, a parity bit is added to either
one byte of even or odd address.

Since the A-200 uses the 4864 type dynamic RAMSs, every one chip corresponds to every one
bit of data bus.

V-RAM used in the color board is 48416 type dynamic RAMs. Every one RAM chip is assigned
with every 4 bits of the data bus.

As for the monochrome board, it uses 6116 type static RAMs as V-RAM. Every one chip of RAMs
corresponds to one byte of even addresses and odd addresses respectively.
Correspondence to the data bus in ROM is similar to the RAMs in the monochrome board since
2764 type P-ROM or C-MOS masked ROM is used as ROM.
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VI-2-5. Memory

On the main PC.B. of the A-200, 256K bytes of D-RAMs and 16K bytes of ROMs are installed.
In this section, we will describe on the addressing for ROM and RAM, and on how to check
parity bit of RAM.

¢ ROM addressing

The ROM signal output from the gate logic constructed with U85, U91 and U98 becomes LOW
when the CPU accesses the memory area higher than FCOOOH. Next, this signal is ANDed with
the BHE signal or A0 signal.

When the CPU executes a byte transfer operation to the even addresses over FCOOOH, the AQ
signal becomes LOW and the BHE signal becomes HIGH, and finally, ROMEV signal will be
output. Conversely, when the CPU executes a byte transfer operation to the odd addresses, the
AO becomes HIGH, the BHE becomes LOW and then the ROMOD signal will be output.
When the CPU executes a word transfer operation to the even addresses, the AO becomes LOW,
the BHE also becomes LOW and as a result, both the ROMEV and ROMOD signals are output.
When the ROMEV is LOW, the CPU selects the ROM U53, and when the ROMOD is LOW, selects
ue2.

ROM

Us3

B> 1007

ROM

u62

84 ROMOD CE g

Figure 6-8

e RAM Addressing
The 36 D-RAMs installed in the A-200 are categorized into following four groups.

* 00000H through 1FFFEH having even addresses
* 00001H through 1FFFFH having odd addresses
* 20000H through 3FFFEH having even addresses
* 20001H through 3FFFFH having odd addresses

One of above four groups is selected by RAMLE (RAM Low Even), RAMLO (RAM Low Odd),
RAMHE (RAM High Even) and RAMHO (RAM High Odd) signals. For example, in the case of
transferring 1-byte data from the address 0000H, the RAML signal from the YO terminal of U86
becomes LOW. Then this RAML signal is ANDed with the AO signal at U90 and further ANDed
with the MRD or MWR signal at the U85, and finally the RAMLE signal becomes LOW.
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Since this RAMLE signal is connected to the RAS terminals of each RAM chip whose addreses
is 00000H to 1FFFEH, the address signals MAQ to MA7 assign RAMs as they are of row address.
These MAO to MA7 signals are separated into row addresses and column addresses by the sig-
nal that is delayed the RAMLE signal in 20 nano seconds by DL1 (Delay Logic) at the selectors
U47, U48 and U40. After 80 nano seconds when the RAMLE signal has become LOW, a HIGH
level signal is output from the pin 10 of the DL1. This signal is inverted at U92, and is sent to
the CAS terminal. Since the select signals of U47, U48 and U40 are already LOW, the column
addresses are output to the MAO through MA?7.

Refreshment for the D-RAMs by the DMAC begins with the DMA Request signal DREQO gener-
ated from the PIT at every 15 micro seconds. When the DMAC receives this signal, it sets the
CPU in WAIT mode, and then makes DACKO to LOW. Then U97 and U90 generate RAMLE,
RAMLO, RAMHE and RAMHO signals from the MRD signal inverted the MRD-N signal output
from DMAC and the inverted signal of DACKO. Finally, DMAC outputs refresh addresses of
AQ to A7 to the address bus as row addresses.

In this case, since U47 (Row/Column address selector) has already selected the row address
and usually D-RAMs do not use the AO signal as row address directly, the buffer of U40 is made
enable, and only the period of refreshment, the buffer of U40 converts the AO signal to the MAG
signal.

The procedure mentioned above is a one cycle refreshment operation. The DMAC increments
and counts up the row address with every 15 micro seconds of interruption from the PIT.
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e Parity Checking

RAMs have 1 bit of parity bits corresponding to every one byte of even addresses and odd ad-
dresses. Parity bits are generated by U30 for even addresses and by U41 for odd addresses.
These ICs generates an even parity and odd parity according to 9-bit data input to the A through
| terminals. When writing data into RAM, their | terminals become LOW with the MRD signal out-
put from U77, and then U30 and U41 input data (MDO through MD?7 for even addresses, MD8
through MD15 for odd addresses) to their A through H terminals, and finally gets respective even
parities (MDEIP, MDOIP) before writing data to RAMs.

When reading, U30 and U41 input data (MDO through MD?7 for odd addresses and MD8 through
MD15 for even addresses) read from RAMs into their A through H terminals, and input the parity
bit (MDEOP for even address and MDOOP for odd address) into | terminal to ensure that read
data is valid.

If any one bit is missing in reading, Sigma-ODD terminal of U30 or U41 becomes HIGH. This
signal makes to send Non Maskable Interrupt signal to the CPU at the rising edge of the MRD-N
signal after it has been ANDed with the AO or BHE signal.
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PC7
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Figure 6-10
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VI-2-6. 1/0 Map and I/0 Address Decoding Circuit

Figure 6-11 shows the I/O address decoding circuit. This circuit generates the chip enable sig-
nals for LSis and registers mounted on the main PC.B. v

The decoder U51 generates the chip enable signal for the I/O devices existing on the 1/O ad-
dresses 000 to OFF, and U117 generates the chip enable signal for the 1/0 devices existing
on the I/O addresses 360 to 3FF.

Table 6-2 shows the schema of /0O map.
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A7 B Yi > PTR
A3 A Yoo
1D7 D QF————>NMIEN
87
IOW-N O
24 NMIC] . &
o
RESET
. — _
G1 Y7o 84 > DMAP
_ —O
Y6
us1 .
Ysjo—
—O|G2B Y4ao———
-0 G2A Y3jo— PPI
c Y2[0— > PIT
B Yipo- > PIC
A Yoo— DMAC
Figure 6-11
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110

Address WRITE READ
0000 CHO base, current address CHO current address
0001 CHO base, current word count | CHO current word count
0002 CH1 base, current address CH1 current address
0003 CH1 base, current word count | CH1 current word count
0004 CH2 base, current address CH2 current address
0005 CH2 base, current word
address CH2 current word count

0006 CH3 base, current address CHS3 current address
0007 2 CH3 base, current word

% address CH3 current word count
0008 Common register Status
0009 Request register X
000A Single mask register bit X
000B Mode register X
000C Clear byte pointer flip-flop X
000D Master clear Temporary register
000E Clear mask register X
O000F All mask register bit X
0020 O ICW1, ICW2, OCWS3 IRR, ISR/interrupt level
0021 o lcwe, ICwa, ICW4, OCWH IMR
0040 Counter #0 load Counter #0 read
0041 | Counter #1 load Counter #1 read
0042 o Counter #2 load Counter #2 read
0043 Control word X
0060 Port A Port A
0061 = Port B Port B
0062 % | Port C Port C
0063 Control word X
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110

Address WRITE READ
0080 5 X X
0081 & | DMACH2 upper address for FDD | DMA CH2upper address for FDD
0082 <§( DMA CH3 upper address DMA CH3 upper address
0083 ° DMA CH1 upper address DMA CH1 upper address
ggﬁg ~ ; ch:g'a NMI mask register X
0378 T Printer data Echo data
0379 Z Printer status
037A o Printer output control Printer status
03B4 68B45 index register X
03B5 8% 68B45 Data register 68B45 data register
03B8 §c8 CRT control port X
03BA X CRT status port
03D4 68B45 index register X
03D5 68B45 data register 68B45 data register
03D8 5 Mode control register X
03D9 §§ Color select register X
03DA X Status resister
03DB Reset light pen latch X
03DC Set light pen latch X
03F0 FDD control register X
03F4 (E') Command register Status register
03F5 Data register Data register
O3F8 Transmitter holding régister Receiver buffer
03F9 Interrupt enable
O3FA Interrupt
03FB £ | Line control
03FC <D( Modem control
03FD Line status
O3FE Modem status
O3FF X X
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VI-2-7. System Bus

The CPU transfers data between I/0 devices and memory through three buses. First of them
is the address bus and it defines /O or memory addresses. The data bus sends data through
it. The command bus determines functions of address and data buses.

As previously mentioned, basically the A-200 has the 16-bit-bus constructions, however, it can
access to a memory board or optional board designed for the IBM-PC that are constructed with
8-bit bus.

Figure 6-12 shows the bus construction.
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The pins ADO through AD15 of the CPU are the time multiplexed address and data bus. U52
and U44 separates the contents of the address bus using the ALE signal that is obtained by
encoding the status signals SO through 52 from the CPU at the BCU.

Similarly, signals A16 through A19 are generated from A16/S3 through A19/S6 signals respective-
ly with U45 by using the ALE signal.

Among above 20-address signals, only lowest bit AO (CPU) signal is used with the BHE (CPU)
signal to determine whether lower 8 bits (D0 — D7) or upper 8 bits (D8 — D15) are accessed.
If an optional board which has 8-bit bus construction is used, this AO (CPU) signal is also used
by the bus control circuit to generate odd addresses when it executes a word transfer (2 bytes)
beginning from even addresses. That is, the bus control circuit makes the lowest bit A0 to LOW
first, and then data in even addresses are transferred to the lower 8 bits in the data bus, and
makes the CPU to WAIT state. Finally, the AO becomes HIGH and then data in odd addresses
are transferred to the upper 8 bits in the data bus.

Thus, the lowest address line bit AO(CPU) signal and BHE(CPU) signal that gives a permission
to use the upper 8 bits of the data bus are not sent to the merhory or /O devices directly.
They are converted to the AO and BHE signals respectively according to current transfer modes,
and then they are sent to memory or I/O devices.

ADO through AD15 are connected to the data bus through bi-directional buffers U57 and U58.
The chip enable terminals and the direction terminals of these ICs are connected to the DEN
and the T/R terminals of the BCU. Therefore, when the CPU assigns the AO through A15 as data
bus, these buffers become enable.

When accessing on-board RAM or ROM, data bus is connected to these memories through U35
and U46. The reason of this is as follows; since RAMs and ROMs mounted on the main board
have 16-bit bus construction, one byte data in even address is transferred to DO through D7, one
byte data in odd address is transferred to D8 through D15 respectively, data begins from even
address is transferred to DO through D7 and data begins from odd address is transferred to D8
through D15 when in one word (2 bytes) transfer mode. If RAMs or V-RAMs mounted on an op-
tional board have 16-bit data bus construction, they are connected to the data bus through U68
and UB65.

Another two latches and buffers are effective only for memory or /O devices having 8-bit data
bus construction. Usually, one of two latches works in read operation and one of two buffers
works in write operation during the CPU cycle. The combination for using these gates
depends on four factors — accessing from the CPU, accessing from the DMAC, even ad-
dress and odd address. Detail of their combination are indicated in Table 6-3.

The command bus consists of MRD, MWR, IOR, IOW, DEN, T/R, and ALE signals. The BCU
generates these signals using the status signals SO through S3 from the CPU and AEN, CEN
and INTA signals from the I/O devices. These signals are used by the CPU when it accesses
memory or I/O. However, when the DMAC accesses memory or /O without CPU's intervention,
it generates peculiar MRD, MWR, IOR and IOW signals.
Table 6-4 describes about the signals in command bus.
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CPU cycle

DMA cycle

Write buffer * Writes to even addresses. * Reads even addresses of main
(DO — D7) * Inhibited when accessing a memory.
ueo 16-bit board.
Read latch * 1/O read, INTA cycle * Writes to main memory and/or
(D0 — D7) * Inhibited when accessing 16-bit board memory.
U66 main memory and/or 16-bit
board memory
Write buffer * Writes to odd addresses. * Reads odd addresses of main
(D8 — D15) * Inhibited when accessing 16-bit memory and/or 16-bit board
u73 board. memory.
Read latch *1/0O read * Writes to main memory and/or
(D8 — D15) * Inhibited when accessing 16-bit board memory.
ue7 main memory and/or 16-bit
board memory.
Data buffer * Accesses even addresses of * Inhibited
(DO — D7) 16-bit board.
ues
Data buffer * Accesses odd addresses of * Reads/writes main memory
(D8 — D15) 16-bit board. and/or 16-bit board memory.
ues
Table 6-3

Signal Description

MRD Memory read command

MWR Memory write command

IOR /0 read command

oW /O write command

DEN Data enable signal for data transceivers

TR Direction signal for Data transceivers when “H’, the transceiver be-

comes write mode, when “L’, becomes read mode.
ALE Strobe signal for address latches. The down edge of this signal latches

address signals from the CPU.

Table 6-4
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VI-2-8. DMAC

The DMAC performs two important operations. One is a data transfer between memory and
I/O devices and the other is refreshment for D-RAMs. However, the relationship between
these two operations and the CPU is basically identical.

Figure 6-13 shows a concept for the DMA operation.

As for the A-200, the DMA operation is performed in the cycle steal mode and so, an insertion
of the wait cycle is done by using the READY signal.

The DREQ signal from the I/O notifies the DMAC of a DMA request. Then the DMAC also notifies
the CPU of that DMA request by making the HRQ signal LOW.

For the DMAC to judge whether an instruction cycle has been completed or not, this HRQ signal
becomes to the DMAGO signal at U79 by being ANDed with SO, S1, S2 and LOCK signals.
This DMAGO signal is latched by U109 at the falling edge of the CLK signal and becomes the
HOLDA signal.

The HOLDA signal tells the DMAC that the CPU will insert TW signal between T3 and T4.
While, a signal delayed for a half clock cycle at U108 becomes the AEN signal, and an inverted
signal of it — AEN is sent to the CEN terminal of the BCU and finally, it makes the BCU inactive.
The AEN signal is then delayed for one clock cycle at U108 and becomes LOW level RDY signal.
This signal makes the READY terminal of the CPU to LOW. The CPU keeps inserting TW signal
between T3 and T4 during LOW level of that terminal.

The DMAC performs data transferring between the 1/0 and memory while the CPU keeps insert-
ing TW signals.

In addition, since an address control of the DMAC requires 16-bit bus, U78 makes up for want
of 4 bits. ,

Figure 6-14 and 6-15 show the timing chart for the DMA operation and one for refreshment for
D-RAMs respectively.
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OMAGO [
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110
le———0lDACK 02
Q2
a2 RDY} READY
CLK f‘ﬁ cG
DMAC —
[100
HOLDA
CLK O—— AENT >—

Figure 6-13
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VI-2-9. Printer Interface Circuit

Figure 6-16 shows the printer interface circuit. This circuit consists of two output latches (U42
and U49), three input buffers (U138, U139 and U64) and a decoder circuit which selects the
functions of these latches and buffers. | .
When the CPU assigns addresses 378 through 37FH as I/O addresses, a LOW level PTR
signal is sent to U110. U110 then makes each latch and buffer enable by decoding A0, A1,
IOW-N and IOR-N signals.

Table 6-5 shows the definition for data bus at each I/O address. Figure 6-17 shows the timing
chart at printing.
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Address

Data

WRITE
(U42)

READ
(U138)

378

DO

Printer Data 0 LSB

D1

D2

D3

D4

D5

D6

D7

Printer Data 7 MSB

Printer Data O LSB

Printer Data 7 MSB

110
Address

Data

READ
(U64)
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DO

D1
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D3
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D4
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b7

Busy

110
Address

Data

WRITE
(U49)

READ
(U139)

37A

DO

STB

STB

D1

AUTO FEED

AUTO

D2

INITIALIZE

INIT

D3

SELECT

n
m
—

D4

D5

D6

D7
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VI-2-10. RS-232C Interface Circuit

This circuit consists of the transmitter US0, receivers U43 and U55 and the UART (8250), the
heart of this circuit.

U50 converts TTL compatible signals from the UART to —12V to + 12V signals conforming
to the EIA standard, and output them.

U43 and U55 convert EIA level reception signal to TTL level, and send them to the UART.
The functional configuration of the UART is programmed by the software via the data bus.

The UART performs serial-to-parallel conversion on data characters received from a peripheral
device or a MODEM, and parallel-to-serial conversion on data characters received from the CPU.
The CPU can read the complete status of the UART at any time during the functional operation.
Status information reported includes the type and condition of the transfer operations being per-
formed by the UART, as well as any error conditions (parity, overrun, framing, or break interrupt).

The UART includes a programmable baud generator. Also included in the UART is a complete
MODEM control capability, and a processor-interrupt system that minimize the computing time
required to handle the communications link.

The interrupt signal is sent to IR4 terminal of the PIC through the bit4 or the DIP switch S2.
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UART has the following significant features:

*

*

Full double buffering eliminates need for precise synchronization.

Independently controlled transmit, receive, line status, and data set interrupts.
Programmable baud generator allows division of any input clock by 1 to (216-1) and gener-
ates the internal 16 x clock.

Adds or deletes standard asynchronous communication bits (start, stop, and parity) to or from
serial data stream.

Line break generation and detection.

Internal diagnostic capabilities:

— Loopback controls for communications link fault isolation.

— Break, parity, overrun, framing error simulation.

Full prioritized interrupt system controls.

MODEM control functions (CTS, RTS, DSR, DTR, Rl and DCD).

Fully programmable serial-interface characteristics:

— 5; 6; 7; or 8-bit characters

— Even, odd, or no-parity bit generation and detection.

— 1; 1-1/2; or 2-stop bit generation

— Baud generation (DC to 56k baud).

False start bit detection.

Complete status reporting capabilities.

When the CPU assigns one of addresses 3F8 through 3FFH as I/O address, the LOW level UART
signal from the 1/0 address decoding circuit is sent to the UART. The UART then selects the inter-
nal register to be connected to the data bus according to the status of AO through A2 terminal
and RD and WR terminal, and the status of DLAB (Divisor Latch Access Bit).

-DLAB is bit7 of the line control register.

Table 6-6 shows the status of registers indicated by each I/O address.

I/0 Address A2 Al A0 R R DLAB

3F8 L L L L H X Receive Buffer

3F8 L L L H L X Transmit Buffer

3F8 L L L * * 1 Divisor Latch LSB

3F9 L L H * * 1 Divisor Latch MSB

3F9 L L H * * 0 Interrupt Enable Register

3FA L H L * * X Interrupt Identification
Register

3FB L H H * * X Line Control Register

3FC H L L * * X MODEM Control Register

3FD H L H * * X Line Status Register

3FE H H L * * X MODEM Status Register

. RD becomes LOW when read operation.

WR becomes LOW when write operation.
Dont care.

Table 6-6
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VI-2-11. Timer and Speaker Driver Circuit

Figure 6-19 shows the timer and speaker driver circuit.
Mainly, this circuit has the following functional features.

* Generates an interruption signal when the predetermined timer becomes active.
* Requests the DMAC to refresh D-RAMs at every 15 micro seconds.
* Determines frequency of a signal to be sent to the speaker.

Above operations are performed based on a clock signal which is obtained by dividing the fre-
quency of the PCLK signal (2.39MHz) from the CG into a half at U107.

The PIT has three sets of 16-bit counter, and they have independent output terminals OUTO, OUT1
and OUT2 respectively.

The OUTO terminal sends an interruption signal to the CPU through the PIC when the predeter-
mined timer counting has been completed.

The OUT1 terminal outputs a refresh request signal to the DMAC at every 15 micro seconds.
This signal is latched by U87 and is reset by an acknowledgement signal (DACKO) sent from
the DMAC.

The OUT2 terminal generates an audio frequency signal for the speaker according to require-
ments of the software. This signal is NANDed with the PB1 signal sent from the PPI and then
drives the transistor Q3 to sound the speaker.

Table 6-7 shows data loadings and reading for every counter.

PIT
PI
ouTo |R%
Vv
DO cc
|
D7 D S aQ : DREQO
u87
OouUT1 cC g Qp
1—<DACKO
PBO > G2 OUT2 * PC5
TOR-N > O RD Vee
IOW-N > O WR
PIT > cs CN12
Q3 q
AO or BAO > AD 98
PB1
A1 or BATD>> Al > l
E D Q CLK
U107 CLK
PCLK >—C o] oo —CLK
Figure 6-19
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IO Address At A0 RD WR
0040 L L L H Read Counter No.O
0040 L L H L Load Counter No.O
0041 L H L H Read Counter No.1
0041 L H H L Load Counter No.1
0042 H L L H Read Counter No.2
0042 H L H L Load Counter No.2
0043 H H L H No-operation (3-state)
0043 H H H L Write Mode Word
Table 6-7

VI-2-12. Keyboard Interface

The keyboard interface converts serial data comes from the keyboard unit to paraliel data. An-
other role of this circuit is to notify the soft reset status to the one chip microprocessor (8048)
mounted on the internal board of the keyboard unit.

Above functions are performed by using two bi-directional interface signals, KDATA and KCLK.
Before sending data, the keyboard unit confirms that neither KCLK signal nor KDATA signal is
HIGH level. If so, it sends data as shown in Figure 6-20.
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| - | 1 | | | | | | |
[ s NS NN N NV LVLVY VYN
KDATA | | NAN AW AW AN A A AN4
| 7.5us
Figure 6-20

First data to be sent to this interface is the start bit (HIGH level) which denotes that an 8-bit data
will follow it. This data will then be sent to the SL (Shift Left) terminal of the shift register U94.
As for the KCLK signal, it is not only converted through two stages of flip-flop but also synchronized
with the clock signal inside the main PC.B. (PCLK).

In this case, since a cycle of the KCLK is approximately 100 micro seconds while a cycle of the
PCLK is approximately 400 nano seconds, a delay of the KCLK signal is not an important factor
in receiving key data. The inverted KCLK signal is input to the CLK terminal of U49, then shifts
the 8-bit data followed by the start bit sequentially at every falling edge of the KCLK signal. When
the eighth falling edge comes, U94 then outputs HIGH level start bit from its QA terminal. Thus
at the ninth falling down edge of the KCLK signal, U94 sends an interrupt signal to the CPU
from U109 through the PIC indicating that one byte of key data is now ready for use. At the same
time, the Q terminal of U109 makes U123 connected to the KDATA line enable and then forces
the KDATA line to become LOW level.
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Before sending data, the keyboard unit always checks the logical level of the KDATA line. There-
fore, it does not send the next key data unless the PB7 signal of the CPU becomes HIGH after
the CPU receives the interruption signal and processes an 8-bit parallel data in the shift register.

Sending the soft reset signal to the keyboard unit is done by keeping the PB6 signal LOW for
more than 20 milli seconds.

By doing so, the KCLK line is forced to become LOW by U123. When the one chip microproces-
sor in the keyboard unit detects this LOW level signal, it performs the soft reset.

When the soft reset signal is sent to the keyboard unit, the microprocessor in the keyboard will
begin to execute the self-diagnostic program, and then sends 1-byte return code to the keyboard
interface.

