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SPECIFICATION

Festival 300/500
CDP : '

System
D/A Convert

Compact Disc Dgital Audio
Dudl, linear, Pulse Width
Modulated Bit Stream,
Clock Rate: 33.8688 MHz
3-Beam Semicondctor

Signal Detection
Optical Laser Pickup

CIRC System

+1.0dB @-90 dB

4 Hz - 20 kHz 0dB/-1.5dB

Error Correction
Low Level Linearity
Frequency Response

Total Harmonic Distortion 0,007%
Dynamic Range 97 dB
Singnal to Noise Ratio 101 dB
Channel Separation 88 dB

1.6-2.0V @10 kohm
80x270x 335
31/8X105/8x13 1/4

Line Qutput Levelflmpedance
Dimension (m/m) (HXW X D)—
{in.)

Weight (Kg) 3.2

{lb) 7.1

Laser wave length 760~780nW

Laser output power 0.4Watt

Tape Deck :

Type Horizontal 4-track, 2 channel
Auto reverse

Heads 1 hard permalloy Rec/Play Head

1 double gop Erase Head
Tape Speed 4.75 cmfsec 17/8 IPS

Frequency Response @-20dB —
Wow and Flutter NAB, WRMS/DIN ——
Signal to Noise Ratio.

20 Hz -19 kHz £3dB (Metal Tape)
0.05%/0.08%

w/CRO2, A-WTD Dolby off — 57 dB
Dolby B on— 65 dB
Dolby C on— 73 dB
Total Harmonic Distortion 1.0%
(1 Khz, metal tape, Dolby level)
Channel separation 45 dB
Channel Crosstalk 70 dB
Erase ratio 60 dB
Bias Frequency 105 kHz
Output level, Dolby level ——— 345 mV
Input level Dolby level 365 mV
Dimension {m/m) (HX W XD} —— 100X 270 x 335
(in.) 4X10 5/8X13 1/4
Weight (Kg) 3.8
{Ib) 8.4
REMOTE CONTROL :
Dimension {(mm/in) 19X43X168 3/4 X1 5/8 X6 5/8
Weight (kg/lb.) 0.14/0.31

FM Tuner Section:

Tuning Range 87.5 - 108.0 MHz

Usable Sensitivity Mono 13.2 dBf
50dB Quieting Sens, Stereo —— 47.2dB
40dBf
Signal to Noise Ratio @ 65 dBf — 70dB/654dB
MonofStereo —— 78dB/70dB
Capture Ratio 1.5d8
Selectivity,
Adjacent/Alternate Channel —— 10 dB/75 dB
IF rejection 90 dB
Stereo Separation @ 1kHz 65dBf 50 dB
47 dB

THD @ 1kHz, 65dBf Mono/Stereo 0.15/0.20%
AM Tuner Section:

520-1710kHz
Tuning range 522 -~ 1611 khz
Sensitivity 400 1V Im
Selectivity 30 dB
Image rejection 40 dB
IF rejection 65 dB
Dimension (mmfin.) 80x270% 335
Weight (kg /Ib) 4.0/8.8

Continuous Average Power 4 Ohm _ 60 Watt
20Hz-20kHz 0.3% THD
High Instantaneous
Current Capability
Negative Feedback
Power Bandwidth

@ Hoalf Rated Power linto 4 Ohms) 10Hz—100KHz
Frequency Response @ 1W+0/-3dB— 0.5Hz—180KHz

+ 35 Amps
20 dB

Slew Rate 140V/ 1t sec

Rise Time 1.84 sec
Damping Factor 60

Signal 1o Noise Ratio 98 dB

(below rated, power, A-wtd)

Tone Control Range (+/-) 10/10 dB

(Bass @ 50Hz/Treble @ 10kHz)

Bass assist Boost @ 55 Hz 6dB

Dimension {m/m) (HXW XD}—— 100X 270X 335
{in.) 1/4x105/8X13
Weight (kg) 6.6

(b} 14.5

1.IB.BB

USA
I.IB.BB
USA
1.IB.BB

USA
I.IB.BB

USA

1.IB.BB

< 700wV /m
>18 dB

= 30dB
= 55d8

31/8105/8 13 1/4

A300
35 Watt

+25 Amps
20 dB

10Hz-100KHz
0.5Hz-180VHz

100V/ u sec

1.84 sec
60
98dB

10/10dB

6dB

100X 270 x 335
1/4X105/8X 13 1/4
5.5

12.1

Specifications and components are subject to change without notice.

Overall Performance will be maintained or improved.



SAFETY PRECAUTIONS

Before returning an instrument to the customer, always
make a safety check of the entire instrument, including, but not
limited to, the following itmes:

a. Be sure that no built-in protective devices are defective and

Jor have been defeated during servicing.

(1) Protective shields are provided to protect both the techni-
cian and the customer, Correctly replace all missing pro-
tective shields, including any removed .for servicing con-
venience.

(2) When reinstalling the chassis andfor other assembly in
the cabinet, be sure to put back in place dll protective
devices, including, but not limited to, nonmetallic control
knobs, insulating fishpapers, adjustment and compart-
ment coversfshields, and isolation resistor/capacitor net-
works.

Do not operate this instrument or permit it to be
operated without all protective devices correctly
- installed and functioning.

b. Be sure that there are no cabinet openings through which
an adult or child might be able to insert their fingers and
contact a hazardous voltoge, Such openings include, both
are not limited to, excessively wide cabinet ventilation slots,
and an improperly fitted and/or incorrectly secured cabinet
back over.

c. Leakage Current Hot Check-With the instrument complete-
ly reassembled, plug the AC line cord directly into a 120V AC
outlet. (Do not use an isolation transformer during this test.) Use a
leakage current tester or a metering system that complies with
American National Standards Institute (ANSI) C101. 1 “leakage
Current for Appliances” and Underwriters Laboratories (UL}
1270. (34.6 ). With the instrument AC switch first in the ON posi-
tion and then in the OFF position, measure from a known earth
ground (metal waterpipe, conduit, etc.)to all exposed metal parts
of the instrument (antennas, handle bracket, metal cabinet, screw-
heads, metallic overlays, control shafts, etc.), especially any ex-
posed metal parts that offer an electrical return path to the chas-
sis. Any current measured must not exceed 0.5 milliomp. Reverse
the instrument power cord plug in the outlet and repeat test. ANY
MEASUREMENTS NOT WITHIN THE LIMITS SPECIFIED
HEREIN INDICATE A POTENTIAL SHOCK HAZARD THAT
MUST BE ELIMINATED BEFORE RETURNING THE INSTRU-
MENT TO THE CUSTOMER.

AC Leakage Test
LEAKAGE /‘_\

CURRENT 3 (READING SHOULD

DEVICE TESTER NOT BE ABOVE
UNDER 0.5ma)
TEST _‘L P —1

TEST ALL

EXPOSED METAL

SURFACES

2-WIRE CORD

@ ALSO TEST WITH
PLUG REVERSED
(USING AC ADAPTER
PLUG AS REQUIRED)

EARTH
B GROUND

d. Insulation Resistance Test

(1) Unplug the power supply cord and connect a jumper wire be-
tween the two prongs of the plug.

{2) Turn on the power switch of the instrument.

(3) Measure the resistance with an ohmmeter between the
jumpered AC Plug ond each exposed metallic cabinet
part on the instrument, such as screwheads, antenna, control
shafts, handle brackets, etc. The reading should be as shown
below. If it is not within the limits specified, there is the possi-
bility of a shock hazard, and the instrument must be repaired
and rechecked before it is returned to the customer.

e. Insulation Resistance Test Cold Check

(1) Unplug the power supply cord and connect a jumper wire be-
tween the two prongs of the plug.

(2) Turn on the power switch of instrument.

(3) Measure the resistance with an ohmmeter between the
jumpered AC plug and each exposed metallic cabinet
part on the instrument, such as screwheads, antenna, control
shafts, handle brackets, etc. When the exposed metallic part
has a return path to the chassis, the reading should be be-
tween 1 and 5.2 Megohm. When there is no return path to
the chassis, the reading must be “infinite”. If it is not within
the limits specified, there is the possibility of a shock hazard,
and the instrument must be repaired and rechecked before it
is returned to the customer.

ANTENNA
TERMINAL

EXPOSED
METAL
PART

OHM METER

PRODUCT SAFETY NOTICE

Some electrical and mechanical parts have special safety related
characteristics which are often not evident from visual inspection, nor
can the protection they give necessarily be obtained by replacing
them with components rated for higher voltage, wattage, etc. parts
that have special safety characteristics are identified by shading, by
{AJon schematics and ports listed. Use of a substitute replocement
that does not have the same safety characteristics as the recom-
mended replacement part might create shock, fire, andfor other
hazards. Products Safety is under review continuously and new in-
structions are issued whenever appropriate.

SERVICING PRECAUTIONS

CAUTION:Before servicing instruments covered by this manual
and its supplements, read and follow the SAFETY PRECAUTIONS on
this page.

NOTE:If unforeseen circumstances crated conflict between the fol-
lowing servicing precautions and any of the safety precautions,
always follow the safety precautions.

Remember:Safety First.




General Servicing Precautions

a. Always unplug the instrument AC power cord from the AC power
source before:
(1) Removing or reinstalling any component, circuit board, module,
cor any other instrument assembly.
{2) Disconnecting or reconnecting any instrument electrical plug or
other electrical connection.
(3) Connection a test substitue in parallel with an electrolytic co-
pacitor in the instrument.
Caution:A wrong part substitution or incorrect polarity instal-
lation of electrolytic capacitors may result in an explosion
hazard.
b. Do not defeat any plug/socket B+ voltage interlocks with which
instruments covered by this manual might be equipped.

0

. Do not apply AC power to this instrument andfor any of its elec-
trical assemblies unless all solid-state device heat sinks are cor-
rectly installed.

d. Always connect a test instrument’s ground lead to the instrument
chassis ground before connecting the test instrument positive
lead. Always remove the test instrument ground lead last.

NOTE: Refer to Safety Precautions on page 3.

(1) The service precautions are indicated or printed on the cabinet,
chassis or components. When servicing, follow the printed or in-
dicated service precautions and service materials.

{2) The Components used in the unit has a specified conflammability
and dielectric strength. When replacing any components, use
components which has the same ratings. Components marked
(Ain the circuit diagram are important for safety or for the char-
acteristics of the unit. Always replace whit the appointed com-
ponents.

(3) An insulation tube or tape is sometimes used and some com-
ponents are raised above the printed wiring board for safety.
The internal wiring is sometimes clamped to prevent contact with
heating components. install them as they were.

(4) After servicing, always check that the removed screws, com-
ponents and wiring have been installed correctly and that the
portion around the service part have not been damaged and so
on. Further check the insulation between the blades of attachment
plug and accessible conductive parts.

Insulation Checking Procedure
Disconnect the attachment plug from the AC outlet and turn the
power on. Connect the insulation resistance meter (500V) to the
blades of the attachment plug. The insulation resistance between the
each blade of the attachment plug and accessible conductive Parts
{Note 1 )should be more than 1M-ohm.

Note 4:Accessible Conductive parts including Metal Panels, Output
jacks, etc.

 ELECTRO STATICALLY SENSITIVE(ES) DEVICES

Some semiconductor (solid stateldevices can be damaged easily by
static electricity. Such components commonly are called Electrostati-
cally Sensitive (ES) Devices. Examples of typical ES devices are inte-
grated circuits and some fieldeffect transistors and semiconductor
“chip” components. The following techniques should be used to help
reduce the incidence of component damage caused by static elec-
tricity.
1. Immediately before handling any semiconductor compornent or
semiconductor-equipped assembly, drain off any electrostatic
charge on your body by touching a known earth ground.

Alternatively, obtain and wear a commercially available discharg:

ing wrist strap davice, which should be removed for potential
shock reasons prior to applying power to the unit under test.

2. After removing an electrical assembly equipped with ES devices,
place the assembly on a conductive surface as aluminum foil, to
prevent electrostatic charge buildup or exposure of the assembly.

3. Use only a grounded-tip soldering iron to solder or unsolder ES
devices.

4. Use only an anti-static solder removal device. Some solder remov-
al devices not classified as “anti-static"can generate electrical
charges sufficient to damage ES devices.

5. Do not use freon-propelled chemicals. These can generate electri-
cal charge sufficient to damage ES devices.

6. Do not remove a replacement ES device from its protective pack-
age until immediately before you are ready to install it. (Most re-
placement ES devices are packaged with leads electrically short-
ed together by conductive foam, aluminum foil or comparable
conductive material).

7. Immediately before removing the protective material from the
leads of a replacement ES device, touch the protective material
to the chassis or circuit assembly into which the device will be in-
stalled.

CAUTION:Be sure no power is applied to the chassis or circuit,
and observe all other safety precautions.

8. Minimize bodily motions when handling unpackaged replacement
ES devices. {Otherwise harmless mofion such as the brushing to-
gether of your clothes fabric or the lifting of your foot from a car-
peted floor can generate static electricity sufficient to damage an
ES device).

CLASS 1 LASER PRODUCT
Product complies with DHHS rules CFR subchapter J part
1040:10 ot daote of manufacture.

DANGER=invisible laser radiation when open and interlock failed
or defeoted. Avoid direct exposure to the beam.

CAUTION~use of all controls, adjustments or performance of pro-
cedures other than those specified herein may result in hazaudous
radiation exposue.

CLASS 1 LASER PRODUCT
LASER KLASSE 1

LUOKAN 1 LASERLAITE
KLASS 1 LASERAPPARAT

Be Careful of the Laser Pickup
Although you cannot see it from the oustide, a laser pickup is
located under the disc ruay and a precision lens is built in it.

Since the laser pickup, including the lens element, is especially sensitive
to dust, keep the disc tray closed when not in use.
Also do not put your hand inside the unit.

ADVARSEL:
Usynlig laserstréling ved Gbning nar sikkerhedsafbrydere er ude of
funktion. Undga udszttelse for straling.

VAROITUSI

Laite siséltdd laserdodin, joka ldhettdd nidkymdtontd  silmille

vaardllista losers dteilyi.




COMPONENTS AND THEIR FUNCTIONS

P

Press VOLUME + and - to adjust sound

OPERATING THE REMOTE (& (/V,,i,,: \) 71
NG

: level up or down.

Press one of these to change
the source of the music:

* CD for disc

Press directional buttons p-#1 and 1« to

* PPL (program play) for Kb\“ tune stations or move one track at a time
DO0NONMCOIAONOTOTACOCOCC00 .
favorite songs from PPL Tuner smsmsmsmenmonss. through a disc or tape. (Press and hold
disc - »» and = for two seconds to go up

or down to the next radio station preset.)

* R-PL (random play) for
songs from disc in
random order

* TV (optional) for auxiliary
components

* TUNER for radio

* TAPE for cassette

Press PAUSE to mute sound.
Press VOLUME + or PAUSE again to
resume listening.

Press REVERSE to play, the opposite side
of a tape.

NOTE: When not in use the remote may
be placed in the cradle on top of the
CD Player.

Press POWER to furn system
on and off.

1]

FRONT PANEL CONTROLS AND ELECTRONIC LABELS

CD and Tape Drawers

The button to the right of the drawer on
the CD and tape players can be pushed
to open and close the drawer when
inserting discs and tapes.

Except for the open/close buttons, all
front panel controls are located on the
tuner-controller within a large oval win-
dow.

All system functions are accessed through
pushbuttons located across the middle of
this window. Additional setand-forget
controls are located behind a pull-down
gate located immediately below the row
of pushbuttons.

NOTE: The speaker switch(es)
behind door must be pushed in to
hear music.

The “EXTERNAL”
indicator reminds you
to check your exter-
nal components, if
any, anytime the aux-

Here is the large four let-

iliary input/output
jacks are in circuit. If
“EXTERNAL is light-
ed, but there is no
sound, make sure
your external
device(s) are on.

ter operating mode dis-
play, which shows at a
glance which source is

playing or if you're in CD

favorite track program-
ming mode {CDPR) (CD
program).

The main numeric display shows the CD
track or radio station you're listening to, o
the tape counter time.

The Dolby® noise reduction indicator
comes on to show the type of noise
reduction being applied to the tape.

“RECORD" indicates
that a recording is
currently in process.

TRACK PREMET  TRACK TWE

TUNR

e 903 &«

RE

The tape direction indicators
show the actual direction of

tape movement.

“MUTE" is dis- o WUTES ({47 7005 AR
played anytime Power on / ’ / Vo +
popdmime (T T | /7 | T ] T )
control is
engoged. @® o /
Speskor
Note: The functions of these four buitons are identified by these four ELEC-
The speaker switch(es) TRONIC LABELS directly above them, allowing the functions to
behind door must be change. To u.rivate Electronic Labels, simply press any of these four

pushed in to hear music.

—6—

buttons. Then proceed by pressing the button directly below the
feature label you wish to use. If at any fime you to wish start over,

simply wait 10 sec. and start again.




Operating Modes

Festival systems simplify operation by
grouping all commands into three basic
modes.

We call source selection the “listen
mode”—LSTN for short. Programming is
PROG. (program). And recording is
RCRD. (record). The three of them togeth-
er comprise your main menu of choices,
and all functions are accessed through
one or the other of the three operating
modes. All functions are operated in
essentially the same way, that is, by
pressing the unmarked button immediate-
ly below the label designating the
function on the display.

The Main Menu

Everything starts with the main menu, and
you ‘can get fo the main menu one of two
ways.

Press POWER on the far left of the row of
buttons to turn Festival on. The display
will light up, and the system will activate
the source in use when the system was
turned off. (When turned on for the first
time, Festival will choose TUNR for the
radio.)

If the power is already on, press any
one of the four unmarked buttons in the
middle of the row.

LISTENING

The LSTN mode lets you select the tuner,
the CD player, or the cassette deck, as
well as one auxiliary source. When you
press LSTN the display reads:

/—\

n
i)

=)

i ITUNE’| TAPE ]

ower | Pause l ’ I / v

TV refers to an auxiliary source. The
other labels refer to the Festival compo-
nents.

Select a source by pressing the button
immediately below the electronic label.
Note that when you select any source
other than TV you automatically access
the functions for that source and that
source begins to play.

TAPE LSTN (Listen) Functions
When you select TAPE, the display pre-
sents you with two functions:

/—\

CD LSTN Functions

When you select CD, the CD begins to
play and the following choices appear
on the display:

In either case, the main menu will appear
on the display.

/’\

[
[

P-PL E'-PLl NAY PLAY

bower I Pause | | / | I—v

Note that if the CD player is empty, the
drawer will slide out, prompting you to
load a disc and push the drawer closed.

P-PL (program play) indicates pro-
grammed play. In order to exercise this
function, you must first program your
favorite selections for the current disc.
Refer to the section on programming for
programming directions.

R-PL {random play) indicates random
play. Press R-PL and the CD player will
automatically select a random order for
playing back the tracks on the CD in the
loading tray.

Press NAV (navigate) and the directional
indicators { { { and } } ! will appear on
the display.

