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I. INTRODUCTION

The V-20 home computsr is an 8-bit personal computer manufactured in accordance with the
MSX specifications developed by Microsoft of the United States and ASCI of Japan.

“MSX" refers to a standard aimed at providing program software compaticle with all MS¥
machines by standardizing the different hardware and software specifications of various MSX
manufacturers. By conforming o MSX standards, programs from the various companies
marketing MSX equipment can be run on any MSX machine.

The V-20 comes in two versions — one is the UK version and the other is the French version. Any
differences between them are specifically menticned.

item

French version

UK version

Ton panel assy EY7-0971-000 S EY7-1081-000
Bottom panel assy EY7-0972-000 S EY7-1092-000
AC cord EY7-1087-000 p-4S EY7-1088-000
AC switch EY7-0920-000 = EY7-0920-000
Power transformer EY7-0821-000 =< EYT7-0921-000
Power supply FCB - 2 e

LED PCB N _

Keyboard assy SRR }é s

Key switch EY7-0986-000 = EY7-0986-000
Key switch (space) EY7-0985-000 = EY7-0885-000
Key switch (cursor) EY7-0984-000 2 EY7-0984-000
Main PCE s ¥ .

ROM EY7-0942-000 % FY 7-1095-000
RF modulator None L EY7-0870-000

Note:

The = mark indicates paris that are interchangeabie and the 3 mark indicates those that are not.



1. SPECIFICATIONS

CPU 8-bit Z-80A or equivalent

Clock 3.579545 MHz
VDP VIDEC CHIP TMS-9920A

Text 32 characters x 24 lines

Graphics 258 x 192 pixels

Colours 18
PROGRAM SOUND GENERATOR YM2149

Scale 8 octaves, 3tone chord {+ special effects)
ROM Type 23256

Capacity 32 K (MSX BASIC)
RAM

System RAM 64 K (Type 4864)

Video RAM 16 K (Type 4118)
KEYBOARD

Keys 73 (UK version) 72 {French version)
CARTRIDGE SLOTS 2
CASSETTE INTERFACE Remote contral function

Modulation FSK system

Transmission speed 1,200/2,400 baud
PRINTER INTERFACE 8-bit parallel interface BUSY, STRORE, handshake
TV INTERFACE

VIDEQ OUT Composite video signal (UK version)

RGB signals (French version)

BF OUT UHF 36 channa! (UK version)
POWER REQUIREMENTS AC 230V £10%
DIMENSIONS 402 (W) % 218 (D) x 82 (H) mm
WEIGHT 25 kg

I-2. INTERFACES

The unit's interfaces are shown in Fig. I-1.

Monitor TV Cassette

(UK version) V.20 tape recorder
*
TTTEFFITY

1 [

=3
e
I |

—

| I
[ ] ICICIE ] L I500!
{3 ||

% rgk%?mﬂnr“mnﬁgn
RGE (Franch version) | ROM or RAM L, """ = | oo or RAM
RF (UK version) cartridge cartridge

MSX

compatibie
printer

Home TV

Joystick 1 Joystick 2

Fig. I-1



13 PARTS

Cartridge slot 1 Cartridge slot 2

Keyboard

Upper-case letter LED Power LED

Joystick 2
cennector

Joystick 1 connector Power switch

Photo -1

RF output (UK version) Cartridge slot cover
RGE output {French version} .

Video monitor connector
(UK version only)

Audio output connactor

Printer connector

Audio cassette recorder
connector

Photo |2



~12 V regulator IC
+ 5 V regulator iC

+ 12 V regulator IC Secondary fuse

Power transformer LED PCB

VDP
VDP crystal
PP|
CPU
Keybeard

RF modulator
(Not used in French version)

PAL encoder PCB
{RGB encoder PCB in French version)
Note: Under this PCB, ROM and PSG are mounted.

Photo 13



Il. MAINTENANCE

This chapter details the disassermbly, re-assembly and adjustment procedures required for normal
maintenance.

The adjustments represent the minimurn conditions for proper operation of the unit and so whan
trouble occurs, it 1s recommended that an inspection be carried out first.

li-1. CAUTION

* Make absolutely sure that the power switch has been set to the OFF position and then that the
AC cord has been disconnected from the power outiet before proceeding with disassembly.

+ The foilowing peints should be borne in mind when handling MOS (Cs since their structure
makes them prone to damage by static in clothes or the body:
* Wrap the MUS ICs and main PCB in aluminum foil when storing or transporting these parts.
* Use a well-grounded soldering iron. If an ungrounded soldering iron Is used, check that there

is no leakage from the iron tip using a tester.

* It possible, use & work bench which is charge-proof,

*» For safety reasons, use parts with identical characteristics for the parts on the power PCB and
tor C5, €18, C35, R15 and D4 on the main PCB.



I-2. DISASSEMBLY PROCEDURES

Top and botiom panels

Remave the two screws ai the far side of the botiom panel, it up the far side of the top pane!, pul
it toward you and then lay 1t face down. Do this carefully because of the connectors which con-
nect the keyboard and main PCB on the near side.

3

&

Keyboard
Disconnect the power LED connector and JN'1 and JN3 on the main PCB. Remove the five screws
gecuring the keyboard and top panel and also the two keyboard hoiders.

Power PCB
Disconnect CN1 and connector J7 on the main PCB; then remove the screw which secures the
power PCB to the bottom panel.

Encoder PCB
Disconnect all connectors between Main PCB and this PCB. Then remove the two screws secur-

ing this PCB.

Main PCB

After having disconnected all the connectors and the ground wire soldered at R31, remove the
five screws securing the main PCB to the bottom panel. This can be done, while exercising cau-
tion with the printer connector holder, by lifting the near side of the PCB, sliding it toward you and
freeing the main PCB from the bottom panel.



II-3. RE-ASSEMBLY CHECKPOINTS

Basically, the disassembiy procedure is foliowed in reverse for parts re-assembly but the foltowing
peints shoukd be horne in mind.

Main PCB
Exercise care with the ground wire mounting and printer connecter holder.

Power PCB
When inserting the PCB, align the cutout and bottom panel tab.

Keyboard
When inserting the flat cable from the keyboard into JN1 on the main PCB, take care not to allow

the signal pattern on the cable to peel off.

Top and bottom panels

Position the power cord stopper so that the flat part of the bellows is placed perpendicularly and
the part where the groove forms a semi-circle is on the top panel side. Set the power switch so
that the green marker is on the near side. Position the fop panel so that it fits into the tabs provided
on the near side and lefl and right of the bottom panel.



Il4. ADJUSTMENT PROCEDURES

The unit's +5 V voltage and VDP ciock can be adjusted. Before proceeding, however, check that
the supply voltage is +10% of the rating.

+5 V voltage adjustment

Measure the voltage at pin 1{+ 5V, brown) and pin 4 {(GND, biack) of the connector inserted into
the main PCB J7 from the power PCB and adjust VR1 on the power PCB to set this voltage to
+5+025 V.

VDP clock adjustment
Using a 10:1 probe, connect a frequency counter 1o pin 37 of U30 (VDP) on the main PCB. Adjust
TC1 to set the frequency to specified value.

UK version: 445.12445 52 kHz

French version: 447 3~447.7 kHz

J7 TC1 VR1

Photo -4

Pin 3
of U3



5. TROUBLESHOOTING

O
Y
’ N
Picture on TV? o
Y

. Picture on
display monitor?

{UK only}

Y
N
Sound heard? o
Y
. N
Key input OK? o
Y

Cassette working?

Joystick working?

Printer operating?

Y

N
Operating propetly? 4@

End



®

Power check

1. Is power cord connected fo power outlet?
2. s power switch at ON position?

3. s power LED on?

Power circuit check
1. Has fuse blown? (F2 = 25 A)
2. Is connector CN1 on power PCB connected?
3. Is connector J7 on main PCB connecteg?
4. Is +5 V voltage being supplied?
<Check Procedure>
(1) Set the power switch to ON.
(2) Locate the four DC output wires leading from the power PCB. (J7)
Brown: +5V
Red:. +12V
Orange:; —12V
Black: GND
(3} Connect a tester to J7 and check that the voltage is +5 V £5%.
{4) Check the parts used for the +5 V circuit:
C1~C3, DinvD5, RiRE, TR1, Ut, VR1, L1, C10, C11
Refer to -4 if the voltage is not +5 V +5%.
5. Is +12 V voltage being supplied?
<Check Procedure>
(1} Set the power switch to OFF.
{2y Disconnect the J7 connector on the main PCB.
(3) Check the parts used for the + 12 V circuit:
C4~C8, U2, D8, R8
6. Is —12 V voltage being supplied?
<Check Procedure>
(1} Set the power switch to OFF,
(2) Disconnect the J7 connector on the main PCB.
{3) Check the parts used for the —12 V circuit:
C7~CY, U3

10



Main PCB check
t. Iz the master oscillation freguency 14.31818 MHz?
Measure the frequency at U49 pin 3 with an oscilioscope.
2. Is the CPU clock “$” frequency 3.579545 MHz?
Keasure the frequency at U3 pin 8 with an oscilloscope.
Reset circult check
s U3 pin 26 high?
Check DB, C36, R19~R22, TR3, U41.
4. CPU peripheral circuitry check
{1) Address bus area (AO~A1E)

a3

U4, Us, Usy
{2y Data bus area (DO~D7)
U23
{3} Control signal area
u40
& Cartridge signal check
CN1, CN2

o

Is the —5 V voltage supplied?
<Check Procedure>
{1} Is the ~12 V voltage being supplied?
{#) Measure the voltage at U31~U38 across pin 1
and GND using a multimeter.
{3} Check the parts used in the =5 V circuit,
R15, D4, C18
7. Main RAM area check
{1} Dynamic RAM check
UsnU15
(2} BAM address multiplexer check
us, U7
{3) RAS, CAS, WE check
Uz2s, Udt~b44, U46, 47
{4} SLTSL3 area check
UiB~U18
8. PPI area check
(1) WO decoder circuit check
U18, U2z, uzs, U41, Ua3
{2) Control outputs from U3
M1, IORQ, RD-N, WR-N

11



9. ROM area check
(1) Address inputs (AO~A15)
(2) Data outputs (DO~DT}
{8) BLTSLO
10. Wait circuit check
(1} & input
Wi
(2) External WAIT
(3) M1
40
11. Cthers
{1} Data bus
HO interface IC, U18, U24, U28, U30
(2) 11O control address
AQ, A1, A4, A1S

®

TV connections check
1. Is cable connected correctly?
2. s the channgl selector set correctly?

Computer internal check
1. Encoder PCB check
{1} UK version
Check RF modulator
Check PAL enccder PCB
Check connactor JN10
() French version
Check RGB encoder PCB
Check connectors JN10 and JN12
2. VDP area check
(1) VDP
uao
{2} VO decoder circuit
U18, U2z, u28, U41, U43
(3) Crystal
Frequency check (Refer 1o 11-4)
(4 Videc RAM check
U31~L38
{5) Control signal and data bus from CPU



{3} (UK version only)

TV connections check
1. Is cable connected to VIDEO output?
Z. s connection made io the VIDEO input on the TV?
3. Is TV cormnection for composite video input?
¥ Some monitor displays ailow only specific TV signal input.

Computer internal check
T Video output pin
JB
Composite videa circuit
VDP area check
{1y VDP
30
(&) O decoder circuit
U18, U2z, U28, U411, U43
{3y Crystal
Frequency check (Refer to 11-4)
(4) Video RAM check
L3138
{5) Control signal and data bus from CPU
4. PAL encoder PCB.

o B

Home TV
1. Check again items listed in Section (2).

2 Adjust the volume control on the TV.

Monitor display

1. s TV's AUDIO input connected to computer’'s AUDIO output?
2 iz cable connected to AUDIO output?

3, Adjust the volume control on the TV,

Audio system (amplifier)
1. I8 system’s AUDIO input connected?
2. 18 system’s input selector set properly?
*  Some amplifiers have a function selector.
3 s the volume control set appropriately?