On the main PC.B., the RESET signal is connected to the keyboard connector through U100
and U123, however, this signal is not used by the keyboard unit.
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VI-2-13. PPI

The A-200 employs the 8255 as the PPI. This LS| is used in MODEQ. In this mode, the port A,
port B, upper 4 bits of port C and lower 4 bits of port C can be assigned as either of input ports
or output ports independently.

In the A-200, the port A and upper and lower bits of the port C are used as inputs, and the port
B as outputs.

Table 6-8 shows the port assignments.

A dlc/ISess Terminal /10 Description
PB7=L PB7=H
60 PAO I Key Data (LSB) IPL 5-1/4" disk drive*
PA1 | | Key Data (LSB) 8087 installed
PA2 I Key Data (LSB) System Memory Size
PA3 | Key Data (LSB) System Memory Size
PA4 I Key Data (LSB) Display Type
PA5 I Key Data (LSB) Display Type
PA6 I Key Data (LSB) Number of disk drive
PA7 I Key Data (LSB) Number of disk drive**
61 PBO 0 PIT G2 terminal
PB1 0 Speaker data
PB2 @) Not used
PB3 ) Not used
PB4 O System Memory Parity Enable
PB5 0 Optional Memory Parity Enable
PB6 0 Soft Reset for Keyboard Unit
PB7 O Enable K/B data or DIP Switch Status
62 PCO I Optional RAM Size
PC1 I Optional RAM Size
PC2 I Optional RAM Size
PC3 I Optional RAM Size
PC4 I Not used
PC5 I PIT OUT 2 terminal
PC6 I Optional Memory Parity Check
PC7 [ System Memory Parity Check

* Pull up to Vec  ** Pull down to ground

Table 6-8
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PAO through PA7 terminals of the port A determines whether it selects a shift register U94 or
the status of the DIP switch, depending on the logical level of the PB7 terminal. When this termi-
nal is LOW, it selects the former, and when HIGH, the later.

For more detailed information concerning the DIP switches, refer to “Summary of DIP Switch
Setting” in Part IV of this manual.

PPI
DIP Sw1
Interrupt -~y PC7 PA7
Control [
Circuit > {PC6
PIT-OUT2 >— PC5
NC PC4
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T D5 PB5 » < |nterrupt
] Control
— D4 PB4 > J Circuit
— D3 PB3 NC
—{D2 PB2 NC
—1D1 PB1 To paée 70 - Speaker
Driver
| —1D0 PBO » PIT.-G2
A0 or BAQ >— A0
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IOR-N > —QRD
TOW-N >— —O|WR
PPI >— —OICS
Figure 6-22
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VI-2-14. FDD Interface Circuit

For simplicity we have divided this paragraph into the following five sections:

* FDD Control Register

* Clock Generator Circuit

* FDC

* Pre-Compensation Circuit
Data Separation Circuit

*

FDD Control Register

This register selects the FDD unit A or B, resets the FDC and defines whether it permits an inter-
ruption of the FDC or DMA request or not. It consists of 4-bit flip-flop circuits.
Descriptions for each bit are mentioned in Table 6-9.

I/O Address Bit Description
3F0 2 FDC is reset when this bit is LOW.
3 H level of this bit allows FDC interruption and DMA
request.
4 L level of this bit selects Drive A
5 L level of this bit selects Drive B
Table 6-9

Figure 6-23 shows operations of the FDD Control Register.

Data transfer between the FDD and memory is made through the DMAC and FDC.

The FDC sends the DREQ signal to the DMAC when data transfer to/from the FDD becomes
enable. This signal is delayed for the time equivalent to four 2MHz clock cycles (2 micro seconds)
and then sent to the DREQ2 terminal of the DMAC after it is ANDed with the bit 3 of the FDD
control register.

When the DMAC receives the DMA request, it makes the CPU wait, and then sends the DACK2
signal to the FDC to begin the DMA transferring. When one block of data transfer is completed,
the FDC sends an interruption signal through the IRQ6 terminal of the PIC.

e Clock Generator Circuit

This circuit emits 16MHz, 8MHz and 2MHz clock signals used for the FDD interface circuit.
The 16MHz-clock is used as a fundamental clock for U104 (SED9420C0B) and as a clock input
for the counter IC, U95.

Further, U104 emits 4MHz of clock signal by dividing the fundamental clock by four and then
supplies it to the FDC.

U95 generates 8MHz and 2MHz clock signals by dividing it by two and eight.

e FDC
This circuit employs the IC uPD765AC. Foliowings are descriptions for each pin of this IC.
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Pin Name /10 Desciption
o) I Input for 4MHz clock.

RESET I Makes the FDC idle and makes drive interface output
other than PSQ, PS1 and WDATA LOW.
And makes INT and DRQ outputs LOW.

CS I Makes RD, WR signals effective.

DB7 — DBO I/O Bi-directional, 3-state data bus

WR I Control signal for writing data to the FDC through the data
bus.

RD Control signal for reading data from the FDC through the
data bus.

INT 0 This signal indicates that the FDC requires accessing and
is output at every one byte in NON DMA mode, and at
the end of command in DMA mode.

A0 Selects status register or data register in the FDC ac-
cessed through the data bus.

- DRQ O Requests data transfer between the FDC and memory in
DMA mode.

DACK This signal indicates that the DMA cycle is given. This acts
similar to the CS signal in the DMA cycle.

MFM 0 Determines an operation mode of the VFO circuit. MFM
mode when HIGH, FM mode, LOW.

SYNC O Determines an operation mode of the VFO circuit. Permits
reading when HIGH, inhibits, LOW.

RW/SEEK O Selects the functions of a signal used as both read/write
and seek. RW when LOW, SEEK when HIGH.

SIDE @) Select head 0 or head 1 when dual-sided drive is used.
LOW for head 0, HIGH for head 1.

LCT/DIR @) When RW/SEEK signal is in RW mode, this becomes LCT
and indicates that the W/R head of the drive is selecting
more than 43 cylinders. When RW/SEEK is in SEEK, this
becomes DIR and determines a direction for seek.

LOW for inner direction, HIGH for outer.

FLTR/STEP o] When RW/SEEK is in RW, this becomes FLTR and resets
FAULT status in the drive. When RW/SEEK is SEEK, be-
comes STEP and send a step signal for seek.

READY I Indicates that the drive is ready.

WPRT/2 SIDE I When RW/SEEK is in RW, this becomes WPRT and indi-
cates that the drive or media cannot be written data.
When RW/SEEK is SEEK, becomes 2 SIDE and indicates
that a double-sided media is inserted into the drive.

INDEX I Indicates a physical starting point on the track of the

media.
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Pin Name

110

Description

FLT/TRKO

When RW/SEEK is in RW, this becomes FLT and indicates
that the drive is FAULT. When RW/SEEK is SEEK, be-
comes TRKO and indicates that the R/W head of the drive
is at cylinder O.

TC

Indicates that read or write operation of the main system
has been completed.

WDATA

Data to be written to the drive. Consists of clock bit and
data bit.

WE

Makes the drive to write data.

WCLK

A timing signal for data to be written by the drive:
8MHz operation;: FM — 500kHz, MFM — 1MHz
4MHz operation: FM — 250kHz, MFM — 500 kHz

PSO, 1

When writing in MFM mode, this determines whether the
transfer speed of written data is to be advanced or
delayed for obtaining a margin in load operation of the
drive.

RDATA

Read data from the drive. Consists of clock bit and data bit.

WINDOW

Emitted from the VFO circuit and used to sample the
RDATA. A phase synchronization between the data bit of
the RDATA signal and WINDOW signal is made at the
FDC.

Table 6-10
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RESET}—% |
113
A2
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106
TOW-N >— 115 cLkCtR
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FD U128 |
- 132
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1D4 > 5D 5Q Dc DRIVED
ID3 >— 4D 4Q
103 |
ID2 > 3D 3Q I_.
RESET | .
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? !134)—»
IRQ IRQ6
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2M >——CLK
DREQ 1D 1Q
2D 2Q
3D 3Q —
FDC o
DMAC
DACK [O— — 114 _
_ ﬂ<”3 } —O| DACK2

Figure 6-23

¢ Pre-Compensation Circuit

This circuit advances or delays write data for 125 nano seconds sent from the FDC to the FDD
according to the data pattern. The FDC changes the status of the PSO and PS1 terminals in re-
sponse to a pattern of the write data sent from the CPU.

PS0O PS1
L L Normal
L H Late
H L Early
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When both PSO and PS1 are LOW, an output from 2Q terminal of U126 is sent to the FDD as
written data.

When PS0 is LOW and PS1 is HIGH, this status is called as Late mode. In this mode an output
from 3Q terminal of U126 is sent to the FDD. This data is delayed for one clock cycle (125 nano
seconds).

In Early mode - when PSO is HIGH and PS1 is LOW - an output from 1Q terminal of U126 is
sent to the FDD. This data is advanced for 1 clock cycle.

The SYNC signal of the FDC permits read operation at HIGH level, and inhibits at LOW.

U126
8M > CLK
) 4D 4Q
1D 1Q ct
To FDD
2D co Y @ 0
FoC 20 +WRITE
—{3D 3Q c2
CLR
u72
SYNC @»
PS1
PSO A

Figure 6-24

e Data Separation Circuit

The heart of this circuit is the VFO-IC, U104 (SED9420CO0B).

The VFO emits the Window signal to separate data bits and clock bits from the data read from
the FDD.

The FDC uses the data mode of the VFO at the MFM terminal.

When the output of the MFM terminal is LOW, it assigns FM mode and when HIGH, assigns
MFM mode.

Vee

READ _QD__. DATA RD
137 RD

WIND WIND
|
READY(%—L—{ 26 VFO
U104 FOC

| MFM/FM MFM

Figure 6-25
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VI-3. Keyboard Unit

Figure 6-26 is a block diagram for the keyboard unit.

This unit employs 8048 (or 8784) 8-bit one chip microprocessor and is not synchronized with
the main PCB.

The 8048 (or 8784) has 64-byte RAM and 1K-byte ROM. The RAM is used as the key buffer
and the ROM contains the control programs including thé self-diagnostics.

Signal P10 through P17 and P20 through P22 in the figure are used as key scan signals, and
DBO through DB7 is used as key return signals.

Interface between the main PCB is done at P23, P27, TO and T1 terminals. P23 transmits a key
clock signal, P27 also transmits a key data.

The CPU checks the TO terminal to judge whether a key clock signal is output or not. This is
to detect “soft reset” status that the keyboard interface on the main PCB shows by making the
key clock signal line to LOW level for 20 milli seconds.

Similarly, the T1 terminal is used for the CPU to judge whether the buffer in the keyboard inter-
face on the main PCB is full or not.

When the buffer in the keyboard interface is full, the keyboard interface will force the key data
signal line to make LOW level.

The CPU sends the key scan signals to the key matrix and judges conditions for every key by
reading the key return signals.

If any one of the keys is pressed, the CPU emits a key code signal corresponding to that key
and sends it to the main PCB together with a key clock signal sequentially.

At this time, the CPU sends 7-bit key code and also 1-bit condition code which tell the condition
of every keys.

When a key is changing from OFF to ON, the bit is LOW and changing from ON to OFF, HIGH.
Table 6-11 is key code table.

CPU
CN1 P10| —
P23 u3-u4
KCLK
P17
KEY
MATRIX
P20 '
T0
P27 p22|
us- U6
KDATA
DBO
DB7
T1

Figure 6-26
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Figure 6-27 shows timing chart for key scanning.

One cycle of key scanning takes 800 micro seconds and following it, a 10 milli seconds of wait-
ing time is employed. This is for avoiding a chattering. The CPU reperforms one cycle of key
scanning again and emits a key code signal in response to that two cycles of key scanning.
If first and second data are identical, CPU assumes that the key have been pressed. In this way,

the CPU avoids a chattering.

Figure 6-28 is the timing chart when the CPU transmits key data to the main PCB.
First, the CPU makes key data to HIGH level, reads these levels at TO and T1 terminal and then
checks whether the keyboard interface on the main PCB have been made this line to LOW level

or not.

Next, the CPU sends 1 bit of HIGH level data (start bit) to the keyboard interface to initialize it.

And finally, sends an 8-bit key code to the interface.

e—4.5us

//

10ms

/

P10
| 72.5us r(
P11

IS

|

P21 7
P22
/) V/4 A
800us
1st data 2nd data
Figure 6-27
67.5us
97.5~260us |
KCLK
: T 7 T T ] T ' ;
: I | 2 '5{15 : : : I I
| | | | | | | | |
1 I ] 1 I I | | I
] I I I I I I ] I
—>te7 5us I I | | 1 I 1 |
| | | I | | | | I
IR VYAAVAAVAAVA VIR VAR VRN
KDATA | | ANYANA A AN AN AN A\

7.5us

Figure 6-28
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Key Code Table 1

> ASCII
Key No. Key Code Key Name Key No. Key Code Key Name

1 0] ESC 43 2B \ |

2 02 1! 44 2C 4

3 03 2 @ 45 2D X

4 04 3 # 46 2E C

5 05 4% 47 2F V

6 06 5 % 48 30 B

7 o7 6 A 49 31 N

8 08 7 & 50 32 M

9 09 8 * 51 33 , <

10 0A 9 ( 52 34 . >

11 0B 0) 53 35 /?

12 0C - — 54 36 SHIFT

13 oD = + 55 37 PRTSC *

14 OE — 56 38 ALT

15 OF b=y 57 39 SPACE

16 10 Q 58 3A CAPSLOCK

17 1 W 59 3B F1

18 12 E 60 3C F2

19 13 R 61 3D F3

20 14 T 62 3E F4

21 15 Y 63 3F F5

22 16 U 64 40 F6

23 17 I 65 4 F7

24 18 @) 66 42 F8

25 19 P 67 43 Fo

26 1A [ 68 44 F10

27 1B 1} 69 45 NUM LOCK

28 1C <J 70 46 SCROLL LOCK

29 1D CTRL 71 47 7 HOME

30 1E A 72 48 81

31 1F S 73 49 9 PGUP

32 20 D 74 4A -

33 21 F 75 4B 4 «

34 22 G 76 4C 5

35 23 H 77 4D 6 —

36 24 J 78 4E +

37 25 K 79 4F 1 END

38 26 L 80 50 21

39 27 o 81 51 3 PGDN

40 28 82 52 INS 0

A 29 .o~ 83 53 DEL

42 2A SHIFT

Table 6-11-a
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Key Code Table 2

U.K.

Key No. Key Code Key Name Key No. Key Code Key Name

1 01 ESC 43 2B \

2 02 11 44 2C z

3 03 2. 45 2D X

4 04 3 £ 46 2E C

5 05 4% 47 2F v

6 06 5 % 48 30 B

7 07 6 A 49 31 N

8 08 7 & 50 32 M

9 09 8 * 51 33 , <

10 0A 9 ( 52 34 L

1 0B 0) 53 35 /?

12 0oC - — 54 36 SHIFT

13 oD = + 55 37 PRTSC *

14 OE - 56 38 ALT

15 OF =y 57 39 SPACE

16 10 Q 58 3A CAPSLOCK

17 1 W 59 3B F1

18 12 E 60 3C F2

19 13 R 61 3D F3

20 14 T 62 3E F4

21 15 Y 63 3F F5

22 16 U 64 40 F6

23 17 I 65 4 F7

24 18 0O 66 42 F8

25 19 P 67 43 F9

26 1A [ { 68 44 F10

27 1B ]} 69 45 NUM LOCK

28 1C +J 70 46 SCROLL LOCK

29 1D CTRL 71 47 7 HOME

30 1E A 72 48 81

31 1F S 73 49 9 PGUP

32 20 D 74 4A -

33 21 F 75 4B 4 «

34 22 G 76 4C 5

35 23 H 77 4D 6 —

36 24 J 78 4E +

37 25 K 79 4F 1 END

38 26 L 80 50 21

39 27 - 81 51 3 PGDN

40 28 '@ 82 52 INS 0

4 29 #~ 83 53 DEL

42 2A SHIFT

Table 6-11-b
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Key Code Table 3

GERMAN

Key No. Key Code Key Name Key No. Key Code Key Name

1 01 ESC 43 2B < >

2 02 11 44 2C Y

3 03 2 45 2D X

4 04 3§ 46 2E C

5 05 493 47 2F Y

6 06 5 % 48 30 B

7 07 6 & 49 31 N

8 08 7 50 32 M

9 09 8 ( 51 33 ;

10 0A 9) 52 34 :

1 0B 0= 53 35 - —

12 0oC B ? 54 36 SHIFT

13 oD rot 55 37 PRTSC *

14 OE « 56 38 ALT

15 OF b= 57 39 SPACE

16 10 Q 58 3A CAPSLOCK

17 1 w 59 3B F1

18 12 E 60 3C F2

19 13 R 61 3D F3

20 14 T 62 3E F4

21 15 z 63 3F F5

22 16 U 64 40 F6

23 17 I 65 4 F7

24 18 O 66 42 F8

25 19 P 67 43 F9

26 1A U 68 44 F10

27 1B + * 69 45 NUM LOCK

28 1C <_J 70 46 SCROLL LOCK

29 1D CTRL 71 47 7 HOME

30 1E A 72 48 8 1

31 1F S 73 49 9 PGUP

32 20 D 74 4A -

33 21 F 75 4B 4 «

34 22 G 76 4C 5

35 23 H 77 4D 6 —

36 24 J 78 4E +

37 25 K 79 4F 1 END

38 26 L 80 50 21

39 27 o 81 51 3 PGDN

40 28 A 82 52 INS 0

41 29 # - 83 53 DEL

42 2A SHIFT

Table 6-11-¢
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Key Code Table 4

FRENCH

Key No. Key Code Key Name Key No. Key Code Key Name

1 01 ESC 43 2B < >

2 02 & 1 44 2C W

3 03 é 2 45 2D X

4 04 73 46 2E C

5 05 "4 47 2F V

6 06 (5 48 30 B

7 07 §6 49 31 N

8 08 &7 50 32 , ?

9 09 | 8 51 33 -

10 0A ¢9 52 34 /

11 0B a0 53 35 = +

12 0C ) 11 54 36 SHIFT

13 oD - 12 55 37 PRTSC *

14 OE « 56 38 ALT

15 OF = 57 39 SPACE

16 10 A 58 3A CAPSLOCK

17 11 Z 59 3B F1

18 12 E 60 3C F2

19 13 R 61 3D F3

20 14 T 62 3E F4

21 15 Y 63 3F F5

22 16 U 64 40 F6

23 17 I 65 2y F7

24 18 @) 66 42 F8

25 19 P 67 43 F9

26 1A s 68 44 F10

27 1B $ * 69 45 NUM LOCK

28 1C . 70 46 SCROLL LOCK

29 1D CTRL 71 47 7 HOME

30 1E Q 72 48 81

31 1F S 73 49 9 PGUP

32 20 D 74 4A —

33 21 F 75 4B 4 «

34 22 G 76 4C 5

35 23 H 77 4D 6 —

36 24 J 78 4E +

37 25 K 79 4F 1 END

38 26 L 80 50 21

39 27 M 81 51 3 PGDN

40 28 u % 82 52 INS 0

4 29 p £ 83 53 DEL

42 2A SHIFT

Table 6-11-d
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VI-4. Display Adapter Boards

The A-200 is equipped with monochrome or color display adaptor board as the standard. Namely,
Model M1 and M2 have the monochrome board, and Model C1 and C2 have the color board.
Either adaptor boards are controlled by the 68B45 CRTC.

VI-4-1. Pin Description of the 68B45

\J
Vss [ 1 40 [ ] VSYNC
RES [ 2 39 [ HSYNC
LPSTB[] 3 38 [1RAO
MAO [] 4 37 [J RA1
MA1[] 5 36 [] RA2
MA2 [] 6 35[] RA3
MA3[] 7 34 [] RA4
MA4 [] 8 33[] DO
MASE 9 68845 32 % D1
(Top view)
MAG6 [] 10 31[] D2
MA7 [] 11 30[]D3
MAS ] 12 29 0 D4
MAg9 [] 13 28 [] D5
MA10[] 14 27 [1 D6
MA11[] 15 26 [ D7
MA12[] 16 25 []CS
MA13[] 17 24 [] RS
DISPTMG [] 18 23[]E
CuDISP[] 19 22 O R/W
Vee [] 20 21 [ cLK
Figure 6-29

e DO — D7: bi-directional data bus

These terminals are used when transferring data between the CRTC and the CPU. These out-
puts turns three state buffer.

Unless the CPU reads the contents of the register of the CRTC, this bus remains high-impedance.

e R/W (Read/Write)

This signal controls a direction of data transferring between the CRTC and the CPU. That is, when
this signal is HIGH, a data from the CRTC is transferred to the CPU, and when LOW, a data from
the CPU is transferred to the CRTC.

e CS (Chip Select)
Only when the CS signal is LOW, the CPU can access internal registers of the CRTC.

* RS (Register Set)

This signal is used when dividing the internal one address register and 18-control registers. That
is, when this terminal is LOW the address register is selected, and when HIGH the control registers
is selected.

¢ E (Enable)
This signal is used as a strobe signal when the CPU reads from or writes to the internal registers
of the CRTC.

86



* RES (Reset)
This signal resets the CRTC externally. When this terminal is LOW, following things will occur:
-1. The counter in the CRTC will be reset and stops operation.
2. All output signals other than DO through D7 signals become LOW.
3. The status of both address and control registers do not affect with the RES signal. The CPU
can access these registers even when the CRTC is in RESET mode.

e CLK (Character Clock)
This terminal is the fundamental clock input for any operation of the CRTC.

e HSYNC (Horizontal Synchronous)
This terminal outputs the H-sync. signal to the CRT.

e VSYNC (Vertical Synchronous)
This terminal outputs the V-sync. signal to the CRT.

¢ DISPTMG (Display Timing)
This signal denotes one screen displaying period of the H-sync. and V-sync signals.

¢ MAO — MA13: Refresh Memory Address

These signals are memory address outputs for refreshing an information on the CRT at certain
period of time.

As for the color display adaptor board, the CRTC supports 8-display pages.

¢ RAO — RA4: Raster Address
This signal is a raster select signal for the character generator.

e CUDISP (Cursor Display)
This video signal is used for displaying a cursor sign on the CRT monitor. It is inhibited when
the DISPTMG signal is LOW.

VI-4-2. Monochrome Display Adaptor Board

The monochrome display adaptor board is equipped with the A-200 Model M1 and M2. Gener-
ally, this board has following specifications.

* Displays 80 x 25 characters in one screen

9 X 14 pixels for one character box

7 x 9 pixels for one character

Can drive an 18kHz-monochrome display monitor
With character attribute

Can display 256 different characters

Video signal: 16.257MHz maximum

* V-sync signal: 720 x 350 (H x V), 50Hz

* H-sync signal: 18.432kHz
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¢ Character

Every character to be displayed has one byte of character code and also one byte of attribute code.
An attribute byte can be divided into four functions: blink, intensity, foreground and background.
Their assignments are illustrated as follows.