TRPE ms
0L NAY JONE
wer I Fause ] 7 I / ] / I / ] - vol

DOLB stands for Dolby® noise reduction
which is selectable through the DOLB but-
ton. Press repeatedly to choose Dolby B
type noise reduction, Dolby C, or no
noise reduction. When Dolby noise
reduction is engaged [J[] will be shown
in the display along with the letter desig-
nation B or C.

{{ { will automatically rewind the tape

back to a previous song and } } | will
advance it to a subsequent song. The
number of songs to be skipped forward
or back are indicated to the left of the
tape counter in the display.

REV — As on the remote, pressing REV
reverses the tape. It can also be used fo
cancel fast forward or rewind. (See

below.) 7

PLAY—Press PLAY to switch from P-PL or
RPL to normal CD play, beginning with
the current track.

NAV (navigate}—Press NAV and you
can move from track to track using the
buttons under the { { { and } } | labels

appearing on the display.

]MBE'E

/ | - vou

MORE — Press MORE and you can
search up or down through the disc to

any passage using the buttons beneath
the { {and } } labels.

DONE always returns you to the main
menu.

Pressing MORE displays:

AN
TAPE 0000 =™
} I

b [ e [ 7

Rewind and Fast Forward — Press { {
to rewind to the beginning of the current
side and } } fto fast forward to the begin-

ning of the next side.

ZERO — Press ZERO to reset the tape
counter.

Important Note: The controls on this page
will function when the tape is paused by
the PAUSE bution. This feature can be
used to set up for a manual recording.
(See Appendix D).




LISTENING

TUNR LSTN Functions

To play the tuner, first select LSTN and
then select TUNR from the LSTN choices.
The display will now read:

/—\

Tr it
[

Press and hold either directional key for
two seconds fo call up or change the
PRESET number (1 to 19) in the display.
Continue fo hold the directional key to
cycle through your presets.

0 MORE
© | [« [-

fower l Pause [ / l / Vo

Pressing either directional key will put
you into the SEEK mode, and the tuner
will proceed to the first strong station.

PROGRAMMING

Programming the CD player

Load the CD in the compact disc player.
Enter the main menu. Select PROG
(program).

The display will prompt you to choose a
source to program. Note that BACK
always returns you to the previous dis-
play screen.

PROGRAMMING

Programming Tuner Presets

To program Tuner presets first enter the
main menu by selecting any of the
unmarked buttons. Next press PROG and
then select TUNR. The display will read:

Use MORE and BACK to change
between these two screens while in the
tuner presetting mode.

The Festival compact disc player and
tuner are programmable. Programming
the tuner consists of saving station pre-
sets, while CD programming lets you
choose your favorite tracks from a given
CD for playback by the P-PL command.

Using } } ! and | { { to SEEK or { {
and } } to tune manually {See TUNR
LSTN functions, above.), tune to a station
you wish to memorize. Then, by pressing
} )1 or | {ior more than two sec-
onds at a time, adjust the displayed pre-
set number to the desired preset between
1 and 19.

AM and FM Tuning

Press MORE to activate the manual tuning
function. Use the directional keys to tune
up and down the bands. Note that the
Festival systems do not have a manual
AM/FM switch. To get from one band to
another hold either directional key and
run through the band you're currently
occupying. You'll automatically pass into
the other band. (Note that if you use FM
only, push the switch on the tuner back
panel to bypass the AM band when tun-
ing.) Save your favorite stations in the
presets in the PROGRAMMING MODE,

Press CD to program the CD player. The
display now reads:

Use the directional keys to select the
tracks you wish to program, and with
each frack selection press MEM to enter
the selection info memory. Then to begin
programmed play press P-PL. The CD
player will then play only those tracks
programmed info memory.

NOTE: The program for a given CD is
erased when you open the iray.

Press MEM (memory) to save that station
in that preset number. The preset will
automatically be increased by 1 when
you press MEM, so you needn’t adjust
the number manually when memorizing
many stations at once.

NOTE: After a period of 10 seconds,
Festival will revert to the main menu.



RECORDING

The Festival system gives you consider-
able flexibility in making recordings. You
can record within the system from the
tuner or CD player onto the cassette
deck. You can also record from a system
source fo an outboard recorder. You can
also record from an outside source onto
the system cassette deck. However, when
outboard components are involved the
process is less automatic.

Before making a recording, you must first
select the source you wish to record by
entering the LSTN (listen) mode from the
main menu, and, of course, you must
load a blank cassette in the tape well.
Then go back to the main menu and
press RCRD (record). The display will
read:

//_\

£ i 56 m:

VLR TAPE 10U B BACK
[ [

- [ Pause i / [ / /- v

RECORDING

Recording to the internal cassette
Press TAPE and the display presents you
with four recording choices:

/—/—\

T
Ly

NORE COPY PLPY RCPY
/ /

wer Ims»l / | / l-vot

When you select NORM (normal) the cas-
sette deck will begin recording the source
immediately.

Select COPY to automatically duplicate a
CD onto tape. The tape is wound back to
the beginning, and the recording starts at
the beginning of track one.

THE COPYING PROCESS CAN ONLY
BE INTERRUPTED BY PRESSING THE BUT-
TON BELOW STOP ON THE DISPLAY
OR SHUTTING OFF THE POWER.

Note that TAPE and DOLB will not be lit if
you are listening to TAPE. This prevents
inadvertently recording over a favorite
tape.

Recording to an external recorder
VCR should be selected when recording
to an external recorder you've connected
to your system. If you're using the system
cassette deck to record, you can disre-
gard this section. When you press VCR,
EXTERNAL and RECORD will appear in
the display to remind you to set up your
external component for recording. Also,
the STOP command is added to the main
menu, so you can stop recording. Finally,
PROGRAMMING and RECORDING com-
mands are omitted from the main menu

PCPY {programmed copy) stands for
Programmed Copy. |t is like COPY, but
only the pre-programmed selections are
copied. The CD player must have been
previously programmed for the current
disc.

RCPY {random copy} stands for random
copy, and it is the same as COPY, except
the disc is copied to tape with the songs
in random order.

Choosing COPY, PCPY, or RCPY automati-
cally places you in the optional EDIT mode
where you are given the following choices:

7 {s W Y
LU I 205 wm:
Reiono L5TN 5T0F

while recording is in progress.

IF YOU HEAR NO SOUND AFTER
PRESSING VCR, CHECK THE CONNEC-
TIONS AND SETTINGS OF THE EXTER-
NAL RECORDER.

Dolby noise reduction is selectable
through the DOLB button. Press DOLB
once to choose Dolby B type noise reduc-
tion, again for Dolby C, and again for no
noise reduction. When noise reduction is
engaged the OO will be shown on the
display along with the letter designation
BorC.

BACK takes you back to the main menu.

Festival uses this information during the
copying process to record the songs to
avoid running out of tape in mid track. If
desired, press the button corresponding
to the tape you're using, to activate the
EDIT feature for this recording. After you
have selected a tape length, the display
reads:

oer I Pauss l ’ l / ' / | ’ | - Vol

C60, C90, and C100 refer to 60, 90,
and 100 minute tapes respectively.

Pressing DOLB repeatedly cycles you
through the choices of Dolby B noise
reduction, Dolby C noise reduction, or
Dolby noise reduction off. DONE com-
pletes the command sequence.




OTHER FRONT PANEL CONTROLS

A hinged door directly below the row of
seven pushbuttons conceals secondary
confrols. Press the top of the gate to
lower it and expose the controls.

The SPEAKER button(s) {A and B on

the Festival 500) let you turn each pair
of speakers off, to listen through head-
phones or to 'one speaker pair at a time.

BALANCE adjusts the relative levels of
the left and right channels.

TREBLE and BASS are tone controls.

BASS ASSIST should only be used with
Festival speakers. It extends low bass
response when the button is in.

PHONES is a jack for lightweight stereo
headphones. {Use the SPEAKERS
button(s) to turn the main speakers off.)

REAR PANEL CONTROLS

AM DEFEAT

This control is located on the tuner back
panel. When this button is pressed in,
only FM stations may be tuned, although
AM presets that were previously memo-
rized may still be called up in the usual
way.

Ribbon Connector

PASKOEELECTIRIC SHIN R

B0 HDEOEED g
O AVIS: RISQUE DE CHOC
ELECTRIQUE: NE PAS OU

= FM Only
. AM/FM

Voltage Selector

)
230V 240V e

APPENDIX A

CONNECTING ADDITIONAL
COMPONENTS TO YOUR FESTIVAL
SYSTEM

The TV (Aux )input at the extreme right of
the row of phono jacks on the tuner-con-
troller will accept almost any stereo out-
put except for that of a turntable. You
can, for instance, connect the audio out-
puts of a stereo television, a stereo VCR,
a laserdisc player, DCC, Mini-Disc, or a
satellite receiver. The VCR Rec {Aux) out-
put, which is next to the TV {Aux]} input,
lets you record from any of the sources
comprising the Festival system onto anoth-
er cassette deck, a hi-fi VCR deck, a Mini-
Disc player, or a DCC deck. Keep in
mind, however, that if you utilize the VCR
Rec {Aux} output, you must initiate the
recording from the outboard component.
The Festival's system commands cannot
control the recording process for any
recording device aside from its own cas-
sefte deck.

AC VOLTAGE SELECTOR

Export models of the Festival systems
have switches permitting the selecfion of
either 230V or 240V AC voltages. This
control is located on the integrated ampli-
fier back panel.

Voltage Selector
| .

h 230V 240V e
[ Ribbon Connecto

Speaker

System A
IAL NO.
| ——

CD OUTPUT LEVEL CONTROL

The CD output level is preset at the fac-
tory for optimum recording and listening
performance. Some advanced users may
want o customize this setting. This level
conirol on the CD back panel has three
seftings: O dB—the standard setting, +
1.5 dB, and + 3 dB.



~ ELECTRICAL PARTS LIST REFERENCE

NOTE : Assignment of common parts codes.

RESISTOR
1msJd020] Carbon film resistor, £ 5%, 1/8W
Mm40J4d20 Carbon film resistor, £ 5%, 1/4W
(2) lead type
(1) resistor value
Examples

(1) Resistor Value
0.47 ohm---478 4.7 ohm---479 68 ohm---680
470 ohm ---471 2.7 Kohm*--272 56 Kohm---563
(2) Lead type
PS type -1 TPtype -5

CERAMIC CAPACITOR

1886 1[1J 5 Ceramic capacitor
disc type
Temp. coeff. P350-N1000, 50V
(2) tolerance (capacity deviation)
(1) capacity value

Examples

(1) Capacity Value
4pF  ---040 47pF ---470 " 220pF ---221
(2) Tolerance

+0.25pF +-eee- 0 +0.5pF eoeee 1 & TpFeeeeeeees 2
:t 2pF ......... 3 ispF ......... 4 + ]OpF ......... 5
+20% -+eeeeee 6 +50%-20%7 +40%-20%: -8

MYLAR CAPACITOR
1506 1004

Examples
(1) Capacity Value

0.00047yF------ 471

...... 684

Mylar capacitor, £5%, 50V
(1) capacity value

ELECTROLYTIC CAPACITOR

1420000060

Examples

(1) Working Voltage

(2) capacity voltage

(1) working voltage

63\/ ...... 'I ]OV ...... 2 'I 5V ......

25V-en 4 35Veenee 5 50Veeee-
(2) Capacity Volue

0.47uF:-+-- 478  4.7uF--eee- 479

470yF- -+ 471 2200uF:--+- 222
(1) Lead type

A—type:-- ] A—type TP-+++ 2

0.00560F:--+-- 562  0.047uF

330

473

Electrolytic capacitor, +5%, 50V
(3) lead type




FUNCTION LOW @

@—-0

T b
[} - -
15A-2 A3 j5A+

e
15A—1

i
1

TUOETurwing  UP/DOWN
OGlarmel PLAY when MEY

- 1

\é

i
PROG
T

28
T

)

} IRz “CRERMods

MUTE. &

r"“‘!""".

T — 1
)
o

I mm»—n-«—l
T

x—4

Onenge trem 7—>30eee

*]

i =
'n '.G’ L0
Uz ] [ PY=EY 4B-7

$4R-5

PUsed o aupmt ¢ &

3
——=] 2C

m—>7~'¢
<>L- Esm,
l

é

...-.

=, G, =]

é40 1

-

STOP/BLANK
STOPWHen Recerding
é- ANCWHen et Reserding

FUNCTION FLOW @ -
I ' I : |
’.\'-'TA" ‘
(-.E.e’rr) E}‘—!
T30-3 I3C-4




FUNCTION FLOW

r
0
—
z

it

1
3 3 4 - é
. £ T rncrIn FLow 1
: . 3A-] , | 3A-2 f 3A-3 | 3A-4
[} 3 "o
e | [ ] [ | [an ]| <m0  reo -~ =
[ 4A-1 3 4A-2 4A-3 | 4A—4 ™ ves FNCTION FLow 1
- AECORDING STOP -
I ] 1
-— ] g [} 3
FUNCTION FLOW 1 Dolb. NAV ] E BLANK 1i I DoNE.
| 4A—-5 | 4A—-6 [ 4A-7
{ | N1
[} 3
[z ] [ == k&g{ﬂ l_'__l
15A—1 15A-2 5A—3
DESTERRS O [ % j zenocTaPE or ..
W"”"*"‘"""T'sA 1 3 6A—2 6A3 é6A4

FUNCTION FLOW @

FUNCTION FLOW ®

‘H“_‘

3C-4

O
[ T T 1
oo : L
poemestomean ] pommmeSemsas 1 r 1
I oA ) VY I U oma sTor
[ i [P J LIS i

O

S~ FUNCTION FLOW 1




SYSTEM PACKING DRAWING

Festival : 300

—®

—®

—®

NO| PARTS NAME PARTS _ NO. QTY REMARK

1| PACKING BASE 3-324~-030-01 1 USA,|,IB,BB
2 | BASE LID 3-324-031-01 1 USA,l,1B,BB
3 | SLEEVE INNER 3-821-103-12 1 USA,,IB,BB
4 | INNER LID 3-324-019-12 1 USA,L,1B,BB
5 | CARTON ouT 3-127-815-11 1 1,IB,BB

5 | CARTON_out 3-128-607-11 1 USA

6 | COP_ASS'Y HK-CD300 ! USA,,IB,BB
7 | DECK AsSS'Y HK-C300 1 USA,|,IB,BB
8 | TUNER ASS'Y HK-T300 1 USA,1,1B,BB
91 AMP ASS'Y HK-A300 1 USA,l,IB,BB
10| PAD _UPPER 3-324-018-02 1 USA,L,IB,BB
11| BATIERY ASSY 2-154-204~-01 1 USA,l,IB,BB
12| REMOCON _ASS’Y A-221~8A0-02 1 USA,\,IB,BB
13| MANUAL 3-128-604-01 1 USA,|,1B,BB

— 14—




SYSTEM PACKING DRAWING

Festival :500

—®
/6< —®
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1
—®
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@\_ __r AN \
<rn oI
7 ”W;
=il
NAUA
6 1[ "rir ®
walt -
il
2)
NO| PARTS NAME PARTS NO. Q1Y REMARK
1| PACKING BASE 3-324-030-01 1 USA,|,IB,BB
2 | BASE LID 3-324-031-01 1 USA,|,IB,BB
3 | SLEEVE INNER 3-821-103-12 1 USA,l,IB,BB
4 | INNER LD 3-324~019-12 1 USA,l,IB,BB
5| CARTON oOUT 3-127-925-11 1 1,IB,BB
6 | CDP ASSY HK-CD500 1 USA,\,IB,BB
7| DECK ASSY HK-C500 1 USA,|,IB,BB
8 | TUNER ASSY HK-T300 1 USA,I,IB,BB
9 [ AMP ASSY HK-A500 1 USA,,IB,BB
10| PAD UPPER 3-324-018-02 1 USA,|,IB,BB
11 BATIERY ASSY 2-154-204-01 1 USA,,IB,BB
12 REMOCON ASS'Y A—-221-8A0-02 1 USA,L,IB,BB
13| MANUAL 3-128-604-01 1 USA,l,IB,BB




TUNER SECTION

[1] TUNER
INTERNAL VIEW
M TOP VIEW
©)
@

DISASSEMBLY PROCEDURES

[1 TOP Cover Removal

Fig. 1

1. Remove screws @ to ® in Fig. 1
2. Remove the top cover.

2] Rear Pancl Removal

1. Remove screws O to @ in Fig. 2, and then remove the rear

panel.

® PCB-1 Main p.c.board
@ PCB-2Control p.c.board
® Power transimain)

@ Power trans(sub)

@ PCB-({3(Main PCB) Removal.

1. Remove the rear panel in Fig. 2(Refer to step (2])
2. Remove connectors @ to @ in Fig. 2, and then remove pcb

supports (©
3. Remove screws (@) to @ in Fig. 2, and then remove the maim pcb@

[4] Front Panel Assembly Removal

Fig. 3

1. Remove connectors@ to ® in Fig. 3
2. Remove screws @ to @, and then remove the front panel

assembly from the unit in Fig. 3
B PCB-(6)( Control PCB) Removal.

O—rt ®

&— LI

) Fig. 4
1. Remove the front panel assembly in Fig. 3. (Refer to step [@l)
2. Remove screws @ to @ in Fig. 4, and then remove the control

pcb ®




ALIGNMENT PROCEDURES

Tuner

Condition:Set the volume control maximum
%:Only USA version

FM Section

® Set the FM mode by pressing the directional keys to tune up and
down the bands.

® Connect the FM signal generator (FM SG) to the FM antenna 75
(% 300) ohm terminal through the 75(% 300) ohm dummy Antenna.

®Set the Tuner to the FM band

1) Tune the FM SG to the Tuner.

2) connect the FM multiplex stereo signal generator to the FM SG

external Modulation terminal

3)
FM signal generator | 1 kHz, 40 kHz deviation
*1 kHz, 75 kHz deviation
Stereo modulator L + R = 22.5(%), L-R = 22.5(%), 19
kHz = 8(%)
*L + R = 45.5(%), L-R = 45.5(%), 19
kHz 9(%)
Tuner
FM SGI(*3) Adjustment )
Step Frequency Location Adjustment procedure
Frequency Level Display
. 87.5 MHz Confirm that 1.9V DC£0.5V between terminal Vr and
1 No signal
Ground.
. 108.0MHz Confirm that 8.0V DC+0.5V between terminal V1 and
2 No signal
Ground.
98.0 MHz 72 dBf T 201 Adijust until the DC voltage is OV+5mV at between TP,
3 and TP,
T 202 Adjust until distortion at output L or R terminal is minimum.
4 Repeat steps 3 for optimum the DC voltage and minimum
THD
5 98 MHz 72 dBf 98.0 MHz ' 'I.F ) Adijust until Distortion at output L or R terminal is minimum.
set to stereo (within £ 90°)
38 dBf Adjust VR202 TEST POINT TUNED become OV at 38 dBf
+3 dBf {*32dBF)
H 98.0 MH
6 98 MHz %32 dBf 0 MHz VR 202
+3 dBf
7 98 MHz 79 df 98.0 MHz VR 301 Adit{st until stereo separation at output L or R terminal is
set to stereo maximum.