Computer interior

1. Check the connectors.
J2

2. Theck the mixing circuit.
LUs0
—12V check

13



3. PSG area check
(1} PSG
U24
(@} Clock input check
(3) Control signal chack
Uz, u21, U24, u4s, U43
{4) /O decoder cirouit
Uzz, U41, U43
(5} Addresses AQ, A1 and data bus from CPU

®

No input from any key

1. Check the connector connection.

2. Check keyboard control circuit.
U118, U18

3. Check IO decoder circut.
U18, U2z, U28, U41, Uagd

4. Check control signal output from U3.
M1, ITORQ, RD-N, WR-N

No input from some keys
1. Check the connector connection.
JN-1
2. Check sirobe signal output.
JN-1, U139, U18 PC port pins 14~17, US2
3. Check return signal.
JN-1, U52, 18 PC port pins 1825
4. Check cable connecting keybeoard ang main PCB,
5. Check keyboard PCB.
8. Check key switches.

Does lock key LED light?
1. Check connector connections.
2. Check lock key control output.
{1) U38
{2y U18 PC port pin 11

®

No loading from cassette
1. Check connections with cassetie tape recorder,
2. Check connecting cable.
3. Computer internal check
(1} J8 check
Pin 5
(2y CMT input circuit check
148, C6,C7, R7~R14

14



o saving onto cassette
Check connections with cassette tape recorder.
Check connecting cable.
Computer internat check
{1} J& check
Pin 4
{2) CMT output circuit check
R25, R26, R30, C71
{3y PPl check
U118 PC port pin 12

sk

W R

No remote control
1. Check connections with cassetie tape recorder,
2. Check connecting cable.
3. Computer internal check
{1} JB check
Pins 6, 7
{2y CMT remote control circuit check
R29, TR2, D&, RY1
{3) PPl check
U18 PC port pin 13

@

Joystick check
1. Check the connecting connecters,
J3, J4

2. Computer internal check
{1} General-purpose output circuit check
(2} PSG inputioutput port check
Input ports: IOAD~ICAS
Output ports: 10BO~IOBE

Check connections with printer.

Check connecting cable.

Computer internal check

(1) J5 check

(2} Printer control circuit check
U2, uz29, uzs

{3} 1O decoder circuit check
U2z, W41, U44, U4s

F'*’E‘Jr'“‘@

O

Read through the above saction on troubleshooting and re-check.

15



HI. CIRCUITRY DESCRIPTION

This unit uses a Z-80A CPU, an 8255 PPl and a 4864 RAM. If you are unfamiliar with
these LSI chips, it is recommended that you read the introductory guide o these LSI
first. Similarly, this section includes some details on the PSG (programmable sound
gensrator; YM2149) and VDP (video display processor: TMS9929A) but reference
should be made to the LSI introductory guide for more information. The circuitry
description is divided intc 10 sections:

Block diagram

CPU

Memory

IO ports

PP and keyboard

PSG and joystick interface
VDF

Cassette interface

Printer interface

Power supply circuits

fll-1. BLOCK DIAGRAM

Ok Ok 4 * A * * % %

Fig. I1-1 18 a block diagram of this unit. It indicates that the unit is composed of the following four
main LSI chips:

* CPU (central processing unit)

* PPl (programmable peripheral interface)
* VDF {video display processor)

* P3G (programmable sound generator)

16



The PPlis an LS) with three 8-bit ports and the inputfoutpul mode of these ports is switched by re-
guests from the CPU. The VDP has a 18K V-RAM and it controls the character display and graphic
display. Thig LSI outputs the video composite signal which is modulated by the RF modulator on
the main PCB to provide the RF output signal. The PSG has three independent oscillators and
sounds can be preduced by specifying their oscillation frequencies, envelopes and sound levels
using software. Apart from its sound functions, this LS! has two 8-bit inputfoutput ports which are
used for conirolling the two joysticks and reading data siored on cassetie. The transmission of
data to the keyboard, slot selection and to the casseatte and the remote control maode are all con-
trofled by the PRI, and the printer interface is controlled directly when addressed from the CPU,
The ROM is a masked 32K ROM which cortains BASIC and BIOS. The RAM is 84K-byte of type
4854 dynamic RAM and it is refreshed by the CPU. The unit also uses two cartridge slots, and
-games can be played by loading ROM cartridges into the siots.

ot
FAM 64KB s&gx E;fgi% Cassetts
Tape Hecorder
N AN
. _ A CMT o
Data Bus % I —1 interface 2 5
! ;
cPU : : m—
Z-80A ! PP1 Keyboard
! i
Address Bus J Monitar TV
e I =
Seleciion Video ||
Audio
> V-RAM
17" 16KE {D-RAM)
________ PAL
Q T VOP __{ Encoder ["RF |gp Home TV
: : E L.Pce | -W—‘ Mod, 5
i | : RGB RGB =
: Rg)rM E 7 : _ | Encoder L
I PCB : o
£ ORAM |
§Caftridge ] i
: :’ —_— Audic Amp
%— ———————— J: udio {:}O o
Joystick 1
PSG oY
= j e Bl antor
i D ower S
B SRl [ Joystick 2
Printer | . pp ,
— Interface Printer —%

Fig. Ili-1

17



li-2. CPU
A high-speed 7-80A or its equivalent is used for the CPU. Its main signals are described below.

CLOCK &)
The frequency of the OSC biock is counted down to cnefourth (3.579545 MHZ) by the 49 2-stage

flip-flop, its rise characteristics are enhanced by the U2 inverter and the signal is finally connected
to the CPU.

RESET

The CPU and |.S| RESET and RESET signals are produced by the reset circuit composed of TR3,
Ua1 and other parts. After the 4 5V voltage rise occurring when the unit's power is switched on is
delayed by the C36 charging, TR3 turns on and the RESET signal is then inverted by U41 for use.
D5 in this circuit is used to speed up the C36 discharging when the power is switched off.

CLOCK

a 9110
i

1431818 MHz

3

03¢ Block
7 U583, X2)
-

u4

[

us

95* R21

R19
36 i R0 %

us1

LI NP N
VORINT|  10.J420

D7

D
b=

MERD

AFSH

Fig. Ill-2
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WA

in accordance with the MSX standard, a wait cycle is inserted after the CPU M1 cycle by the U1
#io-fiop. When the CPU felches the command OF code, the M1 signal is set low. This low signal
wiich has passed through U40 resets the first stage U1 at the next CLOCK signal rise edge and
$his 0 pin low signal is input to the CPU WAIT pin.

8y rosetting the second stags U1 at the next CLOCK signal rise edge, the first stage U1 is set
diractly and the WAIT pin is set high.

The WAIT signal from the cartridge siots is input into the GPU by directly resetting the first stage
[EE8

~E

AO~ATS 1 /

A

W-—_E\__ej——e—
)

Pin 9 (U1)

\74
\

\
-
[

Fig. 113

NT

Mode 1 is used for interrupts with MEX BASIC. The interrupt generated every 1/30 sec. from the
¥DP and the interrupt from the cartridge slot are OR-ed at U42 and connected fo the CPU. Only
e INT interrupt signal is used with this unit; the NMI signal is not used.

HALT, NMI, BUSRQ, BUSAK
These signals are not used with this unit.

System control signals (M1, RFSH, MERQ, IORQ, RD, WR)

in order to satisty the MSX standard fan-out, the system control signals are connected to the car-
tridge slote and devices through the U4Q driver. In areas of the main PCB where gate delays pose
problems, they are used directly without passing through the driver.

Address bus signals (A0~A15)

Az with the system control signals, the address bus signals are connected to the cartridge slots
and devices through the U4, U51 and US drivers.

19



Data bus signals (DO~-D7}

Since a bidirectional data bus is used, the data bus signals are connected to the catlridge siots and
devices through the U23 transceiver.

With normat 110 and memory operation the signals are input when the RD signal is low and output when
the WR signal is low. When the mode 2 interrupt is designated by an external ROM or machine
language, the vector must be read without the RD signal from 110 after the interrupt sicnal (INT = iow)
has been received. A gats is configured by U42 and U43 to resolve this.

The: vector after the interrupt is sent from /O to the CPU when the TORQ and M7 signals have been set

low after the CPU has received the TNT signal.

T T2 ™W ™w T3
R A WY S R A W A VY A W W
INT L/
AD~A15 X 4
MERQ S
ORG | A
BD
M \ /

Pin 8 (U43) T B

Fig. k4

20



. MEMORY

£ 32 K masked ROM (HMB13258) and 64 K dynamic BAM are mounted on the unit's main PCB
witile it Is also possible to provide memories in 16K units for each of the siots with MSX BASIC sup-
These memeries are selected and arranged at each slot by writing the dala into the PPI ports with
software.

Memory map

& shown in Fig. -5, the MBX memory space is selectad and arranged in page units of 16 K, pro-
duced by dividing 64 K by four.

LI the main PCB the 32 K ROM is accommodated in slot 0 and the 64 K RAM in slot 3. The re-
mainings slots 1 and 2 are similarly arranged in 16 K page units. However, with MSX BASIC the
system RAM can be accommodated only in the area above address BO0OH.

For BASIC the largest RAM area which is mounted confinuously from the FFFF address 1o the
BO00 address is made o serve as the system RAM area.

FFFF
RAM
16 KB
3
CQaoG
RAM
5 16 KB
8000
RAM
16 KB
:
ROM
4000 - =
32KB oy
16 KB
0
000C
CPU Siot 0 Slot 1 Siot 2 Slot 3
Fig. 115
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Slot selection

Linder the MSX standard, the memory space is divided into slots of 64 K each and each siot is fur-
ther divided intc 16 K page units,

When the system is Initialized after the power has been switched on, a check is conducted on the
pages of each slot to see whether memaories are mounted. If required, the slots are selected page
by page. This is controlled by the slot selection circuit which is composed of U186 and U17, The
U18 (PP PA port is a register which stores the slots for each page and its bit configuration is
shown in Table ili-1.

Bit Configuration
PAGFAT These designate the slot of the 0000~3FFF address page
PALIFAZ These designate the slot of the 4000~7F-F address page
PAAPAS Thase designate the siot of the 8000~BFFF address page
PABIPAT These designate the slot of the CO00FFFF address page

Table {lI-1

The table clearly shows that two bits designate the slot for each page and so actually 4 slots can
be designated for each page.

22



Fig. H1-8 shows the unit's slot selection circuit. The data received from the PPl PAS-PAY ports are
givided into page unit siot select signals by U17 with the A14 and A15 address bus high-order 2
bits, these signals are decoded by U168 and siot select signals SLTSLO, SLTSL1, SLTSL2 and
SLTSLA are produced, The SLTSLO signal is used as the enable signal of only the ROM on the
main PCB. The unit's RAM is accommodated in logical terms in siot 3 and so the SLTSLS signal s
used as its enable signal. The signals which have NAND-ed the MERG and RFSH signals are con-
nected so that the siot select signals are not output to the U186 G pin (15) when the D-RAM is
refrashed.

8 7 14 a8 012 (SR

PAD 160 1y A 70
P — 20 11 BLTBLI [GM1 l22
] A
PAZ 11 oy Blg Wi [l 2l AN OE g
" a6 Hg E
PA3 ;
10 SLTSLE (N 5
Fa4 1 1C2 Y2 o_..,.m__( i Data Bus )
- | @ ST At4 ‘
PAS | 8 SITSs. !~ -
PAB ROM D7
Ald
A15 AL =
Y 20
4
At 2l - : -
A5 3 L i ez
B Y2 =
B 1 U ¥ifp Cartridge
G 10 5 == | Shots
o Foli )
9 a2

Fig. -6
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ROM select signais

Apart from the slot select signals, it is stipulated that the ROM select signals listed below be output
to the cartridge siots. Therefore, these signals are producad at U2, U47 and U16 using the ad-
dress bus high-order 2 bits and RD signal. (Refer to Fig. il16)

When the 4000-BFFF address ROM cartridge is used, the advantage is that the cost of the car-
tridge itselt can be reduced since the address decoder circuit is located in the main unit.

Signal Details
CS1 ROM 4000~7FFF address select signal
cs2 ROM 8000~ address select signal
Ccs12 ROM 4000~BFFF address select signat (for 256 K ROM)

Table Hi-2

O-RAM access

Eight type 4864 64K D-RAMSs are used in this unit as the systern BAM. Besides its usual readfwrite
capacity, the D-RAM is characterized by the fact that its memory operation must be executed for
each of the 256 row addresses within 2 msec. because of the way it is constructed. This operation
is known as «refreshing.»