Character Code (Even Address)

BL] R G B | R G B Attribute Code (Odd Address)
_— ———Foreground
T Intensity
Background
Blink
Background Foreground Display mode
R G B R G B
0 0 0 0 0 0 Non display
0 0 0 0 0 1 With underline
0 0 0 1 1 1 Normal display
1 1 1 0 0 0 Reverse display
Table 6-12
Blink Display mode Intensity Display mode
0 Non blink 0 Normal intensity
1 Blink 1 High intensity
Table 6-13
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e V-RAM

The monochrome display adapter board has 4K bytes of V-RAM.

2K of 4K bytes store character codes corresponding to the characters to be displayed on the
screen, and other 2K bytes are used for storage of attribute codes. Unlike the system RAM on
the main board, the V-RAM has no parity bits.

The V-RAM area is assigned at the address BOOOOH and upper.

I/0 Address Description
3B4 68B45 Index register
3B5 68B45 Data register
3B8 CRT Control port
3BA CRT Status port
Table 6-14
Further, 3B8 and 3BA are assigned as follows:
1/0 Address Bit Description
3B8 0 High resolution mode
3 Video enable
6 Blink enable Table 6-15

Unless the address 3B8 is “01", OSC signal in not output and as a result, nothing is displayed
on the screen.

I/0 Address Bit Description
3BA 0 H-sync
3 B/W video Table 6-16

This port is used to check the monochrome display adaptor board. That is, whether the H-sync
or B/W video signal is output or not is judged through this port.
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¢ Clock Generator Circuit

This circuit that is illustrated in the figure below generates a fundamental clock signal for control-
ling the display adapter itself and a display monitor.

+5V

o op—a

I 1> S
A
QD - +

U4(LS161) #® CRTC-CLK

14 _
+5V<———E ET (24 Dt — S/L
EP

—]CLK LOAD[O-

o 0O W >

Q—C0| o
b |

Eoﬁ —» CPU/CRTC

CLK

Figure 6-31

LI

I
ac | I I
a0 L LI
st || LT
CRTC.CLK | | 1
CPU/CRTC | n |
Q8 + ac |
we s | L |
WE | |

Figure 6-32

|
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The heart of this circuit is the LS161 Synchronous Counter.

When the all output terminals QA, QB, QC and QD become HIGH, a HIGH level signal is output
from the CY terminal and then a inverted LOW level signal is input to the LOAD terminal. In this
case, values at the A, B, C and D terminals are input and then they are output at a rising edge
of the next clock cycle. Further, these values are counted up at the every following clock cycle.
The fundamental clock signals for this display board is made using these output signals. Detailed
description for every clock signal is as follows:

CRTC-CLK
This signal is emitted by ANDing the QC and QA output signals and is fed to the CRTC.

CPU/CRTC

This clock is made by NANDing the QC and QD outputs and switches the addresses of the
V-RAM between the CPU mode and CRTC mode. In the CRTC mode, this signal is used as the
OE signal, the attribute signal and the timing signal for latching of the character signals, etc.
SIL

The S/L signal is generated by inverting the CY signal and used as the load signal for the LS161
and for the character shift register (LS166).

WE

WE signal is generated by shifting a signal input to the D terminal of U5 for one clock cycle.
The signal to be sent to the D terminal is made by NANDing the EX-ORed output of QB and
QA and the CRTC-CLK signal. This WE signal becomes the writing signal to the V-RAM when
the CPU cycle.

e Attribute Generator

Figure 6-33 is an overview of this circuit.
Descriptions for each output signal is as follows:

NON-DISP

This signal is made by decoding the attribute signals. That is, when the ATO, AT1, AT2, AT4, AT5
and AT6 signals are all LOW, the NON-DISP signal also becomes LOW. In this case, no character
is displayed on the screen.

REVERSE

This signal is also made by decoding the attribute signals. When the ATO, AT1 and AT2 are LOW
and the AT4, AT5 and AT6 is HIGH, the REVERSE signal becomes HIGH. In this case, the video
signal becomes to the reverse mode.

UNDERLINE
When the attribute signals ATO is HIGH, AT1, AT2, AT4, AT5 and AT6 are LOW, this signal is output.
In this case, an underline sign previously set in the CRTC is output on the screen.

BLINK

When the AT7” signal is HIGH, the BLINK-EN signal is HIGH and the CURSOR signal is not
active, the BLINK signal make the CRTC to generate a signal which is made by dividing the V-
SYNC signal into one 32th. When this signal is LOW, displayed characters are disappear and
when HIGH, re-appear.

CURSOR*
This signal is made by ANDing the CURSOR signal from the CRTC and a signal which is divided
the V-SYNC signal into one 16th. This CURSOR signal is controlled by the software.
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e Video Output Generator Circuit

DISP
U19.5NON-DIS
fCH
U303 Qutput of C
UNDERLINE
U19-11
Ur1.6—BLINK
U165 CURSOR
Ure.7 __REVERSE
osc e S
‘ A .
121, _ gpd 1258 l AMA——O VIDEO OUT
u22-7 T
DISPEN
Figure 6-34

The figure above illustrates an overview of this circuit.

The character outputs shifted by the shift register (LS166) corresponding to every one pixel on
the screen, is synchronized with the OSC clock signal after mixing with the attribute signal.
As above illustration shows, the character output signal is ORed with the UNDERLINE 'signal.
Namely, when either the character signal or the UNDERLINE signal is HIGH, the pin 6 of U7
becomes HIGH.

Next, the output of 6-pin is ANDed with the NON-DISP signal and the BLINK signal by U28.
In this case, either one of these two signals is LOW, the output terminal of U28 (12-pin) becomes
LOW.

Then this output signal is ORed with the CURSOR *signal by U7.

Finally, the output signal from the 3-pin of U7 is compared with the REVERSE signal by U10.
Therefore, when the REVERSE signal is HIGH, the signal from the 3-pin of U7 is inverted at U10.
Conversely, when the REVERSE signal is LOW, that output signal from U7 will be output from
U10 as its logical level is unchanged.
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¢ V-RAM Read Timing

1.

2.

»

When the CPU emits the MRD signal, the 1/0 READY signal becomes disabled and the
CPU then becomes the wait state.

The pin 8 of U1 becomes HIGH at the falling edge of the S/L signal, and is reset at the rising
edge of the next CRTC-CLK signal. When the signal from the pin 8 of U1 is HIGH and when
this signal is accessing the V-RAM in the CPU cycle, the OE signal of the 6116 then becomes
LOW.

Next, a data is output from the 6116. This data is latched at the rising edge of the I/O READY
signal and simultaneously, it makes the I/O READY signal enable.

The CPU then reads the data which has been latched at the falling edge of the T4 cycle.
When the CPU enters into T4 cycle, the MRD signal becomes HIGH and an impedance of
I/O READY signal keeps high.
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e V-RAM Write Timing

1.

2.

When the CPU emits the MWR signal, the I/O READY signal becomes disabled, and the
CPU then enters walit state.

The pin 8 of U1 becomes HIGH at the falling edge of the S/L signal. In this case, if the pin
5 of U5 is HIGH and the CPU is in memory write mode, the OE signal of the 6116
becomes LOW.

Then the data sent from the CPU is written to the 6116.

The I/O READY signal becomes HIGH at the rising edge of the CRTC-CLK signal. When
the CPU cycle is changed from TW cycle to T4 cycle, the MWR signal becomes HIGH. Then
an impedance of the I/O READY signal becomes high.
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¢ Video Output Timing

The V-RAM is accessed by the CPU and the CRTC alternately. Switching between the CRT mode
and the CRTC mode is performed by the CPU/CRTC clock signal.

When in the CRTC mode, the CPU/CRTC clock signal becomes the OE signal to the 6116 and
as a result, a data is. output to the bus.

This data is latched at the rising edge of the CPU/CRTC clock signal and finally, this latched sig-
nal becomes an address for the Character Generator (2364).

Since the 2364 can always be accessed, it output a data on to the data bus when the address
is determined. This data is input to the shift register (LS166) when the S/L signal is LOW, and
is output at the next OSC clock after it is shifted corresponding to every one pixel on the screen.

As well as the CH (Character) signal, the AT (Attribute) signal is output when in the CRTC mode.
A data output from the 6116 is latched at rising edge of the CPU/CRTC clock signal.

A dot signal output from the shift register and this attribute signal are mixed and latched at the
rising edge of the next OSC clock signal. This latched signal becomes the video output.
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VI-4-3. Color Display Adaptor Board

The color display adaptor board is equipped with the A-200 Model C1 and C2. Not only it can
display characters, but also supports a graphic screen.
This board has following specifications.

* Displays 80 x 25 or 40 x 25 characters in one screen
* 8 x 8 pixels for one character box

* 7 x 7 pixels for one character

* With character attribute

* Can display 256 different characters

* Video signal: 14.31818MHz maximum

* V-sync signal: 60Hz

* H-sync signal: 15.75kHz
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e Character Mode

Like the monochrome board, every character to be displayed has one byte of character code
and also one byte of attribute code.

Functions of attribute byte are identical as the monochrome board.

Character Code (Even Address)

BL| R G B | R G B Attribute Code (Odd Address)

_— —Foreground

Intensity

Background

Blink

e 320 x 200 Pixels Graphic Mode
In this mode, 4 of 16 colors can be displayed.
Functional assignment for every byte are illustrated as follows.

7 6 5 4 3 2 1 0
C1 (014] C1 Co C1 Co C1 Co
First display Second display Third display Fourth display
element element element element
Table 6-17

Colors to be dispalyed are selected with CO and C1 above.
The color selection is done by the IC U19 (LS174).

e 640 x 200 Pixels Graphics Mode .
In this high resolution mode, every bit of the V-RAM corresponds every pixel on the screen, and
so, only a black and white mode display can be performed.

L7lels]4f3]2[1]0]

First Display Pixel «——mw-———
Second Display Pixel «—
Third Display Pixel =
Fourth Display Pixel =
Fifth Display Pixel =
Sixth Display Pixel <
Seventh Display Pixel -
Eighth Display Pixel =
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e V-RAM

On the color display adaptor board, there are four 16K x 4 bit D-RAMs. Therefore, 32K bytes
of total storage capacity is available. However, the software can access only 16K bytes.
Actually, used memory capacity is different in each display mode:

* 80 x 25 characters text mode.....4K bytes
* 40 x 25 characters text mode.....2K bytes
* 320 x 200 pixels graphics mode.....16K bytes
* 640 x 200 pixels graphics mode.....16K bytes

Clock Generator Circuit

This circuit that is illustrated in the figure below generates a fundamental clock signal for control-
ling the display adaptor itself and a display monitor.

Detailed description for every clock signal is as follows:
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CPU/CRTC »

This clock is selected by the HRES signal. Namely, when the screen is in 40 x 25 pixels text
mode, an output signal of U65-2 pin is used as the CPU/CRTC signal, and when 80 x 25 pixels
mode, an output of U39-6 pin is used.

CRT-CLK

This clock signal is also selected by the HRES signal. When the screen is in 40 x 25 pixels
text mode, an output signal of U66-2 pin is used as the CRT-CLK signal and when 80 x 25
pixels mode, an inverted signal of U65-7 pin output is used.

The CRT-CLK controls the fundamental operations of the CRTC.

DOT-CLK

This signal is also selected by the HRES signal. When the screen is in 40 x 25 pixels text mode,
an output signal of U65-10 pin is used as the DOT-CLK signal, and when 80 x 25 pixels mode,
an inverted signal of the OSC signal (14.31818MHz).

This DOT-CLK signal is used as the timing clock for shifting the dot data in the character mode,
or when the graphics mode, this signal is used as the latch clock of every bit.

SIL

This signal is selected by the HRES signal. When the screen is in 320 x 200 pixels of graphics
made, an Ex-ORed signal of U66-2 pin output and U65-5 pin output, and an NORed signal of
U18-2 pin output and U66-5 pin output are ORed at U58, and this signal is used as the S/L sig-
nal. For 640 x 200 pixels screen, the cycle of the S/L signal is extended to a double, and used
as the LOAD signal of the shift register which shifts the dot data in the graphics mode.

CAS

This signal is an ANDed signal of U64-2 pin output and U60-6 pin output. This clock is used
for the V-RAM.

RAS

This signal is an Ex-ORed signal of U66-2 pin and U65-2 pin.

Further, the RAS signal is ANDed with the V-RAM decode signal and used as the RAS signal
of the V-RAM.

* Clock Timing

80 x 25 or 40 x 25 Characters Text Mode

The address signal from the CRTC is output at the falling edge of the CRT-CLK clock signal.
This address is latched at the rising edge of the RAS signal and then is divided into the row
address and column address by the CRTC-RAS ADDR and CRTC-CAS ADDR signals. The row
address is read at the falling edge of the RAS signal and the column address is read at the falling
edge of the CAS signal. At the same time, data is output from the D-RAM. This data is latched
at the falling edge of the CH-LATCH and the AT-LATCH signals.

Output signals of the U27 are used as the address signals of the character generator (2364)
and outputs from the U28 are used as the attribute signals.
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¢ Attribute Generator Circuit

The character data output from the CH shift register (U25; LS166) is ANDed with the U49-3 pin
output at U41. This U49-3 pin signal is an ORed signal of U37-8 output which is an enable signal
of blinking an U48-11 output which is divided the V-SYNC signal into a half. Therefore, when the
output from U49-3 pin is HIGH, an information output from the QH terminal (pin 13 or U25) is
also output from U49-11 pin as it is.

The signal from U49-11 pin is an ORed signal of U41-8 pin output and U56-10 pin output. This
signal is selected by the U57 and then sent to the U49-9 pin. Further, the signal from U57-4 pin
is input to both U33-14 pin and U34-14 pin. These two ICs add an information concerning an
attribute to the character data and then output to U32 which synchronizes these outputs with
the DOT-CLK signal.

U64-6

U57(LS158)
U32(S174)

LA PR Al
2
1
L

U1g.5.GRAPHIC

ol
15
o—e
2
14

6 1C0 1Y 7
8lict av]®
0
1

U34(74153)
U33(74153)

6

1
(FB)
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[{}]
(BL) 1

Figure 6-40
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¢ Video Output

80 x 25 or 40 x 25 Characters Text Mode

A data latched at the CH-LATCH and the AT-LATCH signals is divided into the ROM address and
the attribute data.

At the moment when the ROM address is decided, a data is output from the character generator
(2364). This data is input to the shift register (U25; LS166) together with the S/L signal and shifted
per one bit. This CH data is mixed with the AT data and then latched to output.

Note that the cycle of the fundamental clock signals (DOT-CLK, CH.LATCH, AT-LATCH, S/L) are
different in both display mode.
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320 x 200 Pixels Graphics Mode

All dot data corresponding to the pixels on the CRT has 2 bits of information. Therefore,
various colors can be displayed.

A data latched with the CH-LATCH and AT-LATCH signals is loaded at the U35 and U36 (LS166)
and is shifted per one bit at the rising edge of the next clock cycle. This data is output synchronizing
with the DOT-CLK signals after a color information is mixed to it.

As mentioned above, since one dot consists of 2 bits, four (22) colors can be displayed.

640 x 200 Pixels Graphics Mode

Basically, a method of displaying for this mode is identical to the 320 x 200 pixels mode. How-
ever, since every dot to be displayed corresponds to every bit, no color except black and white
can be used.

Data outputs from the QH terminals of the U35 and U36 are output by enabling with the
C1-EN and CO-EN signals at the U52.
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VI-5. Power Supply Unit

The 230V AC power sent through the AC inlet on the rear panel goes through fuse FS1, noise
filter L1 then enters bridge diode D1. This AC power source is rectified and smoothed by D1,
C6 and C7. Then this DC power is sent to the primary coil of oscillation transformer T1 via the
transistor TR3. This transistor is controlled by IC1 on the sub printed board to regulate the
+ 5V output voltage.

Triac TRK1 and resistor R2 protect the circuit against excessive current flow. When the AC
power switch is turned on, a surge current is fed through resistor R2 and then TRK1 is turned
on. Even if TRK1 does not operate, the internal thermal fuse of R2 is blown to protect the
circuit.

IC1 (MPC494C) on the sub printed board controls TR3. At the first pin of this IC, it monitors
+ 5 VDC output voltage which is obtained by photo-coupler PC2. IC1 then makes TR3 control
the pulse width and frequency.

The + 12V power is generated by adding this +5V and + 7 V generated by D22 and C24.
The +5V power supply has a over voltage protection circuit which is controlled by photo
coupler PC1. When an over voltage is detected, the photo coupler PC1 activates and then
control voltage for IC1 on the sub printed board is cut off.

IC2 acts as an over current protector for the +5V and + 12 V power supply lines. This IC
detects voltage drops at R53 and R52 which are inserted at the + 5 V power supply line and
at R51 for + 12 V power supply line. If an excessive current greater than the specified value,
IC1Teduces the pulse width of the signal to be sent to TR3 and as a result, the voltage of the
+ 5V line drops.

This power supply also has a protection circuit against short circuiting of the output. Ther-
mostat TH1 is mounted on the heatsinker together with D21, and when the temperature of the
heatsinker reaches to 95 degrees centigrade, photo coupler PC1 activates, and finally, inter-
nal oscillation of the IC1 stops.

The —12 V voltage is regulated by the three-terminal voltage regulator IC1 and another con-
trol voltage for IC1 on the sub printed board is regulated by TR1 and ZD1 on the sub printed
board.
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Diagnostic Programs

In order to check the computer and peripherals effectively and quickly, the A-200 has two diag-
nostic programs as standard software. One is ROM-based power-on diagnostics and the other
is contained in the supplied disk.

ROM-based power-on diagnostics

This test program is contained into the built-in ROM and whenever a customer turns the com-
puter on or the RESET button is pressed, the computer will perform this test automatically. The
test program checks such devices or functions as ROM, RAM, keyboard, timer and video.
Following is a detailed flow chart of this test.

Power ON
@ JMP: FEO5B

4

Disable interrupt

Disable display

Initialize the DMA Page Register

4

Initialize the PPI

Disable parity error

Disable the NMI

A

Disable the DMAC

Check the ROM (FEOOO-FFFFF)

NO

Check the PIT

NO

0 ‘ ( war )
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6Ll

Start D-RAM refresh

Check the DMAC

l

NO

YES

Initialize the DMAC

Initialize the PIC

YES

Soft reset
sequence?

Check System RAM
(00000-0FFFF)

NO

YES

Set up Timer 1

HALT

U‘

Set dummy stack

\ J

Set video interrupt vector address-

A

Enable parity error

Check hot interrupt

YES

NO

Check Timer 0O

YES

NO

Initialize Timer O

6 short beeps

‘ HALT }




ocl

Check V-RAM

Error?

YES

5 short beeps

A

Enable video

Check H-SYNC

Error?

YES

Display the high segment
address XX and read data YY

XXYY

Display error code “201"

Execute the KEY RESET

Return Code =

NO

“ApA”

Read key data

12 short beeps

Check the RAM except
the System RAM

NO

YES

YES

Any ke%

NO

4

Display key data

Display error code “301”




7

Enable interrupts
(Disk, K/B, Timer)

Recalibrate FDD

¢

Check FDD seeking

lct

<I‘OIO\YES

A

Recalibrate FDD

E
Error? YES
NO
Read IPL record
Error? YES
NO

Decriment the retry countec

Display error code “601"

Check the number of the
installed RS-232C port

Check the number of the
installed printer port

END

Counter = o

Display the following error

message.

“Non System dcsk

Replace and




Stand-alone diagnostic program

Since this stand-alone program is not controlled by the DOS, you cannot execute it by any of
DOS commands. To start-up the program, first remove the DOS disk (System Disk I) or any other
disk from the drive (if inserted) and then press the RESET button on the front panel of the com-
puter, or turn the power of the computer off and then turn on again. Next, insert the Diagnostic
disk into the drive A, and the computer will begin to load this program automatically.

Then the following message will appear:

Canon Personal Computer DIAGNOSTIC
(C) Copyright Canon Inc. 1984, Ver 1.0

Press any key to start

Once this message appears, it is indicated that the whole contents in the disk have been trans-
ferred into the internal RAM. So in order to prevent the disk from accidental destroying, you should
remove it from the drive.

The following is a general flow chart of this program.

START

NG | Display:
ROM Check sum error!
Cannot continue!

OK

Display opening
Message

Store the error
data into RAM

Check and List
installed devices

Display Main
Menu

¥ ¥ ¥ ¥
ALL [ each | I_LOEJ [ copv| | exr]

Sub Menu

Lhﬁ@@@m

—

Reset the System

122

Sub Menu




Description of the Program

When the data stored in the disk has been transferred into RAM, the computer begins the
internal ROM check. If any mulfunction is detected, the following message will appear:

ROM check sum error ! Cannot continue !

then the computer will “halt’, and give no further information to you. When this check is completed
successfully, the message:

Canon Personal Computer DIAGNOSTIC
(C) Copyright Canon Inc. 1984, Ver 1.0
Press any key to start

will appear on the screen.

Pressing any key allows you to change the information on the screen and then the computer
asks the configuration of the computer under test like:

SYSTEM CONFIGURATION

System board
Color/graphics adapter
2 disk drive(s) 256 KB memory

If OK press [Y]
if not press [N]

If these items fit your computer actually, press Y key and then the screen will change its indica-
tion to Menu. Or, if not, press N key. The A-200 will store the data temporarily into RAM and also
returns to Menu.

MAIN MENU
1-AUTO CHECK
2-EACH CHECK
3-LOG

4-COPY

5-EXIT DIAGNOSTIC

Select the number in this menu.
1-AUTO CHECK: When you choose this item, following test will be executed sequentially.

* RAM R/W check

* Disk R/W check

* Display monitor check

* Printer check

* Returns to MAIN MENU

First, the following message will appear:
PREPARATION OF AUTO CHECK

Insert scratch disk(s) in drive A (and B) for disk check.
Press any key to start.

Insert one or two formatted disk(s) into the drive(s), and press any key to start up this program.
The messages for each check point will be displayed sequentially. For detailed description con-
cerning each check point, refer below.
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2-EACH CHECK: Entering this selection allows you to display EACH CHECK MENU on the
screen. In this mode, you can check any of each items as indicated below:

EACH CHECK MENU

0-RAM R/W CHECK
1-KEYBOARD CHECK
2-DISK R/W CHECK

2-CRT CHECK

4-PRINTER CHECK
5-RETURN TO MAIN MENU

Select the number in this menu.

e RAM R/W TEST

Description: The computer writes one word data to the specified RAM area and then reads it.
If the read data is the same as the written data, the computer changes the pattern of one word
data. the patterns of one word data are FFFF, AAS5 and 55AA. The specified RAM area is 03500
to the address determined by the DIP switch on the main PC.B.

Error Message: If an error occurs, following message will appear:

segment — XXXX (Number of address where an error was occurred.)
offset — YYYY  (Number of address where an error was occurred.)
write data — ZZZZ (Previously written data)

read data — WWWW (Read data)

Press any key to exit.

When this check is completed successfully, the message:
Memory read/write check OK !

Press any key to exit.

To exit this test: Pressing any key returns the screen to EACH CHECK Menu.

e KEYBOARD CHECK
Description: As shown in the figure below, the configuration of the keyboard consisted of a squares
on the screen. These squares will changes to the respective characters as you press each key.

67888 -
Yurorlt
HJXL ;'
BNN, ./
]

Press any key to display the character.