—17 —




AM Section

® Connect the furnished AM loop antenna between terminals AM
ANTENNA and GND.
® Connect the AM signal generatorlAM SG) to the AM Antenna ter-

minal
AM SG Tuner Adjustment
Step 1 kHz 30% modulation Frequency Point Adjustment procedure
Frequency Level Display
522 KkHz 1.0 V DC between terminal V1 and GND.
1 No signal *(520 kHz) T 204
1611 kHz 8.0V DC between terminal Vr and GND.
2 No signal *(1710 kHz) TC 202
3 Repeat steps 1and 2for optimun voltage
603 kHz 603 kHz
4 * {600 kHz ) 60 dB u * (600 kHz ) T 203 Adjust until maximum
1395 kHz 1395 kHz Sensitivity is obtained
5 * (1400kHz) 40 dB * {1400 kHz ) TC 201
999 kHz 999 kHz
6 * {1000 kHz) 60 dB * {1000 kHz) T 205
999 kHz 50 dBu 999 kHz Adjust VR201 until TEST POINT “TUNED” becomes OV
7 * {1000 kHz) + 7dB * (1000 kHz) VR 201 at 50dBu
. N:_:{C ::_D‘ YA:::INY ECMP oT

AM LOW FREQUENCY RANGE TRACKING ADJSP Tezo!
AM_HIGH FREQUENCY RANGE TRACKING ADJ. T
VT
AM LOW FREQUENCY RANGE 0SC ADJ. T204
AM_HIGH FREQUENCY RANGE X
QUEI ANGE OSC_ADJ. Tc202 ©
AMIF ADJ. TS
FM DET ADJ. T2ol @
VRR201
< AM_AUTO STOPADJ.
T2@ FM AUTO STOP ADY )

M STEREQ SEPARATION ADJ.
e e

TUNED @

VR202
VR30I
(©]

Tuner : Adiustment point




TUNER BLOCK DIAGRAM

FRONT END FM/AM IF IC MPX IC

aul) F101 F102 F103 T204 F301 440 mv
FM @ FM_ IF | WVIJ. °_.‘sz @ it Qomo @ ’ (AM:170mV)

4 ANT LRise $ ] 5 | Tssor (19— TUNER SELECTOR
AM © 2 LA3401 —--1 MPX FILTER
A

© VT FMOS FM_DETIS m.@ 260mv el

cIOoL (s) 12 37 —

MPX FILTER

—ltvl/

DE-EMPHASIS

| L
T

e e ] DT S
le
[ B A R X |

L6=2.0 YV _ov5) cp In 1.6V-2.0V
HOow.muB{O TAPE IN 365mV
AUX IN 150mV-2.0v

IC401

—19—

LM7001 Lml
MICOM 2er—=i) out
F muTe(s3d i
IC502 m
A zc,ﬂmg LC7822
‘. W 365mV,
M B 102 258 PIB 1B oata oL (29 w TAPE REC 365mvy DOLBY LEVEL
MOTOR VOLUME y . c H_
CONTROL. O) AUX REC 365mV
w._do%g REMOTE ,
. 1GB - 8GB @ p —
g PIB - PisB @ 9 - SENSOR L~CH[ R—-CH H
] DA CL FM._ ONL
/ Poa G IC702 _
FLT 1A _ P 12v
uwlilluﬂ-AH pisal DISPLAY |\ gisa| MSC1937-0% By 6v
POWER
: KEY MATRIX FLT (CPU PIN NO. 60)
! CONTROLLER

AC CORD

AC230V
S50Hz
(I.r8.88B)

ACi120v




CIRCUIT DESCRIPTION

Tuner

I FM TUNER SECTION

The FM signal which has entered through the antenna is high-fre-
quency amplified in the front end. Then it is mixed with the output of
the local oscillators and converted into the 10.7 MHz intermediate-
frequency.

The 10.7 MHz signal is amplified in the intermediate-frequency am-
plifying section which consist of F101, Q101, Q102, F102, Q103
and F103 ond fed to pin 1 of IC201. In IC201, the signal is sent
through the IF amplifier and after being detected in the quadrature,
it is sent through the post amplifier to pin 12 and then input to pin 2
of IC301. In IC301, the pilot signal is detected and the 38 KHz signal
is produced. Then by this signal, stereo signal is demodulated, output
from pin 6 for the left channel and from pin 8 for the right channel and
transmitted to the input selector section.

Il AM TUNER SECTION

The AM signal which has entered through the antenna passes
through the tuning circuit consisting of T203 and is inputted to pin 21
of IC201. Tn IC201, it undergoes radio-frequency amplification and
local oscillation and is output from pin 20, and passed through the
transformer (1205} and ceramic filter (F201) and enters pin 18 of
IC201. W is then passed through the IF amplification and detection
and is output from pin 15. This signal is fed to IC301.

Il SYNTHESIZER SECTION

* FM

The local oscillator output from the front end is fed to pinl 1 of the
prescaler IC401 and after being frequency devided intc 34 or 32,
control output is fed from IC701, compared with the devided local

oscillator frequency and output to pin 14. This voltage is level con-
verted by Q401 and Q402, and fed to the front end.

* AM

The local oscillation output is fed from pin 24 of IC201 to pin 10 of
IC401. In IC401, control output signal is fed from IC701, compared
with the local oscillator frequency and output to pin 14. This voltage
is level converted by Q401 and Q402, and fed to the AM local os-
cillator section.




~1C FUNCTION BLOCK DIAGRAM

IC701 : MICRO-COMPUTER

T
SUB—MENU[ paTAl 1 64[] AUDIO MUTE
cL]2 63[] RADIO MUTE
DowN[{ 3 2] ce
volume [ e ok CL] NCTION
comumcmon[ DATAQ 5 60 [] POWER
susvl ¢ sofl ce
q- safl oL jl PLL
TUNER ([} & 57[] DATA
TESTI[] 9 ssf)
REST [} 10 ssf]
1 %} 54l
12 53l
onof] 13 s2]
cFi1l] 14 s1f
cr2f}1s sofj P168
voo[} 16 49|l P15B
opTION[] 17 s8fl P14B
oPTION(] 18 +7[] P138
K.scaN[] 19 46l P28
Aam/FM (] 20 sl P11B
HoLp[] 21 441 Pr0B
spf} 22 43 PoB
sTeEReo[] 23 a2[] ve
REMOTE[] 24 411 voovep
ca(} 25 a0l PeB
2c8(] 26 asfl P78
3cs(] 27 3s|] PeB
4c8[] 28 a7l PsB
scB[] 29 36[] PeB
sca(] 30 asf] poB
768[] 31 34[) P28
868[] 32 aafl P18
MICOM

| znTERRUPT conTROL

STANBY CONTROL

T o

o = GENERATOR

a cLock oo PC
X-TAL
BASE TIMER . ACC

L sico  Jef leel PorT1 | | =[5 ReczsTER]
L_szcr  Jei jmod port7 ]| | < RreszsTER]
| towero  Jeet oo rorTe ]

v

T

w PORT2 |.

ra
REAL TIME
SERVICE
XRAM
1288YTES
VFD DISPLAY
CONTROLLER
HIGH WITHSTAND
VOLTAGE oUuTPUT

| P et PorTs | [ Z Tesw |
INTO-3 RAR
ELIMINAT TON =] PORT+ 1.

PORTS 1
S s

J WATCH DOG
MER

MICOM IC TERMINAL FUNCTION TABLE
| LE 1044 o INPUT/ Function Description
OATA TPUT .
2 ; FEUT FLT SUB-MENU
[—DOowN QUTPUT VOLUME
DATA T
4 : D::: F REMOCON
TUNER TPUT FOR _TUNER FUNCTION
[ ___TEST1 PUT | Test Termingi(Use wlth open)
| _REST IN T Reset Termingl
- INPUT
- 12 | ouTPUT
3 — [ GND
4 QUTPUT | CONNECT QUARTZ OSCILLATOR
CF2 OUTPUT |
YD — Power supply + terminagl
oF 13 —
[ QETLON 1 8bit Input port
AM/FM 20 | 1
21 1 1
o) g C 8 blt Input port
["REMOTE 24 1 INPUT
1GB % TPUT
age 27 | QUTPUT
168 28 YT FIT Display Controller(GRID)
6GB 30 | oUTP!
7GB 1 QU TP
| 80B 32 [P
D]B 33 'PUT
pP2B 34 P\
3 35 ] TPUT
£ 3¢ -OUIEMT FIT Display Controlier (Segment)
péB 38 I oUTPUT
P78 OUTBUT
=§E 4 QUTPUT
vDD 4 e Power Supply
VP 2 — Power Supply - (Negative)
PoR 3 TPUT
P108 QUTPUT.
P118 TPL
P TP
P138 TP FIT Display Controiler (Segment)
P TPUT
30 i
P168 TPUT
— 51 =
= 82 —
— 53 —
= w4 =
= 13 —
DATA % TPUT
L 38 TEUT PLL Data
o BUT
POWER % TPUT Power on/otf for rermocon
g g—%—; ..: = Function Selector
RADIO MUTE | 63 TPUT MUTE_FOR RADIO
AUDIO MUTE | 64 TEUT. MUTE FOR AUDIO
IC 701 OPTION SELECTION
OP
" Nous)| (PN N037) BAND RANGE
H H FM 76.0MHz - 90.0 MHz :100KHz STEP
AM 522 KHz -~ 1629 H
H L FM 87.5MHz - 107.9 MHz :200KHz STEP
L H FM 87.5MHz ~ 108,0 MHz :100KHzZ STEP
L L FM 87.50MHz~ 108.00MHz :50KHz STEP
AM 522 KHz - 1629 KHz 9KHz STEP
IC 502 FUNCTION SELECTION CHART
OPERATION IC501
MODE PIN —1C502 LO7822 | gpaiossn
SELECTION LULALI LALS LG L7 LE
TUNER ON| ON
LESTENL_CD ON;i ONy OFF
MODE TAPE ON! OFF
AUX ON OF F
TUNER e TAPE ON ON! ON
cD = TAPE | ON, ON ON, OFF
RECORD[ AUX = TAPE ON ON! ON! OFF
MODE | TUNERse AUX ONl loN  oN
CcD » AUX |ON ONi ON| OFF
AUX o AUX ON! ON' 'ON| oOFF
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1C201:LA1266 FM/AM DETECTOR 1C502: LC7822 FUNCTION
SELECTOR

LCc7z822
L1 1
(12) Fm ouT L2 2
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FLT SUB MENU INDICATOR SELECTOR
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GD4066 FUNCTION SELECTOR
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1C401: 1M 7001 PRESCALER

Phase Detector FD1

L Charge Pump
!

Reference Driver J
T (12~ voDs

sYc

@

° PD2

Programmable Driver I @ " vbb2
16} vss
AMIN—AO/\ E}_ﬂ
Shift Register Latch

IC1001: LB1641 MOTOR DRIVE
P oUTT Vo2 ouT2 P2 vcen

3 2 8 10 9o 7

PREDRIVER ‘C‘é“‘ Ve

|

IN1 5 Input logic circuit 6 IN2

GND 1 ]
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1. FM FRONT. END(I. IB. BB)
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TIMING CHART

1. System Control Timing Format
Time Base is 560us

1) COMMAND
BUSY 1 l—
DATA N
]
LD T
)
START |[SOURCE| DEST |  COMMAND

2) COMMAND + DATA

BUSY L
DATA ] —
L R T
——>| ¢ ¢ ¢ > 1%
START|SOURCE| DEST | COMMAND |DATAI | DATA2 | DATA3| DATA4| END BIT

3) BIT WAVEFORM

1 2 3 4 S5 6 -7 8 9 10 1 12 13
P o
: Eved
1)START DATA—I 200us [_—_L
6.16ms ! ’ "1.12ms
7.28ms
2“1”DATA l——-{—
3.92ms d T.72ms
5.04ms .
3) ODATAm
TlQms| 1.12ms
2.24ms
4)END BIT —‘—_[——
1.12ms




Tuner .

Function switch timing

250ms
MUTE ] -
—| 50ms ’-— \|—
CL, DATA, CE /
CE, CL, DI waveforms
CE J L
toH
r—ol
c UL ULy tgH : 2ms

el
DI _YAOYATYA2Y AT SW1Y 21 31 41 516) 7138Y) thL * 3ms

PLL control timing

bt

CL ﬂ [—l I—I l—l l—-] I—l t1:16,418

DATA [DOYD1YD2X R1XR2X s |
CE [ [ S
Internaldata " X

FLT sub menu control timing

SCLK /

S D O D 4

FLT Main menu timing | . J—l—

Tl |

4.2ms >
14005 |

. [ L

100us

. [ 1]




EXPLODED VIEW

Tuner




NOTE: A=(usA), B=(.18,8B)
NO PARTS  NAME PARTS NO MATERIAL Q'TY [ REMARK
1 PANEL  FRONT 3~221-801--01 AL AB063-T5 1 AB
2 PANEL  BASE 3-221-802-01 ABS—720 BLACK 1 AB
3 PANEL  WINDOW 3-221-803-01 PMMA 1 AB
4 KNOB  FUNCTION 3-221-805-01 ABS—720 94—-HB 1 AB
5 LENS  (A) 3-123-311-01 PMMA 60N 1 AB
6 GUIDE  FOOT 3-221-806-01 ABS-720 2 AB
7 FOOT L 3-221-807-01 AL A6063-T5 1 AB
8 FOOT R 3-221-808-01 AL A6063-T5 1 AB
9 FILTER 3-221-814-01 PVC T0.5 WINE COLOR 1 AB
10 CHASSIS  MAIN 3~221-809-02 SECC T1.0 1 AB
1" PANEL  REAR 3-222-101-02 SECC T0.8 1 A
1 PANEL  REAR 3-221-810-01 SECC T0.8 1 B
12 CASE  BONNET 3-221-811~01 SECC T0.8 1 AB
13 SUPPORT  PCB 3-810~518-01 NYLON 66 1 AB
14 POWER  TRANS 2-131-491-01 120V 60Hz. DC(+,~) 18V 1 A
14 POWER _ TRANS 2-131-490-01 230V 50Hz. DC(+,—) 18V 1 B
15 CORD AC 2-221-124-02 NDG-023-0 1 A
15 CODR _ AC 2-211-109-02 NDG—-009-0,VDE 1 8
16 BUSHING _ S/RELIEF 8-201-118-01 HEYCO SR15-1 1 A
16 BUSHING S /RELIEF 8—-201-117-01 HEYCO SRi4—1 1 B
17 CUSHION  CHASSIS 3~810-333-01 RUBBER 2 AB
18 KNOB__ PUSH 3-127-802-01 ABS-720 1 AB
19 COVER _ SCREW 3-127-802-01 EVA GRAY T5.5X102X66 i AB
20 TERMINAL  ANT 8-201-118-01 4P BLACK 1 A
20 TERMINAL _ ANT 2-155-742-01 75 OHM PAL+AM 1 A
A SCREW 7-344-408-01 ATZ30POBOFZK 3 AB
B SCREW 7-764—410-01 VBZ30P100FZK 6 AB
c SCREW 7-768-420-01 VBZ40P200FZK 4 AB
D SCREW 7—464—408-01 CBZ30POBOFZK 6 AB
E SCREW 7-764—408-01 VBZ30P0B0OFZK 21 AB




<

ELECTRICAL PARTS LIST

‘TUNER T300

REF. No

»>: 1, 1B BB

IC701
1C201
IC401
IC301
1C1001
1IC502
IC501

AIC
AlC2
AIC3

Q403, 405, 500
Q402
Q101, 102, 103
» Q201
Q601, 602, 603, 604, 701
Q2002
Q1, 2001

Q401

D201, 202
MD1,23,4,56,7,8,9,10
ADN

D12

D402, 403

D1001, 501, 502

D401
% D3001, 3002

13, 601, 602, 603, 604, 701, 702, 703, 704
711,710, 2001, 2002, 2003, 2004

F101
¥ F102, 103
» F102, 103
F201
F202
F301
» F302
F303, 304
» FO

T203
T204
T205

T201
T202

1201
L70t, 702

TC201, 202

Part No.
¥: USA
PCB-1 MAIN P.C. BOARD

INTERGRATED CIRCUITS
2600154011
2441331721
2441330721
2441353721
2441348721
244136172
244080731

244121771
244123171
244143842

TRANSISTORS
240011835
240211815
240210125
240211135
240211135
240610715
240610815

FIELD EFFECT TRANSISTOR
2404111451

DIODES
2415080911
2413581651
242122035
242108245
242110035
242105135
242105655
241017995
241017995

FILTERS
2138305011
2138305011
2138306011
2138312011
2138313011
2138358011
213852101
213851101
213860901

COILS

212710901
212943501
212712401
212974701
212974801
101122221
103447035

CERAMIC TRIMMERS
21211701

Description

AN\ SAFETY RELATED PARTS.

LE1044, LC866012 CPU(u-COM}
LA1266 AM.FM IF DET.

LM7001

LA3401 MPX

LB1641 MOTOR DRIVER

LC7822 FUNCTION SELECTOR
GD4066B FUNCTION SELECTOR

MC7812 REGULATOR (+12V)
KA7912 REGULATOR (-12V)
KA7806 REGULATOR {+6V)

KTA1266
KTC3200
KTC3192
KTC3198
KTC3198
KSR2001

KSR1001

25K246Y

SVC321 SPA-DIVART~-CAP)
1N4003L

IN 9698, 22V ZENER

IN 756A, 8.2V ZENER

IN 758A, 10V ZENER

IN 751A, 5.1V ZENER

IN 752A, 5.6V ZENER
155133

155133

SFE 10.7 MAB-HA(RED}
SFF 10.7 MAB-HAIRED)
SFE 10.7MS 3G~HAI(RED)
SFU 450-B

BFU 450-C4N
CSB456F11
ANT1BODY

19KHz. MPX

BPMBGA 88-108MHz

M7ZN-KS29511N
AM. OSC

AM. IFT

FM. DET1

FM. DET2

RC875, 2.2MH, 5%
RC875, 47uH, 5%

CVCNO6B200




REF. No

RO, 3, 4, 700
R1003
R1
R2
R401
RS, 6
R313, 412, 417
R202, 403, 405, 712, 730, 731
» R120, 504, 720L
R201, 205, 206, 411, 5085, 601, 504, 548
602, 701, 717, 721L
> R218, 320, 321
R213, 214,905, 906, 911, 914, 916, 918
% R203
R101
R102, 109
R105, 110, 220, 408
» R219
R714
R100
R409, 521, 523
R104, 606, 607
» R314, 315
R106, 407
> R203
R322, 323
R107, 113, 901, 902, 907, 909, 910
R208, 306, 307, 308, 311

RS03

R103

R514, 515, 600

R410, 1001, 1002
» R211, 215

R112, 402, 604, 605, 708, 709, 710
R324, 702, 703, 704, 705, 706, 707, 715, 716
% R720H
R603
R608, 609
R404, 406
» R216
R204, 114
RITI
P R310, 549, 550,740,741
R207

% R314, 315
R501, 502
R520, 522
R903, 904, 912, 913
R211
R210, 915, 917
» R121
¥ R320, 321
% R3001, 3002

VR201, 202
VR301

C601, 602, 603
C203, 208, 210, 214, 313, 314, 702, 703
€302, 309, 310, 321, 505, 506
515, 516,604
» C220, 226, 301
€228, 318, 405, 513, 517, 600
Ci1, 401, 501, 503
c7
C4, 5
C315
cs, 9
C207
ci0
C407, 408
C30S

Part No.

