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CHAPTER 1
OPERATION

1-1. OPERATION OF HB-10P/10B
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E=3 Use this computer only with peripherals and software having the
= mark. ’

WARNING

To prevent fire or shock hazard, do not expose the unit to rain or
moisture.

To avold electrical shock, do not cpen the cabinet. Refer servicing to
qualified personnel only,

.NOTICE FOR THE CUSTOMERS IN THE UNITED KINGDOM

IMPORTANT

The wires in this mains lead are coloured in accordance with the
following code:

Blue: Neutral

Brown: Live .
As the colours of the wires in the mains lead of this apparatus may not
correspond with the coloured markings identifying the terminals in
your plug proceed as follows:
The wire which is coloured blue must be connectad to the terminal
which is marked with the lettar N or coloured black.
The wira which is coloured brown must be connected to the terminal
which is marked with the letter L or coloured red.



FEATURES

Bullt-in MSX-BASIC Program

The buiitin MSX-BASIC program has varicus commands, statements
and functions which allow for easy program development. With the
MSX-BASIC sprite function, you can make and move the different
patterns on each of the 32 sprite planes.

The sound generator makes it possible to generate music or a wide
range of sound effects by using PLAY and SOUND statement of the
MSX-BASIC.

Two supplied MSX-BASIC manuals tell you not only how to.use MBX-
BASIC but also discuss the pleasures of programming.

Possiblilty of connecting two types of TVs
The HB-10P/HB10B has an RF connector and a 6-pin DIN-type VIDEOf
AULHO connecter for videolaudio output.

Various peripherals for the HE-10P/HB-10B .
Various peripherals can be connected: the MSX-BASIC program and

" data can be saved on an audio cassette tape or a micro floppydisk. A
color plotter printer can be used to print out data or graphics. You ¢an
use up to two oystick controllers to play a computer game.

Peripheral devices for HB-10P/HB-108
Device narmne
HEBD-50

Maijar featyras

Colar Plotter Printer Light weight and comgact

Can use any paper up to 114 mm ia width

& High-density information storage
Micro Floppydisk Orive & Easy-lo-operate
& Faslrecall of data
J5-65 @ Desigred for [eh- ar right handed players
Joystick ® Shoot bultens on bath eft and right
J575 * No corgs (o get tangled
Wiraless Joystick & Can be operated from up to 7 meters away
EDC-500 : ® Easy to operate with any computer
Bitearder # High-speed data transier
PRAN-CA41 ® Fourcolor printer: black, blue, green and red
.
.

# Your dealer may not handle some of the above listed opiional
accessories. Please ask the dealer for detailed information abaut
the optional accessorias available in your country.

PRECAUTIONS

On safety

# Operate on 220 ar 240V AC by using the supplied AC powser adaptor
according to your local power supply. Do not use any other AC
power adaptor. N

® The unit is not disconnected from the AG power source {mains) as
long as it is connected to the wall outlet, even if the unit itseif has
been turned off.

#® Should any sclid cbject or liquid falf into the ¢abinet, turn the power
oft and have the unit checked by qualified personnel before
oparating it any further.

# Do not place or drop heavy chjects on the power cord. Use of a
damaged cord Is dangerous. To disconnect the cord, pull it out by
the plug—never pull the cord itself..

©On installation

® The computer consists of high-precision electronic parts. Do not
drop it or bump it against other objects. Do not place it in a place
subject to vibration or on an unstable base.

# Do not install the unit near heat sources such as a radiatar or an air
duct, or in a place subject to direct sunlight, excessive dust, and/or
moisture.

® Do not place slectronic equipment near the computer. It may mal-
function if affected by an electromagnetic fiefd.

® Provide adequate air circulation to pravent internal heat build-up.
Do not place the unit an surfaces (rugs, blankets) or near materials
{curiains, draperies) that may block the ventilation slats.

® Use only the specified peripheral equipment; otherwise, trouble
may rasult. Betore connecting peripheral equipment, be sure 0
turt the power off or the internal IC chip may be damaged.

On cleaning

# Clean the cabinet and keyboard with a soft, dry ¢loth, or a soft cloth
lightly moistened with a mild detergent sofutlon. Do not use any.
type of solvent, such as alcohol or benzine, which might damage
the finish.

If trouble occurs, unplug the unit, and contact your designated Sony
dealer.



LOCATION AND FUNCTION OF PARTS
AND CONTROLS

Qperation i
Lights up whiie the operation switch is on.

Cartridge slot 2

Cartridge shot 1
Accepts an MSX-interiace
cartridge or an MSX-program
cartridge: here.

Keyboard &
Used to enter programs and data into the computer.

Cursor move keys @
Used to mova the cursor 1o the right or left, up or down.

CONTROLLER connectors (9-pin} {9

Used to connect joystick controllers and /O controllers.

— PRINTER connector (14-pin) B
Used to cennect a printer.

TAPE connector (8-pin DIN} B
Connect to a tape recorder
to save a program or data.

Ground terminal

VIDEQ/AUDIO output connector (6-pin DINVD &
Used to connect a TV set equipped
wilh a 6-pin DIN type video/audio cannectar.

Channal adjustment knob (HEE
Select the channel on which
the computer's signal will be sent to a TV set.

RF outpui

Used to connect to an ordinary TV set.

ADAPTOR IN @@

Accepts the AC power adaptor.

Operation swltch




There are several accessories supplied with HB-10P/HB-10B.

N AC power adaptor AC-HB1P/AC-HB1B
Usad to connect the computer to & wall oullet (mains outlet).

m RF cable
Used lo connect the computer to an erdinary TV set.

W Antenna selector

Switch 1o ANTENNA to watch TV and 10 GOMPUTER 10 use the computer.

4

CONNECTION OF PERIPHERALS

Before making connections, make sure to turn off the computer and
2ll the devices to be connected.

CONNECTING A TELEVISION SET

To view pictures generated by the computer, connect the computer to
a TV set. There are some kinds of TY sets and they are connected dif-
ferentiy.

Make sure which type your TV set is.

& A TV set with an RF AUX connector
Has an RF AUX connector and an RF AUX button in front. Connect
the RF AUX connector to the computer.

W A TV set with composite vidao-signal Input connector
Has an audio-input jack and a videg-input jack. Connect the VIDEGY
AUDIO connector of the computer to these jacks with an optional
cable.

MW A TV set with a 6-pin DIN type composite video signal input
<onneciar
Has & B-pin DIN type connector for composite videa signal input.
Connect the VIDEQ/AUDIO connector of the computer to this con-
nector with an optional cable.

W An ordinary TV set
Does not have any of the above cannectors. Connact the computer
to the antenna terminai on the rear of the TV set.



START
Do you wa
generated

nt to view pictures
by your computer?

yes

no

C

‘Which type TV set
will you connect?

]
) (=)

{

an ordinary TV

Will you connect
a video tane recorder, too?

V" S

See page 1-8 '

‘ See page 1-5 '

f(?(@.

~
( a TV with an RF AUX connector :
@
Sy
S See page 1-5
p Y

a TV with a 6-pin DIN type

cannector
See page 1-7 J

@,

—
—
->

L

\

a TV with a composite video

m e, signal input connectar
« Sea page-1-7)

Connecting an ordinary TV set with no video taps recarder
If the TV is connected to an antenna, first disconnect the antenna
cable.

to ADAPTOR IM

Computer to a wall
. : outlet
s
AC power adaptor

Y {supplied)
to RF

Chocse the channel

for the AF output
with the channel
adjustment knob.

O Side’To
g | A 1o
iz GOMPUTER Sotintiren

1o UHF input

RF cable {supplied)

e REE - |
——g[[ 75 == 7]
w ={ =
Antenna Jj
1o ANTENN A T
(supplied) —

TV set

Tha RF cutput of the computer is set to UHF channal 36 at the factory.
It this channel is occupied, or it the picture of this channei is
digtorted, reset the RF output to another channel with a smail
screwdriver. Turn the knob cleckwise for channel 35 and counterclock-
wise for channel 37.

After the connections have been made, see page 18,



Connecting an ordinary TV set with a video tape recorder

SDAPTOR N 4 .
Com 0 awa
puter outlet

Ndzs
AC power adaptar
{supplied)

Choose the channel
(oY for the RF output
Ni!h the channel

djustrnent knob.

AF cable {supplied)

The RF output of the computer is set to UHF channel 36 at the factory.
If this channel is occupied, or if the picture of this channel is
distorted, resst the RF output 10 another channel with a smat| screwd-
river. Turn the’ knob clockwise for channel 35 and counterciockwise
far channel 37.

After the connections have heen made, see page 1-8.

1-6

Connecting a TV set with an RF AUX connector

AC power
adaptor

to all
{supplied) ot

outlet

Computer

Choose the channel
for the RF output

with the shannel
adjustment knob.

Press the RF AU
bution.

The RF output of the computer is set to UHF channel 36 at the factory.
if this channel is occupied, or if the picture of this channel is
distorted, reset the RF output to another channel with a smail screw-
driver. Turn the knob clockwise for channel 35 and counterclockwise
for channei 37.

After the connections have been made, see page 1-8.



Connecting a TV set with a 6pin DIN iype composite video signaf
input connector

1o a wail
outlet

—

J AC ower adaptor
Isupplied)

Compuler

After the connections have been made, see page 1-8.

Connecting a TV set with a composite video signal input connector

toa wall
outiet

Computer ADAPTOR IN

AC power adaptor
(supplied)

TV =et -

Ii the TV set has a BNC-type composite videe signal input, an RK-140
connecting cable (optfonal) can be used instead of the YMG-262M.

After the connections have been made, see page 1-3.



CONNECTING A JOYSTICK CONTROLLER

Computer

to CONTROLLER

Joystick controller JS-55 atc.

CONNECTING A TAPE RECORDER FOR USE AS AN
EXTERNAL MEMORY

You can save programs and data by using & data corder or a cassate
tape recorder,

Red: to ricrophone jack

Computer

Black: to remote
control jack

Bitcorger
etc,

S Whita:
HBK-50 o earphone jack
Cassetle interface
cable {optionaly

Align these two
portions,

It the recarder does not
have a remote control
jack, leave the black plug
uncennected.



CONNECTING A FLOPPYDISK DRIVE UNIT

Use a floppydisk drive displaying an MSX mark such as the Sony
HBD-50 micro floppydisk drive.

g . N
2 -%*?&&“ Micro floppydisk
S
A

You can also use
this slet.

drive unit HBD-50 etc.

19

CONNECTING A PRINTER
Use a printer displaying an MSX mark such as the Sony PRN-C41
plotter printer.

PRN-C41

Computer Plotter printer

Cable supplied with the PRN-C41
If you have a different printer, use a cable
approgpriate for the cemputer and the printer.



PREPARATIONS

Connect the computer to a wall outlet using the AG power adaptor
{supplied).

Computar

to 2 wall
outlet

Before turning on the operation switch, check the following.