If all is OK, then press (Y] and TENTER] key.
If N0, then [N] and [ENTER] key.
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Error Message: None. However, if displayed character is different from one you have just keyed
in, press “N” key and then ENTER key. The following message will appear:

Keyboard is not normal

Press any key to exit this check.

Pressing any key allows this test to return to EACH CHECK menu.
To exit this test: Press “Y” key and then ENTER key.

¢ DISK R/W CHECK

Description: The computer writes the specified data (D6B6) onto all tracks on a disk and then
reads them. The written and read data will be compared. Before executing this program, be
sure to insert one or two disk(s) into the drive(s). Note that this program destroys the contents
of the disk(s). So you should not use the disk(s) which contains important data or programs.

Press [A] key to check drive A
Press [B] key to check drive B
Press [ESC] key to exit

will appear. Press appropriate key in response to above prompt.
Error Message:

Disk R/W error !
WXYYZ

Press any key to return
where W is a drive number,X is a head number, YY is a track number and Z is a sector number.

To exit this test: After the prompt below, press any key then ESC key. The test will return to EACH
CHECK Menu.

Drive check OK !

Press any key to return

e CRT Check

Description: Various patterns of display will be indicated on the display monitor. The computer
asks you identities of information at every screen. This test is divided into some sections accord-
ing to the type of display adapter board. Following illustrations show the information to be dis-
played. If your A-200 is a monochrome display version, another items than an attribute check
and 80 x 25 character set check will not be performed.

Monochrome Version
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Color Version

15 2802 12 RS Rlalte bl v,

COLOR SEY 1 CHECK

rnu .
o press (M)

‘screen i3 A
[f screes 15 net aermal

press (V)
1f screen 1s not normal. press (M)

1f screen 1s normal,

4

7 will be displayed sequentially.

Page O

1€ screen 1s normal.
If screen 15 not norm

s (¥)
press (N).

Tes

Pr
mn

»
so
ce
"
ce
I3
1
1
vo
aa

Error Message: None. You should check the information displayed on the screen with your eyes

by referring to the illustrations above.

To exit this test: When you enter Yes or No in response to the question displayed on the last screen,

the test will return to EACH CHECK Menu.
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e PRINTER CHECK

Description: This test makes a printr to print out following characters. If any malfunction is found
at the printer interface, an error message will be displayed. However, you should check a differ-
ence between printed characters and following illustration. When this check is selected, the fol-
lowing message:

Printer check
Press any key to start printing

is displayed. Insert a paper-into your printer and press any key to start this check.

nu n o:z:bs«nsv; aABchFsuun_ UVMXYZINDS o
atuvenyz (5 1HaBRL" (180 /012 454789 aABanrGuleLmoPmsTwulvu\)
b cdefghi ;n-nopqr stuvenyz [RREH ORI 01274367891 3 <= >79ABCDEF BH1 JKLMNOFQ
RSTUVWXYZEN D" _ *abcdefghi )b imnopar stuveyz 2 32 ' 7OSIL" (184, - /0123454709 |< »>73AB
CDEFGHIJKLI UVWXYZENS " 49hs 2kl Anopar Stuvenyz 2C% Teasx (18e L0123
14 <227 IABCOEFGH 1 IKLI JVWXYZENIN 9 hlumpqr stuvexyz ¢} 3+ Ve
.-, 7012345867891 5 w> aﬂDcoEFGulemePoﬁsruw"u\: abcdefghi jklanopar st
u yziil “0‘7.& O /01 lse7a! - 3AlCD€"6ﬁlJFLm57WNIVX(\I “abcde
$ghi st 1mno (uvuxy:(i)“ Rty L/0127436767: >*9ABCDEFGH 1 JKLMNOPORS TUV
WXYZEND® b cdefghi sk lmnopar stuve: z( IS nn e /012 4567891 ; < =>?9ABCDEFG

HIJrLMNOFORSTUVWXYZIN]® _ " abc cdeéghy Jb 1 mn opar & ( ) “H8%L’ (18, -, /0123434678
91§ <= "PABCOEFGHI IFLINOPORSTUVWXYZ T\ 1" _“abc u.cq llmocv stuvenyz (F »

Error Message: If an error at the interface is detected, one of the following messages will ap-
pear after the prompt “TIME OUT ERROR”:

Echo back check error

I/0 error

Printer is not selected

Out of paper

Acknowledge is not received

To exit this test: When it is found that the printer is normal, tollowing message will appear. Press-
ing any key allows the test to EACH TEST Menu.

Printer check is OK !
Press any key to exit

3-LOG
A submenu will displayed when you select this item.

To check the error that occurred in some test,
select number in following menu.

1-LOAD (loads error data and displays error list)
2-SAVE (saves error list on memory to disk)
3-PRINT out LOG list

4-CLEAR LOG list

5-RETURN to main menu

e LOAD
An error data stored in the disk will be written onto the RAM of the A-200 and then it is displayed
on the screen. In this case, another error data previously stored in the RAM will be erased.
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e SAVE

All errors occurred during a series of Diagnostic program have been recorded into the RAM
of the computer as data. That data will be written onto the head 0, track 04 and sector 1 of drive
A by selecting this command. Therefore, if the write protect notch on Diagnostic Program disk
is covered with a tab, be sure to remove it before executing this command. You can also save
the error data onto other disk which has been formatted by executing the FORMAT command
provided in the DOS.

e PRINT out LOG list
An error data currently stored on the RAM will be printed out to a printer. If the printer is not
connected, following message will appear after a few seconds:

Printer is not connected. Press any key.

When any key is pressed, the error data currently stored in the RAM is displayed on the screen
When listing on the screen is finished, pressing any key allows the program to return to the main
menu.

e CLEAR LOG list
This command clears all error data stored on the RAM and on the disk currently in use.

* RETURN to main menu
Select this command to return to Main menu.

4-COPY

The information stored into Diagnostic Program disk cannot be copied onto another one with
the DISKCOPY command provided in the DOS, because this Diagnostic Program is not con-
trolled by the DOS. Use this COPY command in making a back-up copy.

Following message will appear on the screen:

Insert DIAGNOSTIC PROGRAM disk in drive A.
Press [ENTER] key to start loading.
Press [ESC] key to exit.

Insert Diagnostic Program disk into the drive A and press ENTER key. When the information
stored on the disk is transferred onto the internal RAM, a message:

Loading completed
Insert target disk in drive A.

Press [ENTER] key to start copying.
Press [ESC] key to exit.

will appear.

Remove Diagnostic Program disk from the drive A and insert a formatted disk instead, and then
press ENTER key.
When the copy is completed a message:

Copy completed !
Press [ENTER] key to return to main menu.

will appear.
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5-EXIT DIAGNOSTIC
Use this command to exit this diagnostic program and return to DOS mode. A message:

Insert system disk in drive A.
Press any key to get ready.

will be displayed. Remove Diagnostic Program disk and insert the DOS disk instead, and then
press any key. The computer will begin to boot the DOS disk.
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PART VIII

TROUBLESHOOTING






Troubleshooting

START

Insert the diagnostic
diskette into drive A.

Turn the power switch on
and push the clamp
button on drive A.

Any error messages ~~, Yes

on the screen?

Error code is
XXYY 201?

Yes

wbeep tone?

No

6 short beeps?

Error code is
301 or XX 301?

Error message
is “Non system
disk..”?

One short beep
but no display?

Yes
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(® RAM failure except the system RAM area

The read data and written data don't match in the address 10000-3FFFF and 40000-7FFFF. The
patterns of data are “AA, 55, 00 and FF"

XX denotes the segment address where the error has occurred and YY is the actual data read
from the RAM.

* If the error bit is only one bit such as “01” or “FE", replace the RAM chip in accordance with
the following table.

Error| D8 or | D9 or |D10 or |D11 or |D12 or | D13 or | D14 or | D15 or Parit
Segment~2t DO | D1 | D2 | D3 | D4 | D5 | D6 | D7 y
00-OF Not checked in this test
@ | 40.1F U36 or | U31 or | U26 or{U22 or (U118 or |U13 or| U9 or | U5 or | U1 or
8 u37 u32 ua7 u23 u19 ui4 u10 ue u2
'% 20-3F U38 or |U33 or {U28 or {U24 or {U20 or (U15 or|U11 or| U7 or | U3 or
= U39 U34 u29 u2s5 u21 ui6 ui2 us U4
* g 40-5F U2or | U3or|Udor | U50r |UBor | U7o0r | U8or | U9or |U10 or
T3 u11 ui2 ui13 ui4 uis uie Uitz u1s u19
C
%g 60-7F U21 or [U22 or |U23 or | U24 or |U25 or [U26 or{ U27 or |U28 or | U29 or
o u30 U31 u32 u33 Uu34 U35 U36 u37 u3s
* When S1-1 and S1-5 are on.
Table 8-1
* In other case, check the interface signals.
| T2 | T3 | T4
CPU-CLK J—L I L I l I_—L
MRD, MWR _L l [
RAS S— '
| |
I
A0~ A7 ROW ADDRESS X COLUMN ADDRESS |
CAS L ’J
_ l |
WE
L l ]
l
D OUT < [ )
|
o N —C —
I

Figure 8-1
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@ Keyboard failure

* XX 301
‘XX is the key code whose key switch is always on, refer to Table 6-11 and replace it.

* 301

Key Reset is not completed.

Check the PPI (CS, A0, A1, RD, WR, and DO—D? signals).
Check the interface signals.

67.5us 7 o _ 7 B
| 97.5~260us '
KCLK
T T :
: B SR
~ TR S S N N NN SN SN BN
ISR YAAVAVAVAVARVAY :'
oxrs | | 0000000
I7.5;13
e—4.5us 10ms
1o // 7 1] ya
i N iy
it 1 | I
i N ]
P22 7/ 7/ ‘ //
800us
1st data 2nd data
Figure 8-2
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(® FDD or FDC failure

* Check the cable from the power supply.

* Check the cable from the main PCB.

* Check the timing clock generator circuit.

SRV I I B A
8MHZI u I___‘—| Il l |

2MHz ‘
Figure 8-3
* Check the VFO circuit.
- Approx. 4u .
winoow = ——
READ DATA |_| ﬂ l-L n ”.

* Check the signals shown below.

INDEX ..o Pin 17 of FDC
TRKO ..o, Pin 33 of FDC
DRIVE O ....icoeiiiine Pin 8 of U132
DRIVE 1 .o Pin 6 of U132

@ PIT or PIC failure

Figure 8-4
SIDE ..o Pin 27 of FDC
WG . Pin 25 of FDC
DIR e Pin 38 of FDC
STEP ..o Pin 37 of FDC

An unexpected interrupt has been received during the interrupt mask register of PIC is
reset, or the timer O clock is too early or too late.

* Check IRQ0—7 and INT signals.

* Check PCLK, CLKO, CLK1 and CLK2 signals.

419ns

]

838ns

P

CLK2 _I
CLK1 l I

CLKO

Figure 8-5
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B V-RAM failure

The read data and written data don't match in the V-RAM area. The patterns of the data are “AA,
55, 00 and FF”.

To determine the error bit, run the CRT check in the diagnostic program.
®-1. Monochrome Board
* If the error bit is in even address, the displayed character may be different and if the error bit

is in odd address the displayed attribution may be different.
Replace the V-RAM chip in accordance with the following figure.

Character Code (Even Address)

BLI{ R{ G| B I R G| B Attribute Code (Odd Address)

D t————— Foreground

Intensity

Background
Blink

Figure 8-6

®-2. Color Board

* Check for lower 4K-byte of V-RAM

Using the 80 x 25 characters text mode, determine the error bit. If the error bit is in even address,
the displayed character may be different and if the error bit is in odd address, the displayed attri-
bution or color may be different.

7 6 5 4 3 2 1 0O

Character Code (Even Address)
u20 u21
u22 u23 1
BLIR|[G | B! R|G|B Attribute Code (Odd Address)
_— L———— Foreground
T_ Intensity
Background
Blink
Figure 8-7
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* Check for the 16K-byte V-RAM
Using the 320 x 200 pixels graphic mode, determine the error chip.

u20

u21

u22

u23

U20| U21| U22|U23

200
Pixels

ooooooou ]

320 Pixels

Figure 8-8
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® H-SYNC failure
Could not detect the H-SYNC signal.

®-1. Monochrome Board
* Check the H-SYNC signal.

VIDEO
H-SYNC | |
0.62us
8.30us 44.29,s "1.04us
d >
54.25us
VIDEO — =
V-SYNC |
0.32ms
0.87ms 18.99ms 0.16ms
- 20.00ms o
Figure 8-9
* Check the clock generator circuit.
__ 61.5ns
potck | | ] 1 LI 1 ] L1 L1 1
- 307.5ns 246.0ns
CRTC-CLK
CPU/CTITSJ ]
S/T ] |
Figure 8-10
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®-2. Color Board

* Check the H-SYNC signal.

VIDEO
H-SYNC
- N8.38y
T -
3.35us 44.70us 7.26us
63.49us o
VIDEO
V-SYNC
1.|71rlrE
bl | | Dl i
0.19ms 12.70ms 2.03ms
- 16.67ms o
Figure 8-11
* Check the clock generator circuit.
faaerewia [ L L L LML LML L L L
porcik | [ LI L1 | I
3.58MHz J | | | | | | | |
I |
(LOW)
CRTC-CLK
(HIGH) J | |
S/T | ‘
(HIGH) |
RAS | |
CAS _j I | 1
Figure 8-12
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(@ Basic function failure

* Check the power supply.

If +5V or +12V is not output, the fan motor does not rotate. Connect the DC voltmeter to CN9
and check +5V, +12V and -12V.

Pin No. Color Description
1 GRAY GND
2 GRAY GND
3 BLACK GND
4 BLACK GND
5 RED +5V
6 RED +5V
7 YELLOW —-12v
8 ORANGE +12V Table 8-2
* Check the CG.
->'—|<—69.8ns
0SsC ||"|||||||||||||
‘4—209.5n§—>|
CLK _| | _'| | |
< 419ns >
PCLK 1 1
DCLK | | | | | | | |
RES jl"
RESET 1
Figure 8-13
* Check the BCU.
T4 T1 T2 T3 T4
cLK [ | I |
S0, 51, 52 \ /
RD, AWR, INTA \ [
WR \ [

Figure 8-14
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* Check the ROM.

T1 T2 T3 T4
ax [ - . I
ADDRESS X X
cE N [
o —
DO~ D15 { D
U35, U46-19P B I
035, U4 T T Y
| I
Figure 8-15
* ROM Address Flow

Address Contents

FFFFO EAS5BO0OFO JMP FO00:E05B

FEO5B FA CLI

FEOSC FC CLD

FEOSD 8CC8 MOV AX,CS

FEOS5F 8EDS MOV DS,AX

FEO61 BE70EO MOV SI,EQ70

FEO64 AD LODSW

FEO065 3DFFFF CMP AX,FFFF

FEO68 741D JZ EQ087

FEOBA 8BDO MOV DX,AX

FEO6C AC LODSB

FEO6D EE OouT DX,AL

FEOGE EBF4 JMP EO064

FEO70 B80301

FEO73 D803

FEO75 008300FF

FEO79 63

FEO7A 00996100 Table 8-3
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* Check the PIT.

419ns
PCLKIlIlIIIlIlIIIl||||||I|||
838ns
CLK2 ‘
CLK2 | | O N A O
CLKO
Figure 8-16
* Check the system RAM.
T2 T3/TW T4

losian | 1 S 1

MRD
(IC107-3P) | J

~”

D-OUT <

PARITY (U107 2Pin) | I

PC7 |
Figure 8-17

* Check the DMAC.

T4 | T 3 Tw Tw Tw
CPUCLK I i [ | [ ] I ] |
S 1l Il s B e il 1 Bl |
so.5,82 | |
HRQ T |
HoLoA | |
AEN (8288) —1 |
RDYI (8284) - |
ovAEN | | [

Figure 8-18
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IX-1. Assembly Diagrams and Parts List

IX-1-1. Exploded View of Main Unit
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IX-1-2. Mechanical and Assembly Parts

Egy PART NO. |Q'TY DESCRIPTION REMARK

1 SY1-1083-000 | 41 |AC CORD ASSEMBLY for 240V

1 8Y1-1085-000| {1 |AC CORD ASSEMBLY for 230V

3 S5Y1-1087-000 | 41 [CONNECTION CORD ASSEMBLY POWER UNIT TO POWER SWITCH
4 §Y1-0804-000 | 1 [CONNECTION CORD ASSEMBLY MAIN P.W.B TO RESET SWITCH
5 5Y1-0805-000 | 1 |CONNECTION CORD ASSEMBLY MAIN P.W.B TO SPEAKER
6 SY1-0806-000 1 |CONNECTION CORD ASSEMBLY MAIN P.W.B TO KEYBOARD COW
7 SY1-0807-000 | ¢ |CONNECTION CORD ASSEMBLY MAIN P.W.B. TO FDD
8 Y 7-3705 -0 1 |POWER SUPPLY UNIT

10 1 |MONOCHROME DISPLAY BOARD ASSEMBLY | MODEL M1 AND M2

10 1 |COLOR DISPLAY BOARD ASSEMBLY MODEL C1 AND C2

1 1 |MAIN P.W.B. ASSEMBLY

12 1 |FLOPPY DISK DRIVE MDD-211 MODEL M1 AUD C1

12 2 |FLOPPY DISK DRIVE MDD-211 MODEL M2 AND C2

13 | SY1-1086-000| {1 |POWER SWITCH

14 | SY1-0809-000| { |PUSH SWITCH RESET

15 | SY1-0810-000| ¢ |KEYBOARD CONNECTION JACK

16 | SY1-0811-000( 41 |FAN MOTOR ASSEMBLY

17 | SY1-0812-000| ¢ |SPEAKER

19 | SY1-0999-000 | 1 |FRONT COVER ASSEMBLY

20 | SY1-0989-000 | 4 |BOTTOM CASE COVER

21 1 | SLOT BRACKET COVER

22 1 | CENTER ARM
23 1 | FRONT PANEL

24 | SY1-1084-000| 1 |REAR PANEL

25 1 | BOTTOM CASE

26 1 | POWER SWITCH GUARD

27 1 | FDD MOUNTING BRACKET

28 | S¥1-0991-000 | 4 [TOP COVER

29 | SY1-0992-000 | 4 |[SLOT BRACKET (1)

30 | SY1-0993-000| 1 |FINGER GUARD

34 | SY1-0994-000| 4 |FAN BRACKET

35 | SY1-0995-000| ¢ |P.W.B. SUPPORT

36 2 | BRACKET

38 1 | EDGE SADDLE

39 | S¥Y1-1000-000 | 4 |PLASTIC FOOT

40 | SY1-0996-000 | 1 |RESET SWITCH KNOB

41 SY1-0997-000 | ¢ |POWER SWITCH COVER

42 5 | PUSH SPACER

43 | SY1-1100-000 | 5 |HEX HEAD SCREW W/FW M3.5 X 6

44 | XB6-7300-605 [ 23 | BIND HEAD SCREW M3 X 6

45 | XB6-7200-405| 2 |CEMS SCREW M2 X 4

46 | XB1-1300-407 | 2 |CEMS SCREW M3 X 4

47 | XB6-6300-605 7 |CEMS SCREW M3 X 6

48 | XB6-7301-205| 2 |TP SCREW M3 X 12

49 | XB1-1301-605 | 4 |W-CEMS SCREW M3 X 14

50 | XB1-1300-605 | 2 |PAN HEAD SCREW M3 X 6

51 XB1-1401-007 | 4 |PAN HEAD SCREW M4 X 10

52 | XB1-2400-607 | 4 |TRUSS HEAD SCREW

53 | XB6-7300-605| 3 |TP SCREW M3 X 6
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IX-1-3. Exploded View of Keyboard
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IX-1-4, Keyboard Parts

ggY PART NO. |Q'TY DESCRIPTION REMARK

C1 VC1-1161-107 1 ELECTROLYTIC CAPACITOR 100MF 16V

Cc2 VC4-4254-104 1 CERAMIC CAPACITOR 0.1MF 25V

Cc3 VC4-4254-104 1 CERAMIC CAPACITOR 0.1MF 25V

Cc4 VC4—42§4—104 1 CERAMIC CAPACITOR 0.1MF 25V

C5 VC4-4254-104 1 CERAMIC CAPACITOR 0.1MF 25V

Ccé VC4-4254-104 1 CERAMIC CAPACITOR 0.1MF 25V

Cc7 VC4-4254-104 1 CERAMIC CAPACITOR 0,1MF 25V

Cc8 SY1-0942-000 1 CAPACITOR ARRAY 300PF X 2 50V

(03] VC4-4254-104 1 CERAMIC CAPACITOR 0.1MF 25V

C10 | VC1-1161-106 1 ELECTROLYTIC CAPACITOR 10MF 16V

C11 | VC2-3162-106 1 TANTALUM CAPACITOR 10MF 16V

CN1 SY1-0940-000 1 CONNECTOR

X1 SY1-0941-000 1 CERAMIC OSCILLATOR 6MHz

D1

D83 | SY1-0943-000 83 |DIODE 181555

U1 SY1-0944-000 1 IC MPD8748D OR MPD8048

u2 WA3-0335-000 1 IC SN74LS125N

U3 WA3-1012-000 1 IC HD14069B

U4 WA3-1012-000 1 IC HD14069B

us WA3-1012-000 1 IC HD14069B

U6 WA3-1012-000 1 IC HD14069B

R1 VR1-1143-104 1 CARBON RESISTOR 100K OHM 1/4W 5%

R2 VR1-1143-104 1 CARBON RESISTOR 100K OHM 1/4W 5%

R3 VR1-1143-104 1 CARBON RESISTOR 100K OHM 1/4W 5%

R4 VR1-1143-104 1 CARBON RESISTOR 100K OHM 1/4W 5%

R5 VR1-1143-104 1 CARBON RESISTOR 100K OHM 1/4W 5%

R6 VR1-1143-104 1 CARBON RESISTOR 100K OHM 1/4W 5%

R7 VR1-1143-104 1 CARBON RESISTOR 100K OHM 1/4W 5%

R8 VR1-1143-104 1 CARBON RESISTOR 100K OHM 1/4W 5%

R9 VR1-1143-512 1 CARBON RESISTOR 5.1K OHM 1/4W 5%

R10 | VR1-1143-104 1 CARBON RESISTOR 100K OHM 1/4W 5%

R11 VR1-1143-104 1 CARBON RESISTOR 100K OHM 1/4W 5%

R12 | VR1-1143-104 1 CARBON RESISTOR 100K OHM 1/4W 5%

R13 | VR1-1143-104 1 CARBON RESISTOR 100K OHM 1/4W 5%

R14 | VR1-1143-104 1 CARBON RESISTOR 100K OHM 1/4W 5%

R15 | VR1-1143-104 1 CARBON RESISTOR 100K OHM 1/4W 5%

R16 | VR1-1143-104 1 CARBON RESISTOR 100K OHM 1/4W 5%

R17 | VR1-1143-104 1 CARBON RESISTOR 100K OHM 1/4W 5%

R18 | VR1-1143-104 1 CARBON RESISTOR 100K OHM 1/4W 5%

R19 | VR1-1143-104 1 CARBON RESISTOR 100K OHM 1/4W 5%

R20 | VR1-1143-104 1 CARBON RESISTOR 100K OHM 1/4W 5%

R21 VR1-1143-103 1 CARBON RESISTOR 10K OHM 1/4W 5%
SY1-0853-000 1 KEY SWITCH FOR SPACEBAR
SY1-0854-000 | 82 |KEY SWITCH OTHERS