RESISITORS
111401025
111415025
111468225
111533225
111422125
111810025
111810125
111810225
111810325
111810325

111810425

111810425
111812325
111812225
111818125
111818225
111818325
111818325
111822025
111822125
111822225
111815525
111827125
111827325
111827425
111833125
111833225
111833325
111839552
111847025
111847125
111847225
111847225
111847325
111847325
111847425
111847525
111856925
111856025
111856025
111856125
111856225
111868025

111868425
111875125
111875325
111815125
111856325
111827225
111868225
111812425
111522525

SEMI FIXED RESISTORS

251247301
251222401
CAPACITORS
141610865
141601065
141310065

141310165
141310165
141210165
141510165
141610165
141622865
141322165
141622965
141333165
141647865
141647965

Description

19,1/ W, £5%
15Q, /W, £5%
6.8KQ, '/ W, £5%
3.3Q, /W, +5%
220Q, /W, £5%
10Q, '/4W, £5%
1009, /W, +5%
1KQ, /W, £5%
10KQ, '/sW, +5%
10K, '/sW, £5%

100KQ, '/sW, +5%
100KQ, '/sW, £5%
12KQ, '/aW, +5%
1.2KQ, '/ W, 5%
180Q, '/uW, +5%
1.8KQ, /W, £5%
18KQ, '/iW, 5%
18KQ, '/sW, £5%
22Q,'/\W, £5%

220Q, '/sW, +5%
2.2KQ, 'sW, £5%
1.5MQ, fyW, £5%
2709, 'fsW, +5%
27KQ, '[sW, £5%
270KQ, '[sW, +5%
330Q, 'fsw, £5%
3.3KQ, 'feW, £5%
33KQ, /W, 5%

3.9KQ, /W, 5%
47Q, /W, +5%

470Q, /W, £5%
4.7KQ, /W, £5%
47KQ, /W, £5%
47KQ, /W, £5%
47KQ, '/sW, £5%
470KQ, /W, £5%
47MR, /W, £5%
5.69Q,'/\W, +5%

569, /W, £5%

56Q, '/\W, £5%

5609, /W, £5%

5.6KQ, /W, £5%
68Q, '/ W, 5%

680KQ, /W, +5%
7508, /W, £5%
75KQ, /W, £5%
1500, /4W, +5%
56KQ, /W, 5%
2.7KQ, '/ \W, £5%
6.8KQ, /oW, £5%
120KQ, /W 5%
2.2M 2, '/;W 1 5%

47KQ, 6MMIRH0615C)
220KQ, 6MMIRHO615C)

O.1uF, +20%, 50V
1uF, £20%, 50V
104F, £20%, 16V

100uF, +20%, 16V
1004F, £20%, 16V
1004F, +20%, 10V
100uF, £20%, 35V
1004F, £20%, 50V
0.224F, £20%, 50V
2204F, £20%, 16V
2.2uF, £20%, 50V

330uF, £20%, 16V
0.47 4, £20%, S0V
4.7uF, £20%, 50V

ELEC
ELEC
ELEC

ELEC
ELEC
ELEC
ELEC
ELEC
ELEC
ELEC
ELEC
ELEC
ELEC
ELEC




REF. No

€13, 100, 211, 219, 1001, 2002
€200}
c312
ACl, 2
> 2901, 902, 905, 906, 912, 913
¥ 901,902, 905,906 912,913
C3, 102, 204, 205, 409, 1002
€907, 1003
€908, 909, 910, 911
C227
C410, 411
» C219
C101, 104, 201, 202, 206, 209, 212, 213, 218

224, 225, 319, 402, 406, 502, 504, 514, 518,

C304, 903, 904
€303, 700, 420
% 3001, 3002
% C307, 308
» C307, 308
C704
AP CI2
A XC12
C412 (M}
C234(S)
c701

X401
X701
» FRONT END
3% FRONT END
SW1
CABLE CARD
WAL
WAS8
WA7
WA9, 10
WA2
WAG
WA3
WaA4
CABLE HOLDER
CN1
RCA JACK *3
ANT
3 ANT
HEATSINK * 2
AP REL
A\ 3 REL
IC SOCKET
A FUSE HOLDER * 2
A\ » TRANS2
A\ % TRANS2
EARTH WIRE
TERMINAL WRAPPING x &
¥ EARTH WIRE

Q503, 504
Q2003, 2004

R2001, 2002
R532, 534
R541, 542
RR1S, 917
R533, 536
R528, 529
R531, 537
R530, 535

C519, 520
C541, 544
C1003

C542, 543
€530, 531

Part No.

141347065
141247165
141668865
141522267
1599121451
188612145
175610395
175610495
188612145
188615145
180618045
175622395
175622305

707
188633145
175647395
175647395
188668145
1886471
171668255
1998104011
199810107
150647345
153643141
1991134011
MISCELLANEOUS
213810201
2138184011
21251180)
212512001
220237301
216831701
216830701
2138382011
216838401
216847901
216848001
216848201
216845901
216848101
216300501
215857901
215561801
215574201
215577801
371070203
2140131011
2140225021
215519401
299911401
213147601
213136901
289960101
215537701
289961501

PCB-2 MOTOR CONTROL P.C. BOARD

TRANSISTORS
240211134
240215425
RESISTORS
111810325
111839125
111847025
111827225
111410225
111810225
111815425
111891325
CAPACITORS
141310065
141310165
175610495
175622395
141668965

Description

47uF, £20%, 16V

470uF, £20%, 10V

0.684F, +20%, 50V

220044, £20%, 35V

120 PF, £5%, 50V

120PF  +80% —20% 50V
0.014F, +80%. -20%, SOV
0.14F, +80%. -20%, 50V
120 PF, £5%, 50V

150 PF, +5%, 50V

18 PF, +5%, 50V

0.0224F, +80%. -20%, 50V
0.0224F , +80%. -20%, S0V

330 PF, £5%, 50V

0.0474F, +80%. -20%, 50V
0.047 uF +80% —20% -+50V
680 PF, +5%, 50V

470 PF, £5%, 50V
0.0068uF, +10%, 50V
0.014F 250V

0.014F 250V

0.0474f, 5%, 50V

430 PF, £5%, 50V
DB-5R5D104

7.2 MHz

CST 8.0 MTW
FTH-560H
FTH3-502HA
SPWNI19Q

30P, 150M

30P, VERTICAL TYPE
2MM, 5P

2MM, 9P
BMW250-05, 5P
YMWO25-02, 2P
YMWQ25-03, 6P
YW396-03AV, 2P
YMW025-03 3P
6P

W-D0604 #01

4p

75 OHM, PAL +AM
4P BLACK

40MM
VS-12MBU-5, 12V, 10A
JWITAFSN-DC12V
WSD1F-64T(1.78MM} IC SOCKET
PBSP-H 0.3T

AC 230V 50Hz

AC 120V 60Hz

1P 100MM
NKC-007-B

1P 40MM

KTC3198
25C 2878-8

10KR, fs W, £5%
390 @, W, £5%
47 QY W, £5%
2.7KQ, [ W, £5%
1KQ, /e W, £5%
1KQ, s W, £5%
150 KQ, 'fy W, £5%
91 KR, s W, £5%

10uF, £20%, 16V

100uF, +£20%, 16V

0.14F, +80%, -20%, 50
0.0224F, +80%, —20%, 50
6.84F £20%, 50V

ELEC
ELEC
ELEC
ELEC
MICA
CER
CER
CER
CER
CER
CERICH)
CER
CER

CER
CER
CER
CER
CER
CER
CERR
CER
myL
PPP

ELEC
ELEC
CER
CER
ELEC




Mi
WAB-A
WA7-A

R621, 622
R623, 625
R624, 626

C623, 624, 626, 627
C621, 622
C625, 628

1C601

WA9-A, WATO-A

1C801

Q801, 802, 803

D810, 811, 812, 813, 814, 815, 816, 817

818, 819

R807.841
R804
R806
R801
R802, 803
R805

R808, 811, 812, 813, 814, 815, 816, 817
818, 819, 820, 821, 823, 824, 825
826, 827, 828, 828, 830, 831, 832, 833
834, 835, 836, 837, 838, 839, 840

C804
€802, 803

S801, 802, 803, 804, 805, 806, 807, 808

FLT

WAI-A
REMOTE

FLT HOLDER
D812

CABLE HOLDER
EARTH WIRE

WAS
WAS
CABLE HOLDER

FUSE % 2

A » TRANSI]
A % TRANSI

MISCELLANEOUS
2501384011
2168389011
2168391011

Part No.

PCB-3 BUFFER AMP P.C. BOARD

RESISTORS
111822125
111847225
111875325

CAPACITORS
141310065
141347065
188633045

INTERGRATED CIRCUITS

244123671

MISCELLANEOUS
216847801

PCB-4 CONTROL P.C. BOARD
INTERGRATED CIRCUITS

24404F14011

TRANSISTORS
240610815

DIODES
241017995

RESISTORS
111810125
111810325
111812325
111818025
111822325
111833125
111847325

CAPACITORS
141347065
141447065

MISCELLANCEOUS

22089901

214325501
216828901
212581601
322180401
241918335
216300301
289960101

PCB-5 RIBBON P.C. BOARD

216846901
216848201
216300501
2998225011

MISCELLANCEOUS

213149001
213149101

—30—

EUW MOF F25, A54
2MM, 5P
2MM, 9P

Description

2209, s W, +5%
47KQ, fy W, £5%
75KQ, o W, £5%

10 p4f, £20%. 16V
47 pF, £20%, 16V
33 PF, 50% S50V

KA4558C

BMH250-05R, 5P

MSC1937-01

KSR1001

155133

1009, i W, £5%
10KQ, s W, £5%
12KQ, Yy W, £5%
18Q i W, £5%

22KQ Y W, £5%
330Q Yy W, 5%
47KQ, s W, £5%

CEA 47uF, £20%, 16V
CEA 47uF, £20%, 25V

177-620-002
24-MT-01GK
30P, ANGLE TYPE
KRM-91M(38KHz)
ABS

R54MC FO7

4p

1P 100MM

13P BLACK
YMW 025-06 6P
6P

TIA/250V

AC230V 50HZ
AC120V60HZ

ELEC
ELEC
CER

ELEC
ELEC



NO| PARTS NAME PARTS  NO. '
11 PAD BOTTOM 3-127-916-01 1
2| PIN _ CORD 2-212-141-01 2
J | SHEET POLY 3-324-029-01 1
4 | STICKER SET J3—-819-817-01 1
S | INNER LD 3-324-019-01 1
6 | BAG POLY 3-219-009-01 1
7| ANT M 2-213-103-01 1
8| LOOP ANTENNA AM  2-213-353-02 1
9 | CONNECTOR ASS'Y| 2-159-978—02 1
10 | MANUAL SHEET 3-221-823-01 1




 AMPLIFIER SECTION

2 HK-A300
INTERNAL VIEW
@® PCB-1 Main p.c.board
W TOP VIEW @ PCB-2 Power Transformer

p.c.board
® PCB-3 Control p.c.board
@ PCB-4 Control p.c.board
® Power Transformer.

| DISASSEMBLY PROCEDURES

[ TOP Cover Removal @] Rear Panel Removat

[ 11
e o
T e ]
Do | i ot—®
0@ %0
. 98 00
@—> 9 g 5@
(ONO) ® ®
Fig. 3
1. Remove screws D to @ in Fig. 1
2. Remove the top cover 1. Remove screws @ to @, and then remove the rear panel in Fig.3
(2] Bottom Cover Removal @ @ PCB-@ (Power Trans Former PCB) Removal
| nf
) O 4+—a ®
@ @
—t—o o— 10 .
1] -
@— | @
] l‘
! nm
[ — ]
—f o
Fig. 2 Fig. 4
1. Remove screws @ to @, and then remove the bottom cover 1. Remove the rear panel in Fig. 3 (Refer to step ([31)
in Fig. 2 2. Remove connector O, Remove Switch rod @ from speaker

selector switch
3. Remove screws @ to @, and then remove the pcb-2 @ with the

power trans

—32—-




3 PCB-%(Main PCB) Removal

1. Remove the pcb-2(Refer to step [4])
2. Remove connectors (D to @ in Fig. 5
3. Remove screws (3, and then untie the ground wire @ in Fig. 5

o | Fd—o
oI
K ==, . Cas
'\g\o: 493 i1+ v
; —@
®
= i —®
@ 6o

Fig- 5

4. Remove screws @ to @, and then remove the main pcb - (3

@ Front Panel Assembly Removal

1. Remove connectors O to @ in Fig + 6

2. Remove screws ), and then untie the ground wire @ in Fig. ¢

3. Remove screws @ to @, ond then remove the front panel

assembly by pulling it toward you gently.

@ PCB-@,@ (Control PCB) Removal.

(ORNC)
] 5 . L
a a -
——d
® ®
Fig - 7

1. Remove the front panel assembly from the unit in Fig + ¢ (Refer

to step [8])

2. Remove serews (D, and then remove the pcb-3 @ in Fig. 6

3. Remove screws @ to @, and then remove the pcb-4 @ in Fig. 6




~ ALIGNMENT PROCEDURE

Amplifier : A-300

Conditions: ® Set the Volume control of Tuner to minimum. A NOTE: ® Power amplifier can be serviced without TUNER by
® Set the Speaker switches to “off" position. shorting Points PIN No. AC1 and JUMPER WIRE No.
® Make the adjustment at a room temperature of 77°F J93 AC2

(25°C). ® DC OFFSET VOLTAGE should be less then 100mV
® After the Power Switch of Tuner is pushed on, Wait after POWER ON 12sec.

for 60 minutes before measuring to be sure of the
most stable operation.

H IDLING CURRENT ADJUSTMENT
STEP Connection Equipments Adjustment FOR

1 | Connect the Digital Volt Meter to [ VR1I01{L-Ch) | 26mV == 2mV
both side of R161
2 | Connect the Digital Volt Meter to | VR102(R—ch) | 26mVx2mV
both side of R162

e

]
]

SPEAKER INPUT ]_
TERMINALS
o) o
.
L-ch TESTING POINT Rech TESTNG POINT
PP
RI61 R162
VRIO! VR102
L-ch IDUNG CURRENT ADJ, R-ch IDLING CURRENT ADJ.
o 9

A300 Adjustment point




A-300 AMPLIFIER BLOCK DIAGRAM

LINE OuUT A ”

BALANCE

TONE

BASS ASSIST

MAIN IN @.

.

Mﬂ 24
) H

£

*12.6V

BE;

MAIN AMP

AA

AA

MUT ING

AA

AAAAA
vy t: vvivr.

TREBLE BASS

REGULATOR

POWER ON MUTE OONTROL

“AA

~ ANy

HEADPHONES

- IV AN RELAY
- _aw
JUNER OFU QONTROL
m
VOLTAGE SELECTOR
POWER TRANS POWER TRANS
‘ Cc
F 240V /I|m_ c F 120V E O
o % O C )
o - AC120V/60Hz
3 e a2
o &
o P -V} o ov Ac coro
AC230-240V/80Hz
I.IB.BB A USA
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CIRCUIT DESCRIPTION

Amplifier : A300

Il TONE CONTROLS. I BASS ASSIST

Fig 1 shows the basic tone control circuit. The tone amplifier is a DC- Fig 2 shows the BASS ASSIST circuit.

coupled amplifier The BASS ASSIST circuit consists of CONSTANT current F. E. T
The tone circuit consistitutes INPUT small signal Transistor (Q201) (@207} and small signal transistors (Q209, Q211).

OUTPUT small signal Transistor (Q205) and CONSTANT current This curcuit is active low cut filter. (Accent frequency is 55Hz).

Transistor (Q203). Tone control (Bass, Treble} is accomplished by
providing the tone amplifier NFB circuit with a frequency selective
characteristic. {Bass:50Hz, Treble: 10kHz )

A7 o
+12v
+12v
a1 Q207 .
BASS ASSISTINPUT , @209, BASS ASSIST OUTPUT
) H———{}—
:> Q211
— % ) 3 s > >
VR201A (-t j8 ,. 1 T s T -
Q203} i—1 - "
MAIN " W O
™ . m
- O
Fig. | Fig. 2

Il POWER AMPLIFIER SECTION

The basic circuit arrangement of the power amplifier is shown in Fig The power amplifer has a over-output current protection circuit. If cur-
3. The first stage is a differential amplifier comprising PNP two rent exceeding the specification flows through Q125 & Q127(L-ch,
transistors { @103, 107 ). Q123 & Q135 Will conduct. As result Q133 will switch OFF, and the
The pre-drive stage consists of ultra low capacitance transistors mute line will go lowlMUTE). The thermal protection circuit consists of
Q113, Q115). Transistors (Q134, Q138) and posistor PO 101. When heat sink tem-

perature exceeds 95°C, Q136 & Q134 switch ON and the MUTE

The power stage bias voltage is supplied by the transistor {Q117).
line goes low(MUTE).

The power stage consists of drive transistors (Q119, Q121) and
power transistors (Q125, Q127).