# Have all the ngeessary cannections been made? You can find how
to connect peripherals on pages 9 to 19.

® Have all devicas been connected to the wall outlet?

@ |f the TV is connected to the RF connector of a computer, select
UHF channel 35, 38 or 37 for the computer output. The channel
must be the same as the channel the computer's channel adjust-
ment knob has been set to. If the TV has a RF AUX bution, depress
the RF AUX butten.

Set the switch of the antenna selactor to the COMPUTER position
when using the computer. To watch TV, set the switch to the
ANTENNA position.

HOW TO START

There are two kinds of programs and the way to start them are dif-
ferent.
MSX-BASIC interpreter: You can make your own BASIC programs
and programs (n cassette tape form can be loaded.
Commercially avzilable programs in MSX-cartridge farm: Games
and other useful programs are available,

Make sura which program you wil! start.
HOW TOQ ACTIVATE THE MSX-BASIC
1 Remove any program cartridgas from the cariridge slots.

2 Turn on the TY set's and the computer's switch. The following
display appears,

aane agir 1wed b fier omee s

then it changes to the MSX-BASIC mode and the MSX-BASIC be-
comes ready. )



HOW TO START A GAME OR QOTHER PROGRAMS IN Al
MSX-CARTRIDGE ’

1 Insert the cartridge intc cartridge slot 1 or 2,

2 Turn on the TV and the computer.

3 The program in the cartridge will start.
For further information about the program, refer to the instruction
manual that came with the cartridge.

MNotes: When you turn off the computer's power, wait at least four
seconds before turning it on again.

Do not insert or remove a cartridge while the computer's power !

is on. |

KEYBOARD
KEY ARRANGEMENT

Alphanumeric characters are arranged as on a standard typewriter
keyboard, as shown below.

Function keys - Edit keys

Characlelr input keys J

Control keys

The keyboard has character input, control, edit and function keys.
When a character input key is pressed, the corresponding character is
entered into the computer. When a control key is pressed, the corre-
sponding operation is performed.

A graphic pattern sheet ;s supplisd on page 33. Use this sheet {0 see
at a glance what keys to press to enter a desired symbel or a graphic
pattern.



CHARACTER INPUT

To enter characters

When a character input kev is pressed, the small letter or symbol
printed on the lowsr part on the key top is entered.

} Character or symbol I

Pressed key 1o be entered

T 1

.
&4, 5

When a character input key is pressed with the[ ] key, the capital
letter or symbol printed on the upper part of the key 1op is entered.

Character or symbo

Pressed key to be entered

7] + & s
‘fgi:i +

To enter only capital letters

Depress the I key. When this key is pressed, it will lock: when
pressed again, it will unlock. While this key logks, the indicator on the
key lights up, and the 26 alphabet letters are entered in caps (just as
when the [ key is pressed in the normal mode), but numbers and
symbols are enterad in the normal mode.

‘ ey
‘ Lockad key ; Character or symbol

| Pressed key to be entered
R i ®
‘ i 2n v

1-12

To put an accent mark on a character

Key [ is ysed to pat an accent mark on a character.

To put the accent mark printad on the lower-left of the key (") on a
character, first, press key T2(in this step, no symbol is displayed on
the screen). Then, press the character input key needing an accent
mark. The character with an accent mark is displayed.

In the same way, to put the accent mark on the upper-eft of the key [
("} press the key while pressing the{ key. To put the accent mark on
the lower-right of the key [1{" ), press the key together with the [CODE]
key. To put the accent mark on the upper-right of the key (=] { "}, press
the key while pressing the[ i |key and the [CODE]key.

This key + L_L_‘J\‘_.{Thiﬁ key + [CODE| + [ |

Aa
This kay only ) ~ This key + iCODE]

To enter a graphic character or symbol
The procedure to enter a character or symbol printed on the supplied
graphic pattern sheet is as foilows:

To enter graphic patterns

To enter the graphic pattern printed on the lower-right part of the key
préss the corresponding keyboard character input key while preasing
the |[GRAPH] key.

Graphic pattern

Pressed kay to be entered

;:AFE + FY
I GRAPH] + N




Tao entar the graphic pattern printed on the upper-right part of the key
press the corresponding keyboard character input key while pressing
“ihe [GRAPH] key and the|'{ |key.

Graphic pattern m_;
to be entered

a3

Pressed key

{GRAPH + [T +

[GRaPH + [T] +

=

To enter special characters

To enter the character or symbol printed on the lower-left part of the
key on the graphic pattern sheet, press the corresponding keyboard
character input key while pressing the [CODE: key.

‘ Character or symbol -
Pressed key | to be entered

[CODE| + = [
[CODE| + 3 I

To enter the character or symbot printed on the upper-left part of the
key on the graphic pattern sheet, press the correspending keyboard
character input key while pressing the [CODE| key and the’ ¢ |key.

! Character or symboi

Pressed kay to be entered

[CODE| + [§] + & | z
GODE] + [§] + W N

Nate
Whan using the [EGOE key, release the T key.

EDIT KEY FUNCTIONS

Keys HOME , INS|, [DEL: land cursor move keys ( 27 ) are mainly used
for editing a line or screen. Each function is determined by the soft-
ware used, so read the relevant Software Guide for details.

Under MSX-BASIC, the edit keys function as follows:

HOWE key

When this key ig pressed, ihe curgor moves to the upper-left corner of
the display screen. The characters displayed on the screen remain.
When pressing this key together with the - key, the cursor moves to
the upper-left carner of the screen, while any character displayed on
the screen is erased.

[IN8) (insert) key

Once this key is pressed, the computer is set fo the insert mode. In
this mode, the cursor hecomes smaller and the character at the cursor
position and the foilowings are moved one space to the right when a
key i3 pressed, and you can insert &s many characters as you want.
When pressing this key again or moving the cursor with cursor move
keys, the insert mode will be released.

[DEL; (delete) key
The character at the cursor position is deleted. All characters after the
deleted character are moved one space to the left.

=-|(back space) key

When this key ts pressed, the cursor moves one space to the feft and
the character in that position is deleted.

5% (cursor move} keys

These keys are used t0 mave the cursor one space in the direction of
the triangle: to the right, to the lefi, up or down. Any character which
the cursor moves over doas not change.



CONTROL KEY FUNCTIONS
[T ]key

When this key is pressed together with a character input key, the cor-
respending symbol in the shift position (upper-left symbol on the key)
of corresponding capital letter Is entered.

@ key

When this key is pressed, it will lock so that all Ietiers are entered in
capitals. Numbers and symbols will be entered normally even if this
key tocks. When the key is pressed again, it will unlock. While this key
is locked, the indicator on the key lights up.

key

When this key is pressed together with a character input key, the
lowerleft character or symbol printad on the graphic pattern sheet
{supplied at the enc of this manual) is entered.

When this key is pressed together with a character input key and the
{# Ikey, the upper-left character or symbol on the graphic pattern sheet
is entered.

[GRAPH] key

When this key Is pressec together with a character input key, the
lower-right graphic pattern printed on the key is entered.

When this key is pressed together with a character input key and the
[§ key, the upper-right graphic pattern printed on the key is entered.

[cTRL (control) key

When this key is pressed together with certain keys, 2 special opera-
tion is pertormed, The key function is determined by the software
used.

[TAB] key

This key is used to mova the cursor to the next tab pesition. In MSX-
BASIC, tabs are set af every eight characters. Any characters which
the cursor goes over are deleted when the cursor moves to the next
tab position. . -

] key
Press this key to indicate the end of a line of data or commands input
from the keyboard. Press this key every time you finish entering a tine.

1-14

ESC {escape) key
The function of this key is determined by the software used. Under
MSX-BASIC, this key Is incperative.

STOF| key

Prass this key to interrupt program ekecution or listing. You can
restart the program by pressing this key again.

Pressing this key together with the [CTAL] key does the same. In this
case, however, you can restart program execution with the CONT
command, but listing cannot t.e continued.

SELECT| key
The function of this key is determined by the software used. Under
MSX-BASIC, this key is r.ot used.

FUNCTION KEYS

Keys [Fi] to [F5|{{Fa]to [Fia)) are called function keys. The functiens of
these keys are determined by the software. Therefore, read the rele-
vant software’s manual for their functions.



MEMORY MAP

HE-10PHB-10B
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User's program by BASIC is written from the address &H8000.
The capacily of the free area {RAM capacity exciuding the system
area} can be checked by the FRE function.
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SPECIFICATIONS

cPU

Processor used
Clock frequency
WAIT

Interrupt

Resetting

Memeory

Main memory
Video memory
MSX-BASIC

CRT display
GRT controller
Display screen

Character display

Graphic display

Border area
Output interface

1O interface
Keyboard

Z-80A
3579545 MHz
1 WAIT at CPU M1 cycle
Maskable interrupt
Z-BOA mode O
made 1
mode 2
Automatic at power on
{Memory contents are not maintained.)

84K bytes RAM
16K bytes RAM
32K bytes ROM

T6950
Character display, graphic display and
border area
§=8 dot matrix/character
37 characters x24 lines, 16 colors {max.
AD724)
(The initial state in MSX-BASIC is set 1o this
moede.)
18 colors
Graphic i1l
256 (horlzontal} % 192 (vertical) dots
Multi-color
54 blocks {harizontal) x48 blocks vertical)
Sprite function
Number of sprite plane: 32
18-color display
PAL video output: composite video signal
1V p-p, 75ohms, sync negative
RF signa’ TV UHF 26ch
adjustable within the range from 35¢h to
3rch.
Audic output: —5dBm

Softwars sganning

Total number of keys: 74
Control keys: 12
Function keys: 5
Edit keys: 8

Audio cassette interface
§-pin DIN jack
Baud rate: 1200/2400 bauds
Baud rate is selectable with the CSAVE
command or the SCREEN command of
MSX-BASIC.
Remnote control function provided
B-octave, 3 tones and 1 noise output
14-pin connegior
TTL level
Standard 8-bit parallel transfer
General purpose interface
g-pln connector {2}
For connectian of joystick, etc.
MSX cartridge slot (2}

Sound generator
Printer interface

General

Power requirement HB-10P 220V ac £10% 50Hz

HEB-10B 240V ac +10%, 50Hz

7W (main unit oniy)

17'W (max.)

Tetperature: 5°C to 35°C (41°F 10 95°F)
Humidity: 20 to 80%

—15°C to +60°C (5°F to 14Q0°F}

Paower consumption
Operating conditions

Storage temperature

Dimensions Approx. 384 x65.5=237 mm {wihid)
(15, 2%, < %%, inches)

main unit only, including projecting parts
and ¢ontrols

Weight Approx. 1.9kg (41b 30z) main unit anly

Accessories supplied AC power adaptor M
RF cable (1
Antenna selector {1)
Operating Instructions ’ m
introduction 10 MSX-BASIC {n

MSX-BASIC Programming Reference Manual {1)

White the information given is true at the time of printing, small
production change in the course of our company's policy of
improvernant through research and design might not necessarily be
indlcated in tha specifications. We would ask you to check with your
appointed Sony dealer i ciarification on any point is required.