ASCII U.K. FRANCE GERMANY

SY1-0855-000 1 KEY TOP <F3> * * * *
SY1-0856-000 1 KEY TOP <F4> * * * *
SY1-0857-000 1 KEY TOP <F5> * * * *
SY1-0858~000 1 KEY TOP <F6> * * * *
SY1-0859-000 1 KEY TOP <-> * * * *
SY1-0860-000 1 KEY TOP <a> * * * *
SY1-0861-000 1 KEY TOP <D»> * * * %
SY1-0862-000 1 |KEY TOP <E> * * * *
SY1-0863-000 1 KEY TOP <F> * * * *
SY1-0864-000 1 KEY TOP <G> * * * *
SY1-0865-000 1 |KEY TOP <H> * * * *
SY1-0866-000 1 KEY TOP <I»> * * * *
SY1-0867-000 1 KEY TOP <J> * * * *
SY1-0868-000 1 KEY TOP <K»>» * * * *
SY1-0869-000 1 |KEY TOP <L> * * * *
SY1-0870-000 1 |KEY TOP <O> * * * *
SY1-0871-000 1 KEY TOP <P> * * * *
SY1-0872-000 1 KEY TOP <Q> * * * *
SY1-0873-000 1 |[KEY TOP <R> * * * *
SY1-0874-000 1 |KEY TOP <S> * * * *
SY1-0875-000 1 KEY TOP <T»> * * * *
SY1-0876-000 1 KEY TOP <U» * * * *
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SY1-0877-000 1 |KEY TOP <W> * * *
SY1-0878-000 1 |KEY TOP «<Y> * * *
SY1-0879-000 1 |KEY TOP <; :>- * *

SY1-0880-000 1 |KEY TOP <¢' "> *

SY1-0881-000 1 KEY TOP <™ ~\\» *

SY1-0882-000 1 |KREY TOP <[ (> * *

SY1-0883-000 1 |KEY TOP <] }> * *

SY1-0884-000 1 KEY TOP <4 «> * * * *
SY1-0885-000 1 |KEY TOP <5 > * * * *
SY1-0886-000 1 |KEY TOP <6 —> * * * *
SY1-0887-000 1 |KEY TOP <7 Home> * * * *
sY1-0888-000 1 |KEY TOP <8 1> * * * *
SY1-0889-000 1 |KEY TOP <9 PgUp> * * * *
SY1-2851-000 1 |KEY TOP <' @> *

SY1-2852-000 1 |KEY TOP <# > *

SY1-2853-000 1 |KEY TOP <2> *
SY1-2854-000 1 |KEY TOP ACCENT KEY *
SY1-2855-000 1 |KEY TOP <* $> *
SY1-2856-000 1 KEY TOP <M> *
SY1-2857-000 1 |KEY TOP <% u> *
SY1-2858-000 1 |KEY TOP <£ p> *
SY1-2859-000 1 |KEY TOP <2> *
SY1-2860-000 1 |KEY TOP <u> *
SY1-2861-000 1 |KEY TOP <+ *> *
5Y1-2862-000 1 | KEY TOP <> *
SY1-2863-000 1 |[KEY TOP <A> *
SY1-2864-000 1 |KEY TOP <# ~> *
SY1-0890-000 1 |KEY TOP TAB * * * *
SY1-0891-000 1 KEY TOP <CTRL> * * k »
SY1-0892-000 1 KEY TOP ENTER * * * *
SY1-0893-000 1 |KEY TOP <+> * * * *
SY1-0894-000 1 |KEY TOP «<F1> * * * *
SY1-0895-000 1 |KEY TOP <F2> * * * *
SY1-0896-000 1 |KEY TOP <F7> * * * *
SY1-0897-000 1 |[KEY TOP <F8> * * * *
SY1-0898-000| 1 |KEY TOP <F9> * * * *
SY1-0899-000 1 KEY TOP <F10> * * * *
SY1-0900-000 1 KEY TOP SHIFT-LEFT * * * *
SY1-0901-000 1 |KEY TOP <1 I> * * >
SY1-0902-000 1 |KEY TOP <2 @> *

SY1-0903_000 1 KEY TOP <3 #> *

SY1-0904-000| 1 |KEY TOP <4 $> * * *
SY1-0905-000 1 |KEY TOP <5 %> * * *
SY1-0906-000 1 |KEY TOP <6 ~> * *

SY1-0907-000 1 |KEY TOP <7 &> * *

SY1-0908-000 1 |KEY.TOP <8 *> * *

SY1-0909-000 1 |KEY TOP <9 (> * *

SY1-0910-000 1 |KEY TOP <0 )> * *

SY1-0911-000 1 |KEY TOP <B> * * * *
SY1-0912-000 1 |KEY TOP <C»> * * * *
SY1-0913-000 1 |KEY TOP <M> * * *
SY1-0914-000 1 |KEY TOP <N> * * * *
SY1-0915-000 1 |KEY TOP «<V> * * * *
SY1-0916-000 1 |KEY TOP <X> * * * *
SY1-0917-000 1 |KEY TOP <2> * *

SY1-0918-000 1 |KEY TOP <- > * * * *
SY1-0919-000 1 |KEY TOP <= +> * *

SY¥1-0920-000 1 |KEY TOP <\ !> * *

SY1-0921-000 1 |KEY TOP <, <> * *

SY1-0922-000 1 |KEY TOP <. >> * *

SY1-0923-000 1 |KEY TOP </ 2> * *

SY1-0924-000 1 |KEY TOP <1 End> * * * *
SY1-0925-000 1 |KEY TOP <2 |> * * * *
SY1-0926-000 | 1 |KEY TOP <3 PgDn> * * * *
SY1-2901-000 1 |KEY TOP <2 "> * *
SY1-2902-000 1 |KEY TOP <3 £> *

SY1-2903-000 1 |KEY TOP <1 &> *
SY1-2904-000 | 1 |KEY TOP <2 é> *
SY1-2905-000 1 |KEY TOP <3 "» *
SY1-2906-000 1 | KEY TOP <4 /> *
SY1-2907-000 1 |KEY TOP <5 (> *
SY1-2908-000 1 |KEY TOP <6 §> *
SY1-2909-000 1 |KEY TOP <7 &> *
SY1-2910-000 1 |KEY TOP <8 !> *
SY1-2911-000 1 |KEY TOP <9 ¢> *
SY1-2912-000 1 | KEY TOP <0 &> *
SY1-2913-000 1 |KEY TOP < )> *
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SY1-2914-000 1 KEY TOP <> <> * *
SY1-2915-000 1 KEY TOP <W> *
SY1-2916-000 1 KEY TOP <? ,> *
SY1-2917-000 1 KEY TOP <. ;> *
§Y1-2918-000 1 KEY TOP </ :> *
SY1-2919-000 1 KEY TOP <+ => *
SY1-2920-000 1 KEY TOP <3 §> *
SY1-2921-000 1 KEY TOP <6 &> *
SY1-2922-000 1 KEY TOP <7 /> *
§Y1-2923-000 1 KEY TOP <8 (> *
§Y1-2924-000 1 KEY TOP <0 => *
SY1-2925-000 1 KEY TOP <8 ?> *
SY1-2926-000 1 KEY TOP ¢, <> *
SY1-2927-000 1 KEY TOP <Y> x
SY1-2928-000 1 KEY TOP <, ;> *
SY1-2929-000 1 KEY TOP <. :> *
SY1-2930-000 1 KEY TOP <9 )»> *
SY1-0927-000 1 KEY TOP LEFT ARROW * * * *
SY1-0928-000 1 KEY TOP <NUM LOCK> * * * *
8Y1-0929-000 1 KEY TOP <SCROLL LOCK> * * * *
SY1-0930-000 1 KEY TOP SHIFT-RIGHT * * * *
SY1-0931-000 | 1 KEY TOP <CAPS LOCK»> * * * *
SY1-0932-000 1 KEY TOP <ALT> * * * *
SY1-0933-000 1 KEY TOP <INS> * * * *
SY1-0934-000 | 1 | KEY TOP <DEL> * * * *
SY1-0935-000 1 KEY TOP SPACEBAR * * * *
SY1-0947-000 1 | KEY TOP <ESC> * * * *
SY1-0948-000 | 1 | KEY TOP <PRT SC> * * * *

1 SY1-0802-000 1 CURL CORD ASSEMBLY

2 SY1-0851-000 1 PANEL

3 SY1-0852-000 1 LEVER

4 SY1-0936-000 1 | GUIDE PIN FOR SPACEBAR

5 SY1-0937-000 1 GUIDE FOR SPACEBAR

6 SY1-0938-000 2 | LEVER GUIDE A FOR SPACEBAR

7 SY1-0939-000 2 | LEVER GUIDE B FOR SPACEBAR

8 SY1-0945-000 1 KEYBOARD TOP CASE

9 SY1-0946-000 1 | KEYBOARD BOTTOM ASSEMBLY

9-2 | SY1-0949-000 2 KEYBOARD TILT STAND

9-3 | sY1-0950-000 2 RUBBER FOOT

10 XB3-1300-807 3 |PAN HEAD P TITE SCREW M3 X 8

11 KEYBOARD COVER

12 SHIELD PLATE
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IX-1-5. Exploded View of Power Supply Unit
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IX-1-6. Power Supply Unit Parts

J

EgY PART NO. |Q'TY DESCRIPTION REMARK
1 1 BOTTOM CASE

2 SY1-1080-000 | 1 INLET ASSEMBLY

3 SY1-1081-000 | 1 OUTLET ASSEMBLY

4 1 P.W.BOARD ASSEMBLY

5 1 P.W.BOARD ASSEMBLY

6 1 TOP CASE

7 SY1-0814-000 | 1 EDGE SADDLE

8 SY1-1082-000 | 1 CORD BUSH

9 1 SNAP BAND

10 1 INSULATION TIE

11 | XB6-6300-605 | 3 CEMS SCREW M3 X 6

12 | XB6-7300-605| 2 TP SCREW M3 X 6

13 XB1-3300-605 4 FLAT HEAD SCREW M3 X 6
14 | XB6-7400-605| 2 TP SCREW M4 X 6

15 2 SPRING WASHER M4.5 X 7
16 1 INSULATION SHEET
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X-1-7. Main PC.B. Assembly Diagram
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IX-1-8. Main PC.B. Parts

ggY PART NO. Q'TY DESCRIPTION REMARK

Q3 | X65-6360-000 1 | TRANSISTOR 2SC945 NO-RANK

D3 | SY1-0848-000 1 |SILICON DIODE MA150

s1 WC8-0050-000 1 |DIP SWITCH KTD-08

S2 | wWc8-0014-000 1 |DIP SWITCH KTD-06

DL1 | SY1-0960-000 1 |DELAY LINE DCE 10-35

X1 SY1-0959-000 1 |CRYSTAL 1.8432MHz

X2 | WK2-0057-000 1 |CRYSTAL 16.0MHz

X3 | SY1-0065-000 1 |CRYSTAL 14.31818MHz

CN1 | wS2-0035-000 1 |CONNECTOR DB-25SA-N50L3

CN2 | SY1-0984-000 1 |CONNECTOR DB-25PA-N50L3

CN3 | SY1-0964-000 1 |CONNECTOR 5046-02A

CN4 | SY1-0977-000 1 |CONNECTOR H421021-31

CN5 | SY1-0977-000 1 |CONNECTOR H421021-31

CN6 | SY1-0977-000 1 |CONNECTOR H421021-31

CN7 [ SY1-0977-000 1 |CONNECTOR H421021-31

CN8 | SY1-0977-000 1 |CONNECTOR H421021-31

CN9 | SY1-0966-000 1 |CONNECTOR B8P-VH

CN10[ SY1-0979-000 1 |CONNECTOR H421021-10

CN11| SY1-0979-000 1 |CONNECTOR H421021-10

CN12[ SY1-0964-000 1 |CONNECTOR 5046-02A

CN13| SY1-0964-000 1 |CONNECTOR 5046-02A

CN14| SY1-0965-000 1 |CONNECTOR S5B-XH-A

CN15| VS1-0143-034 1 |CONNECTOR 3431-2002
WA9-0059-000 1 |IC SOCKET DICF-40CS
WA9-0058-000 2 |IC SOCKET DICF-28CS

RA1 | SY1-0987-000 1 |RESISTOR ARRAY 33 OHM X 4

RA2 | SY1-0987-000 1 |RESISTOR ARRAY 33 OHM X 4

RA3 | SY1-0987-000 1 |RESISTOR ARRAY 33 OHM X 4

RA4 | SY1-0982-000 1 |RESISTOR ARRAY 1K OHM X 5

RA6 | SY1-0986-000 1 |RESISTOR ARRAY 4.7K OHM X 8

RA7 | SY1-0983-000 1 |RESISTOR ARRAY 1K OHM X 8

RA8 | SY1-0986-000 1 |RESISTOR ARRAY 4.7K OHM X 8

RA9 | SY1-0985-000 1 |RESISTOR ARRAY 4.7K OHM X 4

R10 | VR1-1143-102 1 |CARBON RESISTOR 1K OHM 1/4W 5%

R11 | VR1-1143-102 1 |CARBON RESISTOR 1K OHM 1/4W 5%

R12 | VR1-1143-331 1 |CARBON RESISTOR 330 OHM 1/4W 5%

R13 | VR1-1143-331 1 |CARBON RESISTOR 330 OHM 1/4W 5%

R14 | VR1-1143-331 1 |CARBON RESISTOR 330 OHM 1/4W 5%

R15 | VR1-1143-331 1 |CARBON RESISTOR 330 OHM 1/4W 5%

R16 | VR1-1143-472 1 |CARBON RESISTOR 4.7K OHM 1/4W 5%

R17 | VR1-1143-105 1 |CARBON RESISTOR 1M OHM 1/4W 5%

R18 | VR1-1143-202 1 |CARBON RESISTOR 2K OHM 1/4W 5%

R20 | VR1-1143-101 1 |CARBON RESISTOR 100 OHM 1/4W 5%

R22 | VR1-1143-221 1 |CARBON RESISTOR 220 OHM 1/4W 5%

R24 | VR1-1143-472 1 |[CARBON RESISTOR 4.7K OHM 1/4W 5%

R25 | VR1-1143-102 1 |CARBON RESISTOR 1K OHM 1/4W 5%

R26 | VR1-1143-301 1 |CARBON RESISTOR 300 OHM 1/4W 5%

R27 | VR1-1143-330 1 |CARBON RESISTOR 33 OHM 1/4W 5%

R28 | VR1-1143-331 1 |CARBON RESISTOR 330 OHM 1/4W 5%

R29 | VR1-1143-103 1 |CARBON RESISTOR 10K OHM 1/4W 5%

R30 | VR1-1143-472 1 |CARBON RESISTOR 4.7K OHM 1/4W 5%

R31 | VR1-1143-472 1 |CARBON RESISTOR 4.7K OHM 1/4W 5%

R32 | VR1-1143-331 1 |CARBON RESISTOR 330 OHM 1/4W 5%

R33 | VR1-1143-331 1 |CARBON RESISTOR 330 OHM 1/4W 5%

R34 | VR1-1143-331 1 |CARBON RESISTOR 330 OHM 1/4W 5%

R35 | VR1-1143-331 1 |CARBON RESISTOR 330 OHM 1/4W 5%

R37 | VR1-1143-010 1 |CARBON RESISTOR 1 OHM 1/4W 5%

R38 | VR1-1143-561 1 |CARBON RESISTOR 560 OHM 1/4W 5%

R39 | VR1-1143-221 1 |CARBON RESISTOR 220 OHM 1/4W 5%

R40 | VR1-1143-561 1 |CARBON RESISTOR 566 OHM 1/4W 5%
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R41 | VR1-1143-754 1 |CARBON RESISTOR 750K OHM 1/4W 5%

R42 | VR1-1143-472 1 |CARBON RESISTOR 4.7K OHM 1/4W 5%

R43 | VR1-1143-330 1 |[CARBON RESISTOR 33 OHM 1/4W 5%

R44 | VR1-1143-331 1 |CARBON RESISTOR 330 OHM 1/4W 5%

R45 | VR1-1143-331 1 [CARBON RESISTOR 330 OHM 1/4W 5%

R46 | VR1-1143-330 1 |CARBON RESISTOR 33 OHM 1/4W 5%
XB3-1260-807 2 |PAN HEAD TAPPING SCREW M2.6 X 8
XB6-6300-805 4 |CEMS SCREW M3 X 8 SW

U1 WA3-1557-000 1 IC MB8264A-15

U2 WA3-1557-000 1 |IC MB8264A-15

U3 WA3-1557-000 1 |IC MB8264A-15

U4 WA3-1557-000 1 IC MB8264A-15

USs WA3-1557-000 1 |IC MB8264A-15

U6 WA3-1557-000 1 |IC MB8264A-15

u7 WA3-1557-000 1 IC MB8264A-15

U8 WA3-1557-000 1 |IC MB8264A-15

U9 WA3-1557-000 1 |IC MB8264A-15

U10 | WA3-1557-000 1 |IC MB8264A-15

U11 | WA3-1557-000 1 |IC MB8264A-15

U12 | WA3-1557-000 1 |IC MB8264A-15

U13 | WA3-1557-000 1 |IC MB8264A-15

U14 | WA3-1557-000 1 |IC MB8264A-15

U15 | WA3-1557-000 1 |IC MB8264A-15

U16 | WA3-1557-000 1 |IC MB8264A-15

U18 | WA3-1557-000 1 |IC MB8264A-15

U19 | WA3-1557-000 1 IC MB8264A-15

U20 | WA3-1557-000 1 |IC MB8264A-15

U21 | WA3-1557-000 1 |IC MB8264A-15

U22 | WA3-1557-000 1 |IC MB8264A-15

U23 | WA3-1557-000 1 |IC MB8264A-15

U24 | WA3-1557-000 1 |IC MB8264A-15

U25 | WA3-1557-000 1 |IC MB8264A-15

U26 | WA3-1557-000 1 IC MB8264A-15

U27 | WA3-1557-000 1 |IC MB8264A-15

U28 | WA3-1557-000 1 IC MB8264A-15

U29 | WA3-1557-000 1 IC MB8264A-15

U30 [ WA3-0316-000 1 IC SN74LS280N

U31 | WA3-1557-000 1 |IC MB8264A-15

U32 | WA3-1557-000 1 IC MB8264A-15

U33 | WA3-1557-000 1 IC MB8264A-15

U34 | WA3-1557-000 1 IC MB8264A-15

U35 | WA3-0361-000 1 IC SN74LS245N

U36 | WA3-1557-000 1 |IC MB8264A-15

U37 | WA3-1557-000 1 |IC MB8264A-15

U38 | WA3-1557-000 1 |IC MB8264A-15

U39 | WA3-1557-000 1 [IC MB8264A-15

U40 | WA3-0335-000 1 IC SN74LS125AN

U41 | WA3-0316-000 1 |IC SN74LS280N

U42 | WA3-0281-000 1 IC SN74LS374N

U43 | WA3-0320-000 1 |IC SN75189AN

U44 | WA3-0428-000 1 |IC SN74LS373N

U45 | WA3-0428-000 1 |IC SN74LS373N

U46 | WA3-0361-000 1 |IC SN74LS245N

U47 | WA3-0427-000 1 |IC SN74LS257N

U48 | WA3-0427-000 1 |IC SN74LS257N

U49 | WA3-0142-000 1 |IC SN74LS174N

U50 | WA3-0319-000 1 |IC SN75188N

US51 | WA3-0110-000 1 |IC SN74LS138N

U52 | WA3-0428-000 1 |IC SN74LS373N

U53 | EY3-0173-000 1 IC HN482764G-3

U54 | X65-7160-000 1 |IC SN7406N

U55 | WA3-0320-000 1 |IC SN75189AN

US56 | WA3-0805-000 1 |IC MPD8259AC

U57 | WA3-0361-000 1 |IC SN74LS245N

U58 | WA3-0361-000 1 |[IC SN74LS245N

U59 | SY1-0849-000 1 |IC WD8250PL-00

U60 | WA3-0336-000 1 |IC SN74LS244N

U61 | SY1-0835-000 1 |IC MPD8086D

U62 | EY3-0172-000 1 [IC HN482764G-3

U63 | WA3-0428-000 1 |IC SN74LS373N

U64 | WA3-0145-000 1 |IC SN74LS368AN
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U65 |WA3-0361-000 1 |IC SN74LS245N
U66 |WA3-0428-000 1 |IC SN74LS373N
U67 |WA3-0428-000 1 |IC SN74LS373N
U68 |WA3-0361-000 1 |IC SN74LS245N
U70 |WA3-0336-000 1 |IC SN74LS244N
U71 |SY1-0847-000 1 |IC MPD8237AC-5
U72 |WA3-0283-000 1 |IC SN74LS153N
U73 |WA3-0336-000 1 |IC SN74LS244N
U74 |WA3-0361-000 1 |IC SN74LS245N
U75 |WA3-0336-000 1 |IC SN74LS244N
U76 |WA3-0135-000 1 |IC SN74LS32N
U77 |WA3-0134-000 1 |IC SN74LS08N
U78 |WA3-0371-000 1 |IC SN74LS670N
U79 |X65-7527-000 1 |IC SN74LS11N
U80 |WA3-0148-000 1 |IC SN74LS02N
U81 |WA3-0810-000 1 |IC MPD8253C-5
U82 |WA3-0944-000 1 |IC MPD8255AC-5
U83 |X65-7468-000 1 |IC SN74LS157N
U84 |WA3-0135-000 1 |IC SN74LS32N
U85 |WA3-0134-000 1 |IC SN74LS08N
U86 |WA3-0110-000 1 |IC SN74LS138N
U87 |WA3-0137-000 1 |IC SN74LS74AN
U88 |WA3-0135-000 1 |IC SN74LS32N
U89 |WA3-0134-000 1 |IC SN74LS08N
U90 |[WA3-0148-000 1 |IC SN74LS02N
U91 |X65-7528-000 1 |IC SN74LS21N
U92 |WA3-0143-000 1 |IC SN74LS10N
U93 |WA3-0806-000 1 |IC MPB8288D
U94 |WA3-0365-000 1 |IC SN74LS299N
U95 |WA3-0275-000 1 |IC SN74LS161AN
U96 |WA3-0132-000 1 |IC SN74LSOON
U97 |WA3-0148-000 1 |IC SN74LS02N
U98 |WA3-0132-000 1 |IC SN74LSOON
' U99 |WA3-0132-000 1 |IC SN74LSOON
U100|X65-7467-000 1 | IC SN74LS04N
U101|WA3-0361-000 1 |IC SN74LS245N
U102 |WA3-0336-000 1 |IC SN74LS244N
U103|WA3-0820-000 1 |IC HD74LS04P use HITACHI's IC only
U104|WA3-1155-000 1 |IC SED9420COB
U105|WA3-0134-000 1 |IC SN74LS08N
U106 |X65-7467-000 1 |IC SN74LS04N
U107 |WA3-0137-000 1 |IC SN74LS74AN
U108 |WA3-0138-000 1 |IC SN74LS175N
U109|WA3-0137-000 1 |IC SN74LS74AN
U110 WA3-0181-000 1 |IC SN74LS155N
U111|WA3-0170-000 1 |IC SN74LS20N
U112|WA3-0148-000 1 |IC SN74LSO02N
U113|X65-7467-000 1 |IC SN74LS04N
U114|WA3-0132-000 1 | IC SN74LSOON
U115|WA3-0143-000 1 |IC SN74LS10N
U116|WA3-0137-000 1 |IC SN74LS74AN
U117|WA3-0110-000 1 |IC SN74LS138N
U118|WA3-0529-000 1 |IC MPD765AC
U119|WA3-0137-000 1 |IC SN74LS74AN
U120|WA3-0137-000 1 | IC SN74LS74AN
U121|WA3-0335-000 1 |IC SN74LS125AN
U122|X65-7144-000 1 |IC SN7420N
U123|WA3-0335-000 1 |IC SN74LS125AN
U124|WA3-0142-000 1 |IC SN74LS174N
U125|WA3-1038-000 1 |IC MPB8284AD
U126|WA3-0142-0001 1 [IC SN74LS174N
' U127|WA3-0135-000 1 |IC SN74LS32N
U128|WA3-0142-000 1 |IC SN74LS174N
U129|WA3-0134-000 1 |IC SN74LS08N
U130[WA3-0137-000 1 |IC SN74LS74AN
U131|WA3-0289-000 1 |IC SN74S74N
' U132|X65-7160-000 1 | IC. SN7406N
U133|WA3-0002-000 1 |IC SN74LS14N
U134|WA3-0134-000 1 |IC SN74LS08N
U135|WA3-0137-000 1 |IC SN74LS74AN
U136|WA3-0135-000 1 |IC SN74LS32N
U137|[WA3-0134-000 1 |IC SN74LS08N
U138|WA3-0336-000 1 |IC SN74LS244N
"U139|WA3-0145-000 1 |IC SN74LS368AN
U140 WA3-0135-000 1 |IC SN74LS32N
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DESCRIPTION