V
Q135
S &
o w i o)
D101 1 J J ‘[; oty
< < <~ <
Q101
QI3
or0s Q119
€ [ 9 - olzsp>
L T Q " A SPEAKER OUTPUT
3 117 AN~
P < RI25 5——@ _AA
9 9 560 VRIOIA S e ud l b
NBIRE D =
iounmenT (S [ <
O M 42103 o awr AR 4 23 k
i W W [MUTE]
MAIN IN l h L 53] MUTE
< z b2 157 A B+
T te—"w = s +6.2V
| Q109 A T T A o e -
3
! € Q138 AN—
—t- n V
SIS ———-»—-€> I~
€ a2t Q27 G: 95¢
Qs POIO]
Q136 S
b4 it s b3 ;:
Q137 W O
A -~ -3V
:= ﬁg N\ MUTING PROTECTOR

Fig. 3
—36—




EXPLODED VIEW

Amplifier : A300
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NOTE: A=(USA), B=(L18,88)

NO PARTS — NAME PARTS NO MATERIAL Q'TY | REMARK
1 PANEL _ DOOR 3-127-903—01 PMMA_SMOG 1 AB
2 PANEL _FRONT 3-127-801--01 AL A6063~T5 1 AB
3 FOOT L 3-127-906-01 AL A6063-T5 1 AB
4 FOOT R 3-127-907-01 AL AB063-T5 1 AB
5 HOLDER DOOR 3-127-919-01 ABS 720 BLACK 1 AB
6 KNOB_~ ROTARY 3-127-812~01 ABS720 3 AB
7 SHEET _ PANEL 3-127-803-01 PVC 70.5 1 AB
8 DOOR  LOCK 5-110~133-01 1 AB
9 PANEL  BASE 3~-127-802-01 ABS 720 1 AB
10| SHAFT 3-127-921-01 SUM—24L 1 AB
1" KNOB _ PUSH 3~127-802-01 ABS 720 2 AB
[12] KNOB _ JOINT 3-127-905-01 ABS _BLACK 1 AB
13] FRAME  SIDE L 3-324-805-01 SECC T1.0 1 AB
141 PCB PHONES JACK 2-170-B61-31 1 AB
15 PCB CONTROL 2-170-861-11 1 AB
16| COVER _ BOTTOM 3-127-808-03 SECC_T0.8 1 AB
17] FOOT  CUSHION 3-127-924-01 SBR_BLACK 2 AB
18] FRAME _ SIDE R 3-127-B06~01 SECC T1.0 1 AB
19| FRAME  TRANS 3-127-809-01 SECC T1.0 1 AB
20] PCB_ASSY MAIN A=170-861-03 MAIN _ W: 247, D:330 1 B8
20 PCB_ASSY MAIN A-17A=861-01 MAIN _W:247, D: 330 1 A
21 BRK'T TR 3-127-811-01 PB T0.6 3 AB
22|  HEAT  SINK 3-127-810-01 AL _A6063—T5 1 AB
23|  MICA  SHEET 3-120-630-01 18.5 x 22 4 AB
24| PANEL REAR 3-127-804-01 SECC T0.8 1 B
24| PANEL . REAR 3~128-601-01 SECC T0.8 1 A
25| POWER _ TRANS 2-131-489-01 AC 230V 2.7A 1 B
25| POWER _ TRANS 2~131-494-01 AC 120V/60HZ 2.7A 1 A
26 BUSHING R/STRAIN 8-201-117-01 HEYCO SR~14—1 1 B8
26| BUSHING R/STRAIN 8-201-118—01 HEYCO SR—15-1 1 A
27]  CORD  AC 2-211-109-02 NDG-009 VDE 1 B
27| CORD  POWER 2-211-124—02 NDG-023-0 1 A
28]  TOP COVER 3-127-807-01 SECC T0.8 SPRAY 1 AB
29 FUSE 2-188-619-01 5.2 x 20 250V 1.25A 1 8
29|  FUSE 2-188-640-01 5.2 x 20 250V 2.54 1 A
A SCREW 7—464—408-01 CBZ30POBOFZK 10 AB
B SCREW 7~ 344-408-01 ATZ30P0BOFZK 6 AB
C SCRE / 7-764—408—01 VBZ30POBOFZK 46 AB
D SCREW 7-764~410-01 VBZ30P100FZK 3 AB
E SCREW 7—768-408-01 VBZ40P0BOFZK 4 AB
F SCREW 7-999-164—01 VBZ30P120FZK+SPRING 4 AB
G SCREW 7-999-166—01 PTB30P100FZK 2 AB
i SCREW 7-999-163-01 S30C 1 AB




ELECTRICAL PARTS LIST

A Amplifier A300
Ref. No Part No. Description

CHASSIS MISCELLANEOUS

Ay 221110902 AC LINE CORD {1, iB, BB}
221112402 AC LINE CORD { USA}

AT 213148901 POWER TRANSFORMER I, IB, BB)
213149401 POWER TRANSFORMER { USA }

A FU30T 218861901 FUSE T1.25A/250V (I, 1B, BB)
218864001 FUSE F2.5A/250V {USA !

PCB-1 MAIN (P.C4BOARD)

RESISTOR
ARI61, 162 139021401 0.22Q, SW+5W
A\RI65, 166 114110023 10Q, 1W, £5%
A\R185, 186 114168123 680Q, IW+5%
A\ RI83, 184 130447925 4.7Q, 1/4W, +5% FUSE
A\ R141, 142, 147, 148 130447025 47Q, 1/4W, +5% FUSE
ARI77,178 130433125 330Q, 1/4W, +5% FUSE
A R163, 164 130410025 10Q, 1/4W, +5% FUSE
R167, 174 111410425 100KQ, 1/4W, +£5%
R109, 110 111410325 10KQ, 1/4W, +5%
R159, 160 111410225 1KQ, 1/4W, £5%
RI13, 114,115,116, 135, 136 111415225 1,5KQ, 1/4W, +5%
R143, 144, 145, 146 111422325 22KQ, 1/4W, £5%
R169 111422225 2.2KQ, 1/4W, 5%
R101, 102 111822225 2.2KQ, 1/8W, £5%
R179, 180 111422025 22 Q, 1/4W, 5%
R131, 132 111427225 2.7KQ, 1/4W, +5%
R119, 120 111427125 270 Q, 1/4W, +5%
R103, 104, 107, 108, 170 111433325 33KQ, 1/4W, +£5%
R176, 187 111433225 3.3KQ, 1/4W, +5%
R105, 106, 155, 156 111433125 330 Q, 1/4W, 5%
R149, 150 111436325 36KQ, 1/4W, £5%
R177 111439225 3.9KQ, 1/4W, 5%
R153, 154, 172, 173, 175 111447225 4.7KQ, 1/4W, +5%
R111, 112, 117,118,178 111447125 470 Q, 1/4W, £5%
R121, 122, 123, 124, 125,126, 127, 128, 129, 130 111456125 560 Q, 1/4W, +5%
R133, 134, 139, 140 111456025 56 Q, 1/4W, 5%
R168, 171 ' 111468325 68KQ, 1/4W, £5%
R158 111482125 820 Q2, 1/4W, £5%
R151, 152 111482025 82Q, 1/4W, £5%
R157 111491125 910Q, 1/4W, £5%
R137, 138 111439125 390Q, 1/4W, £5%
CONTROLS
VR101, 102 251247101 470Q
CAPACITOR
C129, 142 141601065 14F, +20%, 50V, ELEC
Cl15,116 141310065 104F, £20%, 16V, ELEC
C140, 141 141610065 104F, +£20%, 50V, ELEC
C130 141210165 1004F, +£20%, 10V, ELEC
C131, 132, 133, 134 141422165 2204F, +20%, 25V, ELEC
C103, 104 141247065 47uF, £20%, 10V, ELEC
C119,120 141447965 4.74F, £20%, 25V, ELEC
C109, 110, 111, 112, 135, 136 141647065 474F, +20%, 50V, ELEC
Clit, 112 141147165 470uF, £20%, 6.3V, ELEC
A Ci37,138 199113101 68004F, +20%, 50V, ELEC
ACI39 1998104011 10000pF, £5% 250V (. 1B. BB}
199810107 10000PF. £5% 250V (USA |
C117,118 159910145 100PF. £5% 100V (1. IB. BB}
188610145 100PF. £5% 50V 1USA)
C143, 144, 145, 146, 149, 150 175610495 100000pF, +80%,-20% 50V (. IB. BB)
C127, 128, 101, 102, 147, 148 159915145 150PF. £5%, 100V (. (B. BB)
C113, 114 188605015 S5pF, 5%, 50V
C105, 106 159968045 680PF. £5% 100V (. IB. BB)

188668045 G80PF. £5% 50V (USA)



REF. No

C123, 124,125,126
C121, 122

A Q125,126
A Q127,128

Q115,116
Qi3 114
Ql19, 120
Q121,122

A Q130
A Q129

Q117,118,133, 138

Q101, 102, 105, 106, 134
Q109, 110, 111, 112,123, 124,137
Q103, 104, 106, 107, 135, 136

Q131,132
A D107
A D106
D101, 102
A\ D103, 104
ADI0S
L1o1, 102
PO101
S101
SPEAKER TERMINAL
INPUT JACK
WA104
WA103, 105
WAI101, 102
WG
VR201
VR202, 203

R249, 250, 207, 208
R251, 252
R217, 218, 221, 222
R219, 220, 239, 240
R201, 202
R215, 216, 207, 208
R209, 210
R237, 238
R231, 232
R229, 230
R211, 212
R223, 224

R213, 214, 225, 226, 245, 248

R203, 204
R20S5, 206, 235, 236
R243, 244, 246, 247
R241, 242
R227, 228
R233, 234

Part No.

150610445
150668345

TRANSISTORS
240310321
240110811
2402116411
2400117411
240217321
240015121
240310621
240110321
240211135
240011835
240011825
240011425

F.E.T
2404118151

DIODES
2413091671
241358165)
241017995
242113035
242106245

COILS
212930501

MISCELLANEOUS
2505121011
220237301
215577701
215561801
216813401
216812201
216812301
289960701

PCB-2 CONTROL P.C. BOARD

CONTROLS
250122021
250121901

RESISTORS
111810425
111810325
111810225
111810125
111812225
111815425
111815325
111822425
111822225
111822125
111827125
111827425
111833125
111839125
111847325
111847925
111856225
111882025
111833025

Description

100000pF, 5% 50V
47000pf, 5% S0V

KTD718-0
KTB688-0
25C3787S
25A1477S
KTC4370Y
KTA1659Y
KTD1351Y
KTB988Y
KTC3198GR
KTC1266GR
KTC32008L
KTC1268BL

25K373

PBL403
TN403L
188133
ZENER, 1N964, 13V
ZENER, IN753, 6.2V

0.7uH

POSISTOR
PUSH SWITCH

WAFER 3P
WAFER 3P
WAFER 4P
EARTH WIRE

250K R, MN
100K &, 20C

100KQ, 1/8W, +5%
10KQ, 1/8W, +5%

1KQ, 1/8W, +5%

100 Q, 1/8W, +5%
1.2KQ, 1/8W, +5%
150KQ, 1/8W, +5%
15KQ, 1/8W, +5%
220KQ, 1/8W, +5%
2.2KQ, 1/8W, 5%
220 Q, 1/8W, +5%
27KQ, 1/8W, +5%
270KQ, 1/8W, +5%
330 Q, 1/8W, +5%
390 Q, 1/8W, +5%
47KQ, 1/8W, +5%
47 Q, 1/8W, £5%
5.6KQ, 1/8W, 5%
82Q, 1/8W, £5%

33Q, 1/8W, +£5%




REF. No Part No. Description

CAPACITORS
C219, 220 141610865 O.1uF, +£20%, 50V ELEC
C205, 206 141622965 2.24F, 3:20%, 50V ELEC
C211, 212, 213, 214 141322065 22uF, £20%, 16V ELEC
€223, 224 141647865 0.474F, +£20%, 50V ELEC
C217, 218, 226, 227 141347065 47uF, +20%, 16V ELEC
C210, 209 150615441 150000pF, +5%, 50V
C207, 208 150627345 27000pF, +5%, 50V
C201, 202 150636345 36000pF, +5%, 50V
c221, 222 150647345 47000pF, +5%, 50V
C203, 204 150668245 6800pF, +5%, 50V
C215, 216 188633045 33pF, £5%, 50v
€228, 229 188610045 10pF, +5%, 50v
TRANSISTORS
Q201, Q202 240211135 KTC3198GR
Q203, 204, 205, 206 240011835 KTA1266GR
Q211, 212 240211825 KTC32008L
Q209, 210 240011425 KTC12688BL
F.E.T
Q207, 208 2404111351 25K246GR
MISCELLANEOUS
5201 220219801 PUSH SWITCH
CWI03 215988902 CONNECTOR ASS'Y 3P
CW101 215979001 CONNECTOR ASS'Y 4P
cwio2 215989202 CONNECTOR ASS'Y 4

PCB-3 POWER RELAY P.C. BOARD

RESISTOR
R304 1114110023 10Q, 1W
R303 111815225 1.5KQ, 1/8W, +5%
R301 111847225 4.7KQ, 1/8W, +5%
CAPACITOR
C301 141901065 14F, 20%, 100V, ELEC
€302 199810401 10000pF, +5%, 250V (1IB.BB)
199810107 10000pF, +5%. 250V (USA)
TRANSISTORS
Q301, 302 240211135 KTC3198GR
DIODE
D301 241017995 155133
RELAY
A\ RY301 214022502 JWIAFSN-DC12V
MISCELLANEOUS
A 5301 219017901 SLIDE SWITCH
CW104 215998201 CONNECTOR ASS'Y 3P

PCB-4 HEADPHONES P.C. BOARD

PHONES JACK 215565001 3P MINI JACK
CWI05 215964301 CONNECTOR ASS'Y 3P
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PACKING DRAWING ,

Amplifier . A-300

NO| PARTS NAME PARTS _ NO. Q1Y
1| PAD BOTTOM 3—-127-916-01 1
2 | SHEET POLY 3-324-029-01 1
3 | STICKER SET 3-819-817-01 1
4 | INNER LD 3-324-019-01 1

—40—




(3] HK-A500
INTERNAL VIEW

H TOP VIEW

DISASSEMBLY PROCEDURES

1l TOP Cover Removal

Fig. 1

1. Remove screws @ to @ in Fig. 1
2. Remove the top cover

— (2] Bottom Cover Removal

Fig. 2

1. Remove screws D to @ in Fig. 2, and then remove the bottom
cover.

@® PCB-1 Main p.c.board
@ PCB-2 power

Transformer p.c.board
@ PCB-3 Control p.c.board
@ PCB-4 Control p.c.board
® Power transformer

(3] Rear Panel Removal

—@
Q
)

S)
1
UO

©
0 ©
28 [
© O

o0

o0
o
(©)
©

@
@——o
@
@—-a
e_

Fig. 3

1. Remove screws D to @ in Fig. 3, and then remove the rear
panel

@ PCB-(® (Power Trans Former PCB)Removal

Fig. 4

1. Remove the rear panel in Fig.3 (Refer to step [3])

2. Remove screws @ to @ in Fig. 4, and then remove the pcb-2 @
with the power transformer

3. Remove switch rods @ to @ and speaker selector switch in
Fig. 4



B PCB-{3(Main PCB)Removal

= 1 oo o GN

o4 Ygded O Fig - 5

1. Remove the pcb-2 and power trans (Refer to step [@).

2. Remove connectors Dto @) in Fig + 5, and then remove screws
(ORCLE]

3. Remove screw (@ in Fig + 5, and then untie the ground wire @

4. Remove the pcb- @3 Fig. 5

@ Front Panel Assembly Removal

Fig. 6

1. Remove the rotary knobs @ to ® in Fig. 6

2. Remove connectors @ to @ in Fig. 6

3. Remove screw @ and then unite the ground wire @3 in Fig - 6

4. Remove screws @ to @ in Fig - 6, and then remove the front panel
assembly by pulling it toward you gently.

—42—

7 PCB-O, @D(Control PCB)Removal.

Fig+ 7

1. Remove the front panel assembly (Refer to step [&])
2. Remove screw @, in Fig - 7, and then remove pcb-3 @
3. Remove screws @ to @, in Fig. 7, and then remove pcb-4 @



Amplifier : A500

Conditions: ® Set the Volume control of Tuner to minimum. A NOTE: ® Power amplifier can be serviced without TUNER by
® Set the Speaker switches to “off” position. shorting Points PIN No. AC2 and JUMPER WIRE No.
® Make the adjustment at a room temperature of 77°F J93

(25°C).

® DC OFFSET VOLTAGE should be less then 100mV
® After the Power Switch of Tuner is pushed on, Wait after POWER ON 12sec.

for 60 minutes before measuring to be sure of the
most stable operation.

I IDLING CURRENT ADJUSTMENT

STEP Connection Equipments Adjustment FOR
1} Connect the Digital Volt Meter to | VR101(L-ch) | 26mV =+ 2mV
both side of R167

2 | Connect the Digital Volt Meter to | VR102 (R-ch) | 26mV = 2mV
both side of R168

]
]

INPUT
SPEAKER  TERMINALS

Caizr ]

R-ch TESTING POINT
L-ch TESTING POINT

[
&
3
&E 8
o

o}

[0z ]

R168

WRIO!

Caz ]
oz ]

L~ch IDUNG CURRENT ADJ. R—ch IDLING CURRENT ADJ.
[¢] (¢}

A500 Adijustment point
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CIRCUIT DESCRIPTION

Amplifier . A-500

I TONE CONTROLS.

Fig 1 shows the basic tone control circuit. The tone amplifier is o DC-
coupled amplifier

The tone circuit consistitutes INPUT small signal Transistor (Q201)
OUTPUT small signal Transistor (Q205) and CONSTANT current
Transistor {Q203). Tone control (Bass, Treble} is accomplished by
providing the tone amplifier NFB circuit with a frequency selective
characteristic. (Bass:50Hz, Treble: 1 OkHz )

! 12V
| TONE OUTPUT
Q201 » | .
Q205 TRESLE —I} BASS
£ VR202 . $ vR203
% 3
VR201A 2 Lot 3 -
BALANCE Q203 2 Td
MAN 1N
T -+
’;7 v
A O

Fig. |

B POWER AMPLIFIER SECTION

The basic circuit arrangement of the power amplifier is shown in Fig
3. The first stage is a differential amplifier comprising PNP two
transistors { @103, 107 ).

The pre-drive stage consists of ultra low capacitance transistors
[Q113, Q115).

The power stage bias voltage is supplied by the transistor (Q117).

The power stage consists of drive transistors (Q119, Q121) ond
power transistors (Q125, Q127).

I BASS ASSIST

Fig 2 shows the BASS ASSIST circuit.

The BASS ASSIST circuit consists of CONSTANT current F. E. T
(Q207) ond small signal transistors (Q209, Q211).

This curcuit is active low cut filter. [Accent frequency is 55Hz).

+T2v
Q207
A
BASS ASSIST INPUT R
N i Q209, BASS ASSIST OUTPUT
L. A
Q21
‘L
3 2 <
i 3 3 ~12v
AN
W—
m
Fig. 2

The power amplifer has a over—output current protection circuit. i cur-
rent exceeding the specification flows through Q125 & Q127(L—ch),
Q123 & Q135 Will conduct. As result Q133 will switch OFF, and the
mute line will go lowlMUTEL The thermal protection circuit consists of
Transistors (Q134, Q138) and posistors (PO 101, PO 102). When
heat sink temperature exceeds 80C, Q136 & Q134 switch ON
and the MUTE line goes low{MUTE).

AN
v
js Q135
*®
Dk:' - AN\~ AN A O
i. b3 s s +36V
Q101
- &
an3’™ Qli9
&
@108 -
€ oy 0125,{)?
b )8
-L 1 any AN SPEAKER OUTPUT
> A\l
+ & Jri2s —& s
3 b 560 VRIOIA 2 ar23f® v
ABIRA~ S L
ToummoiT (S +
% W2l o o e & |3
MAIN IN l by d L {3 MUTE
< < 1
3 I 7 1 Q134 W——0 B+
] 'ng z s " +6.2V
1 » 1 M Q133 r
¥ % Qi 38 AN
QT O __ﬁ_@) 2 "4 W
.
-- @ Qi2t Qz7 ﬁ: 80C
Slans P010]
Q136 \S p
G.
3
> 2 - < <
T 7 i 7 3 PO102
Q137 AA
o N -36V
z 2 \\MUTING PROTECTOR

Fig.