The Z-80A CPU contains the circuitry required for refresh control and refreshing is performed
onca every time each step of the command is executed.

Fig. lIl-7 shows the D-RAM conirol circuitry and Fig. 111-8 the timing for normal memaory access (no
refreshing). When the CPU accesses the memory, the desired memory address is first placed on
the address bus. Next, the CPU sets the MERQ signal low at the T1 clock signal rise. This signal
enabies the U 16 slot select signal. The shaded areas in the timing chart denotes gate delays. This
low signal passes through U42 and U44 and it sets the D-RAM RAS pin fo low, and the D-RAM
reads the address bus low-order 8 bits as the row address. U25 is then reset at the down of the
naxt clock signal, the D-RAM CAS pin is set low and the address bus high-order 8 bits are read as
tha cotumn addrass. The address bus row and column addresses are selected by the Ug and U7
selectors using the U41 and U43 gate delays and the RAS signal. For refreshing, the CPU first
places the refresh address on the address bus and it then sets the RFGH and MERQ signals low,
these signals are gated by U42 and U44 and the RAS pin Is set low.
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li-4. O PORTS

The Z-80A employs the IORQ signal and the low-order 8 bits (AD~AT) of the address bus and i
enables the YO ports to be connected from the 00H 1o the FFH addresses.

Under the MSX standard, addresses 80H~FFH are used by the system.

When the address bus A6 is set low and A7 is set high by the U22 decoder, A3, A4 and A5 are
decoded and the various O select signals are produced. The M1 signal is connected to the
enable pin E1 so that the /O cannot be selected by the FORQ signal produced by the CPU when a
mode 2 interrupt is received. The 00H-7FH address /O porls are not used with this unit,

Table 1I-3 lists the addresses and their functions.

FF
11O ADR | RW Function Remarks
E0
&HO8 W | Data write in V-RAM
D8 R Data read from V-RAM 9929A
*FDC &Hg9 W | Command, address setting
DO e R ! Status read
&HAD W | Address latch
Co &HA1 W | Data write YM2149
&HAZ R Data read
80 &HAB W ¢ Port A data write
PP R read
A &HAQ W Port B data write
PSG R read
A0 SHAA W | Port C data write
VOF R read 8255
98 &HAB W | Mode setting
*Printer
%0 &HY0 W | Strobe output (60} Latch output
R Status input (b1) BUSY """
i RS20 &HO1 W | Print data latch output
o0

As indicated in the table, /O addresses 80 to FF are for system use. Empty columns dencte
system reserves.

Addresses 00 to 7F can be used as desired but since the same addresses have been allotted be-
tween different systems, it may not be possible to use the addresses simultaneousty. Basicaily, 110
devices should be placed in the memaory space.

Tabie {l1-3
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lI-5. PP1 AND KEYBOARD

“PPI"" stands for programmable peripheral interface. It has three 8-bit ports (PA, PB, PC) and the
bits of the PC port can be divided into the high-order 4 bits and low-crder 4 bits by mode control
from the CPU. Although there are 3 modes {0, 1, 2}, mode O in which the PPl is used as a simple

/O port is designated in this unit.

The PPl is basically used as follows. Before the data are transferred, the mode and peort INJOUT
setling data are written into the PPl with the AQ pin high, At pin high and WR pin low.

Then, as shown in Table {il-4, the port and data transfer is conducted by combining the AD, A1, BD
and WR pin signals. Tabie 1lI-5 shows the PPl's bit atlocation and Fig. -9 shows the keyboard

layout.

Al | A0 | RD | WR Function

0 0 0 i Daia bus-<— Port PA

0 1 0 1 Data bus-— Fort FB

1 0 0 1 Data bus-— Port PC

0 0 1 0 Port PA -«— Data bus

0 1 1 "0 Port PB = Data bus

1 & 1 ” G Port PC = Data bus

1 1 1 0 Mode, port INJOUT setting

27
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PPI bit allocation

Port Bit o Signal Function

A 0 * CSOL | O000~3EEF address siot designation signal
1 CSOH
2 CS1L 4000~ 7FFF address slot designation signal
3 CS1H

O

4 CS2L 8000~.BFFF address slot designation signal
5 Cs2H
2 CS83L 0000~FFFF address siot designation signal
7 ' CS3H

B o 4
{ ! Keyboard return signal
t '

C o l KB0O
1 KB1 Keyboard scan signal
2 KB2
3 KE3
4 O CASON Cassette controf (L= ON}
5 CASW Cassette write signal
8 CAPS CAPS lamp signal (lights when low)

i 7 . SOUND | Sound outpul with software

Table 1l1-5
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PCD 15
PC1 14
PpC2 13

PC3 12

i/ F8\—-—<F2 77
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PE7
PB6
PB5
PB4
PB3
PB2
PB1
PED

R

VAN IWANR VAN

Fig. IN-9

Note:

Keyboard layout in this HHlustration is applicable for the UK version. For the French version, refer to
part VIl in this book.
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ill-6. PSG AND JOYSTICK INTERFACE

“PSG" stands for programmable sound generator, Fig. I1-10 gives its logical internal structure
and register functions.

Operating principle

Inside the PSG are 16 8-bit registers from RO to R15, of which R0 to R13 control the sound diractly
and R14 and R15 are used as HO ports for general purposes.

Also inside the PSG are three frequency-variable oscillators, a noise generator and a low-
frequency oscitiator for controliing the enveiope pattern. Their freguencies are determined by the
contents of the carresponding registers. The sound produced by the 3 oscillators and noise
generatar is mixed for each of the osciliators by a mixer, the volume is controlied by attenuators A,
B and C, and the sound is output. 1t is also possibie to produce a fluctuating howling sound by
varying the attenuators in accordance with the envelope generator patiern in the cycle generated
by the low-frequency osciliatar.

The average fraquency (fHz) of the A B and C osciliators and of the noise generator can be
designated by converting the value of D found from the formula below in binary and by entering ft
into the registers.

D = 1789772.5118 x fHz = 11860/Hz

Sirmilarly, the frequency of the iew-frequency oscillalor can be sought from the formula below:

D = 1789772.5/256 x fHz = 6991/fHz
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PSG access
The PSG is accessed by the CPU which operates the BC1 and BDIR pins. Table 1118 gives the BC1
and BDIR pin combinations and functions.

BC1 BDIR Function
(0] 4] Places P3G data bus in high-mpedance state
1 0 GPU reads contents of register connected to data bus
] 1 CPU writes data into register connected to data bus
1 1 Designates register connected 1o data bus

Table [1i-6

Fig. lI-11 shows the PSG select circuit and Fig. 1112 is the cireuit's timing chart.

When the CPU selects the 10, the desired I/0 address is placed on the address bus, and the IDRQ
and FD or WR signals are set low. Since the 1j43 pin 1 is the output of 1O address decoder U22, it
is set low after & stight delay from the IORG signal down, and if the U43 pin 2 (Fyis low, the U48
gate is enabled and the BC1 and BDIR signals are output corresponding to address huses A0 and
Al. Furthermore, the @) low signal is inveried by U41 and () terminal of the first stage U21 is set
high. Conseguently, the first stage U271 is et at the (B signal rise. The (@ ciock signal is the revers-
ed CLOCK signal and so is in phase with the CPU's basic clock ¢§ signal. In other words, Cis set
high at the Tw rise. The second stage U21 s set at the rise of the next ¢ signal and () is set low.
When the CLOCK signal is high, that is, when ¢ is low afterE)is set low, the U486 gate condition is
satisfied and (F)is set high. @) is also set high and BC1 and BDIR are set low.

The (A)signal is enabied by the IORQ signal and so when the TORQ signal is high, U41 is inverted,
B s set low, the U21 flip flop is directly reset and ©) is set low and () high.
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/O Ports

inside the PSG are two 8-bit ports, port A and port B. The input/outputs are determined by
controlfing bits 6 and 7 of the register R7. Table 17 gives the combinations and functions of bits §
and 7 of register 7. In this unit port A is used as an input and port B as an output.

Bit7 Bit 6 Port A Port B

0 0 Input input

0 1 input Output

1 0 Output Input

1 1 Output Output
Tabie -7

Tabie 1118 gives the PSG bl aliocation and Fig. IH-13 shows the flow of the signals when the
joystick ts used.
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PSG bit allocation

Port Bit /o Connector pin Signal when joystick is
used
A 0 A J3-1 1 FWD1
Jé-1 *2 FWD2
1 J32 1 BACK1
Ja-2 *2 BACK2
2 J33 1 LEFTH
J4-3 *2 LEFTZ
3 J3-4 1 RIGHT1
Ja-4 *2 RIGHT2
4 J3-6 1 TRGAT
Ja-6 e TRGAZ
5 J3-7 * TRGBE1
Ja-7 *2 TRGR2
5] Key layout designation
input (Connect 1o +5 V)
7 ] CSAR (cassette tape read)
B 0 A J36 *3
; jg:; g High level
3 O J4-7 *3
4 J3-8
5 J4-8
3] Port A input select
7 Y Not used

1. Effective when bit 6 of port B is low. For joystick 1.
2. Effective when bit 8 of port B is high. For joystick 2.
3. These pins should be set high when they are not used as cutput ports. Signals are cutput

through open collecter buffers.
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7. vDP

VDP is an abbreviation of Video Display Processor; this single IC performs all controls pertaining
to the Display. The VDP used is the TMS9929A produced by Texas Instruments, and is equipped
with graphics display of 192 x 256 elements, 32 surface sprite surface function convenieint for
games and animation, 16 colour simuitaneous display, and a V-BAM refresh funclion. The VDP
outputs three colour signals, RB-Y, Y, and B-Y.

The VDP contains 8 internal write only registers and 1 intemal read only status register. pius an
axternal 16 k-byte V-RAM, and thus controis the gereen in accordance with the data from these
devices. The following is an explication of the image signal processing for the UK and Frenich
Versions,

UK version

In the UK version, the VDP’s colour difference signal cutput B-Y, Y, B-Y signals are sent ic the PAL
encoder circuit board, where they are converted into a video composite signal in confirmity with
PALL The desired image is produced on the TV screen as the electron beam iz swept in the
horizontal and vertical directions, and specific colours are specified.

The horizortal sweep is performed in 84 usec from left to right, and the vertical sweep is
performed from top 10 bottom in about 20 msec. Namely, 212 horizontal sweaps occur in the
periad of a single vertical sweep. However, with actual TV sets, the beginning timing of the vertical
sweep is offset by the time of one vertical sweep, so that 313 horizontal sweeps are inserted, thus
giving the screen greater detaill. This is called an interlacing system, but this system is not used on
the present IC.

in Fig. lii-14, the part indicated by the broken line is the inserted horizontal sweep. A single
horizontal sweep signal is composed of a horizontal sync signal, a colour burst signai, and a video
(image} signal. The horizontal sync signal is for the purpose of timing the horizontal sweep. The
colour burst signal is a 4.43 MMz burst signal, and has the function of synchronizing the phase of
the colour sub-carrier oscillator within the TV. And the 4.43 MHz frequency component of the
following video signal has its phase compared and detected with the colour sul-carrier oscitlator,
and the colour signal is thus produced. However, with the PAL-system, the phase of the colour
burst is alternately changed between +135° and +225° gvery other harizontal sweep. This is in
order 10 reduce phase distortion producad in the transmission line.

The amplitude of the AC component within the video signal expresses colour tone. and the DC
level of the average amplitude value expresses colour depth.

Each vertical sweep is compaosad of 312 horizontal sweeps, and at the head of each such sweep,
a vertical sweep syc signal is impressed in arder to time the vertical sweep.

The PAL encoder circuit board produces the video composite signal from the B-Y, Y, B-Y signals.
This composite signat passes through the rear panel video out connector and Is supplied to the
monitor TV, while at the same time 1t is modulated at the UHF 36 channal frequency (591.25 MHz)
by the BF modulalor, and passing through the rear panel RF connector, it is supplied to the TV
sef’s antenna terminai. In addition, the audic signal from the PSG is also modulated to the radio
frequency (597.25 MHz) of the same channe! by the RF modulator.