REMARK

VC2-3162-106
VC2-3162-106
VC2-3162-106
VC2-3162-106
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC2-3162-106
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC2-3252-226
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC2-3252-226
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC4-4254-104
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NO. PART NO. Q'TY DESCRIPTION REMARK
C83 | VC2-3162-106 1 | TANTALUM CAPACITOR 10MF 16V 20%
C84 [ VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V

C85 | VC2-3162-106 1 | TANTALUM CAPACITOR 10MF 16V 20%
C86 |VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V

C87 | VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V

C88 | VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V

C89 | VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V

C90 [ SY1-0963-000 1 |CERAMIC CAPACITOR 51PF 10%

C91 | VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V

C94 | VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V

C95 | VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V

C96 | VC4-4254-104 1 [CERAMIC CAPACITOR 0.1MF 25V

C97 [VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V

C98 | VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V

C99 | VC4-4254-104 1 [CERAMIC CAPACITOR 0.1MF 25V
C100|{ VC2-3162-106 1 |TANTALUM CAPACITOR 10MF 16V 20%
C101( VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V
C103|{VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V
C104(VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V
C105|VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V
C106| VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V
C107|VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V
C108|VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V
C109|VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V
C110|VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V
C111|VC4-4254-104 1 [CERAMIC CAPACITOR 0.1MF 25V
C112|VC4-4254-104 1 [CERAMIC CAPACITOR 0.1MF 25V
C113|VC4-4254-104 1 [CERAMIC CAPACITOR 0.1MF 25V
C114|VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V
C115|VC4-4254-104 1 [CERAMIC CAPACITOR 0.1MF 25V
C116| VC4-3253-103 1 |CERAMIC CAPACITOR 0.01MF 25V 10%
C117|VC1-1161-476 1 |ELECTROLYTIC CAPACITOR 47MF 16V
C119|VC2-3162-106 1 |TANTALUM CAPACITOR 10MF 16V 20%
C121(VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V
C122(VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V
C123|VC2-3162-106 1 |TANTALUM CAPACITOR 10MF 16V 20%
C124|VC2-3162-106 1 |TANTALUM CAPACITOR 10MF 16V 20%
C125(VC4-3253-103 1 |CERAMIC CAPACITOR 0.01MF 25V 10%
C127|(VC4-3503-472 1 |CERAMIM CAPACITOR 4700PF 50V 10%
CT1 [SY1-0970-000 1 [TRIMMER CAPACITOR MAX20P
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IX-1-9. Power Supply PC.B. Assembly Diagram
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IX-1-10. Power Supply PC.B. Parts

e Main PC.B.
Marked with “*” ... Applicable serial Nos. are 231251 ~and 431251 ~.

KEY | paRT NO Q'TY

NO. . DESCRIPTION REMARK
TR1 | SY1-1037-000 1 | TRANSISTOR 2SA1357 Y RANK
TR2 | WA2-0237-000 1 | TRANSISTOR 2SC2655 Y RANK
TR3 |[SY1-1038-000 1 | TRANSISTOR 2SC3262

IC1 | WA4-0216-000 1 | IC HA178M12

IC2 | SY1-1039-000 1 | IC uPC358C

IC3 | SY1-1040-000 1 | IC TL431CLP-B

F1. |SY1-1047-000 1 | FUSE 250V 2A

TH1 |SY1-1048-000 1 | THERMAL LEAD FUSE 95°C

D1 SY1-1031-000 1 | SILICON DIODE KBLO6LM

D2 SY1-1032-000 1 | SILICON DIODE V19C

D3 X65-5435-000 1 |SILLCON DIODE 1S2076A

D4 SY1-1030-000 1 |SILICON DIODE PLR818

D5 SY1-1030-000 1 |SILICON DIODE PLR818

D6 SY1-1033-000 1 |SILICON DIODE 1SS81

D7 SY1-1033-000 1 | SILICON DIODE 1SS81

D8 SY1-1033-000 1 |SILICON DIODE 1SS81

D9 SY1-1030-000 1 |SILICON DIODE PLR818

D10 |SY1-1032-000 1 |SILICON DIODE V19C

D11 | X65-5435-000 1 [SILICON DIODE 1S2076A

D21 |SY1-1035-000 1 |SILICON DIODE C25P049

D22 |SY1-1034-000 1 |SILICON DIODE C10P06Q

D23 |SY1-1033-000 1 | SILICON DIODE 1SS81

D24 |SY1-1029-000 1 |SILICON DIODE EGP10D

D25 |X65-5435-000 1 |SILICON DIODE 1S2076A

D26 |X65-5435-000 1 |SILICON DIODE 1S2076A

D27 |X65-5435-000 1 |SILICON DIODE 1S2076A

D28 |SY1-1032-000 1 | SILICON DIODE V19C

D29 |SY1-1033-000 1 |SILICON DIODE 1SS81

zZD1 |WA1-0095-000 1 | ZENER DIODE HZ3A1 .
zZD1 |[WA1-0110-000 1 | ZENER DIODE HZ6A1

zZD3 |WA1-0110-000 1 | ZENER DIODE HZ6A1

zZD4 |[WA1-0212-000 1 |ZENER DIODE HZ12C3

ZD12 | WA1-0095-000 1 | ZENER DIODE HZ3A1

TRK1 | SY1-1042-000 1 | THYRISTOR SM12G41

L1 SY1-1050-000 1 |CHOKE COIL

L2 SY1-1049-000 1 |CHOKE COIL

T SY1-1043-000 1 | POWER TRANSFORMER

FH1 |SY1-1045-000 2 | FUSE HOLDER

B1 3 |CEMS SCREW M3 X 6

B2 3 |CEMS SCREW M3 X 10

R1 SY1-1073-000 1 |METAL-OXIDE RESISTOR 33K OHM 2W
R2 SY1-1079-000 1 | CEMENT RESISTOR ASSY

R3 SY1-1074-000 1 [METAL-OXIDE RESISTOR 47 OHM 2W
R4 VR1-1143-101 1 |CARBON RESISTOR 100 OHM 1/4W

R5 VR1-1123-224 1 | CARBON RESISTOR 220K OHM 1/2W
R6 VR1-1123-224 1 | CARBON RESISTOR 220K OHM 1/2W
R7 SY1-1067-000 1 |METAL-OXIDE RESISTOR 0.33 OHM 1W
R8 SY1-1071-000 1 | METAL-OXIDE RESISTOR 220 OHM 1W
R9 SY1-1068-000 1 | METAL-OXIDE RESISTOR 1 OHM 1W
R10 |[VR1-1143-101 1 | CARBON RESISTOR 100 OHM 1/4W

R11 |VR1-1143-331 1 | CARBON RESISTOR 330 OHM 1/4W

R12 |VR1-1143-332 1 | CARBON RESISTOR 3.3K OHM 1/4W
R13 | SY1-1070-000 1 | METAL-OXIDE RESISTOR 15 OHM 1W
R14 |VR1-1143-339 1 | CARBON RESISTOR 3.3 OHM 1/4W

R15 | SY1-1069-000 1 | METAL-OXIDE RESISTOR 0.22 OHM 2W
R16 |SY1-1072-000 1 | METAL-OXIDE RESISTOR 100 OHM 2W
R17 |VR1-1143-010 1 | CARBON RESISTOR 1 OHM 1/4W

R18 |VR1-1143-101 1 | CARBON RESISTOR 100 OHM 1/4W
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g

ggv PART NO. |Q'TY DESCRIPTION REMARK

R20 |VR1-1123-220 1 | CARBON RESISTOR Z2 OHM 1/2W

R21 (VR1-1143-101 1 | CARBON RESISTOR 100 OHM 1/4W

R22 |[VR1-1143-100 1 | CARBON RESISTOR 10 OHM 1/4W

R23 [VR1-1123-220 1 | CARBON RESISTOR 22 OHM 1/2W

R24 |VR1-1123-220 1 | CARBON RESISTOR 22 OHM 1/2W

R25 |VR1-1123-220 1 | CARBON RESISTOR 22 OHM 1/2W

R27 [VR1-1143-103| 1 | CARBON RESISTOR 10K OHM 1/4W

R28 |VR1-1143-102 1 .| CARBON RESISTOR 1K OHM 1/4W

R28 |VR1-1143-103 1 | CARBON RESISTOR 10K OHM 1/4wW '

R29 |VR1-1143-102 1 -| CARBON RESISTOR 1K OHM 1/4W

R30 |VR1-1143-331 1 | CARBON RESISTOR 330 OHM 1/4W

R31 |VR1-1143-331 1 | CARBON RESISTOR 330 OHM 1/4W

R32 [VR1-1143-331 1 | CARBON RESISTOR 330 OHM 1/4W

R33 |VR1-1143-103| 1 | CARBON RESISTOR 10K OHM 1/4W

R34 |[VR1-1143-331 1 | CARBON RESISTOR 330 OHM 1/4W

R35 |VR1-1143-153 1 | CARBON RESISTOR 15K OHM 1/4W

R36 |VR1-1143-912 1 | CARBON RESISTOR 9.1K OHM 1/4W

R36 |VR1-1143-103'| 1 | CARBON RESISTOR 10K OHM 1/4W

R37 |VR1-1143-822 1 | CARBON RESISTOR 8.2K OHM 1/4W

R37 |VR1-1143-103 1 | CARBON RESISTOR 10K OHM 1/4W

R38 |VR1-1143-153 1 | CARBON RESISTOR 15K OHM 1/4W

R39 |[VR1-1143-331 1 | CARBON RESISTOR 330 OHM 1/4W

R39 |VR1-1143-391 1 | CARBON RESISTOR 390 OHM 1/4Ww

R40 |VR1-1143-331 1 | CARBON RESISTOR 330 OHM 1/4W \
R41 |VR1-1143-151 1 | CARBON RESISTOR 150 OHM 1/4W

RA2 |VR1-1143-151 1 | CARBON RESISTOR 150 OHM 1/4W !
R43 |VR1-1143-331 1 | CARBON RESISTOR 330 OHM 1/4wW !
R43 |VR1-1143-391 1 | CARBON RESISTOR 390 OHM 1/4W |
R44 |VR1-1143-152 1 | CARBON RESISTOR 1.5K OHM 1/4W }
R45 [VR1-1143-272 1 | CARBON RESISTOR 2.7K OHM 1/4W

R46 |VR1-1143-104| 1 | CARBON RESISTOR 100K OHM 1/4W

R47 |[VR1-1143-682 1 | CARBON RESISTOR 6.8K OHM 1/4W )

R48 [VR1-1143-223 1 | CARBON RESISTOR 22K OHM 1/4W

R50 |VR1-1143-102 1 | CARBON RESISTOR 1K OHM 1/4W

R51 |SY1-1076-000| 1 | MANGANESE WIRE

R52 [SY1-1076-000 1 | MANGANESE WIRE

R53 [SY1-1076-000 1 | MANGANESE WIRE

R54 [SY1-1078-000 1 | CEMENT RESISTOR 47 OHM SW

R55 |SY1-1077-000 1 |FUSE RESISTOR 10 OHM 1/4W

R56 |VR1-1143-684 1 | CARBON RESISTOR 680K OHM 1/4W

R57 |VR1-1143-684 1 | CARBON RESISTOR 680K OHM 1/4W !
VR1 [SY1-1075-000 1 |SEMI-FIXED RESISTOR 1K OHM

c1 SY1-1057-000 1 |FILM CAPACITOR 0.47MF 250V

c1 SY1-1028-000 1 |FILM CA[ACITOR 0.1MF 250V

c2 SY1-1054-000 1 | CERAMIC CAPACITOR 2200PF 250V {
c3 SY1-1054-000 1 | CERAMIC CAPACITOR 2200PF 250V '
c4 VC3-2501-103 1 |FILM CAPACITOR 0.01MF 50V

(o SY1-1060-000 1 | ELECTROLYTIC CAPACITOR 470MF 16V

cé SY1-1066-000 1 | ELECTROLYTIC CAPACITOR 270MF 250V

c7 SY1-1066-000 1 | ELECTROLYTIC CAPACITOR 270MF 250V

(of:} SY1-1065-000 1 | ELECTROLYTIC CAPACITOR 47MF 50V

(o] SY1-1063-000 1 | ELECTROLYTIC CAPACITOR 10MF 50V §
C10 [SY1-1063-000 1 | ELECTROLYTIC CAPACIROR 10MF 50V

C11 |SY1-1063-000 1 |ELECTROLYTIC CAPACITOR 10MF 50V

C12 |SY1-1056-000 1 |FILM CAPACITOR 0.1MF 50V :
C13 |SY1-1056-000 1 |FILM CAPACITOR 0.1MF 50V !
C14 |SY1-1053-000 1 |CERAMIC CAPACITOR 1000PF 2000V

C15 |SY¥1-1052-000 1 |CERAMIC CAPACITOR 100PF 2000V

C16 |SY1-1055-000| 1 |FILM CAPACITOR 0.047MF 630V

C21 |SY1-1059-000 1 |ELECTROLYTIC CAPACITOR 6800MF 10V

C22 |SY1-1059-000 1 |ELECTROLYTIC CAPACITOR 6800MF 10V 5
C23 |SY1-1059-000 1 |ELECTROLYTIC CAPACITOR 6800MF 10V

C24 |SY1-1059-000 1 |ELECTROLYTIC CAPACITOR 6800MF 10V '
C25 |SY1-1061-000 1-|ELECTROLYTIC CAPACITOR 3300MF 25V !
C26 |SY1-1063-000 1 |ELECTROLYTIC CAPACITOR 10MF 50V |
C27 (SY1-1063-000 1 |ELECTROLYTIC CAPACITOR 10MF 50V

C28 |SY1-1056-000 1 |FILM CAPACITOR 0.1MF 50V

C29 |vC3-2501-103 1 |FILM CAPACITOR 0.01MF 50V

C30 |SY1-1056-000 1 |FILM CAPACITOR 0.1MF 50V .
C31 [SY1-1056-000 1 |FILM CAPACITOR 0.1MF 50V

C32 |SY1-1062-000 1 |ELECTROLYTIC CAPACITOR 220MF 35V

C33 [SY1-1063-000 1 |ELECTROLYTIC CAPACITOR 10MF 50V

C34 |vC3-2501-103 1 |FILM CAPACITOR 0.01MF 50V

C35 |[VvC3-2501-103 1 |FILM CAPACITOR 0.01MF 50V

"

ﬁgy PART NO. |[Q'TY . DESCRIPTION REMARK
C36 | vC3-2501-103 1 | FILM CAPACITOR 0.01MF 50V
C37 | vC3-2501-103 1 | FILM CAPACITOR 0.01MF 50V
C38 | SY1-1064-000 1 | ELECTROLYTIC CAPACITOR 4.7MF 50V
Cc39 | SY1-1058-000 1 | FILM CAPACITOR 0.01MF 630V
Cc40 | vC3-2501-103 1 | FILM CAPACITOR 0.01MF 50V
HS1 1 | HEAT SINK
HS2 1 | HEAT SINK
HS3 1 | HEAT SINK .
HS4 1 | HEAT SINK
PC1 | SY1-1041-000 1 | PHOTO COUPLER *
PC1 | SY1-1096-000 1 PHOTO COUPLER
PC2 | SY1-1041-000 1 | PHOTO COUPLER *
PC2 | SY1-1096-000 1 | PHOTO COUPLER
CN1 | SY1-1046-000 1 | CONNECTOR
e Sub PC.B.
ggy PART NO. [Q'TY " DESCRIPTION REMARK
TR1 | SY1-1036-000 1 | TRANSISTOR 2SA1048 Y RANK
TR2 | WA2-0197-000 1 |TRANSISTOR 2SC2458 Y RANK
TR3 | WA2-0236-000 1 | TRANSISTOR 2SA1020 Y RANK
TR4 | SY1-1036-000 1 |TRANSISTOR 2SA1048 Y RANK
TR5 | WA2-0197-000 1 | TRANSISTOR 2SC2458 Y RANK
TR6 | SY1-1036-000 1 | TRANSISTOR 2SA1048 Y RANK
TR7 |WA2-0197-000 1 | TRANSISTOR 2SC2458 Y RANK
IC1 |[SY1-0836-000 1 |IC uPD494C
R1 |VR1-1143-472 1 |CARBON RESISTOR 4.7K OHM 1/4W 5%
R2 |VR1-1143-332 1 |CARBON RESISTOR 3.3K OHM 1/4W 5%
R3 |VR1-1143-332 1 | CARBON RESISTOR 3.3K OHM 1/4W 5%
R4 |VR1-1143-472 1 |CARBON RESISTOR 4.7K OHM 1/4W 5%
R5 |VR1-1143-332 1 | CARBON RESISTOR 3.3K OHM 1/4W 5%
R6 |VR1-1143-103 1 |CARBON RESISTOR 10K OHM 1/4W 5%
R7 |VR1-1143-102 1 |CARBON RESISTOR 1K OHM 1/4W 5%
R8 |VR1-1143-101 1 |CARBON RESISTOR 100 OHM 1/4W 5%
R9 VR1-1143-153 1 | CARBON RESISTOR 15K OHM 1/4W 5%
R10 | VR1-1143-153 1 | CARBON RESISTOR 15K OHM 1/4W 5%
R11 |VR1-1143-472 1 | CARBON RESISTOR 4.7K OHM 1/4W 5%
R12 |VR1-1143-223 1 | CARBON RESISTOR 22K OHM 1/4W 5%
R13 |VR1-1143-152 1 | CARBON RESISTOR 1.5K OHM 1/4W 5%
R14 |VR1-1143-152 1 | CARBON RESISTOR 1.5K OHM 1/4W 5%
R15 |VR1-1143-102 1 | CARBON RESISTOR 1K OHM 1/4W 5%
R16 |VR1-1143-101 1 | CARBON RESISTOR 100 OHM 1/4W 5%
R17 |VR1-1143-151 1 | CARBON RESISTOR 150 OHM 1/4W 5%
R18 [VR1-1143-223 1 | CARBON RESISTOR 22K OHM 1/4W 5%
R12 |VR1-1143-102 1 | CARBON RESISTOR 1K OHM 1/4W 5%
‘R20 |VR1-1143-103 1 | CARBON RESISTOR 10K OHM 1/4W 5%
R21 |VR1-1143-101 1 | CARBON RESISTOR 100 OHM 1/4W 5%
R22 |VR1-1143-102 1 |CARBON RESISTOR 1K OHM 1/4W 5%
c1 vC3-2501-103 1 | MYLAR CAPACITOR 0.01MF 50V
c2 |vec3-2501-103 1 |MYLAR CAPACITOR 0.01MF 50V
c3 [veC3-2501-103 1 | MYLAR CAPACITOR 0.01MF 50V
c4 |vC3-2501-102 1 | MYLAR CAPACITOR 0.001MF 50V
D1 X65-5435-000 1 |SILICON DIODE 1S2076A
| p2 |[X65-5435-000 1 | SILICON DIODE 1S2076A
zD1 |WA1-0110-000 1 | ZENER DIODE HZ6A1
CN1 [SY1-1051-000 1 | CONNECTOR
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IX-1-1»32. Monochrome Display Adapter Board Parts