3
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. A500

Amplifier

Q)
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ROTORY

A\,

AN

/ NOTE: A=(usa), B=(118,8B)

NO PARTS _ NAME PARTS NO MATERIAL Q'TY | REMARK
1 PANEL  FRONT 3-127-901-01 AL A6063-TS 1 AB
2 PANEL  BASE 3-127-902-01 ABS 720 BLACK 1 AB
3 PANEL  DOOR 3-127-803-01 PMMA 1 AB
4 PANEL  SHEET 3-127-804—01 PVC 10.5 1 AB
5 KNOB  JOINT 3-127-905-01 ABS 720 2 AB
6 FOOT L 3—127-906-01 AL A6063~T5 1 AB
7 FOOT R 3-127-907-01 AL A6063-T5 1 AB
8 HOLDER _ DOOR 3-127-919-01 ABS 720 1 AB
9 KNOB  PUSH 3-127-802-01 ABS 720 1 AB
10 KNOB  PUSH-A 3-128-506—01 ABS 720 1 AB
n KNOB _ PUSH-B 3-128-507-01 ABS 720 1 AB
12 KNOB  ROTARI 3-127-812-01 ABS 720 3 AB
13 BRK'T ~ PANEL{L) 3-127-908-01 SECC T1.0 1 AB
| 14 BRK'T  PANEL(R) 3-127-909-01 SECC T1.0 1 AB
15 COVER _ BOTTOM 3-127-911-01 SECC T1.0 1 AB
16 FRAME __ TRANS 3-127-910-01 SECC 1.0 1 AB
17 PANEL _ REAR 3-128-504-01 SECC T0.8 1 A
17 PANEL  REAR 3-127-812~01 SECC T10.8 1 B
18 BRK'T TR-A 3-127-913-01 P.B T0.6 2 AB
19 HEAT  SINK(L) 3-127-914-01 AL A6063-T5 1 AB
20 HEAT _ SINK(R) 3-128-503-01 AL A6063-T5 1 AB
21 CASE  BONNET 3-127-915-01 SECC T0.8 1 AB
22 BRK'T __TR-B 3-127-918-01 SECC T.0 4 AB
3 SHAFT 3-127-921-01 P12X105 1 AB .
4 FOOT  CUSHION 3~127-924-01 SBR BLACK PI8XT6.5 1 AB
5 POWER  TRANS 2-131-494-02 120V 60Hz 1 A
25 POWER  TRANS 2-131-488-01 230V,240V_50H2 1 8
26 BUSHION _ S/RELIEF 8~-201-118-01 HEYCO SR-15-1 1 A
26 BUSHION  S/RELIEF 8-201-117-01 HEYCO SR-14—1 t 8
27 CORD AC 2-211-124-02 NDG-023-0 1 A
27 CORD AC 2-211-109-02 NDG-009 VDE t B
28 SWITCH  SUIDE 2-211-124-02 NDG—-023~0 1 B
A SCREW 7-464-408-01 CBZ30POBOFZK 13 AB
B SCREW 7-344-408-01 ATZ30POBOFZK 8 AB
c SCREV 7-764-408-01 VBZ30POBOFZK 1 AB
D| SCREW 7-768— 40801 VBZ40POBOFZK 4 AB
E SCREW 7-764-410-01 VBZ30P100FZK 3 AB
F SCREW 7-999-163-01 $30C 1 AB
G SCREW 7-999-166—01 PTB30P100FZK 2 AB
H SCREW 7-999-168-01 VBEZ30P060FNC 2 AB
! SCREW 7-999-169 -01 VBZ30POBORNC 18 AB
J SCREW 7-999-170-01 VBZ.30P120FNC+SPRING 4 AB




Amplifier A500

REF. No Part No. Description
CHASSIS MISCELLANEOUS
AP 221110902 AC LINE CORD I, 18, BB)
221112402 AC UINE CORD {USA )
AT - 213148801 POWER TRANSFORMER (I, 1B, BB)
213149301 POWER TRANSFORMER (USA )
A\ FU301 218862501 FUSE T1.6A/250V (, 1B, BB}
218865501 FUSE F3.5A/125V (USA )
PCB-1 MAIN P.C. BOARD
RESISTOR
AR167, 168 139021401 0.22Q, 5W+5W
ARIZ1, 172,173,174 114110023 10Q, 1w, £5%
A\ R401, 402 114168123 680Q, IWt5%
A RI79, 180 130447925 4.7Q, 1/4W, +5% FUSE
A\RI45, 146,151, 152 130447025 47Q, 1/4W, +5% FUSE
ARi77,178 130433125 3309, 1/4W, +5% FUSE
R184 111810425 100KQ, 1/8W, +5%
R188 111410425 100KQ, 1/4W, +£5%
RITY, 112 111410325 10K, 1/4W, +5%
R101, 102 111810225 1KQ, 1/8W, £5%
R163, 164 111410225 1KQ, 1/4W, +5%
R115, 116, 117, 118, 135, 136, 139, 140 111415225 1.5€Q, 1/4W, £5%
R147, 148, 149, 150 111822325 22KQ, 1/8W, +5%
R181 111822225 2.2KQ, 1/8W, +5%
R175, 176 111422025 22 Q, 1/4W, +5%
R121, 122 111427125 270 Q, 1/4W, £5%
R105, 106, 109, 110, 153, 154 111433325 33KQ, 1/4W, +5%
R190 111833225 3.3KQ, 1/8W, £5%
R107, 108, 159, 160 111433125 330 Q, 1/AW, 5%
R141, 142 111439125 390 Q, 1/4w, £5%
R193 111839225 3.9KQ, 1/8W, £5%
RI91 111439225 3.9KQ, 1/4W, £5%
R186, 187 111847225 4.7KQ, 1/8W, £5%
R157, 158, 189 111447225 4.7KQ, 1/4W, £5%
R113, 114, 119, 120, 192 111447125 470 Q, 1/4W, £5%
R182 111847325 47KQ, 1/8W, +5%
R123, 124, 125, 126, 127, 128, 129, 130, 133, 134 111456125 560Q, 1/4W, +5%
R137, 138, 143, 144 111456025 56Q, 1/4W, +£5%
R183, 185 111868325 _ 68KQ, 1/8W, £5%
R155, 156 111882025 82 Q, 1/8W, +5%
R161, 162 111491125 910 Q, 1/4W, 5%
CONTROLS
VR101, 102 251247101 470Q
. CAPACITOR
Cl146, 147 141601065 14F, +20%, 50V, ELEC
C119, 120 141310065 104F, £20%, 16V, ELEC
C144, 145 141610065 104F, +20%, 50V, ELEC
Cl48 141210165 1004F, +20%, 10V, ELEC
€129, 130, 131, 132 141422165 2204, +£20%, 25V, ELEC
€105, 106 141347065 A74F, +£20%, 16V, ELEC
C123, 124 141447965 4.74F, +20%, 25V, ELEC
€113, 114, 115,116,133, 134 141647065 47uF, £20%, 50V, ELEC
Cii, 2 141147165 47044F, +20%, 6.3V, ELEC
AC135,136 1991129011 82004F, +20%, 63V, ELEC
ACl143 1998104011 10000PF. +5%, 250V {l, IB, BB)
199810107 10000PF. +5%, 250V (USA)
C121,122 159910145 100PF. +5%, 100V {I, I8, BB)
188610145 100pF, +5%, 50V (USA )
€709, 710 175610495 100000pF, + 80%, -20%, 50V
C701, 702, 705, 706, 707, 708, 721, 722 159915145 150PF. +5%, 100V (I, I8, BB)
C117,118 180602015 2pF, £5%, 50V
€107, 108 159968045 6BOPF. +5%, 100V (I, 1B, BB)
188668045 68pF, +5%, 50V (USA)
C125, 126 150668345 68000pF, 5% 50V

Ci127,128 150647345 47000pf, 5% 50V



REF. No Part No. Description

TRANSISTORS
A Q125,126 2402167111 25C3280
A Q127,128 2400148111 25A1301
Q15,116 2402116411 25C37875
Q113,114 2400117411 25A1477S
Q119,120 240217321 KTC4370Y
Q121,122 240015121 KTA1659Y
A Q129 240310621 KTD1351Y
A Q130 240110321 KTBo88Y
Q117,118, 133, 138 240211135 KTC3198GR
Q101, 102, 105, 106, 134 240011835 KTC1266GR
Q109, 110, 111, 112, 123, 124, 137 240011825 KTC32008BL
Q103, 104, 107, 108, 135, 136 240011425 KTA12688L
F.ET
Q131,132 2404118151 25K373
DIODES
A D107 2413621611 PBUGO3
A D106 2413581651 1N4003L
D101, 102 241017995 155133
A\ D103, 104 242113035 ZENER, 1N96&4, 13V
A D105 242106245 ZENER, IN753, 6.2V
COILS
L101, 102 212930501 0.7uH
MISCELLANEOUS
PO101, 102 2505121011 POSISTOR
S101, 102 220237301 PUSH SWITCH
SPEAKER TERMINAL 215577601
INPUT JACK 215561801
WAI105 216813401 WAFER 3P
WAL03, 104 216812201 WAFER 3P
WAI01, 102 216812301 WAFER 4P
WG 289960701 EARTH WIRE

PCB-2 CONTROL P.C. BOARD

CONTROLS
VR201 250122021 250KQ, MN
VR202, 203 250121901 100K €2, 20C

RESISTORS
R251, 252 111810425 100KQ, 1/8W, £5%
R237, 238 111810325 10KQ, 1/8W, +5%
R217, 218, 221, 222 111410225 KR, 1/4W, £5%
R219, 220, 243, 244 111810125 100 Q, 1/8W, +5%
R201, 202 111812225 1.2KQ, 1/8W, £5%
R215, 216, 207, 208 111815425 150KQ, 1/8W, £5%
R209, 210 111815325 15KQ, 1/8W, £5%
R239, 240 111822425 220KQ, 1/8W, £5%
R231, 232 111822225 2.2KQ, 1/8W, £5%
R229, 230 111822125 220 Q, 1/8W, +5%
R223, 224 111827425 270KQ, 1/8W, £5%
R21%, 212 111830225 KR, 1/8W, £5%
R213, 214, 225, 226, 253, 254 111833125 3308, 1/8W, +5%
R233, 234 111833025 33 Q, 1/8W, £5%
R20S, 206, 235, 236 111847325 47KQ, 1/8W, £5%
R247, 248, 249, 250 111847925 4.7 Q,1/4W, £5%
R245, 246 111856125 560 Q, 1/8W, +5%
R227, 228 111882025 82 Q, 1/8W, £5%

CAPACITORS
C219, 220 141610865 0.14F, £20%, 50V ELEC
C205, 206 141622965 2.2¢F, £20%, 50V ELEC
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REF. No

C211, 212, 213, 214
C225, 226
C217,218
C209, 210
C207, 208
C201, 202
C223, 224
C203, 204
C215, 216
C231, 232

Q201, Q202

Q203, 204, 205, 206
Q211, 212

Q209, 210

Q207, 208

$201

Cwi103
Cwi01
Cwi102

A\ R304
R302
R303
R301

C301
A C302

Q301, 302

D301

A\ RY301

A\ S301
CWI105

PHONES JACK
CwW104

Part No.

141322065
141647865
141347065
150615441
150636345
150630345
150647345
150656245
188633045
188610045

TRANSISTORS
240211135
240011835
240211825
240011425

F.E.T
2404111351

MISCELLANEOUS
220219801
215988902
215979001
215989202

PCB-3 POWER RELAY P.C. BOARD

RESISTOR
114110023
111410325
111815225
111847225

CAPACITOR
141601065
1998104011
199810107

TRANSISTORS
240211135

DIODE
241017995

RELAY
2140225021

MISCELLANEOUS
219017901
215998201

PCB-4 HEADPHONES P.C. BOARD

215565001
215964301

Description

224F, £20%, 16V ELEC
0.474F, +20%, 50V ELEC
474F, +20%, 16V ELEC
150000pf, +5%, 50V
36000pF, + 5%, S0V
30000pF, +5%, S0V
47000pF, +5%, 50V
5600pF, +5%, 50V
33pF, 5%, 50V

10pF, £5%, 50V

KTC3198GR
KTA1266GR
KTC32008L
KTC1268BL

25K246GR

PUSH SWITCH
CONNECTOR ASS'Y 3P
CONNECTOR ASS'Y 4P
CONNECTOR ASS'Y 4

10Q, 1W

10KQ, 1/4W, 5%
1.5KQ, 1/8W, +5%
4.7KQ, 1/8W, +5%

1uF, 20%, SOV, ELEC
10000PF. 5%, 250V (I. IB. BB)
10000PF. £5%, 250V (USA}

KTC3198GR

155133

JWIAFSN-DC12V

SLIDE SWITCH (L.1B.BB)
CONNECTOR ASS'Y 3P

3P MINI JACK
CONNECTOR ASS'Y 3P



Amplifier : A-500

NO| PARTS NAME PARTS  NO. QTY
1] PAD BOTTOM J3-127-916-01 1
2 | SHEET POLY 3-324-029-01 1
3 | STICKER SET J—819-817-01 1
4 | INNER LD 3-324-019-01 1




(5] HK~C300
INTERNAL VIEW

Hl TOP VIEW

)]

DISASSEMBLY PROCEDURES

(4 TOP Cover Removal

1. Remove screws @ to @ in Fig. 1
2. Remove the top cover

[2] Rear Panel Removal

Fig. 1

Fig. 2

1. Remove screws @ to @ in Fig. 2, and then remove the rear

panel.

@ PCB-(5,[6, ) (Main PCB) Removal

C,?”_ -
o—y ®
@ s
ne 9% ®
o

Fig. 3

® PCB-1 Main p.c.board
@ PCB-2 Main p.c.board
@ PCB-3 Main P.c.board

@ PCB-4 Control p.c.board
® Deck Mechanism

1. Remove the rear panel in Fig. 2 (Refer to step [21)
2. Remove connectors D to @, and then remove pcb supports @

to @ in Fig. 3
3. Remove screws @ to @3, and then remove the pcb-1 @, pcb-2

@ and pcb-3©

@ Front Panel Assembly Removal
® ®
®a @

o= Fig. 4

1. Remove screws (D to @ in Fig. 4
2. Remove the front panel assembly by pulling it toward you gently

8 PCB-(5)( Control PCB )Removal.
D@

® ©)
Fig+5

1. Remove the front panel assembly (Refer to step (@)
2. Pulling hooks @ to @ in Fig - §.and then remove the contrel
pch ®



~ ALIGNMENT PROCEDURES

Tape Deck : C300/C500

STEP Alignment Instrument Required Input Signal Mode Test point Adjustment FOR
Azimuth VIVM PB QUTPUT jack  [Azimuth Maximum out put
. Oscilloscope screw Refer to "Azimuth Adjustment” on
Test tape (MTT-114 or page 62
TCC-154)
Frequency counter PB OUTPUT jack | VRIbulit-in ~ 3000Hz £ 10Hz
2 |Tope speed Test tape (MTT-111DN motor) Adjust at the center of test tape.
or TCC-112)
Playback VIVM PB OUTPUT jack  |VR101 365mV-15mV, +40mV
3 |output level Test tape (TCC-130 or VR102
(MTT-150)
Playback frequency |VTVM PB OUTPUT jack  [R131~ Unsolder resistors of R131 and
characteristic confir-{Test tape (TCC-162B R136 R132, R133 and R134, or R135
4 |mation and TCC-262B) and R136 so that the frequsncy
response is within the range as
shown in page 62
5 Bios frequency con-|Frequency counter REC/PB | ERASE HEAD T301 105KHz £ 3KHz
firmation Tape selector is METAL position
Dolby HX PRo VIVM REC/PB L 501 Maximum output
(HK-C500) BIAS L 502 Tape selector is METAL position
6 TRIM VR501 After adjustment for L501 and
BIAS VR502 L502, set bios fine trim(VR501 and
At the HK-C300 CEN- VR301 VR502) to the center position.
BIAS CURRENT Adj TER VR302 VR301, VR302 is center position.
Record level VIVM Apply 1KHz signal [REC [/ |OUTPUT jack  |VR201 365mV
{pre-adjustment) Blank tapes to INPUT jack. PB VR202 Tape selectoris CrQ2 Position.
7 NORMAL:AC-224(TDK) [OUTPUT voltage is Adjust VR201 and VR202 so that
CrO2 :XL-INMAXELL) 365mV in RECOR- the distortion becomes 0.8%
METAL:MX({ MAXELL ) DING mode. This confirmation should be at each
tape selector position.
Record/playback  |[VTV#M Apply TkHz signal [REC/PB |OUTPUT jack  [(HK-C500) So that the record/playback fre-
EQ frequency  |Blank tapes to INPUT jack. OUT- VR501 quency response is flat (ot least
response NORMAL:AC -224 PUT voltage is 20dB VR502 within the range in + 3dB)
8 CrO2: XLl below 365 mV in L 501 This confirmation should be at each
METAL:MX RECORDING mode. L 502 tape selector position.
Them adjust with a (HK-C300) Preform cheking with Dolby B and
20Hz to 20 kHz VR301 C NR ON at each tape selector
VR302 position.
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MECHANICAL ADJUSTMENT

Tape Speed, Azimuth

Mode Test tape

Adjustment position

Specitication ratinglplayback frequency)

PLAY

Head Azimuth Screw Adj

Ploy TCC-154 tapel 12.5 kHz)

45 degreeffig- A)

Jol _©@-
£}

[0l

)

INOA

(At

REVERSE
FWD Head Azimuth Adjustment

speed Adi

the PLAY mode)

L1 ]

—
(
CNU15 1c 402 ooLEy  LCH
LEVEL VRI01
MUSIC SEARCH RUL RINL ADJ
Ty (I (PBy - R-CH
VR502 VRS01 VR102
R-CH L-CH
1 @ H'H_ﬂ{l DOLBY GL CNL14
BIAS CURRENT ADJ LEVEL T'PR
CN112 HK~-C500 © DOLBY-~-IC
QUICK REV L502
SENSOR ADJ EE-ESgOI c BIAS ADJ
CN101 HK~CS00 HK-C500
IC 3 CN106 ’z] Lso01 gIDAxﬁ-Tr"P CN108
| ¢ : BIAS ADJ CN107 VR302
:J . IC S0t HK—CSOO 7301 D R-CH ]
CNilL : Ec]moe CN105 VR301  HK-C300
CN103 s L-CH  BIAS ADJ
! [ Bras osc N3
IC1 CPU CN104
3]
]
IC 201
CN110 REC AMP
VR202
REC LEVEL ADJ [R'C“
VR201
L—CH

C300/C500 : Adiustment

point

—53—




B ELECTRICAL ADJUSTMENT AND CONFIRMATION

1. Before adjustment

® After the power switch is pushed on, wait for 10 minutes before
measuring to be sure of the most stable operation.

@ Since head magnetization, dust accumulations etc are likely to in-
troduce errors in the various characteristics, it is very important
that the heads are properly demagnetied and cleaned before

commencing any adijustment, particulauly frequency response

and head azimuth adjustment.