French version

in the French version, the RGB encoder circuit board produces the colour signals R {red), G
(green) and B {blue), and the syne signal naeded for timing the horizontal and vertical sweeps from
the VDP colour difference signal.

Since the ¥ signal output from the VDR is the luminance signal, it containg a certain fixed ratio a, §,
y of the respective colour signals RGB. Namely,

Y = aR+ 3G+ yB
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Accordingly, if the values of a, 8, and y are known, the G signal can be obtained from the Y, B, and
B signals.

The R signal can be obtained from the sum of the R-Y signal and the Y signal thus,
R=(R-Y)+Y

In the same way, the B signal can be obtained as the sum of the B-Y and Y signals:
B=EB-Y+Y

In this way, the RGE encoder PCB produces the three primary colour signals R, G, and B from the
¥, R-Y, and B-Y signals input from the VDP. Also, the sync signal is produced by slicing the
luminance signal Y.

1 Horizontat Sweep Time

o]

7 gin

Video Signai

Horlzontai

Sync Signal Phase difference becomes
Coiour Burst colour signal
Signal /

Chroma Saturation

Brightness

Fig. lll-14
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Interface

Interface with the CPU is provided by combinations of 3 signals, CSW, CSR and MODE. Access lo
the VDP can be divided broadly into two ways: reacdfwrite of the registers inside the VDP and
access of the V-RAM through the VDP.

Table lil-9 gives the functions of the 3 control signals.

Signal Function

MODE This is set low when data are transferred from the CPU TO THE V-BAM or
vice versa. Al all other times it is high.

CSR When set low, the VDP outputs 8-bit data to the data-bus

CSW This is set low when writing 8-bit data from the CPU.
The data are set into the VDP with the rise of this signal.

Table I1i-9

Interface with the CPU is provided by connecting the MODE pin with the AC signal of the address
bus and by connecting the C8R and CSW pins through the U28 gate. U28 is enabled when the
CPU selects 98H and 994 as the /O addresses and it judges whether data should be transferred
to the V-BAM by the AD signal.

Writing data into the VDP register
Data are written into the VD3P register (write-only} as shown in Fig. 11I-10 for selecting the display

mode and other functions and for setting the base address.

CcsSwW CSR MODE

1st byte data D7 b6 D5 04 D3 D2 O1 DO Low High High
2nd byte data i 0 0 0 0 RSCRSt1RS2 Low High High
Table lI1-10
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The data to be written are sent first, the D7 bit is set high and registers 0through 7 are designated
by RS0, RS1 and RS2.

Reading data from the VDP status register
The CPU reads out data in bytes from the status register. Tha controf signals are as follows.

cs5wW CSR MCDE

Status register contents | D7 D6 D5 04 D3 D2 D1 DO High Low High

Table 1111

Writing data into the V-RAM
The CPU transfers data through the VDP to the V-RAM using the 14 bit autc increment address
register ingide the VDP. Two bytes are required to set the address register.

f CSW ' CSR | MODE

1st byte {acdress set) | AG A7 A8 AD A10 A1l AT2 A13 Low High High

2nd byte (address set}| 0 1 AD-A1 AZ A3 Ad A5 Low High High

3rd byte {data) DYDE DS DAD3 D2 D1 DO i Low High Low
Table [H-12

The V-BAM’s high-order 8 bit address is set with the first byte, bit D7 is sel to 0 and bit D6 to 1 and
the fow-order 6 bit address is set with the second byte, and the write data are sent with the 3rd
byte. Once the address register is set, it is automatically incremented and so after this i is

acceptable for the data only (CSW low, CSR high, MODE low} o be sent without the address
having to be sat,
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Reading out data from the V-RAM
The procedure for reading data from the V-RAM is, basically, the same as that for writing dala.
Howevar, there are two differences: when data are read, G55 is low and the D& bit of the second

byte is low.

CSW CSR MODE

1st byte (address set) | AG A7 A8 AS A10 A11 A12 A13 Low High High

2nc byte (address set) |0 O AD At A2 A3 A4 AS Low High High
3rd byte (data) D7DED5R40D3 D2 D1 DO High Low Low
Table 1113
CLOCK

The VDP uses a crystal oscitlator to produce the syne, colour burst and video signals required for
the picture. Care should be exercised since if this frequency shifts, the picture will be thrown nto
disarray. The clock signal is adjusted with irimmer capacftor TC1. For details, refer 1o the section
on adjustments in Chapter 2.

V-RAM
Eight type 4116 D-RAMSs are mounted for each bit of the registers to serve as the V-RAM. The VDP
performs all the V-RAM readiwrite and refresh timing operations,
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llI-8. CASSETTE INTERFACE

The cassette interface has remote control functions which control the input and output and
cassette recorder motor, and its transmission rate can be set by the program to 1,200 or 2,400
baud.

5K is used as the recording system and with a 1,200-baud rate 2,400 Hz is used for marks and
1,200 Hz for gpaces.

When a program is saved on tape, the CPU sands the data o bit 5 of port C and after the data
have passed through the R3U/C71 integrator circuit, their level is aligned by R25 and R26 and they
are outptit to pin 4 of J8. When a pragram is loaded from a tape, the sine-wave signals received
from pin 5 of JB are converted into igital signals by the U48 Schmitt circuit and the signals are
read inte the CPU through bit 7 of the PSG’s port A.

The remote control functiens are carried out by shorting or opening pins € and 7 of J8 using refay
contacts. The signals are output from bit 4 of the PPI's port C and TR2 is turned on in the low
active slate.

IH-9. PRINTER INTERFACE

HO addresses 90H and 91H are used for the printer. When the CPU has selected S0H or 81H as
the /0 address, the decoder Y2 pin of the U22’s address decoder is set low and U45 is epabled.
45 decodes the RD-N, WR-N and AD signals, and when AQ is low or, in other words, when BD-N is
low with 90H, pin Y2 is set low, U2 is enabled and the busy signat from the printer is placed on bit
1 (D1) of the data bus. In the same way, wher WE-N is low, the U25 strobe flip-flop s set at the rise
by the data bus bit DO,

When AQ is high and WER-N is low, pin Y5 is set low and the printing data are set in U29 at the rise.
Table 1I-15 shows the timing with the printer,
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Fig. HI-15
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11-10. POWER SUPPLY CIRCUITRY

This unit provides a + 5 V voltage for the logic ICs, +5V, =5 V and + 12 V voltages for the
D-RAMs and aiso a —12 V voitage for the cartridge slots and operational amplifier used for the
audio outptd.

The power PCB produces the +5V, +12 V and —12 V voltages while the —12 V voltage is
produced by regulating the —5 V voltage with zener diode D4 on the main PCB.

+5V

An AC voitage of about 11 V is input from the primary of the power transformer across pins & ang
4 of CNT1, this is rectified by diode bridges D1, D2, D3 and D4 to a DC voltage of about 12 Vand it
is then input into a regulator 1C. U1 is & chopper reguiator,

Zener diode ZD1 for generating the reference voltage is connected to pin 3 and the reference
voltage is adjusted by VR1.

TR1 cornnected to pin 4 is for detecting overcurrents. When an overcurrent is detected with a drop
in the voltage of R4, TR1 is turned on and pin 4 is set low, and the oscillator circuit inside the IC
stops and no longer cutputs a signal.

Fig. 11116 indicates the circuitry inside the U1.
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Fig. Ili-18

+12V

An AC voltage of about 14 V is supplied from the secondary of the power transiormer across ping
2 and 3 of CN1, this is rectified by diode bridge D5 to a DC voltage of about 19 V and it is then input
into regulator IC U2, Resistor 8 across pins 1 and 3 of this IC is a bypass resistor which reduces
the load on the regulator.

12V

An AC voltage of about 14 V is supplied from the secondary of the power transformer across pins
2 and 3 of CN1, this is rectified by dicde bridge D5 to a DC voltage of about ~19 V and it is then
input into regulator IC US. ,
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HI-11. TEST PROGRAM

A PROM-based diagnostic program is available for testing the unit's basic functions.

Booting up the test program _

The test program is stored on & PROM {type 27584} and so the cartridge with this PROM is ingerted

into cartridge slot 2 and the program starts to run automatically when the power is switched on.

This happens so that when the system is initialized after the power has been switchad on, the slot

statuses are checked and control Is automatically transferred to the ROM when a ROM has been

inserted in one of the slots. This ROM uses address 8000H to 9FFFH.

* When conducting the test with a printer or other peripheral connected, first switch on the unit's
power and then switch on the peripheral’s power. Upon completion of the test, first switch off
the peripheral’s power and then switch off the unit's power.

* The test program used is different for different versions. Be sure to check the number marked
on the ROM cartridge.

UK: TKC-0480-000
French: TKC-0481-000

CN2 TEST ROM

Fig. HI-17
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Flow chart

A flow chart of this test program is shown below. The CPU test, ROM test and V-RAM test are
conducted before the menu screen appears and if no errors are detected, the menu screen is

then displayed.

The desired test can be conducted after the menu screen appears by entering numbers 0 to 7.

( Start )

CPU check

Error

Check resuits

ROM check

Error

Error operation

Check resuits

V-RAM check

Error

OK

Chack tem
selection

Error operation

¥ ) ) v v ¥ v ¥
KEYBOAHd PRINTER| [JOYSTICKY HNOYSTICKZ PSG VDP ALL \ﬂ/gfgm
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CPU test
Details;

Completion:
Error:

This test conducts a readiwrite check for all the Z-80A's registers and also
execuies the conditional jump commands where the flags are set and reset.
Proceed 1o the next ROM test when the “CPU Check OK!!"" message appears.
The program loops after the "CPU NG!!" message appears. To escape from the
ioop, switch the power off and then start again.

32 K ROM test

Datails:

Completion:
Error:

V-RAM fest

Details;

Completion:
Error:

This test performs an exclusive-OR operation one byte at a time for the MSX
BASIC ROM from address 0000 to address 7FFF and it compares the results with
the regular data.

Proceed 1o the next test when the “ROM Check OK!!” message appears.

“The ROM NG AA/BB" message appears. AA denotes the data of the reguiar
ROM exclusive-OR-ed results and BB the data of the ROM in which the error has
occurred.

Operation can be moved on to the next test when the [ESC] key is punched.

This test writes and verifies the reading of all the inverted data among the data
stored from address 0000 to address 3FFF of the V-RAM and then it writes and
verifies the reading of the ariginal data before inversion.

The "“V-RAM Check OK!1” message appears and the menu screen is displayed.
The “V-RAM NG!! XXXX AABB' message appears.

XXXX denotes the hexadecimal address where the error has occurred, AA the
data which have been written and BB the data which have been read.

To continue testing, press the [ESC] key.
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Menu

The menu screen is displayed when the CPU, ROM and V-RAM tests have been completed
without any errors discovered. When numbers O to 7 are typed in accordance with the display, the
selected program is started.

Keyboard test

Details:

Completion:

Error:

This test checks ali the keys and the upper-case L.ED. As soon as this program
starts, the upper-case LED lights.

The key input order is as described below. If the wrong keys are punched, the key
which should be punched is indicated on the screen along with a beep.

The “If test is OK, then type [RETURN] key.” message appears.

Operation returns to the main menu when the [RETURN] key is punched.

if the wrong key is punchad, the proper key is indicated up to 3 times on the
screen along with a beep. If the correct key is not punched when displayed for the
fourth time, the "'# you type [ESC] key. then return MENU.” display appears along
with a beep.

When the ESC key is now punched, the "'If test is OK, then type [RETURN] key."”
message appears and operation returns to the main menu when the [RETURN]
key is punched.

Printer test

Cetalls:

Completion:

Fig. I1-18

This first checks that the printer’s busy signal is low and then it cutputs all the MSX
characters. Two line feeds are sent 1o the printer and this is repeated 8 times. if
the busy signal is high from the start, the “Printer is not connected.” message
appears. To escape, press the [RETURN] key and the completion routine is
entered.