1-2. MSX-BASIC REFERENCE CHART

COLOR CODE-

S
Medium red

[ Teanspareni

1 Black Light red
2 Madium green Dark yallow
3 Light green Light yellow
4 Dark blug Dark gresn
5 Light bive Magenta
& Dark red Gray

7 Shy biug White

OPERATORS

” power
- change signs

®! multiplication, division
Arlthmetic operators | integral givision

MOC  integral resique

+,—  additlon, subtraction

{Pricrity Increases from botlom o up)
Relational < >= comparison

NOT  negation

AND  logical product

. OR logical sum

Logical 0peratars  1yom  exciusive logical sum

EQV  negaticn of exclusive logital sum
iMP Implicatlon

COMMANDS FOR INTERRUPT

ON INTERVAL= intaryal GOSUB line number

interrupts is the interval « 1450 second.

N KEY GOSUB line number, Interrupt with a function key. OM KEY GG
KEY {function key number} ON Enable an interrupt with a function key. KEY {1) ON
KEY {functlon key number) OFF Disable an interrupt with a functlon key. | KEY {2) OFF
KEY {functlon key number) STOP Hold an interrupt with a function key. KEY {3) 5TQ
ON STRIG GOSUB line number, liné nurhber .. g with 2 trgger button of the ON STHIG ¢
Enable an interrupt with & joystick.
Joyslick number:
STRIG (jeystick numbery ON STRIG(H O
. .. jgystick 1
joystick 2
STRIG (joystick number) OFF Disable an interrupt with a joystick. STRIG (2) O
STRIG {joystlck number) STOP Hold an irlerrypt with a joystick. STIRG (&) &
ON STOP GOSUE line number Interrupt wilh the CTAL and STOP keys. OM STOP G
: Enable an interrupl with the CTRL and
STOP ON STOF keys.
Disable an interrupt with the CTRL and
STOP GFF STOF keys.
Hold an intarrupt with the CTRL and
TGP STOP STOF keys,
ON SPAITE GOSUS line number Intesrupt with an overlap of sprite ON SPRITE
patiarns.
Enable an interrupt with an overlap of
SPRITE ON sprite patterns.
Disable an interrupt with an overiap of
SPRITE OFF spfita paiterns,
. Hold an Interrupt with an overlap of
SPRITE §TOP Sprite patterns.
Interrupt after an Interval. Time between ON INTERY

INTERVAL ON

Enzble intervalled interrupts.

{NTERYAL OFF

Disable intervalied interrupts.

INTERVAL STOP

Hold intervalled interrupls.




U 1000, 2900, 300 |

ISUB 1008, 2080

Ll
SUB 1840

OSUB 1989

COMMANDS FOR CONNECTED DEVICE

LPRINT [expression] {separator expression)
[ssparator expression] ..

Oulput data on the printar.

LPRINT &, B, C

LPRINT USING format symbal, expressian

Gulput data on the printer In the
specitied format. (See PRINT USING.)

LPRINT USING "## 2% A B

woror ({ S H

Turn the lape recorder mator on or off,

MOTOR QFF

ERROR error code

COMMANDS FOR ERROR PROCESSING

Generate an error of the speclfied error
code Define error codes.

ERACR 3
IF A:>198 THEN ERRCR 258

‘ON ERROR GOFO line number

Trarsfor contrel o the specifred line
when an efror oCcurs.

ON ERROR GOTO 158%

Q "
NEXT ‘f]

RESLME |
jine number }

Return control 1o the main program ater
executing an error processing routine,

RESUME 19

DEFUSR [numefc)= ng edaress

COMMANDS FOR MACHINE LANGUAGE SUBROUTINES

Define the slarling address of user
subroutine.

DEFUSRO=53248

FOKE address, expression

[ wirite data into memory.

POKE &HA40R, &HFF

COMMANDS FOR /O PORT AND MEMORY

7
OUT &H98, 3

OUT port number, axpression Quiput data fo the 15O port
R Hold program executicn uniil the input
WAIT port number, expression [, expression) data form the HO port reaches a certaln WAIT &H82, 256
value
VPOKE address, expression Cutput data 10 the video RAM. VPOKE 263, 01

COMMANDS FOR EXTENDED

SRRty BE

GALL subreuting name

_subroutine name
GALL extended cormmand [argument, argument ]

or
__extended command [argument, arqumenl ...]

COMMANDS

Transfer conwa! to the machine language
subrouting, of transfer control to an
extendéd command of the AOM
carlridge.

CALL SuB

1-18

FUNCTI

NUMERICAL FUNL

ABS )
ATH ()

CDBL 30
CINT (%)

COS i)

INT (x)

LOG )
AND (1)
SGN X)
SIN (%
SOR (¥

TAN 04

STRING FUNCTIOI

LEFTS (X8, N)
MIDS (X5, M [, N}

RIGHTS (X5, N}
SPAGES (N}
STRINGS (N, J}
STRINGS (N, ¥8)
TAB [Ny

SPC{Ny
FUNCTION FOR C!
STRING TYPES
ASC (X8)

BINS ()

CHRS (X}

HEXS (X}

INSTR {[N.] X8, Y

LEN (x%
QCTS )

STRE (X}
VAL (%8}
OTHER FUNCTION
PLAY {N)



IONS

INCTIONS

ONS

:Glve an absolute valus.

:Glva arg tangant.

: Convert to the doulrle pragision type.

- Convert to the inleger type.
{32768 = X 5 32767}

: Give cosine of X radians.

1 Qonverl te the single prectsion type.

i Give the number of the fine with an arror.
 @ive the ertor code.

: Give ax.

Iva the integer part of X

: Glve the maximum intager lass than or
equal to X

: Gi

tGive 1 X0, @it X=0and -1 if X<q@
& sine of X radlans.

ive square root.

:Glve langent of X radians.

:Bive N gharacters from the left of X3

:Glve N characters baginning with the
Mih character from Ihs Iaft of X5

: Give N characlers from the right of X§.

: Glva N spaces.

: Give M characters whose character code
Is J.

*Give N times the first character of X8

+ Move the cursor 1o the Nin positton.

- Give N spaces.

CONVERSION BETWEEN NUMERICAL AND

: Giva the character cade of the first
character of X3.

< Give a binary expression of X as a slring
TYpe data, (- 32788 5 X £65535)

: Give a character whose character code
is X

1 Give a hexadacimal expresaion of X as a
string type deta. (- 22788 % =65535)

: Giva the position of Y% ahter the Nth
eharacter of X8.

- Give a number of charactars of XS,

* Glve an ootal expression of X as a string
Iype data. {32768 g X 565535)

: Convart to the string type

Cenvart 10 Ihe numeric type.

: Check Iif music is playing.
Whan N=1, 2 or 3 it gives —1 when
muslc Is playing: otherwisa it gives @,
When N =8, tha status (— 1 ¢r ) of 2ach
fMusi¢ subcommand are ORed and the
result Is glven.

FUNCTION FOR DATA INPUT

From tha screen

C8RLIN ive y-goundinate of the cursar,
POS (X) tve x-coprdinaie of the cursor.
POINT {, Y} - Give color gode at point (X, Y

Fram data file
EOF {fite numbary * Give -1 when last dats in file-is read;
atherwise give 0.

INPUTS (N, [4] file number) : Input and glve N characters from the file,

From the printer

LPOS {X} : Give: the position of the print head in tha
printer buffer.

Fram memory

FRE (@) + Give unused area in memory.

FRE '™ | Give unused part o atring area

PEEK (address) : Give the memory contents of Ihe
address.

VARFTR (variable) +Give the sfarting address of the memgry
araa slofing the variable,

VPEER {aodrass) < Glve the video AAM contants of the

address,
From the keyboard
INKEYS : Give tha character carresponding 1 the
prassed key.
INPUTS () + Input % characters from the keyboard,
From 110 porl

INP {port numbary “input data fram the VO port.
From maching language subrouting
[el

USR {16} (%) 1 Give the value Irom the user subrouting,
Lat

From |oystick, paddle or touch pad
STICK (M) Rell

he direstion of 1he joystick. {N=0
for cursar move keys)

. Up=1, Right up=2, Righl=3,
=4, Down=E, Left down=g,
7, Laft up=8)

Left=7,

STRIG {N) :Giva -1 when the joystick trigger buttan
Is pressed; otherwise, give 0. (N=0 for
the space barj

POL (N} < Input data from the paddie,

PAD {N) : : Give status of the towch pad.

When N=0 or 4 Give -1 If tha touch
pad is touched; otherwlse, give @,

When N=1 or §: Give x-coordinata of the
position touchad.

When N=2 or & Give y-coordinale of the
poshtion touched.

When N=3 or 7 Glve --1f the switch is
pressed; otherwise, give 2.
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CONSTANTS AND
VARIABLES

Character string of 8 to 255
charactas (enclosed
quotation marks)

- 32766 10 +32767
Signiticant digils: & {single
precision) or 14 {doubla
piecision}

Expanent part: -84 ta +83

String type

Inteper type

Constant| Floating-point type

Hexadecimal expression [ Takes a preflx "&H{"
Takes preflx “80" or "0
Takes a prefix "4B”

Octal expressian
Binary expression

First two characters are
effective.

Written after variable name
Y% : Integer type

ingle precision
ouble precision

Variable name

Variable

Type declarator '

"
55

ing fype

SPECIAL VARIABLES

TIME : Retain a value in the limer. Can be rewritten

SPRITES (sprite number) : Retain the sprita patlern,

[Example] SPRITES$(1)= CHRH(&H18)+ CHRI(EHIC)+ CHR$(&HTE)
+CHAS({&HFF)+ CHAS{&H 18} + CHA${ & H 18} 4
CHRA${&H 18} + CHAS(EH 18}

#Speclal commands and functions for VDP (Video
Dispiay Processor)
BASE lexpression)  : Used to read or write the bass address of
the VDP fable.
VDP {numeric vaiug) : Used to read or wrile the contents of the
VDP register.



]
i

ERROR MESSAGES —

s

e

98

8

NEXT without FOR

Syntax error
RETUAN withoul GOSUE

Oul of DATA
Hlegal function call

Qverflow

Cut of memary
Undefinad line number
Subseript out of range
Redimensioned array

Division by 2810
IHagal direct

Type mismatch

Qul aof string space

String ton 1Ong

String formuia oo complex
Can’'l CONTINUE

Unaetined user function

Davite IO arror
warify arror

No RESUME

RESUME without erar
Unprintable error

Missing oparand
Line butter overtiow

nternai error

Bad ftie number

Fila already open

Input past end

Bad file name

Direct statemant in file

Fine not OPEN

© Mo FOR statemant coresponding 1o
NEXY sfatement.

: Syntax errar in the Statamant.

No GOSUB statemen! corresponding
ta RETURN stalgment.

* No more data to bs fad.

Hiegal specification in lunction or
comiard

- Too big or too small data,

; No more Mamory.

nagfined line number was spesified.