Egy PART NO. |Q'TY DESCRIPTION REMARK
CN2 | SY1-1090-000 1 | CONNECTOR, OUTPUT 9 PIN
WA9-0058-000 1 |IC SOCKET N
X1 SY1-1099-000 1 |CRYSTAL MODULE 16.257MHz
R1 VR1-1143-472 1 |CARBON RESISTOR 4.7K OHM 1/4W 5%
R2 | VR1-1143-300 1 |CARBON RESISTOR 30 OHM 1/4W 5%
R3 | VR1-1143-300 1 |CARBON RESISTOR 30 OHM 1/4W 5%
SY1-0998-000 1 |SLOT SUPPORTER
XB6-7300-605 1 |BIND HEAD SCREW
XB6-6300-805 2 |CEMS SCREW
U1 WA3-0137-000 1 |IC SN74LS74AN
U2 | WA3-0282-000 1 |IC SN74LS393N
U3 | WA3-0283-000 1 |IC SN74LS153N
U4 | WA3-0275-000 1 |IC SN74LS161AN
1 U5 | WA3-0289-000 1 |IC SN74LS74N
U6 | WA3-0170-000 1 |IC SN74LS20N
U7 | WA3-0378-000 1 |IC SN74S32N
U8 | WA3-0200-000 1 |IC SN74LS139N
U9 | WA3-0134-000 1 |IC SN74LS08N
U10 | WA3-0290-000 1 |IC SN74S86N
U11 | WA3-0170-000 1 |IC SN74LS20N
U12 | X65-7467-000 1 |IC SN74LS04N
U13 | WA3-0148-000 1 |IC SN74LS02N
U14 | X65-7467-000 1 |IC SN74LS04N
U15 | WA3-0373-000 1 |IC SN74S02N
U16 | WA3-0134-000 1 |IC SN74LS08N
U17 | WA3-0110-000 1 |IC SN74LS138N
U18 | WA3-0143-000 1 |IC-SN74LS10N
U19 | WA3-0138-000 1 |IC SN74LS175N
U20 | WA3-0132-000 1 |IC SN74LSOON
U21 | WA3-0137-000 1 |IC SN74LS74AN
U22 | WA3-0142-000 1 |IC SN74LS174N
U23 | WA3-0213-000 1 |IC SN74LS30N
U24 | WA3-0135-000 1 |IC SN74LS32N
U25 | WA3-0335-000 1 |IC SN74LS125AN
U26 | WA3-0138-000 1 |IC SN74LS175N
U27 | WA3-0200-000 1 |IC SN74LS139N
U28 | WA3-0376-000 1 |IC SN74S11N
U29 | X65-7468-000 1 |IC SN74LS157N
U30 | WA3-0212-000 1 |IC SN74LS166AN
U31 | WA3-0279-000 1 |IC SN74LS273N
U32 | S¥Y1-1095-000 1 |IC ROM CHARACTER GENERATOR
U33 | WA3-0279-000 1 |IC SN74LS273N
U34 | WA3-0279-000 1 |IC SN74LS273N
U35 | WA3-0336-000 1 |IC SN74LS244N
U36 | WA3-0336-000 1 |IC SN74LS244N
U37 | WA3-0428-000 1 |IC SN74LS373N
U38 | WA3-0428-000 1 |IC SN74LS373N
U39 | X65-7468-000 1 |IC SN74LS157N
U40 | WA3-0945-000 1 |IC HM6116P~4
U41 | X65-7468-000 1 |IC SN74LS157N
U42 | X65-7468-000 1 |IC SN74LST57N
U43 | WA3-0945-000 1 |IC HM6116P-4
U44 | SY1-0837-000 1 |IC HD68B45SP
U45 | WA3-0361-000 1 |IC SN74LS245N
U46 | WA3-0336-000 1 |IC SN74LS244N
c1 VC4-2502-220 1 |CERAMIC CAPACITOR 22PF 50V 10%
C2 | VvC4-2502-220 1 |CERAMIC CAPACITOR 22PF 50V 10%
C3 | VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25v
C4 | VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V
Cé6 |[vc2-3162-106 1 |TANTALUM CAPACITOR 10MF 16V 20%
C11 | VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V
C12 [ vC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V
C13 | vc4a-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V
C14 | VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V
C15 | VC4-4254-104 1 [CERAMIC CAPACITOR 0.1MF 25V
C19 | VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V
C20 | VC4-4254-104 f 1 |CERAMIC CAPACITOR 0.1MF 25V
C21 | VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V
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Cc22
c23
C24
C25
C26
Cc27
c28
C31
C33
C35
C36
C37
Cc38
C39
c41
C42
C43
C44
C45
C46
c47
Cc48
C50
C51
C52

VC4-4254-104
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC2-3162-106
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC2-3162-106
VC4-4254-104
VC4-4254-104
VC2-3162-106
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC2-3162-226
VC4-3503-561
VC4-2502-181

G U N\ G U G T W S O G O P T

CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
TANTALUM CAPACITOR 10MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
TANTALUM CAPACITOR 10MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
TANTALUM CAPACITOR 10MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
TANTALUM CAPACITOR 22MF
CERAMIC CAPACITOR 560PF
CERAMIC CAPACITOR 180PF

25V
25V
25v
25V
25V

25V

25V
25V
16V
25V
25V
25V
25V
25V
25V
16V
25V
25V
16V
25V
25V
25V
16V
10%
10%

20%

20%

20%

20%
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IX-1-13. Color Display Adapter Board Assembly Diagram ,
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IX-1-14. Color Display Adapter Board Parts

EgY PART NO. |Q'TY DESCRIPTION REMARK ggY PART NO. [Q'TY DESCRIPTION REMARK
Q1 X65-6360-000 1 TRANSISTOR 2SC945 NO-RANK t U47 | WA3-0132-000 1 IC SN74LSOON
U48 | WA3-0282-000 1 |IC SN74LS393N
CN1 | SY1-1090-000 1 |CONNECTOR, OUTPUT 9 PIN U49 | WA3-0378-000| -1 |IC SN74S32N
CN2 | SY1-1091-000 1 [CONNECTOR 2 PIN ! . U50 | X65-7467-000 1 |IC SN74LS04N
CN3 | SY1-1092-000 1 [CONNECTOR 5 PIN U51 | WA3-0148-000 1 |IC SN74LSO2N
CN4 | SY1-1093-000| 1 |CONNECTOR 3 PIN g U52 | WA3-0180-000 1 |IC SN74LS51N
; . U53 | WA3-0289-000 1 |IC SN74S74N
WA9-0058-000| 1 |IC SOCKET , U54 | WA3-0375-000| 1 |IC SN74S08N
U55 | WA3-0229-000 1 [IC SN74LS164N
L1 SY1-1094-000 1 |CHOKE COIL US56 | WA3-0148-000 1 |IC SN74LS02N
L2 |SY1-1094-000 1 |CHOKE COIL U57 | WA3-0385-000 1 |IC SN745158N
L3 | SY1-1094-000| 1 [CHOKE COIL U58 | WA3-0135-000 1 |IC SN74LS32N
L4 SY1-1094-000 1 |[CHOKE COIL U59 | X65-7467-000 1 |IC SN74LS04N
: @ ; U60 | WA3-0290-000 1 |IC SN74S86N
R1 VR1-1143-510 1 [CARBON RESISTOR 51 OHM 1/4W 5% i U61 | X65-7468-000 1 |IC SN74LS157N
R2 | VR1-1143-101 1 |CARBON RESISTOR 100 OHM 1/4W 5% ' U62 | WA3-0135-~000 1 [IC SN74LS32N
R3 | VR1-1143-330 1 |CARBON RESISTOR 33 OHM 1/4W 5% | U63 | WA3-0139-000 1 | IC SN74LS86N
R4 | VR1-1143-133 1 |CARBON RESISTOR 13K OHM 1/4W 5% U64 | WA3~0214-000 1 | IC SN74S04N
R6 | VR1-1143-332 1 |CARBON RESISTOR 3.3K OHM 1/4W 5% U65 [ WA3-0386-000 1 | IC SN748174N
R9 | VR1-1143-222 1 |CARBON RESISTOR 2.2K OHM 1/4W 5% . U66 | WA3-0386-000 1 [IC SN748174N
R10 | VR1-1143-562| 1 |CARBON RESISTOR 5.6K OHM 1/4W 5% ! _ A
R11 | VR1-1143-562 1 |CARBON RESISTOR 5.6K OHM 1/4W 5% ! c1 VC4-2502-471 1 | CERAMIC CAPACITOR 470PF 50V 10%
Cc2 VC4-2502-471 1 | CERAMIC CAPACITOR 470PF 50V 10%
SY1-0998-000 1 |SLOT SUPPORT C3 | vC4-2502-471 1 | CERAMIC CAPACITOR 470PF 50V 10%
c4 VC4-2502-471 1- | CERAMIC CAPACITOR 470PF 50V 10%
XB6-7300-605 1 |BIND HEAD SCREW Cc5 VC4-2502-471 1 | CERAMIC CAPACITOR 470PF 50V 10%
XB6-6300-805 2 |CEMS SCREW Cé VC4-2502=471 1 | CERAMIC CAPACITOR 470PF 50V 10%
Cc7 VC2-3252-226 1 | TANTALUM CAPACITOR 22MF 25V 20%
1 u1 WA3-0336-000 1 |IC SN74LS244N ' C8 VC2-3162-226 1 | TANTALUM CAPACITOR 22MF 16V 20%
U2- | WA3-0336-000 1 |IC SN74LS244N (o] VC2-3162-106 1 | TANTALUM CAPACITOR 10MF 16V 20%
U3 WA3-0281-000 1 |IC SN74LS374N C10 | vC2-3162~106 1 | TANTALUM CAPACITOR 10MF 16V 20%
U4 WA3-0336-000 1 |IC SN74LS244N C11 VC4-4254-104 1 | CERAMIC CAPACITOR 0.1MF 25V
us WA3-0361-000 1 |IC SN74LS245N C13 | VC4-4254-104 1 | CERAMIC CAPACITOR 0.1MF 25V
ueée WA3-0289-000 1 |IC SN74S74N C14 | VC4-4254-104 1 | CERAMIC CAPACITOR 0.1MF 25V
u?7 WA3-0289-000 1 |IC SN74S74N C15 | VC4-~4254-104 1 | CERAMIC CAPACITOR 0.1MF 25V -
Us SY1-0837-000 1 |IC HD68B45SP Cl16 [ VC4-4254-104 1 | CERAMIC CAPACITOR 0.1MF 25V
U9 WA3-0281-000 1 |IC SN74LS374N C17 | VC4-4254-104 1 | CERAMIC CAPACITOR 0.1MF 25V
U10 | WA3-0281-000 1 |IC SN74LS374N C18 | VC4-4254-104 1 | CERAMIC CAPACITOR 0.1MF 25V
U11 | WA3-0281-000 1 |IC SN74LS374N C19 | VC4-4254-104 1 | CERAMIC CAPACITOR 0.1MF 25V
U12 | wA3-0356-000 1 |IC SN74LS151N C20 [ vC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V
U13 | X65-7467-000 1 |IC SN74LS04N C21 | VC4-4254-104 1 | CERAMIC CAPACITOR 0.1MF 25V
U14 | WA3-0110-000 1 |IC SN74LS138N C22 [ VC4-4254-104 1 | CERAMIC CAPACITOR 0.1MF 25V
U15 | wA3-0170-000 1 |IC SN74LS20N C23 [ vC4-4254-104 1 | CERAMIC CAPACITOR 0.1MF 25V
U16 | WA3-0281-000 1 |IC SN74LS374N C26 | VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V
U17 | WA3-0198-000 1 |IC SN74LS367AN C27 | VC4-4254-104 1 | CERAMIC CAPACITOR 0.1MF 25V
U18 | WA3-0142-000 1 |IC SN74LS174N C28 | VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V
U19 | WA3-0142-000 1 |IC SN74LS174N C29 [ VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V
U20 | sY1-0838-000 1 |[IC HM48416AP-15 C30 | VC4-4254-104 1 [CERAMIC CAPACITOR 0.1MF 25V
U2t | 8sY1-0838-000 1 |IC HM48416AP-15 C31 | VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V
U22 | sy1-0838-000 1 |IC HM48416AP-15 C32 [ VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V
U23 | SY1-0838-000 1 |IC HM48416AP-15 C33 | VC4-4254-104 1 |CERAMIC CAPACITOR 0O.1MF 25V
U24 | WA3-0142-000 1 |IC SN74LS174N C34 [ VC4-4254-104 1 |CERAMIC CAPACITOR 0O.1MF 25V
U25 | wA3-0212-000 1 |IC SN74LS166AN C35 | VC4-4254-104 1 |CERAMIC CAPACITOR 0.1MF 25V
U26 | SY1-1095-000 1 |IC ROM CHARACTER GENERATOR
U27 | WA3-0279-000 1 |IC SN74LS273N )
U28 [[s¥1-0831-000| 1 |IC SN74ALS273N
U29 | WA3-0281-000 1 |IC SN74LS374N
U30 | WA3-0336-000 1 |IC SN74LS244N
U31 | WA3-0139-000 1 |IC SN74LS86N
U32 | WA3-0386-000 1 |IC SN74S174N
U33 | X65-7455-000 1 |IC SN74153N
U34 | X65-7455-000 [ 1 [IC SN74153N
U35 [ wWA3-0212-000 1 |IC SN74LS166AN
-yg;g WA3-0212-000 1 IC SN74LS166AN
U37 | wA3-0284-000 1 |IC SN74S10N
U38 |WA3-0148-000 1 |IC SN74LS02N
U39 [ wA3-0137-000 1 |IC SN74LS74AN
U40 | WA3-0137-000 1 |IC SN74LS74AN
U41 | WA3-0375-000 1 |IC SN74S08N
U42 | WA3-0138-000 1 |[IC SN74LS175N
U43 | WA3-0143-000 1 |[IC SN74LS10N
U44 | WA3-0335-000 1 [IC SN74LS125AN
U45 |WA3-0132-000 1 |[IC SN74LSOON
U46 (WA3-0200-000 1 |[IC SN74LS139N ' \
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IX-1-15. RAM Board Assembly Diagram
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IX-1-16. RAM Board Parts

KEY | paRT NO. Q'TY

KEY PART NO. |Q'TY DESCRIPTION REMARK xE

i DESCRIPTION REMARK
NO. \ ’

T

U50 | WA3-0335-000 IC SN74LS125AN

-

S1 | WC8-0014-000

U35
U36
u37
U3s
U39
U40
U4
u42
U43
u44
u4s
u46
u47
U48
U49

VR1-1143-300
VR1-1143-300
VR1-1143-300

| VR1-1143-300

VR1-1143-300
VR1-1143-300
'VR1-1143-300
VR1-1143-300
VR1-1143-102
VR1-1143-102
VR1-1143-102

| VR1-1143-300
VR1-1143-300
VR1-1143-300
VR1-1143-300
VR1-1143-102
VR1-1143-102
VR1-1143-102
VR1-1143-102
VR1-1143-102
VR1-1143-102
VR1-1143-331

WA3-0316-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-0361-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-1557-000
WA3-0316-000
X65-7144-000
WA3-0148-000
WA3-0134-000
WA3-0148-000
SY1-0960-000
WA3-0143-000
WA3-0148-000
WA3-0148-000
WA3-0137-000
X65-7467-000

€

VR1-1143-102

USSR N G N N R QU WU W U N U U T N NPT QT WU T (T T QI Qi

»
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>

DIP SWITCH KTD-06

CARBON RESISTOR
CARBON RESISTOR
CARBON RESISTOR
CARBON RESISTOR
CARBON RESISTOR
CARBON RESISTOR
CARBON RESISTOR
CARBON RESISTOR
CARBON RESISTOR
CARBON RESTISTOR

CARBON: -

CARBON RESISTOR
CARBON RESISTOR

CARBON RESISTOR

CARBON RESISTOR
CARBON RESISTOR
CARBON RESISTOR
CARBON RESISTOR
CARBON RESI:STOR
CARBON RESISTOR
CARBON RESISTOR
CARBON RESISTOR
CARBON RESISTOR

IC

‘| IC

IC
IC
IC

SN74LS280N
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
SN74LS245N
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
MB8264A-15
SN74LS280N
SN7420N
SN74LS02N
SN74LS08N
SN74LSQ2N

SN74LS10N
SN74LS02N
SN74LS02N
SN74LS74AN
SN74LS04N

30
30
30
30

RESTSTOR~1K

1K
30
30
30
30

OHM
OHM
OHM
OHM
OHM
OHM
OHM
OHM
OHM
OHM
OHM
OHM
OHM
OHM
OHM
OHM
OHM
OHM
OHM
OHM
OHM
OHM

1/4wW
1/4W
1/4W
1/4W

1/4wW

1/4w
1/4wW
1/4wW
1/4W
1/4W

1/4W 5%

1/4W
1/4wW
1/4W
1/4W
1/4W
1/4W
1/4wW
1/4wW
1/4w
1/4w
1/4w

5%

330 OHM 1/4W 5%

DELAY LINE DCE 10-35
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U51
U52
U53
U54
U55

C1
Cc2
C3
Cc4
C5
C6
Cc7
c8

C10
C11
c12
C13
C15

c17
c18
C19
¢20
c21
c22
c23
c24
c25
C26
c27
c28
c29
30
31
32
33
Cc34
c35
c37
c38
39
C40
c41
c42
ca4
c46
c47
c48
c49

WA3-0427-000
WA3-0427-000
WA3-0110-000
WA3-0134-000
WA3-0361-000

VC2-3162-106
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC4-4254-104
NG4-4254=104
VC4-42543104
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC2-31625106
VC4-42542104
VC4-4254~104
VC4-4254£104
vC4-4254%104
VC4-42544104

" VC4-42542104

VC4-4254-104

VC4-42542104 |
VC4-4254-104"

VC4-4254-104
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC2-3162-106
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC2-3162-106
VC4-4254-104
VC4-4254-104
VC4-4254-104
VC4-4254-104

VC2-3162-106

_
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IC SN74LS257N
IC SN74LS257N
IC SN74LS138N
IC SN74LSO08N

IC SN74LS245N

TANTALUM CAPACITOR 10MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0. 1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
TANTALUM CAPACITOR 10MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0. 1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPATCITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPECITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
TANTALUM CAPACITOR 10MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0. 1MF
CERAMIC CAPACITOR 0.1MF
TANTALUM CAPACITOR 10MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
CERAMIC CAPACITOR 0.1MF
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IX-2-2. Main Circuit (2)
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IX-2-5. Monochrome Display Adapter Board =

9999 poonunzy | Y
. L5245 HLDNO«’U"LD ,.Dﬁ mo <’Q ao wQ,\DwO | = =
po4A2no oo 2fia  18l8e0g) (30l ERENEEEE L5204 20t 1S373 .
Dlq,; D! 01 212  2B[1gB0! Il (IDLU,LLL o8 211 11 Earo m v Peeno po-Ze 10 B-cro 12 LS08
o242 p2 02213  38PSBD2 h oaQnNm I 4 16a11 16 . 5 20 AlO 0 10
AG 51 15 0T E8as 38 D9 —H1A2 1Y2|LRA W2 1v2pRCH] D1-2120 ——CH] 13]u16) ) ’
D34)5—D3 032444 4B BD3 p10-6l1a3  1v3p4ar2 W v3ene p2-83 dHE-cu2 A9 9B PR
et ¢ P P FELL l o1-8l1as  1vafiZars e 1mH2gi3| LosZe o8 o A8 a [l 5|l
peJA oe oe Bl = 5H2808 oiz-aa1 2wl (2-AT4 1 o 2n[2-cial | DadZsa o, sopdcna s1 508
oofaz 5 079ea a5l o5 0135 2025 2v2} AT 5 A2 o 2vef lcs psefea = eofidcns LS04 Do 244
- - D14 131 23 5 2v3} 26 2|23 o 283-aHe 06570 2 oRTce
DIR_ G 0154 200 = 2va | 2-aT7 24 2vf3cH7 p723se  spjBcw7 Bla Pperhiz oo
1719 & 3% Wek o€ ;
Z
A30 READ, CLK 2764 -
A1422Y A (G-5 1 LPENSTB
a2 A2 a2 2 5157 j a ! Ri? >10 [g N ) L5166 (e-3) 6 bal laparlld on,
Jazs 5 5 MA0 -2{1 A R >—9—5 a1 doHloo DO —fA
PO EV IS 800 13 (T s} S amo [M“;'?‘ZA o S 4 e ' RAz Az 01h20) D1 38 13 =
As-%;\s am&m MAI jMAl Lw‘ingBAm oA AO-?—Q? D 1 H5CHO i LS273 6 , 02H3p, D2 ¢fc  GH[S
A64A25 46 gp23lyo2  maz|Emn2 Hw S Al -4 D 2|33cH] : 3 ; A3 Z]a3 oad-:lm D3 21D ,
A 7 JAZE 5 5032903 ma3[ Zwa3 a1 His D 3v|9 a2 az-§az  pifenr EE‘)A‘Z% b ’2_5:"‘2 h2 586 Y PV 9 BT D4—11%E _ e —dJ2al [2v 116 g,
A LYEWY 80422 D4 mas |-Bmaa a2 2128 12 A3 S4A3 Daij;}cu: ] B r ) 2 b wee a5 Slas  osPZps 5 HlF 9
A9JA22 h9 80528{p5  Mas |-2mas A3 53] aY[S2A3 A4 —Z{Ad DSECHA :i?io ioz’*s a6 4dps & d6HBo6 06 4oc O
Al04A 21 a0 8062%pe  Mas HOwmng | B L AS —g- A5 « D6F2CHS he B3] e 3 eafiza § a7 a7 _ 671207 07 4H >
anJA20 1 80728107  ma7[Hima7 15 b A A s L [ 2 2 &af15hs A8 23448 ~ onptle, i ‘ 2 iy ]18
AoJA3dlAO 4les  ma8[H2mas E1s57 A7 A7 D DBELCH? e 12150 2 Salsa o A9 249 O4CtR LA BD3]
A194212 a19 Lao 2317 ma9l3was 2] A8 2z A8 |20 i H7E¢ 8 8 ﬁAlO : 10 24 Al0 7 0C1k _ _
A18 Al3 a8 :’,MAIO 18y 10 MAG < 1A a A9 L A9 Ot 1 oa p—)—»— ot 23 A1) vee 15 L ((-‘:'—23) 161
a7 A )y S R0 §38Ra0 [ a5 2f2A 1Y P-AS A0 2HAI0 | CLK C v ‘ A2 vcc% CLKiNH
AeYa1s g 37003 s 11 3a [, S wpr—3 gy F ™ N2
Yt EELSH 3 25y a2 |3z = parian o ZYF CAS g " '
Jals o __
buo —24RE5T RA3[35n3 (as 28 3 av[Eas ' . vl PO | ’L:%
& k 26 27 15|57 0% [5
1o, 4820 25| A 0128 4 a2 6116 ' PR 3R 7Y
cLK oS curson |2 AT |38 YA 8 9 AT LS273 veceo_ o oI LS157 ) oM o
Hov N |33HSYNC A8 =={4B. A0 &a0 D1 0 3 2 LS273 ©.2 o5, ) 5As5Y
31 oeravernc|9Qmmc 2 Al -Ljar  pz2[i0ar aro2ho 10210 sw2 2o 2fm av)eld
[} Bepen [18aisre “él | CE— a2z -8]az  D3pPlarz ATI 20 20 |2-2D -3 10238 3q -3 ;
iow 4813 SS 27 A3 -21a3 D4J—iAT3 AT2-3D  3013-3D 20420 205 g 60-2J2a 2
"1 46505 mas -2]1a . ad 4as  psHiarg IAT3 72140 o 4Q 540 30 30|63 2073928 4]0
B2 mMmo-42n 1Y —ABW A5—3A50D6%AT5 } AT4 92150 @50 1550 401—340-—.40?43 50%3Am
RESE wuo%aA b A6 —?Aﬁ\r D 7Héar 6 | [ATS 17160 266D 50 12{50 © SQpZ3a | LS8 L3 1 37138 Nay P12
A9 i A7 a7 5 D8HZaT 7 | [AT65g]70  7apg7D 6015160 2 6aH3 24 4 fea 2
b a0 &28 ¥ 3¢ |0 AB 23128 | (47728180 ao 28D 7034  70HEiaA = a0 Blsg
3 3v PPl } 1 1 1]2
LS74 4 AHI_O_‘333 AS %AQ 01020 , CLK CLR p+ 801_8‘ 8 8@ 19 iac
375 .15 Alol‘—A_Jo ” J - Werk TRBS 1] seL
’ NC b ) ¢ s o (&5 WEp
iR Bl4 t2lp ﬁD(j 23 15 ] - N 4
] Ba \ vcacloS7
b >2 IV . %
A9 > 4 ; N uE b Heso
A8 Boogf |, N - - pon g Tiha =€50
bl A 7 uiq 3 LS30 B02-2{20wia HRES a 12lp o P .8 22416V
13 N2 6 5032 3N | = . (TA)
AS 1508 2ju23 LS138 13 &
AS U : BD5°51402 | 13
6 — 9]~ 10 VIDEO ENABLE "
Al ] IR 7 CLK 3Q )
11 — lya . ——He LS175
% A JAL 398, 2 v p’—-]g 1w & 12 BLINK ENABL 4o NON-DISP N
vCC S v Y? . < s 17
Ls08 13500 L 2dczm . Y2 Dléc’-xo) ' 12|50 R \‘%ﬁM »6 282553
A3 2 bJ—‘-uzo AG2A 5 ¥3 ple— ‘ 13 4Q $32
A2 i~ viz : T‘ﬁa UNDERLINE si1 532 B3
Al 21 . LL 8 ! '—§oCLR REVERSE : 12 JJulo
co| A0 1A 1 Jg‘- LS139 CLK i S86
BHE : 815 —
E Nq 12|u11 ! G YO 2
APE] =+ 0 v
9,588 H Y P LS139 9 Jupt
T 0 ) T
12 Do 8 5o —1] S>o—oo 143 $32 (3Jreo)
g va |
' -38 —L”'Z—g /B\ °:=)>V3 b7 | - [Jioreem
|| ¢ z Glewe
9 L] ) |Eh‘ﬂc»l"lnléﬂ’lT)
] L
hese f CLRN ] :i R qafd gull 6 [ kvioe
, Ls32 A 50D =) [ 2[Ts20 ekromzon
1508 , =73 J D WESE] (5393 ] . (SRt orve)
B 30
0SC: 7 oseenl 1 3]y g 2 _2_] 3 9 Jus 8 CURSOR%
CUR! 4 5 1 m
- [g]20 20 T (S08
. 2[30 30 - 4 S &
c9 2| e —2]400v4Q - >
SLOT. wemng 130 D) lg ‘ T
VSINC  J4{ -5D6Q ;
- ) _dam g
3 Slctk
<
»
2l 2 1S opySEE sz ,
;; T 2af 0P 51 .l 5\4'\825 1/0 READY(A0)
50
D Q 4
10 LS10 (4 [ 1 '
ug)8 :D 2 13 L avic SRl !
g N Ls08 Ve . .
ul4 I/LSO4 k ~