When the test is compieted, the “If test is OK, then type [RETURN] key." message
appears and a return is made 1o the main menu by punching the [RETURN] key.
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Joystick test (1 or 2)

Details:

Compietion:

PSG test

Details:

Completion:

Error:

VDP test

Details;

Completion:

Error:

This test displays the status of the selected joysticks's connector on the screen.
When the [RETURN] key is punched, operation moves on to the TRIGGER (A) test,
When the trigger A bulton is punched, "0 is displayed on the screen. The
[RETURN] key is punched again in order to complete the TRIGGER (A) test.
Operation then moves on to the TRIGGER (B) test. in the same way, the [RETURN]
key is punched to complete this test.

When the “If fest is OK, then type [RETURN] key.”” message appears, a return is
made to the main menu as socn as the [RETURN] key is punched.

4 *

The “‘do re mi fa so la st do™ notes of a single octave are output in the order of the
PSG's oscillators A, B, G, A, B, G, Aand B.

Next, the “do miso,” “ re fala,” “miso si" and "fala do™ chords are output with
the lowest note by oscillator G, the middle note by oscitiator B and the highest note
by oscillator A.

Finally, the freguency of oscillater A is changed and the “ambulance” sound is
mixed with the noise.

When the “If test is OK, then type [RETURN] key." message appears, a return is
made to the main menu as soen as the [RETURN] kay is punched.

There is no error message.

This test is divided into the 7 sections below. Operation moves on to the next
section when the [RETURN] key is punched.

Character display in graphic mode 1

Colour bar dispiay in graphic mode 2

Colour bar display in multi-colour mode

Sprite colfision on screen

Sprite screen 5 is cleared and a 5-colour sprite is displayed

Sprite magnification. The display in (5) is magnified 4 times and 18 tirmes each
time the [RETURN] key is punched.

7. The sprite displayed in ) is moved horizontally.

When section (7) of the test is completed and the [RETURN)] kay is punched once,
the screen is cleared and the "if test is OK, then type [RETURN] key.”” message
appears. A return is made to the main menu when the [RETURN] key is punched.
The following error messages are vaiid for test sections (4}, (5) and (7) only.

DO
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ALL

Details:

4. If the sprite collision cannot be detected, “Collision NG appears. In cases
like this, press the [ESCT key to move on to the next fest.

5. When an error arises, “Sprite No5 NG appears. In cases like this, press the
[ESC] key to move on to the next test.

7. When an error arises, “Sprite moving test NG appears. In cases like this,
press the [ESC] key 1o move on 1o the end routine.

When this test is selected, the keyboard, printer, joystick 1, joystick 2, PSG and
VDP tests are chalned together in sequence and executed. The error messages
are as mentioned above under the incividual tests.

RAM-V-RAM test

Details:

Compiletion:

Error.

Since the RAM is in sfot 3 and the diagnostic program is in addresses 8000-BFFF

of siot 2, this test divides the RAM into four segments and performs the following

checks in the order below.

1. BAM check of addresses CO00-FFFF in slot 3

2. BAM check of addresses 0000-3FFF in slot 3

3. The test now moves the RAM check routine of the diagnostic program in
addresses 80C0-BFFF in slot 2 {0 addresses 0000 3FFF in slot 3.

4. RAM check of addresses 8000-BFFF in siot 3.

5 A jump is made to the V-RAM test after the slots are returned to thelr original
status.

The “"RAM Check OK!1" message appears and operation moves cn to the next

V-RAM test. f the V-RAM test is OK, the “V-RAM Check OK!" message appears

and a return is made 1o the menu screen.

“RAM NG X000 AABR™ appears,

XXX denotes the hexadecimal address where the error has occurred, AA the

data which have been written and BB the data which have been read. To continue

testing, press the [ESC] key and move onto the next V-RAM test.

For details of V-RAM test errors, refer to the V-RAM test section,

4¢



IV. CONNECTOR PIN DESCRIPTION

IV-1. CONNECTOR PIN CONFIGURATIONS

Listing of connectors

The unit is provided with the following /O connectors:

Connector

Specifications

Video output (UK version)

RCA 2-pin connector

Videofaudio ocutput
{French version)

DIN 8-pin connector, DIN-45326

Cassette

DIN Bpin connector, DIN-45326

Joystick connector

AMP S-pin connector

Cartridge bus

2.54 mm pitch, 50-pin connector

Audio output (UK version)

RCA 2-pin connector

Printer

Amphengl 14-pin connector

Cassette interface
Input
Qutput
Sync system
Transmission

Modulation
Remote control
Connector

Table 1V-1

Connected o earphone jack on cassette recorder
Ceonnected to mic jack on cassette recorder
Start/stop sync (asynchronous) system

1,200 baud {1,200 Hz, 1 frequency “0",

2,400 Hz, 2 rate frequencies “1') default
2,400 baud (2,400 Hz, 1 frequency “0”,

4,800 Hz, 2 frequencies 1"} software-selected
{2,400 baud usable only with data recorder)
FSK system

Available

DIN 8-pin connector
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Signals

Pin No. Signal
1 GND
2 GND
3 GND
4 CMTOUT
5 CMTIN
6 REM-+
7 REM-
8 GND
I Tabt;“;;;_g-

Pin Ne. Signal/Pin connections

General-purpose VO port (joystick connector)

iC
li®]
Logic
Lavel
Cennector
Signals
Pin No. Signal
1 FWD
2 BACK
3 LEFT
4 RIGHT
5 +5Y
& TRG 1 i
7 TRG 2
8 CUTPUT
g GND |
Table IV{;

Yi-2149

4-bit input, 1-bit output, 2-pit bidirecticnal {per port)
Positive

TTL

AMP Spin connector

Pin No. Signal/ Pin conneciions
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Cartridge bus pin assignments

Pin No. Signal HO* Pin No. Signal o
1 81 G 2 Cs2 0
3 S12 O 4 SLTSL o
5 Reserved (Note 1) — 6 RFSH 9]
7 WATT (Note 2) l 8 INT (Note 2) [
9 M1 O 10 BUSDIR |
11 ICRG O 12 MERG O
13 | WR 0 14 |RD 0
15 RESET 0 16 Reserved (Note 1) —
17 AS 0] 18 A15 O
19 Al 0 20 A10 O
21 A7 9] 22 Ab o]
23 A12 0 24 A8 o]
25 Ald 0 26 A13 O
27 Al 0 28 AD ]
29 A3 9] 30 A2 e
31 A5 0] 32 Ad O
a3 ™M lie; 34 Do 113
35 D3 he; 36 D2 Ie;
37 D5 fie} 38 D4 11O
39 D7 e, 40 D6 lis;
1 GND — 42 CLOCK O
43 GND — 44 SwW1 —
45 +5Y = 46 SwW2 i
47 +5V — 48 +12V -
49 SUNDIN t 50 -12V —

*: Signal direction with respect to main unit
49 1
| |
lill_'_"_"—1_L'_L’_l’—.-'—n’_l_'——V—-V_]’_.’—d_‘-l_ﬂ—-l_!-’_H_}"L
T_u“u"“"“‘“_’_‘"“‘““‘“‘“““””“"“"““{‘
! :
50 2

Note 1: Reserved pins must not be used.
Note 2: Open-coilector output.
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Cartridge bus signals

Pin No. Pin Description

1 Cs1 ROM 4000-7FFF address slect signal

2 C&2 ROM 80000-BFFF address select signal

3 12 RPM 4000-BFFF address select signal

4 SLTSL Slot select signal. For each slot, the inherent slot select signal
s suppled.

5 Spare Spare pin for future use. Not to be used

8 RFSH Refresh cycle signal

7 WAIT CPU wait request signal

8 INT CPU interrupt request signal

9 M1 Signal indicating CPU fetch cycle

10 BUSDIR External data bus buffer direction control signal.
Cartridge is selected and a low signal is output from all
cartridges exciuding memories with the fiming by which the
data are seni. Not used with this unit.

11 ICRG HO request signal

12 MERQ Memory reguest signal

i3 WR Write timing signal

14 RD Read timing signal

15 RESE Systern reset signal

18 Spare Spare pin for future use, Not to be used.

17ra32 AQ~ATS Address bus signal
33~40 Do~D7 Data bus signai

41 GND Signal ground
42 CLOCK CiPU clock 3.579545 MHz signal
43 GND Signal ground
44, 45 SW1, SW2 | For protection when removing and replacing. Not used with
this unit.
45, 47 +5 v +5 V power supply
48 +12 ¥ +12 V power suppiy
49 SUNDIN Sound input signal (-5 dBm)
50 -12V —12 V power supply

Table 1V-5




Printer interface

Specifications 8-hit level. Handshake with busy and strobe signais
Level TTL
JIS code standard
Connector Ampheno! 14pin (female on unit)
Signals
Pin No. Signal Pin Na. Signai
1 PSTB 8 PDBG ? [
2 FBRO 9 PDB7
3 PDB1 10 NC
n L]
4 POB2 11 BUSY
5 PR3 12 NC
Fig. V-4
5] PDB4 13 NC
7 PDB5 14 GND
Table IV6

Videolaudio cutput (French version only)
Pirt No. Signal/Pin connection

Pin Ne. Signal
1 FIRST
2 GND
3 B {(BLUE)
4 SYNC
5 R (RED)
6 | SLow
7 AUBIO
8 G {GREEN)




V. ASSEMBLY DIAGRAMS AND PARTS LIST

V-1. EXPLODED VIEW







V-2. MAIN PARTS

Key Parts No. Qty Description Remarks
1 EY7-0971-000 [ 1 | ToP PANEL ASSY...,.[FRENCH] BMMS5%** )1
RY7-1091-000| 21 veeen [UK] AMMS6*** (1
2 EY7-0972-000 | 1 { BOTTOM PANEL ASSY..... [ FRENCHK] BMMSE* %% (32
EY7-1092-000 | ¢ [ It [UK] AMMSE *** 02
3 EY7-0973-000 | 1 | sparT MT320LJ001
4 EY7-0374-000 | 1 | sprinG MW141lLJ001
5 EY7-1102~-0004 1 | sLOT cap VB721SH001
& BY7-1093~000; 1 | SLOT COVER V¥S7385B001
7 EY7-1090-000 | 1 | SsHIELD PLATE ASSY AMMS3* %43
8 EY7-0975-000 | 1 | RoMPACK GUIDE VB6228B001
9 EY7-0976-000 | 2 | sLOT GUIDE vQlllspool
10 P EY7-1103-000 | 1 | CONNECTOR CAP..... [ FRENCH] VF122RB002
£Y7-1103-000 | 3 v s s BUEA VF122RB002
11 BY7-1087-000 | 1 | aACc corD ASSY.... LI FRENCH] ACACZ218EEA
EY7-1088-p00 ; » | T U7 (UK} ACAC219B5A
12 | BY7-0820-000 | 1 | sEp-SAW SWITCH SC010112uA
13 EY7-0921-000 | 1 | pOWER TRANSFORMER TECTOEQQLC
14 | E¥7-1089-000 | 1 | TERMINAL YZF2080001
1o EY7-0950-000 | 1 | CONNECTOR CORD ASSY ACCRHOSGEA
16 EY7-0883-000 | 1 | LED, GREEW OLBLN342GH
B-1 | XB3-1300-807 | g SCREW, PAN TAPPING, M3X8 BTPPIQ08PY
B-2 | XB3-2401-005 | 1 | gcrAEW, TP TAPEFING, M4X10 BTP4401087
B-3 | XB3-1401-005 . 3 | gomsw, PAN TAPPING, M4X10 BTPP4010P7
B-4 |XB3-2300-607 31 | SCREW, TP TAPRING, M3X6 BTR4A3006RT
B-5 | XD1-4100-402 | 1 | INSIDE TOOTHED WASHER BWUI438558%
B-6 |XB3-1301-007 | 7 | SCREW, PAN TAPPING, M3X10 BTPP3010PZ
B-7 |XB3~1301-207 | 4 | SCREW, PAN TAPPING, M3IX12 BTPP3012BU
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V-3. KEYBCARD PARTS