- Array subscript outside defined range.

sArray in DIM gtalement was already
specified.

+ Divided by zero.

:The command ¢an nol be used in
diract command made,

: Data type mismalch,

: Mo mora string variable area.

: Btring is too long.

: Stang ls too complex,

: Inpossible to conlinue program
execution,

: A function which is not detinad by
DEF FN statement was usad

+ Enor in connected equipmeni,

- Pragram in cassetta tape and
program ‘in memory differ.

: Nu RESUME statement thal
coresponds to ON ERAROR
stalement,

*No ON ERAGR slatemant that
corrasponds to RESUME slatemant.
An evor withaut an efror message
has ocoured

: Oparand Is missing.

: The entered peogram exceeds the
buttar siza.

- Mamory content ar tex! is not normal

incorract file number.

: The file |s already opan.

i Last data hags bean alieady read

:Incarrect file specificalion.

: Command in diract command mode
was enterad during file loading.

1 The tile needs lo be opened

SONY.

7 MSX-BASIC |

K REFERENCE CHART

HIT3IT

*MSX Is a trademark of

icrogoft Corp,
Printed In Japan
#1984 by Sony Corporatien
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COMMANDS AND STATEMENTS

COMMANDS FOR PROGRAMMING

Ctormat . L tuncilon example
AUTO [starting line numbar] [, increment} Generata line numbars automatically. AUTO 180, 10
DELETE {line numbe] (ine number] Delele lines in a program. DELETE 3¢ 68
LIST [starting line number] [ - ] [end line number] Disptay program list. LIST
LLIST (starting line number] [- ] lend line number; | Print program list on a connected printer. | LLIST 180-200

NEW

Erase program.

RENUM [new starfing line numbsd,
[old stasting line numberj, [incremant]

Renumbar lines.

RENUM 128_ 10, 18

REM or *

Insert a commant.

REM--PROGRAM 1

KEY LIST

Display the functlon key contents,

format

COMMANDS FOR DEFINITION AND SETTING

function

example

CLEAR [slze of character area] [, highest address]

Initialize all variables and sel the size of
the character area and the Righ memary.

CLEAR 498, 55286

1.4

PRINT USING formal symbol; expres

FREAD varizble |, variable] [, variable]

DIM variable name (maximum value of subscript

Declare the name. type, size and

STA: string)

DEF FN tunclion name [(parameter)]=expression

Petine user funclions.

DEF FNA (=A% Xr2+B ¥ X4 C

ERASE [name of array varlable] [, name of array

Erase arrays

ERASE A, B, €

imaxmum value of subscripi] ..) dimansion of array. DIM AS {100) RESTORE [line number]
NT Defing matching batween the first SWAP variable, variable
SNG character of a variable name and the
DEF DBl character {-characier] 1ype of varlable. [INT: integer, SNG: DEFINT -8
SR | singls precision, DBL: double precision, COMMANDS FOR CONTR(

formay

RUN [ling number]

funetion

axample

DATA constant [, conslant] {, constant] _

Give data to be read with a READ

BATA 3, 4, 5, 6, ABC, "C, D"

FNEUT ["prompt statement™] variable |, variable]
[, variable] ... .

Give valug of variable from the keyboard

INPUT "4

AF

LINE INPUT ["prompl statement”] slring type
variable .

Give string of up to 254 characters from
the keyboard to the string type variable

LINE INPUT "C§=",C3

[LET] variabls = expression

Asgsign data to the variabls.

LET A=A+5

varlabla] ... STOR y
KEY funclien key number, characier siring Dafin strings for function keys. KEY 1, "LUST "+ CHRS (13] GONT ard
END
TRON
COMMANDS FOR DATA INPUTIOUTPUT TROFF
R = > : ial value TO and vz

FOCR variable=
] [STEP Increm

NEXT [variable] . variable] ..

GOBUB line number

RETURN [line number]

GOTO line number

MID$ (X8, M], Np=YS

Replace characters beginnlng with the
Mth character of the siring X$ with
characters from the beginning fo Nth
character of ¥$.

MIDS {AS, 2, 5)=B%

PRINT [exprassion] {separator] [expressian]
[separator] ...
t

o
? [expression] [separator] [sxpression]
[separatar] ...

Output data onta display screen. A
separator is @ semicolan (), a comma
{,}or a space,

FRINT A.;B,G

statement
line number
GOTQ line humber
statement
line auber’ ]

[THEN ¢

IF exprassion < !

[ELSE {

ON axprassion GOTO line number
[ ling number] ...

ON expression GOSLUB line number

[. line numberj ...

-1



-
10 A3 ="ABCDEFG®
20 PRINT USING "I"A8
‘ 30 PRINT USING ™5 'A%

a0 PRINT USING rSGSATTT" A% |

e

Qutput data ama display screen in the i

| speeitied format. |
ormat symbols:

" Outpul the first characier.

w0 spaces v Oulputs 2 charastars.

& Output the entirs sleing

Specify the number of display

digits of the numeric dala.

PRINT USING w0 # #.F #123.4530.5 ‘

‘ PRING USING * + # # 47108, - 200 |

| L+ Add - or - before [atter) numeric
data,
o Aad - efter negative numeric PRINT USING " # 8 =740, ~ 200
dal;
TS PRING USING

w ok #7100, - 200
with #. |
| g put € in tront of numeric date
| Swg" PUL L ia front of numesig dala

and fill space in froat of it with

2.
Fill space befor numeric data |

PRINT USING "tE2 # w300, 200
‘ BRING USING % % £v & +"D. 20 ‘

| PRINT USING “# 4 # # 4.1t #1234 58 ‘

p
=" Put, after every third digit to the
i Jett ot the decimal point

| wpaan™ Output with floating decimal

PRINT USING " &1 # mana"123.88
painis.

Fread data in DATA slatement T RERG A% j
I specify the DATA statement to be read RESTORE 188
J—, ]

with a READ statement exaculed nexl

Exchange values of two variables. SWAP A8 ]

JE—

G PROGRAM EXECUTION AND FLOW

Start program exscution.
|mterrupt program eregution.
Reslart progiam execution.
Terminale program exesution

Display line number that was sxecuted-
Cancet TRON,

Repeat the program expcution betweert
FOR and NEXT.

FOR I=1 TO 1@ STEP 2
'

NEXT !
180 GOSUB 100
I

Transter coatrol to he spacifiet
subroutine. Return 1o the main rauting
with RUTURARN-

Transfer contral to the Spece ted

Branch control according 1o the
@xpression valug.

1000

1199 RETURN
GOTO 180

|F X=@ THEN 108 ELSE 202 |

Branch coatral aecording to 1re
expression value

Branch control according 1o the
expression value.

ON A GOTO 180, 208, 308

ON SGN {A)+ 2 GOSUS 1080, 2000, 3600 ‘

COMMANDS FOR DISPLAY SCREEN

fametisn L
Specify the screen dlsplay med
Mode

I | & 4024 charaster text moda {
1- 3224 character texl mode
2: high rasolution graphic mode |
3 multi-color mode
‘ Sprite size ‘
g: 88 dot unmagniflod
{ 1 88 dat magiafied I
2: 16% 16 dot uamagnified
| 30 16 16 dot magnified
Key click switch
| supress key click sounds,
‘ 1: Produce key click sounds.
I Baud rate

SCREEN [mode], [sprile size], [key glick switchl.

[haud rate}, [printer typel ‘ SCREEN 2, 2.

B 1208 baud
4 1: 2480 baud
‘ Printer type

: MSX printer
WIDTH number of display characlers per line

1. Non-MSX printer
Specify the nurber ol characiers per
LOCATE [x-coordinatel, [y-coordinate}.
[curser switchl

jine in the text mode: WIDTH 28
Erase all displays on the screen
Move the cursor.
Gursor switch

B Mot display the cursor.

1: Display the cursor
Bpacify colors of the foregraund,

packground and the border. -
Display the specified sprite pattern at
the specified position on the specitied
sprite plane.

LOCATE 19.

nd colork

COLOR [foraground colar], [eackgroul
[barder color)

PUT SPAITE sprite plane number [ [STEP]
(x-coordingte, y-coordinatel], [solor sade],
{sprite numbar]

GIAGLE [STEP] (x-coordinaie, y-coordinatel,
radius, [color code]. (start anglel, [end anaial.

[aspect ratio]

DRAW “graphic subcommands”
TINE (STEP] (x-coordinats, y-ooordinate){STEF]
trcooramate, y-coordinate), footar code] <" [BF]}
PAINT [STEP] (x-coordinate, y-coordinated,
leolar code], [bordar Yine sotor coue]

PSET [STEP] (wcoordinate, y-coordinate]

1, colar code}

PRESET [STEP] (xcoordinale, y-cooidinate}

1, color code]

KEY {g’;F}

PUT BPRITE

Draw a Gircle GIACLE (88

Draw an arbilsary graphic. DRAV S48

Draw a kine of & sguare- LIME STEF

Goior the area inside the border lina. PALNT {128

Mark a dot. PSET STEF

Mark or erase a dol- PRESET {1

Display or erase the contents of function
keys.

KEY OFF
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Graphic subcommands

If N ls added, it draws

lines but does not move slarting poknt.)

{when B is added, a subcommand ahanges the slarting point only without drawing lines.

Topiny miods i TSR At ] ; s i
" } Mx, ¥ To an apsclute position {x, ¥1 Fn Move down to tha night.
"ot o Max, 2y | Moue by wx, sy from current Gn Wove down to tha lsft net
Eraphm mote un Mave up n=1 Hn Move up to the Isft n=1
Dn Move down. n=1 " An Rotate the cooidinate systern.
p‘geﬂ An Mave to the right, n=1% cn Specify a color. n=15
;;med Tn Move 1o the lefL. not Sn Specily the unit number of gols. n=d
itied SCREEN 2,00 . " 1o the right o X stiing type | Execute lhe subcommand essignad
n tove up to the rig = variablg; | 1o the shiing type variable.
ik sounds.
:k sounds. .
COMMANDS FOR MUSIC PERFORMANCE
g o e {unction 3 e T
BEEP Generate a beep sound. BEEP: BEEP: BEEP
f characiers per SOUND PSG register number, expression Write data inla PSG register. SOUND 7.7
WIDTH 28 “mush Crar——
FL[»:\’ muslcds_\ljb:?mma_nﬂs b[‘ muslcd . Play music. PLAY "O4LACEGELIC™
ihe sorean. subcommands™ [, “music subsommands']
LOCATE 18, 12, 1 .
,‘;”r'“" Music subcommands
oo CoLoRS, 15,2 oRaRa T Wi 49 TR Fitat edhyo Subeomiying Tunclion and rags. . " [IoHRE VAN,
0rder. " o
1 sprite patiam at Music notes ™ Tempo  32zns266 n=120
n on the specilled PUT SPRITE 0, (100, 58, 7, 2
Octave 1=n=8 n=4 vn voluma O=n=<15 n=5§
on Fitch _ 0=nz=06 Ma Envelops frequency 1=n=65535 n=255
CLE (86, 60), 15,8 Length 1sng64 n=4 Sn Enveiope pattern 1=n=15 n=1
iphic, DRAW "540U5R5D5L5” Rest  1sng64 n=4 Dot
X string type | Execute the subcommand assigned
are. LINE -STEP (28, 500, B variable; to the string type variahle.