176 l

o™ T

e e



]

‘

/ i 484)6AP-15x 2 L4 4
(A30)A1 MD 7 MD7]3 8Y 8A 0712 H )
| (azon2 MD 6 Mosl&7y  7a Dsil G aupS
(A 281A3 MD'S MD5-Z46Y 6A D5 4F  CLK
@270 | M0 3 MD4“; sy saf& pa e sip3—
(& 26A5 ZMD 3 MD3 244V < 4A p32f0 ' __
(A 29A6 Homp 2 M0233VD3A—‘L p2-Hc S Rp2——
(A 2087 ,-3-MD 1 MD] 32y = 2A D138~ INH
( (A 2378 -2MD 0 mDORf1Y, JA po2da si
‘ 1
2 VCCP8, v
RA) Al G4
. 8 374 . 16AP-]175x2 12] L 5244 RAolz? A0 -
veel8io 1 2aq ho 14jA0. D4 MDI5 sicfgy 8 754A10 4 D7 2.y
@ 22R9 A9:3p 20f2a1 | a1 13441 D3NS MD14 puldd7y  7a 643no X pe fig
(A 2A10 a0ildp 3Pz a2 124a2 D2]3 MDI3 D13l6dey  6A 5250a8 ~ D5 PZ ¢
(4 2081} al4lap _a0f5a3 a3 LLJA3 v D1 R2 MD2 [, moizL8] sy o 5a s 3a7 , 0s 16
@192 =1 A121415p T 50 15h4 A4 84A8 T D4 PZmpy) mp11-3]ay ©aa 12 013 2A6 v D3 igo
(A18)A13 -|A13L4gD — 6Q %5 AS AS Jec-9 QD3PS Mmpio MD102f 3y 2 3a B CH2 o AS 5 D2 15C
@1MANM 3470 go oh a6 £186 onoel S2F3mps Mog-_;: 2 2A 3 o A3 g(l) B
vee QF2A7 R ‘ D D 1y, [
8 A A7 : MD 8 8 1Y ) J M X
17 u sgeniJa]_spefila REE o e
1R 2627 vcc
[ S2i8 S) O.Q0 56K
14 7
7 CK
sidlc o s
CLR
LS 245
(49)DO po-2f1a 18P8pno
(208) D) 1-3j2a  28P7p,
(a07) D2 p2-343an 386p2
(a06) D3 p3-2J4n 483
(405)D4 pa-8]sa v 5gHdpa
(a0%) DS D5-Z§ea D 681305
(A03 D6 06-8];a  78PB206
(202) D7 byl agfiipy
(con p8
(c02) D9 197 1
(c03) D10
(cos) D11 |'5
(€05 D12 =
(06)D13
(con) D13 e 1
(c08)D15 LS04 vaoll VA - g
RE;E U —2RESET Mal 251 v 14 5D 5Q 1523
. ) 60~ 6Qf-£A5
17 0 go l_gAe
BDEE cu? A7 ‘
‘ 1T
veC | (8 Us __CO
LS04 s & Ls0
10 Lsos 3 otHa {us32] eLsaz aA B4 nefuse 4(;;};3_‘
9u138 620@20 -] _2‘ 4B l3N<‘2r3
303 39 y) NCI iy 3 %
1440543 310 U[S,10 S174
5o ol Bl e ' 0 1a
6D & 23ovo g 2420 2ofd
al2 D) — 15130:83Q
9 1y 1ARL 10420 ol 4
12 R wmi <7z p34cn " sof2 Is
B0 sl 9 2oL hsks 140
D3 144D ® 4Q 15 1 5 e )
= 7 n =320 2D .
@ D2 £130 5 30} IA Propk] 3 1 s
105(28“) 1 15138 014207 20> 101 <o il LS86
uedtle184a S R g7 Mo [ENITTY
lwla 500 S 9 17 ]-<§3 7lﬁ e m T \oea 5160 epfia A2| s
(813) G2B . 153N14 i : 587 usg [ 12 9??1 59 Aéx
A3 1 4 oA LS367 N 1500 8 L )] 1
T B2 14] 5 SO% [~ * v
o S04 4 3 DS =f6D 6Q 2 g 4PIN
2 —— 720]7 pa 13850 saZgk ) us? B | 1o
Al B ¥l p3 140 o 4007 L5367¢ PIN 8 M
1 b )
a0 R o D2-8130 T 30}LR’ 10 S ues
j 014020 2 5 g | | 03 2fay_4A 8 - S0z 86 o) Pin | -
po-3io _jof2 & 02 L{3v=3A 13413 s8s 3ol tsoz_32] |+
Tk ol D1 242vo2a 4 10 & T 60 2
s« P2 3 (Uss[ 11
9] 1 Tuisine D031y 1A 2] <08
1y
LS125 »
5 6 . I LS00
[ R 2
b—2 L532 Y 7’>"‘° L30t ] U3 TR 20, o045 1 -
Pz 11 ; Ls0d3 2 ) (A31) LS8
SLoT(CQ9) L1532 Bfca 5 4 _3¢Ncs~: | 8, uss(a
MRO(B12) - : € 2|[°Fs.. W2 2 o By L L
MWR(B11) D qaR DS veclm . —ouesfi2
10-ROY(AI0) § - 3 272 1 Lsw Crls  |Z-29vcC 0 %
© ' 9 Uss
0SC(R30) : Ls1z5 vce Somzy us< 10 =




R

IX-2-7. RAM Board o \

15257 ' ' UPD4164C-15x9 L5245
A16(AI5) 1: 48 4y 192 w*g’z y ]93 A7 U2 us3 U4 us | Us u7 us u9 u10 15%89 8A :—Dm
A8 (A23) ——— 19 A 3y AN A6, 8 D141<y7 /) - E—]
AlI5MA16) — 1013 oy |7 wAR3 "1 10 Jas ) VCC —vee D13L3eg A |2 DB!
A7 (A24) —%SA 1Y 4 A‘A'A'R4 1) A, GND 6 mz.&ss 5A 6 DRI
A14(A17) 28 RS ~ 12 1a3 : » on'agQ aa s ppi
A6 (A25) S iaa o mnBE : 6 1n2 008380 384 g
A13A18) 3118 5 am-RZ Al polZl2e  2aPP___ pgoro
R e RS A0 - . ps'8lip 1A |2 ppewon
e 30ax8 44RAS G__DIR
lSi 1 ]—ECC—S 19 I i
30 WE!
LS257 . Div00 } p1oo | orpo | oo | plpo 1 oojoo oypo | orpo Jor po
131, 12 46 2,341 24| 2,14 | 2,4 | 2,4 1 2,14 | 2,08 | g4 | 2LDM 5245 .
A12(A19) wal ay 9 2 4 . 4‘@8 D9 pio Y pon D12 D13 D14 DIS 1 \po L2 5
A4 (A27) o 4A  3Y - 3 JLso2 PD4164C-15¢9 L m D788 1A DB7(A02)
A11(A20) ] 3B 2y Z . /U 612128 2A __DBE(A03)
A3(A28) s rs LY 9 4a7 U 12| u13 uts | u1s ute | u17 u18 u19 siélag 3a 8 oBSAOD)
A10(AZD) .28 _ 13 4a6 Dal5fsep 4A |S B4A0S)
A2 (A29) i 2A = : _ 10 fas y 3l815g05A |6 DB 3A06)
A9 22) 348 5 - vee 9 1. /] D21316B 5 6A 82(07)
AL 30) 2418 3juas ISR e 24031 o p112f78 " 74 |8 _DBIAGE)
411570 B4 6 a2 (4 Uss DO polliss 8A |2 —_DBOROY
15I 1 5 30a . 2 N vee 8 10] [s G_DRR
(83) cc u4s 45 Ao GND 16 08 e
vCC 11 RAS
(BZQ)T 10 g R4 15 J=== 8
Ls10 W 5 CAS i
. 9 30a VCC ey 3oWE b
(B1)—p— USso vee 1K ps/p0 | oivpo | o100 | pi/po | oivoo | oioo | oispo | pioo Jor po
(810) —4 56 u44 U49 2,14 2,18 ] 2,81 4 1 2,14 1 14 1 2,18 1 2.14 | 2] 18 L
(B31) — ¢ 0as 4 L5125 3l R23 | 1 10 RIS vee Do DI D2 D3 = D4 D5 D6 D7 | 'm 0o
1) —9¢ 5 our 181330 >LS°04 30n UPD4164C-15¢9
iD2) —¢ 12 Qs ;
03) — LSO;‘[U\SOS o G ok 9& Ri6 5% 27 21 | u22 u23| U2 u2s| w2e| w27 | uzs | u29
(04) — l/floLS(M - ﬁie‘) [ {s04 30a ) 10 [1e
IN 11 lha
1 12 ],
DACKO(BIQY 1 M8 3 VCCe 3
nzdsed)t a8n .
sajaje]ay 1Kx4 i 2 N '
uao A0 vee 8
5 4 L% GND 12
_ 2 150 CAS ¢
MRD(B12) 2_uas 1 v s
MWR(B11) AN T oo | ojoo | orpo | opoo | prpo | oo | prpo | piepo Jop po
Vel 2.4 Ja T 204 ] dal 2081 2041 2008 T 254 ] 2| s
08 D9 D10 D1l D12 D13 D14 D15 o1 oo ‘
U4 2 4 g !
347N 1 |Lsos \2 224 1 UPD4164C-15%9
!B" [ s A7 U 30 u 31 U 32 u3s3 U334 U35 u3bé u 37 u3s
12 W3 6 _@?3% 131441 oS
[ . 1 12(LS08 13 A S
11 JLS02 J 1 12)Ls02 \ I POA
o a3 5 W2 5 (a1 2 '
— 4 (LS08 4 A 2 ]
BHE (CI0) s o 4 6)-S02 I Usa
u 5 o vCC 8
uaz 9 4l 6
A Lso8 )8 8 o0 [ 4 ras : GND 12 Lso8
AOA31) 84502 )3 9L 15 Jeas 3 .
3 JWE 1 DO
o1400 ]| ovoo | orsoo | oroo ] pivoo | oivoo | pisoo ]| prspo Jor  po
28l 208 Dll 2agl 218 013 2,14?4 2,14 Dl5 2,14 Ss 2,14 37 2 leE
' — OL_\00 ~ LS125
— 2 L Siov
LS138 S1  vee _ | 9 (C09)
61 Vbl e 1057 - A us
sdezs velo 11 2
G2B Y6 p=—NC 0 I3 usa - -
== 1l 15125
E‘;G 7 7sh 1215 Gl 1 i var ,
va pbll 80000~ 1 | 12 4 8 0= ua7 10 9 l(O-CHK
A19(A12) 3lc V32 60000 b R22 . 3 vz, Lsoz AOL)
A18(A13) 215 o 77 pl3 40000~ 716 o L o vec Lso2 502 var
A17A14) N g yib%nc La_.o |5 1K 2 1 m .
Yoplinc L 95 Eg 1502 P
VCC ¢ a9 1 U8
*7 10L16(Ta) Lo 25vi0) 1 2
- T “1504
C1 Cl3 C2~Cl2 C~C48 law
C33 C49 Cl4~C32 Uas LS04

178




PART X
APPENDIX

CONTENTS
X-1.  Connector Pin ASSIGNMENE .......ccoiiiiiiiiiiiiiiieece e 182
X-1-1. RS-232C INEITACE ...enneenieeeeie ettt e e aans 183
X-1-2. Monochrome Monitor INtErface .........cocoveveiieiiiieieeeee e 183
X-1-3. Color Monitor INtErface .........oouuvieiiiiiiiie e 183
X-1-4. Video Composite INterface ..........cccocoeviiiiiieiiiiii e 183
X-1-5. PriNter INtErfacCe .....covniniiiieiiie e e e e, 184
X-1-6. Option SIot INterface .............coooeiiiiiiiiiiiiiiii e 186
X-1-7. PHNTEICADIE ...t e et stse e se et e et enene 187
D, G~ 01 s F- 1 - To3 (=1 g 070 Jo [- X - o] [= R UPPRPPRPN 189
180






X-1. Connector Pin Assignment
X-1-1. RS-232C Interface

Pin No. Description Input/Output

1 Not Used

2 Transmit Data Output
3 Receive Data Input
4 Request To Send QOutput
5 Clear To Send Input
6 Data Set Ready Input
7 Signal Ground

8 Carrier Detect Input
9 Not Used

10 Not Used

11 Not Used

12 Not Used

13 Not Used

14 Not Used

15 Not Used

16 Not Used

17 Not Used

18 Not Used

19 Not Used

20 Data Terminal Ready Output

21 Not Used

22 Ring Indicate Input

23 Not Used

24 Not Used

25 Not Used

1 13 MmRLE  PinS
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X-1-2. Monochrome Monitor Interface

Pin No. Description Input/Output
1 Ground
2 Ground
3 Not Used
4 Not Used
5 Not Used
6 Intensity Output
7 Video Output
8 Horizontal Output
9 Vartical Output
X-1-3. Color Monitor Interface
Pin No. Description Input/Output
1 Ground
2 Ground
3 Red Output
4 Green Output
5 Blue Output
6 Intensity Output
7 Reserved Output
8 Horizontal Output
9 Vartical Output
X-1-4. Video Composit Interface
Pin No. Description Input/Output
1 Composit Signal Output 1

2

Ground
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X-1-5. Printer Interface

Pin No. Description Input/Output
\ 1 Strobe Output
2 Data Bit O Output
| 3 Data Bit 1 Qutput
4 Data Bit 2 Qutput
[ 5 Data Bit 3 Output
6 Data Bit 4 Output
7 Data Bit 5 Output
8 Data Bit 6 Output
9 Data Bit 7 Output
10 Acknowledge Input
11 Busy Input
12 Paper End Input
13 Select Input
14 Auto Feed Output
l 15 Error Input
16 initialize Printer Output
( 17 Select Input Output
18 Ground
\ 19 Ground
20 Ground
\ 21 Ground
22 Ground
23 Ground
24 Ground
25 Ground

0000000000000

13

600000000000

184



X-1-6. Option Slot Interface

Pin No. Description Input/Output Pin No. Description Input/Output
A01 IOCHK Input BO1 Ground
A02 D7 Input/Output B02 RESET Output
A03 D6 Input/Output BO3 +5V
A04 D5 Input/Qutput B04 IRQ2 Input
A0O5 D4 Input/Output BO5 Not Used
A06 D3 Input/Output BO6 Not Used
A07 D2 Input/Output BO7 -—-12V
A08 Dt Input/Output B08 HRQIO Input
A09 DO Input/Output BO9 +12V
A10 IORDY Input B10 Ground
A11  AEN Output B11 MWR Output
A12 A19 Output B12 MRD Output
A13 A18 Output B13 IOW Output
Al4  A17 Output B14 IOR Output
A15 A16 Output B15 DACK3 Output
A16 A15 Output B16 DREQS Input
A17  A14 Output B17 DACK1 Output
A18 A13 Output B18 DREQ1 Input
A19 A12 Output B19 DACKO Output
A20 A1 Output B20 CLK Output
A21  A10 Output B21 IRQ7 Input
A22 A9 Output B22 Not Used
A23 A8 Output B23 IQR5 Input
A24 A7 Output B24 IRQ4 Input
A25 A6 Output B25 IQR3 Input
A26 A5 Output B26 Not Used
A27 A4 Output B27 Not Used
A28 A3 Output B28 ALE Output
A29 A2 Output B29 +5V
A30 A1 Output B30 OSC Output
A31 A0 Output B31 Ground
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Co1 D8 Input/Output D01 Ground
Co2 D9 Input/Output D02 Ground
Co3 D10 Input/Output D03 Ground
Co4 D11 Input/Output D04 Ground
Co5 D12 Input/Output D05 Not Used
coé D13 Input/Output D06 Not Used
Co7 D14 Input/Output D07 Not Used
Cco8 D15 Input/Output D08 Not Used
C09 SLOT Input D09 Not Used
C10 BHE Output D10 Not Used
:

010
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X-2. Character Code Table

Decimal Hexadecimal Character Decimal Hexadecimal Character Decimal Hexadecimal Character

0 00 ] 48 30 0 96 60

1 01 (@) 49 31 1 97 61 a
2 02 ® 50 32 2 98 62 b
3 03 [ 51 33 3 99 63 c
4 04 ¢ 52 34 4 100 64 d
5 05 » 53 35 5 101 65 e
6 06 & 54 36 6 102 66 f
7 07 55 37 7 103 67 g
8 08 a 56 38 8 104 68 h
9 09 57 39 9 105 69 i
10 0A 58 3A : 106 6A J
11 0B 59 3B ; 107 6B k
12 oC 60 3C < 108 6C 1
13 0D 61 3D = 109 6D m
14 OE by 62 3E > 110 6E n
15 OF < 63 3F ? 111 6F 0
16 10 > 64 40 @ 112 70 P
17 11 - 65 41 A 113 71 q
18 12 ! 66 42 B 114 72 r
19 13 1 67 43 C 115 73 s
20 14 qT 68 44 D 116 74 t
21 15 § 69 45 E 117 75 u
22 16 -— 70 46 F 118 76 v
23 17 1 71 47 G 119 77 w
24 18 1 72 48 H 120 78 X
25 19 I 73 49 I 121 79 y
26 1A — 74 4A J 122 7A z
27 1B - 75 4B K 123 7B {
28 1C 76 4C L 124 7C :
29 1D 77 4D M 125 7D }
30 1E 78 4E N 126 7E Vo
31 1F 79 4F o) 127 7F A
32 20 2, 80 50 P 128 80 ¢
33 21 ! 81 51 Q 129 81 i
34 22 ’ 82 52 R 130 82 é
35 23 # 83 53 S 131 83 a
36 24 $ 84 54 T 132 84 i
37 25 % 85 55 §] 133 85 a
38 26 & 86 56 Y 134 86 a
39 27 ' 87 57 W 135 87 ¢
40 28 ( 88 58 X 136 88 é
41 29 ) 89 59 Y 137 89 g
42 2A * 90 5A Z 138 8A e
43 2B + 91 58 [ 139 8B i
44 2C , 92 5C AN 140 8C 1
45 2D — 93 5D ] 141 8D i
46 2E . 94 5E A 142 8E A
47 oF / 95 5F _ 143 8F A
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Decimal Hexadecimal Character Decimal Hexadecimal Character Decimal Hexadecimal Character

144 90 E 193 C1 aa) 242 F2 >
145 91 ® 194 Cc2 == 243 F3 <
146 92 & 195 C3 (H 244 F4 [

147 93 o 196 C4 == 245 F5 J

148 94 ) 197 C5 A 246 F6 -
149 95 0 198 C6 (B 247 F7 =
150 96 a 199 Cc7 [ 248 F8 0o
151 g7 ) 200 c8 g 249 F9 °
152 98 y 201 C9 250 FA o
153 99 /%) 202 CA = 251 FB I
154 9A U 203 CB = 252 FC n
155 9B ¢ 204 CcC It 253 FD 2

156 9C £ 205 CD =] 254 FE |
157 aD ¥ 206 CE ot 255 FF Ban:
158 9E Pt 207 CF o=

159 oF £ 208 DO )

160 A0 a 209 D1 H

161 A1 i 210 D2 =

162 A2 ) 211 D3 9

163 A3 a 212 D4 L=

164 A4 i 213 D5 IE)

165 A5 N 214 D6 d

166 AB a 215 D7 22

167 A7 0 216 D8 ==)

168 - A8 é 217 D9 =8

169 A9 — 218 DA d

170 AA 7 219 DB [ ]

171 AB Z 220 DC ™=

172 AC Va 221 DD [ I

173 AD i 222 DE i ]

174 AE <« 223 DF =

175 AF » 224 EO a

176 BO 225 E1 B

177 B1 226 E2 r

178 B2 i 227 E3 n

179 B3 0 228 E4 s

180 B4 =0 229 E5 P

181 B5 Sl 230 E6 P

182 B6 - il 231 E7 T

183 B7 = 232 E8 3

184 B8 ] 233 E9 0

185 B9 234 EA Q

186 BA M 235 EB P

187 BB 236 EC o

188 BC 237 ED )

189 BD 2] 238 EE €

190 BE Ei 239 EF N

191 BF =1 240 FO =

192 Co 2] 241 F1 +

189



Canon

PRINTED N JAPAN (IMPRIME AU JAPON) CANON INC.



	Front cover

	Table of Contents

	Part I - Introduction

	Part II - Specifications

	Part III - Disassembly Procedure

	Part IV - Installation

	Part V - Adjustment

	Part VI - Theory of Operations

	Part VII - Diagnostic Programs

	Part VIII - Troubleshooting

	Part IX - Diagrams and Parts List

	Part X - Appendix

	Rear cover