UK version
Key Parts No. Q'ty Deseription Rarmarks
EY7-0977-000 1 | CONNECTOR ASSY BCONG77GEA
EY7-0978-000 4 [ COIL SPRING, FOR CURSOR KEY MW25256001
E¥Y7-0979-000 1 | COIL SPRING, FOR SPACE KEY MW2645v001
BY7-0930-000 8 | KEY GUIDE, FOR SHIFT,RETURN, FUNCYTLON MX422LJ001
BY7-0$31-000 2 | KEY GUIDE, POR CTFRL,SHIFE MX422LI002
EY7-0882-000 . 1 | REY GUINE, FOR SPACE MX722LJ001
E¥7-0983-000: 1 | LED, GREEN OLBLN342GN
BY7-0984-000 4 | REY SWITCH, FOR CURSOR SKO111x074
EY7=-0985-000 i | KEY SWITCH, FOR SPACE SK0111%09A
EY7~-0886-000 68 | KEY SWITCH SKO111x%12a
BY7-0937-000 1 | REY TOR ESC VK1223H254
Er7-0989-000 1 | RKEY POP CAPS VK1223H252
E¥7-03990-000 1 | KEY TOP GRAPH VK1228H253
EY7-0991-000 | 1 | KEY TOP SELECT ’ VK1223H254
E¥Y7-1042-000 1 | XEY TOP 1 VK122SH318
EY7-1043-000 1 | ®k8y Top 2 VKL22SH319
E¥Y7-1044-000 1 | XEY T0P 3 VK1225H320
E¥Y7-1045-000 1 | XEY Top 4 VK1228H321
EY7-1046-000 1 | KEY TOP 5 VK1228H322
P EY7?-1047-000 1 | KEY TOP 6 VK1228H323
EY7-1048-000| 1 gpy 70P 7 VK1225H324
EY7-10439-000 1 | XEY T0P 8 VE1225H325
EY7-1050-000 1 | KEY TOP 9 VK1223H326
BY7-1051-000 1 | KEY Top 0 VK1228H327
E¥7-1003-000 1 | kEY TORP - vK1z2284279
EY7-1038-000 | 1 |kevy TOP + VE122SH314
EY7-1052-000 1 | KEY TOP Y\ VK1Z228H328
EY7-1005-000 1 | KEY TOP & VK12238281
EY7-1006-000 ¢ 1 |®EY TOP % VK12256282
i E¥7-1047-000 { 1 |xevy rop E VE1L225H283
|
Kay Parts No, Oty Description Remarks
! E¥Y7-1008-000 ¢ 1 | KEY TOP R VK12254284
P EY7-1009-0060 1 1 ! KEY TOR T VE1225H285
[ EY7-1010-000§ 1 | XEY TOP ¥ VK1228H286
EY7-1011-000 1 KEY TOP U VK1228H287
E¥Y7-1012-000 1 | XEY TOP I VK1225H288
EY7-1013-0001! 1 | KEY TOP O VK1225H289
EY7-1014-000 1 | KEY TOP P VK1225H290
BEY7-1017-008 | 1 | KEY TOP Q VK1225H293
E¥Y7-1018-000 H KEY TOg S VK12280294
EY7-1018-000 1 KEY TQf B VK1225H2%5
BY7-1020-000 | 1 ; KEY TQP F VK1225R296
EY7-1021-000 1 KEY TCP G VKI228H297
EY7-1022-000 | 1 | KEY TOP H VKE1228H298
EY7-1023-000 | 1 | KEY TOP J VK1228H299
EY7-1024-000 1 KEY TOP K WK12251300
BEY7-1025-000 1 KEY TOP L VK1238H30L
EY7-1026-000: 1 | KEY TOP M VEK1228H302
BY7-1029-000 1 1 | KEY TOP W VE1228H305
BEYY-1030-000 il REEY TOP X VEK1225H3086
EY7-1031-000 | 1L | ®EY TOP < VKI228H307
EY7-1032-000 il KEY TOP Vv VK1228R308
CEY7-1033-000% 1 | EREY TDP B VKL2258H309
EYT-1034~000 ! 1 | KEY TOP o VK122SH310
BE¥V-1053-000: 1 KBY Top { VK1223H329
EY7-1054-000 : 1 : KEY TQP } VK122SH330
BY7-1055-060 1 KEY TOP VKI2Z28H331
EY7-1056-000 | 1 | KEY TOoP " VK1228H332
P BY7-1057-0C0 | 1 | KEY TOP ~ VK1225H333
| BY7-1058-000 | 1 | KEY TOP < VK1228H334
2Y7-1059-020 : 1 | KEY TOP > i VK1228H335
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Key Parts No. Oty Description Remarks
EY7-1060-000 8 KEY TOP / VE1Z228H336
E¥Y7-1061-000G | 1 | KEY TUP ACCENT VK1Z25H337
EY7-0988-000 . KEY TOP BS VK122588251
E¥Y7-1041-000 | 1 | KEY TOP CODE VK12284317
E¥Y7-1062-000 | 3 | KEY TOP IKS, DEL, HOME VK1323B009
F¥Y7-1063-000 | 1 | REY TOP TaAB YK1325H013
EY7-1065-000 | 1 | KEY TOP STOP VK1425B004
E¥Y7-1066-000 | 1 | KEY TOP CIRL VK1423H006
EY7-1068-000 | 1 | KEY TOP RETURN VK142301008
EY7-1070-000 | 2 | KEY TOP CURSOR (LEFT, RIGHT) VE143SHOOL
EY7-1071-000 | 5 | REY TOP FUNCTION VK1528B001
EY7-1067-000 | 1 | REY TQF SHIFT (SMALL) VE1428H007
EY7-1072-000 : 1 EEY TOP SHIFT (LARGE! VR1525HO02
EY7-1075-000 . L KEY TOP SPACE VK1725H004
EY7-1076-000 . 1 ~ KEY TOP CHRSOR (UP) VK183SHOOL
EY7-1077-000 | 1 . EEY TOP CURSOR (DOWN! VK1B3SH0O2
EY7-1078-000 | 2 ;| PLASTIC RIVET VM163VBOOL
EY7-1079-000 1l | LED SHEET VS115RBOOL
EY7-1080~-000; 1 | HOLDER PLATE, FOR FLAT CABLE VSE15VBO02
EY7-1081-000 | 1 | CURS50R KEY FraME V36698H00L
EY7-1082-000 | 2 | KEY GUIDE HOLDER, FQOR SPACE VU1ll15B002
 EY7-1083-000 | 2 | KBY GUIDE HOLDER, FOR SHIFT,CTREL YU31lse001
{EY7-1084-0001 8 | KEY GUIDE HOLDER, FOR SHFT,RTN, FNCTN VU4l18B001
EY7-1085-000 ! 1 | FLAT CABLE WC17062AS1
EY7-1086-000 | 1 | JUNCTION JACK, FOR POWER LED YIFQ250447
|
French version
Key Parts No. 'ty Description Remarks
E¥7-0877-000; 1 | CONNECTOR ASSY ACCNGT7GEA
i EY7-0978-000° 4 | COIL SPRING, FOR CURSOR KEY MW2525W00L
P EY7-0979-000, 1 | COIL SPRING, FOR SPACE REY MW26 $45V001
{ EY7-0980-0006 0 8 KEY GUIDE, FOR SHIFT,RETURWN, PUNCTION MX422L.J001
P E¥Y7-9981-000 0 1 | KBY GUIOR, FOR SHIFT MX422LIA02
{ E¥Y7-0982-000 ;. 1 | KEY GUIDE, FOR SPACE MX722LJ001
EY7-0383-000 1 LETI, GRRERN DLBLN34 26N
E¥Y7-0984~000 4 | KEY SWITCH, FOR CURSOR SKO111X07a
EY7-0985-000 ¢ 1 ! RKEY SWLTCH, FOR SPACE SKO111X09A
EY7-0986-000 67 ' KEY SWITCH BKOI11X12A
BYT-0987~-G00 | 1 | KEY TOP ESC VK1228H250
E¥7-0990-000 | 1 | ®BY TOP GRAPH VE1228H253
E¥7-0991-000 1 | KEY TOP SELECT VK1225H254
8Y7-0992-000 1 @ KEY TOP 1 VK1225H268
EY7-09%93-000 I KEY Top 2 VHE1225H269
E¥Y7-0994-000 , 1 | KEY ToP 3 VR12268270
EY7-0995-000 0 1 | KEY ToOP 4 VK122568271
BY7-0996-000 1 KEY TOP 5 VK1228H272
EY7-0%97-000 1 KEY TOP & VK1225H273
EY7-0998-000 1 KEY TOP 7 VK1225H274
E¥7-0999%-000 i KEY TOP 8 VR1228H275
EY7-1000~-000 | 1 | KEY TOP 9 VK1225H276
E¥Y7-1001-000C 1 KEY TGP O VK1228H277
PEY7-1002-000 | 1 i KEY TOP ANGSTROM VK12281H278
PEYT-1003-000 1 KEY TOp - VK12238H279
i EY7-1004-000 | 1 | ¥BY TOB > VK1228H280
i EY7-1005-990 1 KEY TopP A YK1I228H281
EY7=-1006-000 k KBY TDP % VRX1Z28HZ82
EY7-1007-000 | 1 | KEY Top B VKIZ2SH2813
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Key Parts No. Q'ty Description Remarks
EY7-1008-000 1 KEY TOP R VK122S8H28¢
E¥7-1009-000 1 KEY TOP T VE1228H285
EY7-1010-000 ¢ 1 KEY FOP Y VK1225H286
EY7-1011-000 i 1 REY TOP U VELZ228H287
EY7-1012-000 i 1 | KEY TOP I VK122SH288
EY7-1013-000 % 1 KEY TOpP O VK1225H289
EY7-1014-000 ¢ 1 | KEY TOP P VK1228H290
EY7-1015-000 | 1 KEY TOP ACCERT VK1225H291
EY7-1016-000 1 KEY TOP * VE1Z22g5H292
E¥Y7-1017-000 1 KEY TOP Q VK1225H293
EY7-1018-000 : 1 KEY TOP S VK1228H294
EY7-1019-400 1 KEY TQP & VK12250295
BEY¥7-1020-000 i XEY T0P F VK1225H29¢6
EY7-1021-000 1 1 KEY T0P G VK1228H247
EY7-1022-000 1 KEY T0p B VK1228H2498
E¥Y7-1023-0060 b KEY TOoP J VK1225H299
EY7-1024-000 | 1 KEY TOp K VK1225H300

L EY7-1025-000 1 KEY TOP L VK1225H301
P EY7-1026-000 | 1 KEY TOP M VK1228H302
| EYT7-1027-000 1 KEY TOP % VK1228H303
EY7-1028-000 | 1 KEY TOP # VK1225H304
EY7-1029-000 | 1 KEY TOP W VK122SH305
EY7-1030-000 I KEY TOP X VK1228H306
EY7-1031-000 1 KEY TOP C VK1225H307
EY7-1032~-000 i KEY TOP V VK1225H308
EY7-1033-9000 1 KEY 1702 B VK1228H309
£Y7-1034-000 | 1 KEY T0P N VK1228H3L10
EY7-1035-000 | 1 KEY TOP , VKLI228H311
EY7-1036-000 il KEY TOP . VK1228H312

Key Parts No. Q'ty Description Rernarks
EY7-1037-Q00 | 1 KEY TCP / VK1228H313
EY7-1038-000| 1 KEY TOP + VKi1225H314
EY7-1039-000 | 1 KEY TOP CAPS VEK1Z228H315
EY7-1040-000 | 1 KEY TOP BS VK122GSH318
E¥Y7-1041-000| 1 | KEY TOP CCDE VK1228H3L7
EY7-1062-000| 3 KEY TCP INS, SUP, EFE VK1325B00G
EY7-1064-000 1 KEY TOP TAB VK1328H014
EY7-1065-000C 1 KEY TOP S5TOP VE1425B004
E¥Y7-1066-000| 1 | RXEY TOP CTRL VK142SHO08
BY7-1069-000| 1 KEY TCP RETURN VK1428H0089
EY7-1070-000 | 2 KEY TOP CURSOR {LEFT, RIGHT) VK1435H001
E¥Y7-1071-000 5 KEY TOP FUNCTION VK1525B001
E¥Y7-1073-0C0 ! 1 KEY TOF SHIFT (SMALL) VKI525HA03
EY7-1074-000 1 KEY TOP SHIFT (LARGE) VE162sH001
BY7-1075=-000 1 KEY TOP SPACE VK172S8H004
EY7-1076-0001 1 KEY TOP CURSOR {UP) VK1B838HOO1
E¥Y7-1077-000 1 1 KRY TOP CURSOR (DOWN) VRI1B3SHO002
EY?»lO?B—OOO) 2 PLASTIC RIVET VM163VBQQ1
E¥Y7~-1079-000 : 1 LED SHEET VELLI5RBO0L
BY7-1080-000 ¢ 1 HOLDER PLATE, FOR FLAT CABLE V5616VE002
E¥Y7-1081-000: 1 CURSOR KEY FRAME V58669SHO01
EY7-1082~000: 2 KEY GUIDE HOLDER, FOR SPACE VU1l18R0OD2
EY7-1083-000 . 1 KEY GUIDE HOLDER, FOR SHIFT,CTRL VU311SBOOL
E¥7-1084-000 8 KEY GUIDE BOLDER, FOR SHFT,RTN, FNCTN VU411S5BCOL
EY7-1085-000 1 FLAT CABLE WC1l7062m81
EY7-1086-000 | 1 JUNCTION JACK, FOR POWER LED YJFr(280443%