) the border line.

PAINT (129, 180

PSET STEP (12, 10}, 14

PRESET (180, 128

aentents of function

KEY QFF
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fgemal -

COMMANDS FOR PROGRAM AND DATA FILES

tunction -

MAXFILES =expression

Sat the number of files that can he
opaned in a pragram

MAXFILES=3

OPEN “device name [file name}” [FOR mode] AS
[#] fils number

Qpen 2 flie and specify a mods.
Modes: QUTPUT.
INPUT,

OPEM "CAT | TEST" FOR QUTPUT AS#1

PRINT & file number, expression

Write data Into flle In sequsnce.

PRINT #1, "ABG™

PRINT r fila numbes, USING formal symbal;
Expression

Write data into lile [n.sequence in the
specified format. (See PRINT LUSING.)

FPRINT #1, USING " WAS

{NPUT # fila number, variable [ varlable] ...

Read daia from file in sequence and
assign them to variables.

INPUT #1, 4, B, C

LINE RPUT # #le number, string typs variatile

Head atrmg up 10 264 charactars from
filg and assign them to vatiable.

LINE INPUT #1, A%

CLOSE [#] [file numbar] | file number] ..

Close files.

CLOSE #1, 2

SAVE "cevice name [file name]"

Save the program.

SAVE "CAS:PROGRAM"

LOAD “device nama [fils name]”

Load the program

LOAD “CAS:PROGRAM"

MERGE “device name [file name]"

Load ASCII codes program and merge it
wlith the program in mamaory.

MERGE "CAS:PROG2"

BSAVE “device name [file name]", starting
address, end address [, execution slarting
address]

Save 1he contents of mamory within the
specifled range.

BSAVE "CAS:GAME", &H28DO, LHIFFF

BLOAD "device name [file name]” [, A §, offset}

Load machine language program. Load
and execute program when, B is added.
Tha pffset iz one tor the memory
address at tha time of 1sading.

BLOAD “CAS:GAME”, R

Save the program into cassetla lape.

CSAYE “file name” |, baud rate] Baud rate: 1. . 1,200 baud CSAVE "STAR"
2. 2,400 baud
CLOAD ['YHe name™] Load program from cassslte tape. GLOAD "STAR™

CLOAD? [“file name"]

Compare program saved on cassette
tapes and program in memaory,

CLOAD? "5TAR"

Davice nams.
GA! casseita taps
1ex1 mode scresn




CHAPTER 2
SERVICE INFORMATION

2-1. DISASSEMBLY -2. Removal of PU-37 Board

. Remove a screw of bottom cabinet.
2-1-1. Disassembly of Case ®

21
@
@ Remove the five screw of the case. . @
@
@
®
®

Remaove three screws on shietd board.
Remove ning screws on PU-37 board,

@ Remove the upper case to the direction shown by the arrow.
: Disconnect a CNZ of PU-37 board,

@ Pull cut tape cord of keyboard.
Remove a screw of 1C1.

Hemove PLU-37 board in the direction of arrow,

shieid piata

PU-37 board

241



2.1.3. Removal of Keyboard

0]
&

@

Rernave six keyboard unit fixing screws.

Pull up the kayboard unit in tie direction indicated by the
arrow.

Remaove 271 keyboard fixing screws.

2.1-4. Replace of PU-37 Board
PU-37 mount equiprnent MODULATOR, RF unit (MDG-UE3B22,

AE typel.

if HE-18 mode! ordering the PU-37 mount please include

the MODULATOR, RF unit (MOGUB3622).

2-2. SERVICE PAF

1.

2.7

Safety Related Components Warning,

Components identified by shading marked with Aon the sche-
matic diagrams, exploded views and electrical spare paris list
are critical to safe operation, Replace these components with
Sony parts whose part mumbers appaar in this manual or in
service bulleting and service manua! supplerments published by
Sony.

Replacement Parts supplied from Sony Parts Center will same-
times have a different shape from the original parts. This is
due to “accommedating the improved parts and/or engineering
changes’” of nsrandardization of genuine parts”,

This manual’s exploded views and electrical spare paris Tist
indicate the parts numbers of “the standardized genuine parts
at present’’.

Regarding engineering parts changes in our engineering depart-
mant, refer 1o Sony service buileting and service manual
supplements,

Printed Componsnts in Bold-Face type on the exploded views
and electrical spare parts list are normaliy stocked for replace-
ment purposes. The remaining parts are not normally required
faor routine service work. Orders for parts not shown in Bold-
Face type will be processed, but allow for additional delivery
time.

Abbreviations

T Ref. No. Description
coao, cvan CAPACITOR
cnoC CONNECTOR
cpOO COMBINATION PARTS
[o)eln DIODE
DLOD DELAY LINE
als! EUSE
FLOO I FILTER
icoo | i
LoO, Ly DE \ INDUCTOR
[¥lalal MOTOR
MEDD ‘ METER
pLOO I LAMP
Qoo ‘ TRANSISTOR
RCO,RYOD | RESISTOR
RYDIO RELAY
500 ‘ SWITCH
TOD TRANSFORMER
THOO I THERMISTOR
Xx0oo LHYSTAL _J

Units for Capacitors, Inductors and Resistors
The following units are assurned in scnematic diagrams, elect-
rical parts list and exploded views unless otherwise specified:

Capacitors: uF
Inductors: uH
Resistors: ohm



31.

This

The S5G incorporated into the 5-3527 enables sound signal genera-

tion.

CHAPTER 3
THEORY OF OPERATION

§-3527 (MSX SYSTEM}
LS| used with a Z80A (CPU) contrels peripheral aguipment.

Moreover the §-3527 is provided with 100 terminals con-

tigured as shown in the figure below.

3-2.

©
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®

External terminal block diagram of 8-3627

GNDISSGY

TERMINAL FUNCTIONS

ABD, AB1, AB3 — AB7 (Address bus)
These bus fines input addresses during memery read/write or
inputfoutput operations,

DBC to DB7 (Data bus)
These bus lines read or output data.

MREQ, ICRQ

These are signals from the Z80A. The MREQ signal is a
memory access input. The IQRQ signal is an I/0 port access
input. The I/Q port is an address to control a printer or pro-
grammable sound generator [PSG).

(@) RFEA

TFhis signal from the ZB0A is a timing pulsz input to refresh the
dynamic RAM.

HD,WR ]
These are signals from the Z80A. The W signal is input when

ZBOA writes data to the memory or /O device; the RD signal
Is input when the ZBOA reads data from them.

31
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WAIT

This signal instructs the CPU to wait until peripheral equip-
ment which cannot follw CPU operation completas its opera-
tion, It is outpui to the Z80A.

ROMCS

Thiz Is an MSX BASIC ROM {IC12) select signal.
BAP X

This is a dynamic R AM address select signal.
RAS

A dynamic BAM can memorize no data without periodic
refreshing, This isa timing pulse to refresh the dynamic RAM.

CAS2/E. CAS3
These are dynamic RAM CAS signals.

WE

This iz a dynamic RAM write signal.

C51,C82,Ts3
These are ROM {Insert the SLOT) read chip select signals.
{C8T, 4000-7FFF; TF2, BOO0-BFFF; CE1Z, 4000-BFF)
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SLT1,8LT2,5LT3/30
These are slot select signals,
#2;SLT3/30 #3 or SLOT #30}

ISLTT, SLOT #1; 5LT2, SLOT

SLT01/321

This is an extended siot #0171 or #31 select signal.

SLTO3/33
Thisis an extended slot #03 or #33 select signal

RSEL
This is an extended slot select register control signal.

VDPCR

Thisis a VDP {ICB) read timing signal output.

VDPCW

This is a VOP {ICE) write timing signal output.

PDBOG to PDB7

These are data output sigrals to the printer,

P STB

A printer starts printing when it receives this signal.

BUSY

This ig a signal input from the printer; it is sent during printer
operations. Therefore, data transmission is determined by the
presence of the BUSY signal.

X0t X7 -

These are keyboard return signals.

Y0 to Y8 (Y10/SK)

These are keyboard scan signal output. {¥10/SK is used as a
serial [mput terminal depending on the function selected during
regset operations.)

D1, FwD2

These are joystick FWD signals or general port inputs,

BACK1, BACKZ

These are joystick BACK signals or general port inputs.

LEFT1, LEFT2 '

Thesa are joystick LEFT signals or general port inputs.
RIGHT1, RIGHT2

These are joystick RIGHT signals or general part inputs,
TRGAT, TRCAZ

These are joystick TRGA signals or genera| port outputs.
TRGRT, TRGBEZ

These are joystick TRGB signals or general port outpuis.

S7TB1,5TB2

These are general port cutputs,

CMI

This is a cassette tape data input,

CMO

This [s a cassette tape recording data cutput
REM

This is & cassette control signal.

CAPS

This is a CAPS LAMP signal output to the keyboard (LED
driving). :

KANA
This is @ KAaNA LAMP signat output to the keyboard {LED
driving).

JIS/BQ
This is & keyboard array control ihput._
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@) msT

This is an initializing signal input {Schmitt input).
RSTO

This initializing signal output initiaiizes the Z&0A,
PPISND

This is a sound signal output using a software program,

SSGSMND

This is an analog sound signal output using an §5G.
¢ 1N

This is a ZBOA clock input.
through & buffer.}

B OUT
This iz a Z8JA clock output.

® 6 6 ®

{Clocks Tor other CPUSs are input

®

3-3. FUNCTION DESCRIPTION

When the ZBDA enters the M1 cyele, L™ iz output ta the Z80A d 1
terminal during T1 state and is input to the S-3527 M1 terminal. At
this time, both the Z80A and 5-3627 enter the M1 mode

@ 5-3527 enters the M1 cyele.

@ While the second ciock signal appears during T1 state, the RAS
terminal is set to "L and the MPX terminal to "L, At this
timna, the dynamic memary address bus is selected to access a
low addrass.

During T1 state, the MREQ and RD signals from Z80A go law
and are input to 5.3527. The MREQ, RD, and the §-3527
equipment during slot regisier CASZ, CS, and ROMCS slgnals,
make an access 19 the memory, instruct the CPU operation
code, and fetch data to the register.

When the 5-3527 output to the ZBOWAI T pin goes high during
T2 state, ZBO enters the T3 state. When the output goes |ow,
Z30 entars the wait state {TW) and waits to enter the T3 state
until the putput of 5-3527 goss high.

®

®

ZB0A outputs the contents of a refresh register to the address
bus during T3 state. As a result, an RFSH signal is input to
5-3527 as a low signal.