2. Instruments required

® low frequency oscillator

® AC VTVM or dual channel AC VTVM
® Oscilloscope

® Wow/Flutter meter

® Freqguency counter

. Test tapes
Azimuth adjustment «reereeerreerenneeene MTT-114 or TCC-154
..................... MTT=111 orTCC=112
................ TCC—130 (200nWb}
Playback frequency characteristic confirmation
............................................ TCC-162B and TCC -262B
® Reference tapes

3

[

® Tape speed adjustment
® Playback output level adjustment
°

LN (TDK)  cveeerrreeersrmmssmsmnnnessierenstaiieennneee s AC-224
CrO2 —(MAXELL] ++++vverrersreresammmmrimnieeeniiieesiieeeeneens XLl
METAL (MAXELL) ......................................................... MX
Note:

C-90 differes with C-60 in the thickness and bias.
Adijust with the tape as specified.

PLAYBACK FREQUENCY CHARACTERISTIC

TEST TAPE:TCC-162B, TCC-262B

+3dB +3d8

0 0

-3dB -3dB

20Hz 100Hz 315Hz 4kHz 18kHz

RECORD/PLAYBACK FREQUENCY CHARACTERISTIC
TEST TAPE:AC-224, XL-Il, MX
DOLBY NR:OfF

+3dB +3dB
0 0

-3dB -3d8B
20Hz 100Hz 315Hz 4kHz 19kHz
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4. General conditions (unless otherwise noted)

Controls and Switches Setting
Dolby NR off

Azimuth Adjustment

When the maximum level point of R channel is not the same as L
channel, connect the oscilloscope as shown in Fig Aand pro-
ceed with azimuth adjustment so that L and R channels are in
phase.

a) Connect L channel tape out to “X {orH)” and R channel to “Y
(orV)”. Observe the lissajous waveform.

b) Set L and R channels to monaural. Adjust vertical and horizon-
tal gain so that the waveform becomes 45degree.

c) Adjust azimuth so that the mesurement of “a” becomes maxi-
mum and the measurement of “b" becomes minimum ogainst
the 45 degree Line.

d) apply lock tight to head Azimuth Screw

[ )
Jo| | ;

Q o

Oscilloscope

ee.-. .-}

o
.(:)E
o~F
#500[06 000

Fig. A

RECORD/PLAYBACK FREQUENCY CHARACTERISTIC
TEST TAPE :AC-224, XL-Il, MX
DOLBY NR :TYPE B ON

+3dB

0 R 0

~3d8 -4dB

+3dB

20Hz 100Hz 315Hz 4kHz 16.5kHz 18kHz

RECORD/PLAYBACK FREQUENCY CHARACTERISTIC
TEST TAPE:AC-224, XL-Il ,MX
DOLBY NR:TYPE C ON

+4dB *+5dB
0 0
_3dB -3dB
20Hz 200Hz 315Hz  1kHz 10kHz 16kHz



C-300/500 TAPE DECK BLOCK DIAGRAM

. —2.2d8
neas 775mv M mee
INPUT OO|L....».. - Ics01 — —0 omcMM””
—8.548 vy e Q401 —8.
- 365mV
365mVv T2V A 3148 oﬁiJhoz -JM ° =
f 29my N . N
CD REC LEVEL ADJ MUTE
poLeY R Q403.Q404 Q401.Q402
Q498.Q499 KTC2878A
¥ , DOLBY B.C KTC3198GR
) NR CIRCUIT
REa 2 Y e H i1 W‘ Q11,012
R - & 3 i R1010
PLAYBACK rH ﬂﬁﬁu
L
- ~Q104:
Q105~QIQSKT.C3198GR +w< +mm<m
o) [ poar REC EQ CIRCUIT
h
Q109~Q112 W o suB Loote S soLenoro
24 300mVv o Moo REEL
" <o rec CONTROL > N5Tor
-17.5dB
133mV MECHA —ny- CAPSTAN
CONTROL MOTOR
REC MUTE
Q205,Q206 —» mwmumo_.omm
Metal : H . oz08
Other : L wﬂma_ _.I rrcasTen /w /W m
X Pro(G500 ONLY) CASSETTE REC OPEN/
H r N
BIAS/EQUALTZATION ek T DETECT CLOSE
®E ‘SELECTOR
IET] oo POWER SUPPLY
L—ch| ¥ +12V A
120 Iz 16 1o te 42 2 1o \nd L..<H 939%.930exn103 +12v B gLaeszmiasey
w5 oA . +5V
Cro; 'H - -4
WIO_“ TAIRERLGLE O}MT.F +12V A
> i Nrﬁ.ﬁ»_
Leo2 Metal : H % % o
Other : L
s KTAI1271Y KTO06 N.vw
d Rec Bias ON/OFF
ERASE o || BIAS OSC
HEAD T301
h ]
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CIRCUIT DESCRIPTION

PLAYBACK SIGNAL

The signal from the playback head is amplified by the playback am-
plifier Q101, Q103 and Q105 (L-ch), and is opplied to the pins 3iL-
ch) and 28 (R-ch) of the Dolby NR IC401 (B/C typel. Switching of
the playback signal from the record mode {external input signall to
the playback mode is performed inside 1C401.

IC401 is usually switched to the playback mode. However, the con-
trol signal transmitted to the pin 26 of 1IC401 from IC1 through Q13
switches IC401 from the record mode to the play mode. The input
signal to IC401 is output from the pins 9ll-chland 22(R-ch} and ap-
plied to the OUTPUT jack. The characteristics of the playback equa-
lizer are defined by the BIAS/EQUALIZATION switch and are se-
lected and specified in Q119(L-ch) and Q120(R-ch)

RECORD SIGNAL

The signal from the INPUT jack is controlled by the Q429(CD REC
level Adj) and is applied to pins 1{L-chland 30(R-ch) of the Dolby NR
IC401 (B/C type). Switching of the record signal from the playback
mode to the record mode is performed inside IC401. The control
signal transmitted to the pin26 of IC401 from IC1 through Q13
switches IC401 from the playback mode to the record mode.

The input signal to the Dolby IC is output from pin 15(L-ch} and pin16(R-
chl. The signal output from IC401 passes through the record
equalizer circuit and is amplified by the record amplifier of 1C201.
The amplified signal is then opplied to the recording head after
being synthesized by a bias signal.

MUTING OPERATION

The signal that mutes the sound produced at switching to recording
or playback is applied from IC1 of the logic control block.

When the “MUTE"button is pressed, the signal output from the pin35
of IC1 turns ON Q401(L-ch) and Q402 (R-ch) to short-circuit the out-

put signals of the playback amplifiers for muting.
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IC FUNCTION BLOCK DIAGRAM

IC1 : MICRO COMPATER

TEST { 1]

LOAD IN [ 3]
LOAD OUT [_4] LE1041
LOAD SPEED MSM6E5511RS

FWD REC INH [7]
PACK DETECT [8]

REEL SENSOR [1Q
REEL SENSOR [11
POWER OFF [12

(TOP View)

RESET| 9]

DATA 13
BUSY [14]

0SC1

SONG IN [15
OP/CLOSE KEY [1§
Q-REV SENSOR [17]

0SCO (19
GND (24

g CAPS MOTOR

i SOL-PAUSE

3 ENC/DEC

IC1: CPU CONTROL LE-1041

ROM

VDD

(8K bytes)

TOQ—~CONTROL
soL

LINE MUTE
REC MUTE

BIAS

\,

RAM
(128bytes)
¥8C | woT

8 bit TIMER ToUT
S ] e
GATE

EA {

8 bit SHIFT SFTO
REG, SFTX
SFTCK
INT O

ALE
RD
0/C LED

SRSt

PO P1 P2 P3

NR C
I NR B
REEL
REEL
REEL

MOTOR3(4)
MOTOR2(5)
MOTOR1(S)

INTERRUPT
CONT.

INT 1

:IN Port name Function name I/0 Outline of Functions

O .

3 P3.2 LOAD IN SW I LOADING CLOSE = LOW

4 P3.3 LOAD OUT Sw I LOADING OPEN = HIGH

s P3.4 LOAD SPEED CONT Sw [I CLOSE PACK SLIDE DOWN = LOW ]

6 | Pas/sFTo REV REC INH I REV RECORDING INHIBIT TERMINAL |

7 | P3.6/SFTI FWD REC INH I FWD Y24

8 P3.7 PACK DETECT I TAPE DETECTOR INPUT TERMINAL .

9 RESET RESET SYSTEM RESET TERMINAL.

:‘1’ Zz'f: zgit zzzzgi ; SENSING PULSE INPUT TERMINAL

12 P2.2/INITO POWER OFF I POWER ON/OFF DETECTION TERMINAL . LOW LEVEL=OFF

:Z B2 :;;NIﬁ za;: i; g SYSTEM CONTROL SIGNAL I/0 TERMINAL

15 P2.5 SONG _INPUT I INPUT TERMINAL FOR SONG INTERVAL DETECTION.

16 P2.6/WR OP/CLOSE KEY I DOOR OPEN/CLOSE TOGGLE KEY INPUT . LOW ACTIVE

17 P2.7 Q-REV__SENSOR I TAPE_END/START POINT DETECTION

18 ‘osci osc2 4MHz RESONATOR CONNECTING TERMINAL.

19 0SCco osc1

20 GND GND GND _TERMINAL.

21 P1.0/A8 REEL MOTOR(S) ° BAécQF?Sl\z;:J::Eﬁl PI4N r]l_o FHP RLP F: RE:V STLOP OT_EN CLS_S_E_
BA6238A SPIN

22 P1.1/A9 REEL MOTOR(5) i CPU 22PIN| S| L L | L || L] L H H

23 P1.2/A10 REEL MOTOR(4) |o BAGS L s [ mlm i n W] v H L

24 P1.3/A11 NR_ (DOLBY) I

25 VI NR_(DOLBY) I DOLBY FUNCTION CONTROL.

28 P1.7/A15 0/C _LED o LOW ACTIVE

32 PO.7/AD7 ENC/DEC ) PLAY = HIGH REC = LOW

33 P0.6/AD6S BAIS o REC = HIGH

34 PO.5/ADS REC MUTE o REC MUTE=-LOW

3s PO.4/AD4 LINE MUTE ) LINE MUTE = HIGH

36 PO.3/AD3 SOL _PAUSE o LOW VOLTAGE OUTPUT TERMINAL FOR SOLENOID DRIVE.

37 PO.2/AD2 SOLENOID ) SOLENOID ACTIVE = HIGH

38 PO.1/AD1 TOQ—CONTROL o POWER CONTROL HIGH LEVEL = POWER DOWN.

39 PO.0/ADO CAPSTAN MOTOR o OUTPUT TERMINAL FOR CAPSTAN MOTOR DRIVE.

40 VDD VDD +5 (POWER SUPPLY TERMINAL)




IC501 : HX PRO
UPC1297CA

VCC VR2 VINR2 PH2 CIN2 COUT2 VOUTZ2! VOouT22 VING

] VOLTAGE [~ THERMAL . 1 E@

REGULATOR [PROTECTION

1C401 : DOLBY B.C NR
HA12170NT

FEC GND PBEIASM/RAPIA/ NR VREFPB SS1 SS2 CCRHLS LLS
D ouUT I ouT

1C402 : MUSIC SEARCH
LA 2000

1C201 :REC EQ
UPC 4570

IC3 : Q—REV SENSOR

BA10393

NON~
INVERTING
INPUT A*

IC2 : MOTOR DRIVER BA6238A

NON-—

OUTPUT Bo

INVERTING
INPUT B*

INVERTING
INPUT BT

€]

[STTITIN

I

Control olreult

o1

THERMAL.
SHUT~DOWN
CIRCUIT

|

!

oy

8) VR
2) 0UT2
J) oUT3

1) GND
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TIMING CHART

Tape Deck : C300/500

UNIT:mS

STOP .PAUSE
FF . REW

PLAY

LLINE MUTE__

b-- RRG.MUTE _

......'___._..__l__

| -EN/DEGQRE . _

_________ SoL._ ; —

_-sm._muse__._g__'.'.j

________ BM. 1 f

________ R
T

_________ eew. L d ]
'

F.PLAY R.PLAY

L LINE_ MUTE. .

| . REQ MUTE.

| EN/DEGORE. | .

R SoL._. _.?

L _SQL. PAUSE_ | __ — —

........ B 1. .--_é__-_-__é,_o_-__-_ |

________ AM_ 2 _ ‘ r.._.—

_________ M. ____é_______.____-__-___.__
!

F/R CUE(REV)| F PLAY

LWINEMVTE. o]

L. RES _MUTE, _ :

| EN/DEGORE. . !

......... SQu..

L_SoL_ PAUSE__|___ s J

........ BM...‘L_j _—

________ a2

F(R) PLAY

SToP

STO(PFE’R)EW TF (REW == )

| _LINE. MUTE --__Ii_ .....................

. REG _MUTE, .:

| EN/DEGORE _--_Ii_ _____________________
sQu__ E

|_soL_pause. ||

o BMLL. - -

taylayy eyttt
L BM_2_
I cRY_ f
F.PLAY CUE

Laveemore Lo b ]

. REC _MUTE.

| _EN/DEGQRE. .

. SQL...
L-SQL. PAUSE. .

L0

8Y_2 .

b oo CPM.__

OPEN(CLOSE) | CLOSE (OPEN)

LLINE. MUTE.. ___.i.______---_____- _______

| .. REQ _MUTE _

| _en/DERQRE. ____E; ____________________ ]
SoL_. '

L SOL__PAUSE i

| _.-9/S \EO__ :

________ VP el gy ———

|- REG _MUTE. .

| -EN/DEQORE__|

.-L:ue_Mute-_.__[. .....................

......... S0u. .

|-S0L. PAUSE__

FF(REW)

F-WINE MUTE .

|-~ RRG MUTE .

| -EN/DEQQRE . _

......... QL.

e ———————

S0l PAUSE__
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TAPE DECK MECHANISM EXPLODE VIEW

PARTS TABLE
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Tape Deck : C-300/500
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NOTE: A=(USA), Bw(1,1B,88)

z
o

PARTS _ NAME PARTS NO MATERIAL Q'TY | REMARK
1 PANEL  FRONT 3-324-003-01 AL ABD63-TS 1 AB
2 FOOT R 3-127-907-01 AL AB063-T5 1 AB
3 FOOT _ L 3-127-906-01 AL _AB063-T5 1 AB
4 PANEL  BASE 3-324-017-02 ABS—720 94-HB 1 AB
5 DOOR HOLDER 3-324-007-02 ABS—720 94-HB 1 AB
6 DOOR COVER 3-324-004-01 AL A6063-T5 1 AB
7 LENS KNOB 3-324-012-02 SBR{K~REGIN)94—H8B 1 AB
8 KNOB TACT 3-B819-804-01 ABS—-720 94-HB 1 AB
8 PCB ASS'Y A-170-857-01 MAIN 1 AB
10 DECK MECHANISM 2-216—-109~01 HM~100LM DENON 1 AB
1 MECHA _ FOOT 3—-324-010-01 ABS—720 94-HB 4 AB
2 FOOT _ REAR 3-324-011-01 ABS-720 94-HB 1 AB
3 COVER _ SCREW 3-324-027-01 EVA GRAY 4 AB
14 CHASSIS MAIN 3-324~-016-02 SECC 1.0T 1 AB
15 SUPPORT PCB 3-810-520-01 NYLON 66 3 AB
16 PANEL _ REAR(C500) 3-324-015-11 SECC 0.87 1 AB
16 PANEL _ REAR(C300) 3-324-102-11 SECC 0.87 1 AB
17 ToP COVER 3-324-014-01 SECC 0.8T 1 AB
18 MECHA  BRK'T 3-324-502-01 SECC 1.2T 1 AB
S1 SCREW 7-764-408-01 VBZ30P080FZK 16 AB
S2 SCREW 7-768-420-01 VBZ40P200FZK 4 AB
S3 SCREW 7-464-408-01 CBZ30PO8OFZK 8 AB
S4 SCREW 7-344-408-01 ATZ30POBOFZK 2 AB
| S5 SCREW 7-764—410-01 VBZ30P100FZK 2 AB




Tape Deck : C-300/500
REF. No Part No. Description
PCB-1 MAIN P.C. BOARD

INTEGRATED CIRCUITS

1IC402 244131372 LA2000 MUSIC SEARCH
IC501 (C500) 2442241541 UPC1297CA HX Pro
IC401 2440929321 HA12170NT DOLBY B.C
TRANSISTORS
Q401, 402, 498, 499 240215415 KTC2878A
Aaql, s 240111221 KTB1366Y
Q4 240014025 KTAQG6AY
Q303, 305 (501, 502 : C500) 240010825 KTA1271Y
Q2, 3, 5,7, 8,301, 302 240211135 KTC3198GR
403, 404, 405, 497
Q10,13 240611115 KSR1010 RI=10KQ
Q9, 18, 19, 307 (503 : C500) 240612715 KSCI106M RI=4.7KQ R2=47KQ
Ql4, 66 240612615 KRATO6M RI=4.7KQ R2=47KQ
Q304, 306 240610415 KRC103M
Q308 240210925 KTC1627A-Y, PA,
DIODES
ADS, 6,9,12,13, 301, 303, 304 (501, 502: C500) 241017995 155133
A1, 23, 4,302 2413581651 1N4003L
D7, 11 2426128851 ZENER, HZ12B2LTA
D8 242106245 ZENER, IN753A
D10 242105135 ZENER, IN751A
COILS
T301(C500) 212935201 BIAS OSC, 105KHz
T301(C300) 212921501 RTF-057-0, LINE
1501, 502 (€500) 213850801 126AN-6750 HX -Pro
CONTROLS
VR501, 502 (C500) 251210301 10K8
VR301, 302 (C300) 251210401 100KB
RESISTORS
RI, 11 111415225 L5KQ, /W, £5%
R2, 12 111447125 470 Q,'/., W, 5%
R3, 13, 412 111410125 - 100 Q,Y, W, £5%
R4 . 130410925 1.Q,Y., W, £5%, FUSE
RS 8,9, 81, 82, 83, 415, 416,89 111810225 1KQ, Yo, W, £5%
RS 111847125 470Q, /W, 5%
R7 111810125 100Q, /W, £5%
R10, 22, 23, 318, 313 (508: C500) 111810325 10KQ, /W, +5%
R14 111427925 278, /W, £5%
R88 111847025 47Q, /W, 5%
A\ R302, 303 111847925 4.7Q, /W, £5%
R304, 305, 320 111833225 3.3KQ, /4W, £5%
R306 111439125 390Q, '/ W, 5%
R307 111447125 470Q, '/ W, 5%
R308, 309 111462125 6200, '/ W, 5%
R310, 311 111439025 39Q, /W, £5%
R312, 316, 319, 398, 399, 405, 406, 409, 410 111822325 22K, /W, £5%
494 (503, 504, 510: C500)
R314, 315 111868225 6.8Q, /W, 5%
R403, 404 111856225 5.6KQ, /W, £5%
R407, 408 ) 111856125 560Q, /W, +5%
R411 111818325 18KQ, /sW, +5%
R417, 418 111822225 2.2KQ, Y/uW, £5%
R419, 420 111882225 8.2KQ, /W, £5%
R421, 422 111830225 3KQ, /W, £5%
R423, 424, 429, 430, 495, 496, 497 (507, 509 : C500) 111847225 4.7KQ, /s, 5%
R425, 426 111833325 33KQ, Vs, £5%
R427, 428 111818225 1.8KQ, '/, £5%
R431 111856425 560KQ, /s, £5%
R432 111868125 6809, /s, £5%
R433 111818125 1809, /s, £5%
R434 111882125 . 820Q, '/, £5%
R498, 499 111836225 3.6KQ, s, £5%
R501, 502 (C500) 111818425 180KQ, /s, £5%