V-5. MAIN PCB PARTS

Key Parts No. Q'ty Description Remarks

EY7-1104-000 | 2 SCREW M3X8 PAN HEAD, PLABTIC BSPP3008NP
CN1 EY7-0922~-000: 1 | JUNCTION JACK YJF508003%
CcN2 EY7-0923-000¢ 1 | JUNCTION JACK YJF508009%
c2 VC4-3253-103 1 1 | CERAMIC CAPACITOR 25v 0.01gr CBFLELO3KT
c3 vCl-216i-106 1 1 ELECTRO. CAPACITOR 16V 10UF CEVD1COOALX
C4 EY7-0924-000 | 1 | TANTALUM CAPACITOR 253V 4,7UF CSVE4RTMLN
C5 VC1-2251-107 | 1 | ELECTROC. CAPACITOR 25v 10OUF CEVE1G1ALX
ch VC3-2501-223 | 1T | MYLAR CAPACITOR 50V 0.0220F COMB223KTH
c7 VCi-2161-106 | 1 | ELECTRQ. CPACITOR L6V 10U CEVD1D0ALY
C8-11 | VC4-3253-104 | 4 | CERAMIC CAPACITOR 25V 0.1lUF CBF1EL043T
Cclz-15 | vC4-3253-103 | 4 | CERAMIC CAPACITOR 25V 0.010F CBF1EI03KT
cl6 EY7-0924-000 | 1 | TANTALUM CAPACITOR 25V 4.7UF CSVE4RTMLN
c17 VC4-3253-103 | 1 | CERAMIC CAPACITOR 25v 0.31UF CBF1ELQ3KT
cls VC1~-2161-106 | 1 | ELECTRC CAPACITOR 16V 1GUF CEVD10OALX
C19-21 | vC4-3253~-103 3 CERAMIC CAPACITOR 25V 0.01UF CBFLIEIO3KT
c2z2 EY7-0824-000, 1 | TANTALUM CAPACITOR 25V 4.70F CSVE4R7MLN
C23-25 | vC4~3253-103 | 3 | CERAMIC CAPACITOR 25V O.0LlUF CBF1EI103RT
c27 VC4-3253-103 : 1 | CERAMIC CAPACITOR 25V 0.01UF CBFLELO3ET
C28-31 | VC4-3253-104 | 4 | CERAMIC CAPACITOR 25V 0.lUF CBF1ELO4zT
C32-34 | VC4-3253%-103 ) CERAMIC CAPACITOR 25V 0.,Qlup CBFLElO3KT
C35 vCl-1161-477 ¢ 1 | ELECTRO. CAPACITOR 16V 470UF CEAD471ALX
C36 VC1-2161-226 | 1 | ELECTRO. CAPACITOR 16V 22UF CEVD220ALX
C37-40 ; VC4-3253-163 | 4 | CERAMIC CAPACITOR 25V 0.0lUF CBPLELQ3IRT
C41-49; VC4-3253-104 | ¢ | CERAMIC CAPACITOR 25V 0.1UF CBFlE10427
C50 VC4-2502-330 | 1 | CERAMIC CAPACITOR 50V 33bF CCGB330K0T
C51-54 | VC4-3253-103 ' 4 | CERAMIC CAPACITOR 25V §.01UF CBF1ELOQ3KT
C55/56 | vC4~3253-104 | 2 | CERAMIC CAPACITOR 25V 0.l0F CBFIELQ4ZT
C537-61 | VC4-3253-103 ! 5 | CERAMIC CAPACITOR 25V 0.0lUF CBF1ELQ3KT
ce2 VC4-3253-104 | 1 ! CERAMIC CAPACITOR 25V 0.l1UF CBFIE1Q42T
C63~-65 | VC4-3253-103 | 3 | CARAMIC CAPACITOR 25V 0O.01UF CBF1EIQ3KT
c71 V(3-2501-223 1 MYLAR CAPACITOR 50V 0.0220F COMB223KTH
c75 P VC4-2502-128 1 CERAMIC CAPACITOR 50V 12PF CCGBLZ2ORDT
C76-79 1 vC1-2161-106 | 4 | ELECTRO. CAPACITOR 16V 10UF CEVD100ATLX
CBQ YC3-2501-152 | 1 MYLAR CAPARCITOR 50V 1500PF COMBLS2KETH
C8l VC3-2501-102 : 1 | MYLAR CAPACITOR 50V 1000PF COMBLO2ETH
C82/83 | vC4-2502-330° 2 CERAMIC CAPACITOR 50V 33pp CCGB3I30K0T
C84/85 | VC4~-3503-221 1 2 | CERAMIC CAPACITOR 50V 220pF CCGR221%0T
86 VC1-2161-336; 1 | ELECTRO, CRPACITOR 16V 33GF.,...[UK] CEVD3I30ALX
C87 VC1-2161-107 | 1 | ELECTRO. CAPACITOR 10V 100UF,....[UK] CEVDLOLALX
D4 - BY7-0925-000 | 1 | ZENER DIODE 05%4,7 OR 0525.1 X,Y ODZ052XXXT
D5/06 X65-5435-000| 2 SILICON DIODE 182076 QDSS207648
IR EY7-0827-000 | ©T | JUNCTION JACK YIF175010%
JN3 EY7-0928-000 | 1 | JUNCTION JACK YIF043043%
JN10 EY7-1099-000: I | JUNCTION JACK,....IURI YIF09S1072
JNIL1 EY7-1098-000° 1 | JUNCTION JACK..... [FRENCH} YIFO8SLO8E
IN12 EY7-1098-000 | 1 | JUNCTION JACK.....[FRENCH] YJFJ85108%
J2 EY7-092%=-000| 1 | PIN JACK (2 PIN) YFPU2S017%
J3/4 EY7-0930~-000 | 2 | JUNCTION JACK YJF098106%
I5 EY7-0931-000 | 1 | JUNCTION JACK YIF1450342
J& E¥Y7-0929-008 1 PIN JACK (2 PIN}.....[UK] YIPU25017%
37 EY7-0932-000 | 1 | JUNCTION JACK YIF04S0387
Jj8 EY7-0933-000 ; 1 ! JUNCTION JACK YJF08S033%7
I3 EY7-1097-000 ¢ 1 JUNCTION JACK ..... [FRENCH] YJo085010%
il EY7-1094-000| 1 ! RF COIL.....{UK] LF220KEG7Y
RAL EY7-0934-000 | 1 RESISTOR ARRAY 1/8W 10KXS§ RABLO3KOBN
RA2 EY7-0935-000 | 1 RESISTOR ARRAY 1/8wW 10Kx4 RABLOZIKD4 N
RAZ Z¥Y7-0934-000 | 1 | RESISTOR ARRAY 1/8W 10KXS RAS1O3KIBN
REFM EY7-0870-000 1T RF MODULATOR,.... [UK] ZUU00Q0004
RY1 E¥7-0936-000 1 RELAY ERAZ65102%
R7 YR1-1143-102 | 1 | CARBON RESISTOR 1/4w 1K RD25PJ102X
R8 YR1-1143-224 | 1 | CARBON RESISTOR 1/4W 220K RD25PJ224X
RO VR1-1143-472 | 1 | CARBON RESISTOR 1/4W 4.7K RD2525472X
R10/11 |VR1-1143-103 | 2 | CARBON RESISTOR 1/4W 10K RD25PJ103X
R1lz VR1-1143-474 | 1 | CARBON RESISTOR 1/4W 479K RDZ5PJ474X
R13/14 | VR1-1143~272 | 2 | CARBON RESISTOR 1/4W 2.7K RD25PJ272X
RIS YR1-1123-471: 1 | CARBON RESISTOR 1/2W 470 OHM RD5UTI471X
R1G VR1-+1143-1021 1 | CARBRON RESISTOR 1/4W 1K RDZ5PJ102X
R20 VR1-1143-473 | 1 | CARBON RESISTOR 1/4W 47% RD25PJ473X
RrR21 YRI-1143-103 | 1 | CLRBON RESISTOR 1/4W 10K RD25PJ103X
R22,23 |VR1-1143-472 | 7 | CARBON RESISTOR 1/4W 4. 7K RD25PT472X




V-4. MAIN PCB ASSEMBLY DIAGRAM

* This diagram shows the view seen from the fop surfasce.
** BFM is not mourked in French version.
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Key Parts No. Qty Description Remarks
R24 VR1-1143-103: 1 | CARBON RESISTOR L/4W 10K RD25PJFL03X
R25 VR1-1143-472, 1 | CARBOK RESISTOR 1/4W 4.7K RDZ5PJIA72X
R26 V&1-1143-1011 1 | CARBON RESISTOR 1/4W 100 OHM RD25PILOLX
R27 VR1-1143-471; 1 | CARBON RESISTOR 1/4W 470 OHM RD25PJI471XK
R28 VR1-1143-472 . 1 | CARBOK RESISTOR 1/4W 4.7K RD25PJ472X
R29 vR1-1143-102 ! 1 | CARBOK RESISTOR 1/4W 1K RD25PILO2X
R30 VRi-1143-472 1 | CARBOK RESISTOR 1/4W 4.7K 2D25PT472%
R31/33 | vR1-1143-221: 2 CARBON RESISTOR 1/4W 220 OHM RD25P3221X
R34 VR1-1143-103 . 1 | CARBON RESISTOR 1/4W 10K RD25PF103%
&35 VR1-1143-821 1 CARBON RESISTOR 1/4W 3820 OHM ROD25PJB21X
k36 VR1-1143-103 ° 1 | CARBON RESISTOR 1/4W 10K RD25PJLO3X