The MREQ signal from the Z80A returns from low to high
during T4 state. A dynamic mermory can be refreshed using
the MREQ. RFSH, and address bus,

®

As shown in the figure below, the operation code fetch cycle Is
jocated between T1 and T4 states. Point indicates the T1 state
in the next cycle.

When a refrash address is oufputon the addrass during T4 state, the
RFSH signal goes low., When the refresh address disappears on the
address, the RFSH signal goes high.




M1 Cycle timing

Tt T2 ™ T3 T4 1

" cLOCK | @l | | L

{9 OUT}

ADR Y PROGRAM COUNTER X REFRESH ADDRESS X

woor | '

:
cPU '
RESH ®

|
| MIREG @ ] @l I_
. )
WAIT | @
@ Te WA To wa
RAS @ | 1| T m?l !—
TMR RA = = -
s T
MPX [ ! | I
e T X '——I‘-TMHI X
CASn i !
' TaCA TMR CA
L}
53627 | WE {
ol Tome T WE
ROWCS (€] [
ol THF RG == TWR RO
CSn |® |
=t} TR C§ et TR 5
T @ l
at—bee- THAR 5L el TR SL
_SUTon @ '
| TR BT TMR 5T
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4-1. PU-37 BOARD

CHAPTER 4

BLOCK DIAGRAM

PU-37

CN7
49 SOUND
< AUDRESS BUS
M5 ics
SLOT 1
CONTROL AUS
so-aa_|
<Dnm BUS
cLK cry
— 780
BUSAK
Cng
so)_SOUND

< ADDRESS BUS
I

ich2

—

BASIC
ROM

ROMCS

1CI3, 14

ADDRESS
SELECTOR

CONTROL 8US

MSX
SLOT 2 CLK
42 }—+

¥ CONTROL BUS

< DATA BUS (DBO-DBY )

358MHz

>

Q5L

lT .

ICI6,17

b= LATCH

I, 17,04

REFRESH
CIRCUT ™

3
la—
RF RF 9z
uT MODULATOR 2 I VIDEG l
‘I AMP I
CNIY X1
AUDIO QUT
VIDED
ALBIG
OUT( VIDEO}

22.168MHz
[el-14

I
16,7
¥ IDEQ

VIDEQ Ram
DISPLAY 15K
PROGCESSOR
RDO-RD?.

93
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AUDIO A
AMF



" PU-37

AD— AT, Al A5 ——__:>
TO JOYSTICK—A

140,14

Ram -
ek Do-07

A

TO JOYSTICK-B

|

1cis

o]  MEMORY Ccue

i ‘ U P! CONTROL
' DATA BUS - KEYBOARD

h | CONTROL TO KEYBOARD
1P, CAST BLOTS,

b PRINTER |/
7 INTERFACE
N————

i PERIPHERAL — 1 I
i 170 PORT ons
! CONTROL
i
! SOFTWARE . TO PRINTER
: TONTROL PRINTER
SOUND BUFFER
GEMNE RATOR
CNa

TO/FROM
CASSETTE

PU-37 !

HB-10P/10B
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CHAPTER b5
SCHEMATIC DIAGRAM AND PRINTED CIRCUIT BOARD

5.1. SEMICONDUCTOR PIN ASSIGNMENTS

TYPE PAGE TYPE PAGE

10E-2 5-7 T6950 5-6
11DQo4 5-7
' TMS4416~15NL

181555 TMSS118NL

[S)
1
~1

188119
188133
1858148

uPC7B05H

5-3
5-6
uPC311C 5-6
5-6
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U"L;’\U’\
d w3 =
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25A9338

1

1
e e e ]
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i
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11
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1

HN613256P
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|
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wn
1

MB74LS00
MB74LS08
MB74L3157
MB74LS32
MB74L5367A
MB74LST4A

TrYY
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8] o o
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MSM3B8256RS

1

I
w e | W W

NOM79L12A

w
]

5-3527

1
in

1

SN74LS00N
SN74LS08N
SN74LS157N
SNT74LS32N
SEN74LS367AN
SN741.574AK

[N N RS R ] L6,
(]
N e

51
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C-MOS MASK PROGRAMMAELE ROM 258K-BIT (32 768+8)
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SNT4L500N {Th
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MBE81416-12F {FUJITSU) (ACCESS TIME
MBE1416-15P {FUJITSU) [ACCESS TIME

12015}
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PU-37

5-2. PU-37 BOARD

A

SOLDERING SIDE
A-BOBO-173-A
HB-10%/10B (AE/UK]

PU-37
SOLDERING SIDE
A-3060-173-A
HB-10P/10B (AE/UK)

o Rl
iax&%«ﬁ%
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| pu-37

c12

C16

c17
c18
c19
c20
c21

c22
c23
c24
cz2s
C26

c27
cz28
c29
C30
C31

B-13 c32 D3 CN3 A2 Ic6  G-13 RG 11 R38 B3 RES  C-10
D-13 c33 D3 CN4 A4 17 G113 R7 A-11 RI9 €3 R0  C10
D-12 c3d  c2 CN5 DA Ic8 - E8 RS A-11 R40 €3 R?7t  C9
c32 C36  E-11 CN6  F-1 e F10 R A1 R41 C3 R72 C9
B-11 ci6  E-10 CN7 B9 110 G-10 R10 BN R42 B2 R73 €9
SC11 €37 Ed CN8 B3 IC11 G-8 R11 B-11 R43  C-2 R74 9
¢ cam|m G2 CNe  E3 112 F8 R12  B-10 Rad G2 R75 D=2
c-11 39 G-12 CN10 A8 IC13  G6 R13  B-11 A6 B-1 R76 D2
c10 ca0 F12 CN1T  A-13 IC14 G5 R14  B-11 R46  E-10 R77 02
A-10 caz  F11 CN1Z  B-13 IC15  F-4 R1E  C-10 R47  E-10 R78 D2
c-10 43 G111 cVt G112 ICt6  H-4 R16  C10 R48 D3 R79  E£2
A-10 c4s  G-10 IG17  H3 R19  B-11 R49 D2 R8O  E-2
B-9 c45 GO D1 c13 IC18  H-2 R20  B-10 REQ  D-2 R81  E2
A-D c47  G8 D2 c13 Ic19 ¢-12 R21 AB H52  F-13 R82 E2
AG c4g  F7 o3 A6 S 1620 D-12 R22 GO RE3  A-10 R83 F-2
D4 B-4
B5 CB0 G6 D5 B-3 L1 B-11 R23 C7 RE4  G.11 R84 F-2
B-5 51 F-4 L3 A4 R24 AB RE5  F-11 R85 F-2
AS CE2  F5 D6 F-3 R25 B4 REE  H-11 RBE  F-2
AS c53 @3 D7 F3 Q1 B-12 R26 B4 RG7 . F-i0 R87 &2
A c54  Ha D8 F-3 Qz A5 R27 A4 858  F-10 RBEB G2
D9 G5 Qs c-11
B-4 56 H-2 D20 Q4 G-3 R28 A4 R59  H-11 REBZ G2
At C56 G2 R29 A3 RGO H-10 RI0  G-1
A C67 G- FB1 D12 ]1 B-12 R30 A3 R&1  G-11 ROT G5
A-3 CcE8 13 Faz D13 R2 B-12 R31 B3 R6Z  G3
A3 €58 D-12 FB6 C9 83 B-12 R32 B3 R63 G3 RYT A5
R4 c-12

A2 60 B-6 Ic2 B2 RS c1z R33 B3 R64 G2 X1 F-11
D-13 C61 G2 ic3 D4 R34 82 RE5 G2 X2 G-1
c1 ce2 AY Ic4 D3 R3E B2 RGE F9
D-12 c70 IC6E B2 R36 B2 R67  C-10
D-4 R37  B-1 R6E  C-10

REF.NO, TYPE PIN NQ,

+12V | +5V GND =5V

IC 1 UPCT7805 3 3

Ic 2 UPC311C 8 1

IC 3 MB7ALS367A 16 8

IC 4 MB74LS367A 16 8

IC S T6950 34 13

IC 6 MB81416-15P,MB81416-12P 9 18

Ic 7 ME81416-12P,MB81416~15P 9 18

IC 8 280A,LE0OBO0A,UPRTBOC-1 11 29

IC 9 MB74LS08 14 7

IC 10 MB81464~12 9 ig

IC 11 MB8l464-12 9 18

IC 12 MSM38256-78RS 28 14

iC 13 MB74LS157 16 8

IC 14 MB74L5157 16 8

IC 15 5-3527 90,40 6¥31

IC 16 MBT4LS74A 143 7

ic 17 MB74LS32 14 7

IC 18 MB74LSC0 14 7

IC 19 UPC78L12 2 3

IC 20 NIM7SL12A 1 2
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KEY

5-3. KEY BOARD

PMTISAIW

53 COCEmn ST5 Gﬁﬂé'

o
s G A

% ; 2 . o p
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MAIN BOARD
ong

KEY
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$4. AC ADAPTOR (AC-HB1P/HB1B)

AC ADAPTOR
SOLDERING SIDE
AC-HBTP/HB1B [AE/UK)

TR

TR

AC ADAPTOR

AC—HBIP/HEIBIAE LK)

517



CHAPTER 6
ALIGNMENT

6-1. CLOCK FREQUENCY ADJUSTMENT

1. Power switch to ON.

2 Connect the frequency counter to pin 38 of 1CB.

3  Adjust CV1 so that frequency counter to 22,168 MHz 10 Hz

20

L

IC5

21

SBt 41

cv1

Frequency counter

[TT1]1
—
h

6-1

PU-37 — COMPONENT SIDE —



CHAPTER 7
REPAIR PARTS AND FIXTURE

7-1. EXPLODED VIEWS
7-1-1. MAIN Assembly

VTP 3xh

- BYTP 2xR

AVTF 3xd

MAIN



MAIN

MNao. Parts MNo.

1 4-605-410-61
4-505-410-41
4-606-41051

2 4-605-615-01

3 4-608-405-81
4-608-405-71
4-608-405-61

4 4-608-407-01

5 1-464-665-11

5] A-B050-173-A

7 X-4608-403-1
X-4608-404-1
X-4508-405-1

B 4-860-711-00

9 1-570-412-11

10 370371021

376371001

1 3-706-165-00

12 4-608-401-01

4-608-401-11

13 4-608-402-01
NOTE

N

o

Description

Lil}, CARTRIDGE {GRAY)
LID, CARTRIDGE {RED}
LID, CARTRIDGE {BLACK)
SPRING

CABINET, UPPER [GRAY)
CABINET, UPPER [RED)
CABINET, UPPER [BLACK)
HOLDER, CARTRIDGE
BOARD, KEY [1.N}

MOUNTED PCB, PL.37

CABIMET ASSY (BLACK), LOWER
CABINET ASSY {RED), LOWER
CABINET ASSY {GRAY), LOWER

FELT

SWITCH, OPERATE SEESAW
STICKER, SONY £YMBOL (12} {(WHITE}
STICKER. SCNY SYMBOCL (12) {RED)

SCREW

SEAL, HIT BIT (RED, BLACK}
SEAL, HIT BIT (GLAY)
PALTE, SHIELD

Bplace only with same components as specified,

. Parts priated in Bold-Face type are narmally stocked for replacement purposes.

The remaining parts shown in this manual are not normally required for routine
service work, Orders for parts not shown in Bold.Face type will be processed.
but allow for additional delivery time,

. 1tem with no part number andfor no description are not stocked because they

ara seldom requited for routine service,

7-2



KEYBOARD

|

7-1-2. Keyboard Unit

7-3



KEYBOARD

Mo,

50
51
52
53
54

55
56
57

59

75
76
77
78
79

2, Parts printed in Bold-Face type are normally stocked for replacement purposes,
The remaining parts shawn in this manual are not narmally raquired for routine
service work, Orders for parts not shown in Bold-Face type will be processed.

Parts No.

9-988-624-01
0-988-623-01
9-988-622-01
9.958-598-01
9-988-673-01

9-988-672-01
9-988-671-01
9-988-670-01
9-988-669-M
9-988-668-01

9-988-667-01
9-988-666-01
9-988-665-01
9-988-664-01
9-988-663-01

9-888-662-01
9-988-661-01
9-988-660-01
9-988-583-01
9-988-659-01

9.988-658-01
9-988-657-01
9-988-656-01
9-988-655-01
9-988-654-01

9-988-653-01
9-988-662-01
9-988-651-01
9-988-650-01
9.988-706-01

9-988-705-01
9-988-605-01
9-988-704-01
9-988-703-01
9-8988-702-01

.9-888-701-01

9-988-700-1
9-988-698-01
9-583-608-01
9-988-697-01

9-988-696-01
9-988-895-01
9-988-694-01
9-988-693-01
9-988-680-01

Description

KEYTOP
KEYTOP
KEYTOP
KEYTOP
KEYTOP

KEYTOP
KEYTOP
KEYTOP
KEYTOP
KEYTOP

KEYTOP
KEYTOP
KEYTOP
KEYTOP
KEYTOP

KEYTOP
KEYTOP
KEYTOP
KEYTOR
KEYTOP

KEYTOP
KEYTOP
KEYTOP
KEYTOP
KEYTOP

KEYTOP
KEYTGOP
KEYTOP
KEYTCP
KEYTOP

KEYTOP
KEYTOf
KEYTOP
KEYTOP
KEYTOP

KEYTOP
KEYTOP
KEYTOP
KEYTOP
KEYTOP

KEYTOP
KEYTOP
KEYTOP
KEYTOP
KEYTOP

but allow for additional delivery tirme.

2. Item with no part number andfor no description are not stocked because they

are setdom required for routine service,

F1-FS

HOME, INS, DEL
STOP

ESC

1

<=4 3mmg pEF-— (=T - oMW

-

CTRL

LR

RAR-Imm

105
106
107
108
108

110
11
112
113
114

115
116
117
118
112

120
121
122
123
124

Parts No.

9-988-679-01
9-958-692-01
9-988-691-01
9-988-690-01
9-988-689-01

9-988-688-01
9.988-687-01
9-988-686-01
9-988-685-01
9-988-684-01

9-988-683-01
9-988-677-01
9-988-682-01
9-988-678-01
9-888-676-01

9-988-681-01
9-988-675-01
9-982-674-01
9-988-69¢-01
9-988-621-01

9-988-607-M
9-988-618-01
9-988-612-01
9-088-602-01
9-988-610-01

9-928-608-01
9.928-611-01
9-988-612-01
9-88B-613-01
9-988-620-01

Description

KEYTOP
KEYTOP
KEYTOP
KEYTOP
KEYTOP

< 0OX NS

KEYTOP
KEYTOP
KEYTOP
KEYTOP
KEYTOP

VvaZ2m

KEYTOP ?
KEYTOP 1t
KEYTOP °
KEYTOP (B
KEYTQP CODE {LEFT SIDE)

KEYTOP SPACE

KEYTOP CODE (RIGHT SIDE)
KEYTOP GRAPH

KEYTOP SELECT

KEYTOP CURSOR

SHAFT

CONTACT ASSY

CONTACT ASSY (SPACE, CURSOR}
SPRING

SPRING

SPRING

LED {GREEN)
LED (RED]

FC BOARD
CONTACT ASSY



AC ADAPTER

7-1-3. AC Adaptor (AC-HB1P/HB1B)

AYTP 3214

U —

No. Parts No. Description

151 9-988-551-01 LABEL, MODEL NUMBSER {ACHB1P)
9-888-565-01 LABEL. MODEL NUMBER (ACHBI1B)
152 9.G88-568-01 CASE. UPPER (GRAY)
9-988-567-.01 CASE. UPPER (RED)
9-088-656-01 CASE, UPPER (BLACK]
153 9-988-655.01 CASE. LOWER (GRAY)
9-988-664.01 CASE, LOWER (RED)
9-988-663-01 CASE. LOWER (BLACK)

5-988-650-01% TRANSFORMER WITH POWER CORD
[AC-HB1P)

9:988-564-01 % TRANSFORMER WITH POWER CORD NOTE:
{AC-HB1B)

155 9-988-561-01 PRINTED CIRCUIT BOARD :

2. Parts printed in Bold-Face type are normally stocked far repiscement purposes
The remaining parts shown in this manual are not normally required for routine
service work, Orders for parts not shown in Bold-Face type will be processed,
but allow for additicnal detivary time,

CORD WITH PLUG

157 3-701-748-01 BAND, BINDING - 3. Mem with no part number andfor no description are not stocked because they
158 9-988-548-01 LABEL, CAUTION are seldore raquired for routing servics,
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PU-37

7-2. ELECTRICAL PARTS LIST

Ref. No. Parts No.

7-2-1. PU-37 Board

A-BOBD-173-A
4843216-00
1-464-560-21
1-484-560-31
<1 1-124-772-11
cz2 1-138-171-00
c3 1-123-346-00
c4 1-123-346-00
<6 1-123-318-00
c7 1-123-298-00
c8 1-123-369-00
22} 1-123-306-00
€10 1-123-369-00
c1 1-101-001-00
c12 1-123-369-00
c13 1-123-661-00
ct4 1-162-561-11
C15 1-123-369-00
Cc16 $-123-369-00
c17 1-118-501-00
c18 $-118-501-00
c19 1-123-306-00
c20 1-101-001-00
c21 1-101-005-00
caz 1-162-56t-11
€23 1-101-001-00
c2a 1-162-561-11
c26 1-162-561-11
C26 1-162:562-26
c27 1-123-306-00
28 1-123-306-00
c29 1-123-332-00
c30 1-123-332-00
cn 1-182-561-11
€32 1-162-561-11
€as 1-162-561-11
c34 1-162-561-11
C36 1-123-288-00
C36 1-162-561-11

Description

MOUNTED PCB, PU-37

PLATE, DIXED, CAP
MODULATOR, RF {MDG-UB3622)
{HB-10B)

MODULATOR, RF (MDG-UE3622)
(HB-10P)

ELECT 10000 20% 25V
FILM (.33 5% 5OV
ELECT 220 20% 35V
ELECT 220 20% 35V
ELECT 33 20% 6.3V

ELECT
ELECT

470 20% 6.3V
4.7 20% 25V
ELECT 47 20% 6.3V
ELECT 47 20% 25V
CERAMIC 0.001 50V

ELECT 4.7 20% 25V
ELECT 100 20% 6.3V
CERAMIC 0.1 16V
ELECT 4.7 20% 28V
ELECT 4.7 20% 25V

ELECT 1 20% 28V
ELECT 1 20% 25V
ELECT 47 20% B3V
CERAMIC 0.001 50V
CERAMIC 0.022 5OV

CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC

0.1 18V
6001 S50V
0.1 16V
0.1 16V
0.22 16V

ELECT 47
ELECT 47
ELECT 47 20% 16V
ELECT 47 20% 16V
CERAMIC 0.1 18V

20% 6.3V
20% 6.3V

CERAMIC 0.1
CERAMIC 0.1
CERAMIC 0.1

16V
16V
18V

ELECT 470 20% 6.3V
CERAMIC 0.1 16V

7-6

Ref, No.

C50
51
<52
c53
Ccs54

cs5
c56
c57
©s8
cse

ca1
C62
c70

CN3
CNa
CNS
CNE
CN7

CNB
CN3
CN10
CN11
CN12

cw

o1
D2
D3
04
D5

Parts No.

1-162-561-11
1-162-561-11
1-162-561-11
1-162-514-00
1-102-5%4-00

1-102-822-00
1-162-561-11
1-162-661-11
1-162.561-11
1-162-561-11

1-162-561-11
1-162-561-11
1-123-380-00
1-102-529-00
1-162-561-11

1-162-561-11
1-102-508-00
1-162-561-11
1-101-005-00
1-101-005-00

1-123-661-00
1-102-517-00
1-101-001-00
1-102-980-00

1-563-005-21
1-563-002-11
1-506G-542-11
1-506-542-11
1562-383-00

1-562-383-00
1-562-678-11
1-563-001-11
1-563-033-11
1.664-241-00

1-141-171-00

8-719-200-02
8-719-200-02
8-719-200-02
8-719-815-65
8-719-815-55

Description

CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC

CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC

CERAMIC
CERAMIC
ELECT 1
CERAMIC
CERAMIC

CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC

0.1 16V
0.1 16V
0.1 16V
22PF 5% 50V
22PF 5% 6OV

390PF 5% 50V
16V
18V
16V
16Y

0.1 16V
o1 16v
20% 50V
100PF 5% S50V
0.1 18V

0.1 16V

tO0PF D.SPF 50V
0.1 168V

0.022 50V

0,022 50V

ELECT 100 20% 6.3V

CERAMIC
CERAMIC
CERAMIC

30PF 5% 50V
0.007 50V
270PF 5% 50V

CONNECTOR P

SOCKET, CONNECTOR (DIN) 8P
PIN, CONNECTOR (3 SUB} 9P
PIN, CONNECTOR {D SUB} 9P
SOCKET, CONNECTOR

SOCKET, CONNECTOR
CONNECTOR, FPC 24P
SOCKET, CONNECTOR (DIN} E&P
PiN, ADAPTOR CONNECTCR
PIN, CONNECTGR 4P

CAP, TRIMMER 20P

10E-2
1GE-2
10E-2
151556
151555

2. Parts printed in Bold-Face type are normally stocked for
replacement purposes, The remaining parts shown in this
manuzl are not normally required for routine service work,
Orders for parts not shown in Bold-Face type will be
processed, but allow {or additional delivery time.