{ R37/39 | VR1-1143-102 2 | CARBON RESISTOR 1/4W 1K RD25PJ102X
. R40/41 | WR1-1143-102 1 2 CARBON RESISTOR 1/4W 1K RD25PJ102X
R4Z VR1-1143-272 0 1 | CARBCN RESISTOR 1/4W 2.7K RDZ5PJ272X
R43 VR1-1143-472 | 1 | CARBON RESISTOR 1/4W 4.7K RDZ5PJAT72X
R4 4 VR1+1143-~203 . 1 | CARBON RESISTOR 1/4W ZUK RDZ5PI203X
R45 VvR1-1143-104 1 CARBON RESISTOR 1/4W 100K RD252J104%
RS1 YR1-1143-161 | 1 | CARBON RESISTOR l/4W 100 OHM RD25PJ101X
R52 VR1-1143-562 | 1 | CARBON RESISTOR 1/4W 5.6K RD25PJ562X
R60/61 | vR1-1143-332 1 CARBON RESISTOR 1/4W 3.3K RDZ25PJ332X
R&62 YR1-1143-182 | 1 | CARBON RESISTOR 1/4W 1.BK RD25PJ1B2X
RE3 VR1-1143-102 | 1 | CARBON RESISTOR 1/4W lK.....[FRENCH] RD25PJ102X
R64 YR1-1143-680 1 | ChRRBON RESISTOR 1/4W 68 OHM..... [UK} RD25PI680K
R65/66 | VR1-1143-182 | 2 | CARBON RESISTOR 1/4W 1.8K.....[UK] RD25PF182XK
RETA68  YR1-1143-102 | 2 | CARBON RESISTOR 1/4W 1K RD25PJ102%
R71 VR1-1143-102 | 1 | CARBON RESISTOR 1/4W 1K RD25PJ102X
TCl E¥Y7-0938-000 | 1 | TRIMMER CAPACITOR CTZH250H01
TP E¥Y7-0926-000 | 1 | TERMINAL ¥2¢1150001
TR2 EY7-0939~000 | 1 | TRANSISTOR 2SA720 R-RANK GTAOT20XDN
TR 3 £Y7-0940-000 | 1 | TRANSISTOR 25C2603 NO-RARK OTC26 Q3XUE
Ul WA3-0137-000 | 1 1C SN74LST4AN QUT07474A0
h E¥Y7-0941-000 | 1 | IC MN74HCI6R Q0074368AN
a3 EY7-03%44-000 | 1 IC upD780~1 QONOOTBRAN
J4/5 WA3-0198-000 | 2 | IC SN74L5367AN QOT7436740
1677 X65-7468-000 | 2 | IC SN74LS157N QQT74157aU
J8-15 . WA3-0698-000 | 8 | IC HMIB64U-13 RPONO486 408
ale WA3I-0200-000 | 1 IC SN74L8139N QOT74138B0U
a17 WA3-0283-000 | 1 | IC SN74LS153N QQT74153DU
J18 WA3-0944~000 | 1 IC UPDB255A-35 QONOB255B4A
uig Wa3-0141-000| 1 | IC SN74LS145N QQT74145CU
U20 EY7-0942-000 | 1 1C HN613256PMB7.....[FRENCH] QQC61325XB
> EY7-1085-000! 1 | IC HNELl3256PMGET..... [UK] RUU61L323WH
g2l Wh3-0137-000 ! 1 IC SNT4LS74AN QQT07474A0
U2 WA3~0110-000| 1 | IC SKT4LSL138NW QOT74138AU
ga3 WA3-0361-000! 1 | IC BN74LSZ45H RQT74245A0
J24 EY7-0943-0001 1 ¢ ¥M-2149 QONGZ214%A7
uz2s WA3-0L37-000 ) 1 | IC SNV4LS74AN DOT07474AU
U26/27| X65~7468~000 ; 2 IC SN74LS157H QOT74157AU
u28 WAZ-0135~000 | 1 T SN74LE32H QQT07432BU
u29 WA3-0279-000 | 1 | IC SN74LS273N QQT74273A0
Jio EY7-0945-000 | 1 IC TMS-9929A QOMOS529A0
J31-38 ) EY7-0946-000 | 8 IC TMM-416-2 QUNOO416AT
38 X65-7336-000 | 1 IC SNT7407H QRTO0740780
u40 WA3-0198-000 | 1 { IC SNT4LS367AN D0T74367AU
U4l Wa3-0145-000| 1 IC HDT74LS36BAP Q017436828
u42 WA3~0134-000 | 1 IC SNTALSOBN DOT07408BU
U43/44 ] WA3-D135-000 | 2 IC SN74LS32ZN QRT07432BU
U435 WA3-0110-0060| 1 IC SN74L5138NW QQTTL1L3I8A0
U46 Wa3-0148-000 1 IC SH74LS02N Q0T07402BT
U47 Wa3-0132-000| 1 IC SNT4LSCON QOTO740080
U48 E¥7-0%47-000 | 1 IC UPC31i QUMO0311AA
J4% WA3-0137-000 | 1 IC SNT4LS74AN QRTO7474A0
150 E¥7~0948-000 [ 1 IC NJIM4558D QOM04558A7
us1 WA3-0198-000| 1 IC SH74LS367AN QOT74367AU
us2 Wa3-0911-600 | 1 IC TC4050BF o004050CT
us3 WA3-0132~-0001 1 IC SN74LS0CN QQTO07400BU
X1 E¥7-0949-000 ) 1 X'"'PAL OSCILLATOR,....[FRENCH] XAZ1C5001X
X1 E¥Y7-1096-000 ) 1 X'TAL OSCILLATOR.....[ UK} XAZ3IA3001X
X2 E¥7~0937-000] 1 X'TAL OSCILLATOR XBR1AI0OO7X
EY7-1160-000: 1 RGB ENCODER PCB..... [ FRENCH] ZUwWOC000c2
EY7-1101-000 ¢ 1 PAL, ENCIDER PCB.....[UK] ZUWQ000003




V-6. MAIN PCB ASSEMBLY DIAGRAM

This diagram shows the view seen from the top surface.

Fig. V-3
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V-7. POWER PCB PARTS

Key Parts No. Oty Dascription Remarks
EY7-0952-000 | 1 | CONNECTOR CORD ASSY ACCNPO9GEA
XB7-2200-307 | 3 NUT, M3 BNHCL3ONSZ
XB6-6300-805 | 1 | SCREW, M3XB CEMS BSPC3008NEZ
XB6~6301-205 | 2 | SCREW, M3X12 CEMS BSPC3012Nz
EY7-1105-000 | 1 SCREW, M3X8 TAPPLING BIPW3008A7
EY7-0953-000 | 2 FUSE HOLDER YHFOPOOOly

CNL EY7-0954-000 | 1 JUNCTION JACK YIFOSS0172

cl EY7-0956-000 | 1 | CERAMIC CAPACITOR 50V 0,1UF CEFLH1042T

c2 VC1l-1251-478 | 1 | ELECTRO. CAPACITOR 25V 4700UF CEAR4T72UMN

C3 VC1-1161-108 | 1 | ELECTRO. CAPACITOR 16V 10000F CEAD102UMN

[of VC1l-1251-338 | 1 | ELECTRO. CAPACITOR 25V 3300UF CEAE332UMN

cs BY7-0969-000 | 1 MYLAR CAPACITOR 50V 0.0LlUF COMBIOIKTH

6 vCl-2501+105 | 1 | ELECTRC. CAPACITOR 50V lug CEVGEO10ALX

c7 vC1-1351-227 | 1 | ELECTOR. CAPACITOR 35V 2200UF CEAF221UMN

ca EY7-0969-000 | 1 | MYLAR CAPACITOR 50V 0.01UF CQMBLO3KTH
co VC1l-2501-105| 1 | ELECTRC., CAPACITOR 50V 1lUp CEVGO10ALX
clo EY7-0956-000 | 1 | CERAMIC CAPACITOR 50V 0.lUF CBFLlH1G4ZT

Ccl1 VvC1l-2501-106 ;) 1 ELECTRO. CAPACITOR 50v 10UF CEVG100ALX

0l-4 | EY7-0957-000{ 4 | DIODE S2v-18 QDS2VI0XKK

Ds E¥7-0958-000 | 1 | DIODE lB4B1-D QDS1BABLXT

F2 EY7-0959-000| 1 | FUSE 2.53 ZFRP25204K

Ll E¥Y7-0960-000 | 1 TROIDAL COIL LWSL5130LY

R1 VR1-1i23-472 { 1 | CARBON RESISTOR 1/2W 4.7K RD50TJ472X

R2 VR1-1143-105{ 1 | CARBON RESISTOR 1l/4wW 1M RD25PJI05X

R3 VR1-1143-101 1 1 | CARBON RESISTOR 1/4W 100 OHM RD25PJ101%

R4 EY7-0961-000 | 1 | CEMENT RESISTOR 2W 0.22 OHM RFO2ZSKR22B

RS VR1-1143-123 ¢ 1 | CARBON RESISTOR 1/4W 12K RD25PJ123%

RE VR1-1143-471 | 1 | CARBON RESISTOR 1/4W 470 OHM RD25PJ471X

R7 VR1-1143-152 | 1 | CARBON RESISTOR 1/4W 1.5K RD25PJL152X%

R8 E¥Y7-0962~000 | 1 | CEMENT RESISTOR 3W 56 OHM RFOISK560B

TR1 BEY7-0863~000 L TRANSISTOR 25C2603 RO-RANK QTC26 03 XHE

Ul EY7-0964-000 | 1 IC STK770 QRHSKTI0AC

U2 EY7-0965-000 | 1 IC ANT7812 QOMO7812AN

U3 EY7-0966~000 | 1 | IC NJM73123 QuMi731287

VR1 BY7-0967-000 | 1 | VR 500 OHM B-CURVE RPSNB50L05

b1 EY7-0968-000 1 ZENER DICDE 4.9-5,3v QDZHZ2CLXB
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VI-2. POWER SUPPLY SECTION CIRCUIT DIAGRAM

. 5| 8LWY
£ o o2
| K e . F2 &
+5¥ p——— T 1 I o o )
UM $TETIO aE gy 204 e i
5 5TK772 pe 1 o3 Dd alpy
o sTh7728 (B ":{uow S2v-10 14
-1 G | g - 'z )
: - iR = OuFs 25V
01uF gﬁ%?,"‘ ve1 soo | ot escasos H
5 SRR
i
L RS 15
A7 15K rare 2K R3 won
BLK Ra 1
GND =
D220 W
B 560 W 5
1pagt |
)
RED 4 w | |
Rl ANTS12
"
o CE & C5 A
! T tersow 2 @ T oo = ’iaoopv:sv
) I
*n WE~S0W 2 Lcs *]z(:?
= DO -1 2aopkrrasy
L 0% B ) i
TN Ol NJM7E12
1
| :
_ - - = = H
Fig. VI-2

Notes:

Circuits and parts may be changed without prior notice due to improvements.

Capacitors

(1} All capacitors without polarity markings are ceramic capacitors unless otherwise indicated.
{2) All capacitors without constant markings are 0.01 uF/25 V ceramic capacitors.

(3) (M} indicates Mylar capacitors.

(4) Electrolytic capacitors marked (T) are tantalum capacitors.

Resistors
(1) All resistors are 174 W, +5% carben resistors unless otherwise indicated.



VI. CIRCUIT DIAGRAM

VI-1. MAIN PCB CIRCUIT DIAGRAM
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VI-3. WAVEFORMS

* Given below are photos of wavefarms taken at prominent locations in the circuitry. The actual
measurement point is indicated by the number enclosed In the oval on the circuit diagrams.

1> Pinéof CPU($) (2 Pin 24 of CPU (WAIT
2 Vidiv. 0.1 usecidiv. 2 Vidiv. 1 usecidiv.

Photo V-1 T Photo VI-2

3D Pin 27 of CPU (M) 4 Pin 3 of PSG (Refer to note below)
1 Vidiv. 1 usecidiv. 500 mVidiv. 2 psec/div.

Photo VI-3 "~ Photo VI-4

(&> Pin B of Ut (Power PCB) (6> Pin 4 of U1 (Power PCB)
5 Vidiv. 10 psec/div. 5 Vidiv. 10 psec/div.

Photo VI-5 S Photo Vi-6

Note:

Waveform when 3-tone cord is output with following program.
10 PLAY “V15T100L104C", “"V15T100L104E", "V15T100L104G™
20 GOTC 10



VIl. KEYBOARD

Vii-1. KEYBOARD MATRIX

UK version
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French version
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Fig. vil-2



Vil-2. KEY INPUT MODES

* When no special key is used.

UK version
SioREE] m__-— i ——— i S
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SHET m;u cﬁvlbgnlmﬂ. I i[ ¥

French version

Fig. VII-3
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* \With the SHIFT Key is pressed.

UK version

Fig. VII-4
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Fig. VII5

French version
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Fig. VII-6



* When the CODE key is pressead.

UK version

ﬁ__—wl—mﬁﬁ
istor i A F2 Fs | ra | ks | insoefrom
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Fig. VIL7
French version o
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Fig. VII-8

* Whan the CODE and SHIFT keys are pressed.

UK version
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French version
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* When the GRAPH key is pressed.

UK version
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* When the GRAPH and SHIFT keys are pressed.

UK version
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French version
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VHI. APPENDIX

Viil-1. PAL ENCODER CIRCUIT DIAGRAM (UK version)
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Fig. VIIi-1
Vill-2. RGB ENCODER CIRCUIT DIAGRAM (French version)
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VIII-3. PAL ENCODER ASSEMBLY DIAGRAM (UK version)
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Viil-4. RGB ENCODER ASSEMBLY DIAGRAM (French version)
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