Ref. No, Parts No,

D& 8-719-815-65
D? 8-719-815-55
D8 8-718-815-65
[ 1:] 8-719-815-55
D20 8-719-200-29
F81 1-543-274-21
FB2 1-543-274-21
FB6 1-543-274.21
IcC1 8.759.171-06
Ic2 8-759-131-11
[Lox] 8-759.966-87
ic4 8-759-966-67
ICS 8-759-206-22
[&:] 8-759-909-04
1C7 8-759-809-04
[+ 8-759-916-80
1co 8-755-500-08
110 ) 8.759-922.42
Icit 8-759-922-42
iz 8-759.222-70
IC13 8-759-901-57
ic14 8-759-901-57
1Ic15 8-759-922-52
Ic16 8-759-900-74
1C17 8-759-900-32
icts 8-759-900-00
1c19 8.769-178-12
1C20 8.759.700-69
L1 1-408-413-00
L3 1-408-413-00
a1 B-729-606-33
Q2 8-729-901.52
a3 8-729-606-33
o4 8-729-606-33
NOTE:

The shaded and

with same components as specified,

Bescription

181555
151555
151555
151555
11DGDa

BEAD, FERRITE
BEAD, FERRITE
BEAD, FERRITE

pPC7805H
wPC3NIC
ME7418367A
MB74L5367A
T5950

TMS4416-15NL
TMS3476-15NL
LHOOB0A
SN74L508
MB21464-12

MBE81464-12
MSM33256-7T8RS
SN74L5157
SN74L5157
53527

SN741.5744
SN74LS32
SN74LS00
upC7EL12
NJM7OL12A

MICRO INDUCTOR 22UH
MICRO INDUCTOR 2ZUH

28C2603F
25A9335-R
28C2603F
25C2603F

-marked components are critical

R11

R16

R23

R27

Parts No.

1-247-807-00
1-247-811-00
1-247-843-00
1-247-831-00
1-247-781-00

1-247-799-00
1-247831-00
1-247.793.00
1-249-429-11
1-249421-11

1.247-823-00
1-247-851-00
1:247-627-00
1-247:879-00
1-249.428.11

1-249-437-11
1-247-819-00
1-247-879-00
1-247-863-00
1-249-429-1

1-247-847.00
1-247-863-00
1-247-818-00
1-247-831-00
1-247-795-00

1-247-847-00
1-247-713-11
1-247-863-00
1-247-863-00
1.247.883-00

1-247.841-00
1-242-421-11
1-247.823-00
1.247-859-00
1-247-783-00

1-247-847-00
1-247-847-00
1-247-847-00
1-247-847-00
1-247-831-00

1-247-231-00
1-247-847-00
1.247-847-00
1-249-429-11
1-249-429-11

Description

CARBON
CARBON
CARBON
CARBON
CARBON

CARBON
CARBON
CARBON
CARBEON
CAREON

CARBON
CARBON
CARBON
CARBON
CARBON

CARBON
CARBON
CARBON
CARBON
CARBON

CARBON
CARBON
CARBON
CARBON
CARBON

CARBON
CARBON
CARBON
CARBON
CARBON

CARBON
CARBON
CARBON
CARBON
CARBON

CARBON
CARBON
CARBON
CARBON
CARBON

CARBON
CARBON
CARBON
CARBON
CARBON

1 PU-37

100 5% 1/6W
150 5% 1/6W
33K 5% 1/6W
1K 5% 1/6W
8.2 5% 1/6wW

47 5% t/ewW
1K 5% 1/6W
47 &% 1/6W
10K 6% 1/6W
22K 5% 1/8W

470 5% 1/6W
6.8K 5% t/6W
880 5% 1/6W
100K &% 1/6W
10K 5% 1/6W

47K 5% 1/6W
330 5% t/ewW
100K 5% 1/6W
22K 5% 1/ow
10K 5% 1/6W

47K 5% 1/6W
22K 5% 1/6W
330 5% 1/6W
1K 5% 1/6W
32 6% 1/6W

47K 5% 1/6W
1K 5% t1/4W

22K 5% 1/6W
22K 5% 1/6W
22K 5% 1/6W

27K 5% 1/6W
22K 5% 1/6W
470 5% 1/6W
15K 5% 1/6W
10 5% 1/6wW

1/6W
1/6w

47K 5%
47K 5%
47K 5% 1/6wW
ATK 5% 16W
1K 5% 1/6W

1K 5% 1/6W

47K 5% 1/6W
47K 5% 1/6W
10K 5% 1/éwW
10K 5% 1/6W

2, Parts printed in Bold-Face type are nermally stocked for
replacement purposes. The remaining parts shown in this
manual are not normally required for routine service work.
Orders for parts not shown in Boid-Face type will be
processed, but allow for additional delivery time.
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PU-37, KEY, FRAME

Ref. No.

R48
R49
R50
R52
/53

R54
R55
RS6
R57
R58

R53
RGO
As1
RE62
R&3

RE4
RES5
RG6
RE7
RG8

RE9
R70
R71
R72
R73

R74
R75
R74
R77
R78

R79
RBO

R82
RB2

R85
RBE
RB?
Ree

RE2
Ro90
R91

Parts No.

1-247-847-00
1-247-817-00
1-247-821-00
1-247-791-00
1-247-831-00

1-247-791-00
1-247-895-00
1-247-791-00
1-247-847-00
1-247-847-00

1-247-791-00
1-247-791-00
1-247-7191-00
1-249-437-1%
§-247-831-00

1-247-831-00
1-247-819-00
1-247-791-00
1-247-843-00
1-247-843-00

1-247-843-00
1-247-843-00
1-247-843-00
1-247-843-00
1-247-843-00

1-247-843-00
1-247-847-00
1-247-847-00
1-247-847-00
1-247-847-00

1-247-847-00
1-247-847-00
1-247-847-00
1-247-847-00
1-247-847-00

1-247-847-00
1-247-847-00
1-247-847-00
1-247-847-00
1-247-847-00

1-247-847-00
1-247-847-00
1-249-437-11

Description

CARBON
CARBON
CARBON
CARBON
CARBON

CARBON
CARBON
CARBON
CARBON
CARBON

GARBON
CARBON
CARBON
CARBON
CARBON

CARBON
CARBON
CARBON
CARBON
CARBON

CARBON
CARBON
CARBON
CARBON
CARBON

CARBON
CARBON
CARBON
CARBON
CARBON

CARBON
CARBON
CARBON
CARBON
CARBON

CAREON
CARBON
CARBON
CARBON
CARBON

CARBON
CARBON
CARBON

ed components arg critical

47K 5% 1/6W
270 5% 1/6W
390 5% 1/6W
22 5% 1/6W
1K 5% 1/6W

22 B% 1/8W
470K 5% 1/6W
22 5% 1/6W
4.7K 5% 1/6W
47K 5% 1/6W

22 5% 1/6W
22 5% 1/8W
22 5% 1/6W
47K 5% 1/6W
1K 8% 1/6W

K 5% 1/BW
330 5% 1/6W
22 5% 1/6W
33K 5% 1/6W
3.3K 5% 1/6W

3.3K
33K 5%
33K 5%
33K 5%
33K 5%

5% 1/8W
1/6W
1/6wW
1/ew

1/6W

33K 5%
47K 5%
4.7K 5%
47K 8%
47K 5%

1/6W
1/6W
/6w
1/6W
1/6W

47K 5%
47K 5%
47K 5%
47K 5%
4.7K 5%

16W
1/6W
1/6W
1/6W
1/6W

1/6W
1/6W
1/6W
1/6W
1/6W

47K 5%
47K 5%
47K 5%
47K 8%
47K 5%

1/6W
1/6W
1/6W

47K 5%
47K 5%
47K 5%

Replace only with same components as spi

7-8

Ref. No.

R¥1

X1
x2

7-2-2.

D1
D2

Parts No.

1-515-520-00

1-567-518-11
1-527-396-00

KEY Board

1-464-565-11
9-988-613.01

9-988-611-01
$-988-612-01

FRAME

15670-412-11

Description

RELAY

VIBRATOR, CRYSTAL
CRYSTAL, OSC

KEY80ARD UNIT
FPC BOARD

POWER (WITH RUBBER}
CAP {W|TH RUBBER}

SWITCH, OPERATE SEESAW

2. Parts printed in Bold-Face type are normally stacked for
replacement purpases. The remaining parts shown in this
manual are not normally reguired for routine service work.
Orders for parts not shown in Bold-Face type will be
processed, but allow for additional deiivery time.



Faf No. Parts Na. Dexcription
7-2.4. AC Adaptor (AC-HB1P/HB1B)
9.688-561-01 PC BOARD

CORD WITH PLUG

c1 1-123-335-00 ELECT 330 25V

c2 1-136-171-00 FiLM 0.3 50V

c3 1-101-005-21 CERAMIC 0022 S0V
C4 1-101-005-93 CERAMIC 0022 50V
D1 9-288-659-01 RU-4A

D2 9-288-569-01 RU-4A

T1.25A 250V

T1.25A 250V

T200mA 250V

CORD {ACHB1B)

CORD (AC-HBTP)

NOTE:

jsafsty.

only with

TRANSFORMER WITH POWER

TRANSFORMER WITH POWER

‘The shaded and A—marked components are critical to

| AL ADAF IEH, FAUKING

7-3. PACKING MATERIAL AND ACCESSORY

Ref. No. Parts No, Deseription

1-417-134-11 ELECTDR,‘ANT

1-463-663-11 ADAFPTOR, AC {AC-HB1P)
{for HB-10F)

1-463-665-11 ADAPTOR, AC {AC-HB1B)
(for HB-10B)

1-658-201-11 CORD, RF CONNECTION

3.760821-1 MANUAL, INSTRUCTION
[ENGLISH)

3-760-821-41 MANUAL, INSTRUCTION
{(FRENCH, GERMAN, SPANISH}
{10P AE}

3-760-821-51 MANUAL, INSTRUCTION
{DUTCH, SWEDISH, ITALIAN)
{10F AE}

3-795.888-12 MANUAL, MSX-BASIC
{ENGLISH] {10P AE]

3.785-888-33 MANUAL, MSX-BASIC
{FRENCH} (10P AE}

3-765-898-52 MANUAL, MSX-BASIC
{GERMAN] {10P AE}

3-795-898-82 MANUAL. MSX-BASIC
(SWEDISH)] {10P AE}
3-796-899-12 MANUAL, MSX-BASIC
{ENGLISH}
3-795-809-33 MANUAL, MSX-BASIC
{F RENCH} (10P AE)
3-795-889-b2 MANUAL, MSX-BASIC
IGERMAN]) (10P AE)
2-795-896-81 MANUAL. MSX-BASIC
[SWEDISH) (10P AE)

4-608-413-01 BOX, ACCESSORY
4-508-420-01 CUSHION [UPPER)
4-608-421-1 CUSHION (LOWER}
4-605-140-M SHEET, PROTECTION

4-608-418-01 INDIVIDUAL CARTON {far HB-10P}

4 508-415-01 INDIVIDUAL CARTON (for HB-10B)

2, Parts printed in Bold-Face type are normally stocked for
replacement purposes. The remaining parts shown in this
manual are not normally required for routing service work.
Orgers for parts not shown in Bold-Face type will be
processed, but allow tor additional delivery time.
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