R505, 506 (C500) 111815325 15KQ, /s, £5%




REF. No Part No. Description

MISCELLANEOUS
SW999 220899901 KHH-10910 TACT SW
CNIOY 216812301 NKC-023-0, 4P
CN106, 107 216817901 B3B-XH, JST
CN102, 103, 104, 105 216825201 FKN1039-A, JST
CN115 216846901 52303-1311, 13P
JP102 215561801 RCA JACK, GOLD, WHITE, RED, 4P
HEA101, 102 K 371070203 40MM, AL, HEAT SINK
CAPACITORS
Cl, 2,436 175647395 47000pF, +20%, 50V
A C3 141447267 4700uF, £20%, 25V, ELEC
C4,10 141347167 470uF, £20%, 16V, ELEC
C5, 11 141310267 1000uF, £20%, 16V, ELEC
c7 141247165 4704F, £20%, 10V, ELEC
C8 (515 :CS500) 141610065 10uF, +20%, 50V, ELEC
co 141422267 22004F, £20%, 25V, ELEC
C12, 516 141647965 4.7uF, £20%, 50V, ELEC
C13, 401, 402, 413, 414, 418 141601065 Vi, £20%, 50V, ELEC
C301 150E82245 0.00824F, +5%, 400V
C302 150610345 0.014F, £5%, 50V
€303, 304 150633245 0.0033uF, +5%, 50V
C3085, 403, 404, 405, 406, 407, 408 150622245 0.00224F, 4 5%, 50V
C306 141422065 224F, £20%, 25V, ELEC
C409, 410, 411, 412, 422, 423, 434, 435 141610865 0.14F, +20%, 50V, ELEC
514, 517
C415, 416 141622965 2.24F, £:20%, 50V, ELEC
C420, 421 141310065 104F, £20%, 16V, ELEC
C419, 437 141322065 22uF, +20%, 16V, ELEC
C431, 432 ’ 188618145 180pF, +5%, S0V
C433 141647865 0.47uF, +20%, 50V, ELEC
C501, 502 (C500) 188639145 390pF, 5%, S0V
C503, 504 (C500) 188F18155 180pF, +5%, 500V
C505, 506(C500) 150647345 0.0474f, +5%, 50V
C507, 508 (C500) 150622345 0.022uF, +5%, 50V
C509, 510(C500) 188610345 10000pF, +5%, S0V
C511, 512 (C500) 188682145 820pF, 5%, 50V
C513(C500) 188F10145 100pF, £5%, 500V
C999 175610395 10000pF, +20%, 50V
PCB--2 SUB P.C. BOARD
INTEGRATED CIRCUITS
1C201 244220541 : UPC4570C
TRANSISTORS
Q101, 102,103, 104 2402179651 25CY775FT1Z
Q113, 114, 205, 206 240215415 KTC2878A, RF/SW
Q109, 110, 111, 112 240211815 KTC3200GR
Q105, 106, 115 240211135 KTC3198GR
Q12,13, 20, 2} 240611115 KSR1010, R1=10KQ
Q116, 119, 120, 121, 201, 202 240612715 KRC106M R1=4.7KQ R2=47KQ
Qnz 240612615 KRATO6M R1=4.7KQ R2=47KQ
Q118 240011425 KTA12688L
Q203, 204 240610415 KRC103M
DIODES
D101, 103, 201, 202 241017995 155133, TP
D102 2426105851 ZENER, HZ11B2LTA
COILS
L1014, 102 212938701 22mH, +10%, CHOKE
1201, 202 101147221 NTH-030-0, 4.7mH, +5%
1203, 204 212926101 NTH-061-0, BIAS TRAP
CONTROLS
VR101, 102, 201, 202 2514203011 20KB, EVNDCAAQSB24



REF. No

R27

R117,118

R101, 102

R103, 104

R105, 106

R107, 108, 203, 204,
R109, 110

R137, 138, 139, 140, 143, 144, 150, 151
152, 219, 220, 221, 222, 215, 216

R145, 146, 207, 208
RITE, 112

RIS, 114

R119, 120

R227, 228

R121, 122

R123, 124

R125, 126

R127, 128, 141, 142
R131, 132

R147

R148

R149

R205, 206

R209, 210

R211, 212 (C300)
R211, 212 (C500)

R213, 214 (217, 218:(C500)
R129, 130

R115, 116

R201, 202, 225, 226

R223, 224

R217, 218(C300)

C101, 102
C103, 104
C107, 108, 201, 202
Ci09, 110
CI111, 112, 116
C113, 114
cnz

c11s

C203, 204
€205, 206
C207, 208
C209, 210
c21, 212
C219, 220
C213, 214
C255, 266
C257, 258
C315, 216

CN108
CN110
CN112, 114
CNI11, 113

R21

JP101
D999

Part No.

RESISTORS
111410125
111810225
111810125
111822325
111833125
111856225
111847025
111810325

111822325
111822425
111868125
111836225
111833225
111868425
111891225
111882125
111839225
111824225
111447925
111410225
111822225
111847225
111833325
111815125
111818125
111815225
111810525
111833125
111868225
111882325
111824225
CAPACITORS
188633145
141447965
150662245
150668245
141310065
150612245
141333065
141347167
141601065
141610065
141615865
141647965
150612345
150622245
150620345
150610345

150675245
150618345

MISCELLANEOUS

216845401

2168385011
2168382011
2168387011

PCB~3 SUB P.C. BOARD

RESISTORS
111818125

MISCELLANEOUS

215978901
241949345
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Description

1009, '/ W, £5%
1KQ, /W, £5%

100Q, '/sW, £5%
22KQ, /W, £5%
330Q, /W, £5%
5.6KQ, /W, £5%
47Q, /W, 5%

10KQ, /W, £5%

22KQ, /s, £5%
220KQ, /s, £5%
680Q, /s, £5%
3.6KQ, '/, £5%
3.3KQ, Y/, £5%
680KQ, /s, £5%
91K, Vs, £5%
820Q, /s, +5%
39K, Vs, £5%
2.4KQ, Yy, £5%
4.7Q, Y., £5%
1KQ, /s, £5%
2.2KQ, Yy, £5%
4.7KQ, '/, +5%
33K, Vs, £5%
1509, Yy, £5%
180Q, s, +5%
1.5KQ, '/y, £5%
IMQ, /s, £5%
3309, /s, £5%
6.8KQ, /s, £5%
82KQ, Yy, £5%
2.4KQ, s, +5%

330pF, £5%, 50V

4.7uF, £20%, 25V, ELEC
0.00624F, +5%, 50V
0.0068uf, +5%, S0V
104F, £20%, 16V, ELEC
0.00124F, £5%, 50V
33uF, £20%, 16V, ELEC
470uF, £20%, 16V, ELEC
14f, £20%, 50V, ELEC
10uF, £20%, S0V, ELEC
0.154F, £20%, 50V, ELEC
4.7uF, £20%, 50V, ELEC
0.012¢4F, £5%, 50v
0.00224F, +5%, 50V
0.02u4F, 5%, 50V
0.014F, +£5%, SOV
0.0075uF, +5%, 50V
0.018uF, £5%, 50V

B6B-XH-A JST
53178-1110, 11°P,
53178-0510, 5P
53178-1510, 15P

1808, 'y, £5%, TP

2.5MM, 4P, L=450 CONNECTOR
R34MC FO2, LED,



PACKING DRAWING

Tape Deck : C-300/500

NO| PARTS NAME PARTS NO, QT
1| PAD BOTTOM 3-127-916-01 1
2 | PIN CORD 2-212-140-01 2
3| SHEET POLY 3-324-029-01 1
4 | STICKER SET 3-815-817-01 1
S | INNER LID 3-324-019-01 1
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CDP SECTION

_4] HK-CD 300/500
INTERNAL VIEW

H TOP VIEW

—

( DISASSEMBLY PROCEDURES
(4] TOP Cover Removal

Fig. 1
1. Remove screws O to B in Fig. 1
2. Remove the top cover
(2] Rear Panel Removal
T8
@© of ° l —®
o  woo—
(0] L O
® Fig. 2
1. Remove screws @ to @ in Fig. 2, and then remove the rear
panel
3] PCB-({) ( Main PCB) Removal
Fig. 3

—65—

® PCB-1 Main p.c.board
@ PCB-2 Control p.c.board
® CD Mechanism

1. Remove the rear panel Refer to step [2))

2. Remove connectors D to @ in Fig + 3, and then unsolder the
ground wire (@  which is connected the side frame ( 1 )

3. Remove screws ® to @ in Fig. 3, and then remove main pcb @

by pulling it to backward

[4] Front Panel Assembly Removal

C® 0@

Fig. 4

® 6)
1. Remove screws (D to @ in Fig « 4.
2. Remove the front panel assembly by pulling it toward you gently

B PcB-(5) ( Control PCB ) Removal.

@
7‘

@ ®
Fig- 5

1. Remove the front panel assembly (Refer to step @)
2. Pult hooks @ to @ in Fig * 5. and then remove the control pcb &




: ALIGNMENT PROCEDURES -

CDP:CD 300/500

1. METER AND JIG FOR ADJUSTMENT

1-1. Oscilloscope

| woman)

[lioesoan)

I

1-2 Test disc (Sony type 4:YEDS-18)

‘(o [
0. 0 ©
O = 00 0
e e e e e o
[
1
1 T 100K 5 ! 5
[=
A F. OSC ?——/ o———~o’|°—'——~w = 77510
swi w2 'o ANe s 2 —] eno.
| (113 A F 100K 1 —4 = Feo
GND g—— [ — =
10K
' ! A P cxaoa
) L I
10€ 0.0018 1
i sw2p v |
t (113) )
CH2 ?-——-—-——o)
{o - ‘
ono —4 swa 7 22k 10K |
m 131 ,
CcHI 68K 0.047 1
| ; I Mylar) :
! 22K 10K !
! | ‘NI o !
: issk L o039 i
{Myiar)
1 I |
R |
1-7. Focus & tracking gain adjustment
e — —
WASOH vRTOI JACK 7Ot
= V.C.0 CHECK POINT (WA302)
@ V.C.O ADJ POINT (VR 201}
1C 401

1-5. Digital frequency counter

1€ 201

V.C.0 SHORT POINT{WA3ON

T/E ADJ POINT (VR 103} 1Y A0

ADJ JIG CONNECT POINT (WAIO4) !

-

F/E GAIN _ADJ POINT (VA4O1)

@ F/E_OFF SET ADJ POINT (VRIO2)
-,——

1-3. litter meter

1-6. 10:1 Oscilloscope probe
1:1 Oscilloscope probe

T/E BAL ADJ POINT (VR ION

RF(EYE PAT TERN) CHECK POINT (WAIO1) d:

J rcwor

CDP: Adjustment point




2. INITIAL SETTING OF ADJUSTMENT POTENTIOMETERS

Before adjusting, preset adjustment potentiometers like below.

-+

VR101
T. BAL

3. PLL (VCO) ADJUSTMENT

(1) Connect digital frequency counter to WA302(PLCK) and WA302
(GND).

{2) Shortcircuit WA301 (ASY) and WA301 (GND;.

(3) Adjust VR201so that the frequency counter reading becomes 3.
SMHz( £ 10KHz).

VR102

F.  OFF

4. E-F BALANCE ADJUSTMENT

(1) Connect the -oscilloscope to WA104 (pin®-TEOland WA104
(Pin@®~-GND).

(2} Place test disc on turntable.

(3) Shortcircuit WA104 {pin @~TEl) and WA104(pin ®-GND)

(4) Adjust VR101 so that the amplitude above and below the zero
DC line becomes equal (ampliulde A=B).

(5) Open circuit WAT04 (pin @-TElland WA104 (pin @-GND)

5. FOCUS OFFSET ADJUSTMENT (without jitter meter)

(1) Place test disc on the turntable.

(2) Put unit into play mode.

{3} Connect oscilloscope to WA101 (RF} and wa101{GND).

(4) Adjust VR102 so that eye pattern become clear and waveform
{V,-,lis maximum.

NOTE:When confirming eye pattern, you have to use 10:1 probe.

6. FOCUS OFFSET ADJUSTMENT (with jitter meter)

(1) Connect the jitter meter to WA101 (RF) and WA101 (GND), set
the input selection switch of jitter meter to position of " X 1".

(2) Place test disc on the turntable.

{3) Put unit info play mode.

(4) Adjust VR102 so that the jitter meter reading is minimum.

NOTE:Jitter meter must have input “x"made selection switch.

7. FOCUS GAIN ADFUSTMENT (with jig)

(1) Connect CN804 from gain adjustment jig to WA104 on the main
P. C. board pin to pin.

{2) Connect audio frequncy oscillator to A. F. OSC terminal and
GND on the gain adjustment jig.
Set the audio frequency oscillator outpqu to 550 Hz, 4 Virus

(3) Connect oscilloscope to CH1, CH2, and GND on the main P. C.
board.

(4) Insert test disc and put unit into play mode on track.

(5) Set swich SW2 on the gain adjustment jig to the position of “F".

(6) Set switch SW1 on.

{7) Adjust VR104 so that the waveform on the oscilloscope becomes
like below.

[ ] L J
VR104 VR103 VR201
vCoO

Digntal frequency couniter

S —

DOooBoo aoa

D
]
(O]
—o0 TPSO3(PLCK)

TP8O3(GND)

TR P A o
: u ov
0050k 2> I——ZO:iPROEE U U U l 8
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{Optimum focus gain} (In the case of low focus gain)

8. FOCUS GAIN ADJUSTMENT (without jig)

(1) Connect the Oscilloscope to WA104 (pin @-FEQ) and WA104
(pin ®-GND)

(2) tnsert test disc and put unit into play mode on track.

(3) Adjust VR104 so that the waveform on the oscilloscope becomes
like below.

1
R R L ToTe Nyl JRpEy U GpH N

[ " T ‘l' Coa T T
U N S | i1

Good adjustment
{Optimum focus gain)

Bad adjustment

{in the case of high focus gain)

{4) This method will be convenient in the field. In spite of simple
method, this method will not make serious problems.

9. TRACKING GAIN ADJUSTMENT (with jig)

(1) Connect CN804 from gain adjustment jig to WA104 on the main
P. C. board pin to pin.

(2) Connect audio frequency oscillator to A. F. OSC terminal and
GND on the gain adjustment jig.
Set the audio frequency oscillator output to 550Hz, 4 Vrus.

(3} Connect oscilloscope to CH1, CH2 and GND on the main P. C
board.

(4) Insert test disc and put unit into play mode on track.

(5} Set switch SW2 on the gain adjustment jig to the position of “T".

(6) Set switch SW1 on.

(7) Adjust YR103 so that the waveform on the oscilloscope becomes
like below.

(D Good adjustment  (Optimum tracking gain)
(@ Bad adjstment  (In the case of low tracking gain)
(@) Bad adjustment  {In the case of high tracking gain)

N

Q)

Bad adjustment

100mV/div:Volt/div.
2mS/div: Time/div.

80mV(The DC level of FEO waveform)

(In the case of high focus gain}

NOTE:According to VR104 setting position, DC level of waveform

varies.
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CIRCUIT DESCRIPTION

-CDP-

1. APC CIRCUIT

A semiconductor laser is used as the light source for the optical pick-
up. As the output from the semiconductor laser changes radically
with changes in temperature, a circuit must be provided to stabilize
this output. For this purpose, a monitor diode which detects the opti-
cal output of the laser diode is used in the semiconductor laser.

As the loser diode emits light from its bonded surface, light is emit-
ted both in front and behind. The light emitied behind is monitored
with the monitor diode installed on its rear surface, and the optical
output is thus controlled. The light emitted in front becomes the light
source for the pickup.

Fig. 1 shows the APC circult.

When the temperature rises and the optical output decreases, the
monitor diode current {IS) decreases, the electric potential of IC101
pin 5 rises, the base current of the driving transistor increases, and
the laser diode current increases. This causes the reduced optical
output to return to its former level.
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—ww—¢ L L &} PD
Optical Pick-up 33 AMP
—— — — —— — ———— +
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2. FOCUS SERVO

2-1. Optical pickup,

This set employs a three-beam optical pickup comprised of six divi-
sion photodiodes, A through F as shown in Fig. 2. The four photodi-
odes (A through D) at the center provide focus error detection by
using their property to allow the beam to focus into a round image
only at a certain point.

The sums of outputs from diagonal two elements of four division pho-
todiodes (A+C and B+Dlare compared by the differential amplifier
in IC101 to detect the shape of the beam image.

The remaining two diodes (E and F) provide tracking error detection
by means of sub-beam spots.

2-2. Focus error detecting operation

The reflected laser beam from a disc is polarized 90° with the
beam-splitter and sent to the cylindrical lens. The beam passed
through this cylindrical lens is then sent to the four division photodi-
odes and focuses into an image whose shape varies with the dis-
tance between the disc and the objective lens. Such change in the
beam shape causes the current flowing from the photodiodes to
vary.

Fig. |
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Three spotted (six-division)
photo diodes

Fig. 2
Shown in Fig. 3 is the Principle of the focus error de -
tection.
The currents from the photodiodes (A+C and B+ D) are applied to
pins 7 and 8 of IC101 and converted to voltage by RF |-V amplifi-
ers (1) and (2) included in ICTO1.




2-3. Focus servo servo control operation

The focus error signal, after begin converted to voltage by the RF 1—
V amplifier, is transmitted to the operation amplifier in the IC and
output from pin 19.

When the disc to objective lens distance is in just focus, the beam
forms a true round. In this state, the beams applied to four elements
of four division photodiodes become equal and thus the output pro-
vided then is O (zero). When the disc to objective lens distance is
too close {near focus), the beam is reflected divergently to form an
oval in crosswise direction. In this state, the outputs provided from

IC101

Fig. 3

1C201

photodiodes A and C are higher than those from B and D, resulting
in negative (-} output voltage. On the other hand, when the distance
is too far (far focus), the beam is reflectd convergently to form an
oval in longitudinal direction. Then the outputs from photodiodes B
and D are higher, resulting in positve (+) output.

The output voltagelfocus error signallfrom pin 19 of IC101 passes
through I1C201, in from pin 48 and out from pin 5, and IC202, in
from pin 4 out from pin 6 as shown in Fig. 4. It is amplified in each
IC and fed to the focus coil which then drives the objective lens of

the pickup.

1C202

RF -V AMP(1)

RF 1-V AMP(2)

[>_j“"“ )——@-G?b__@——é

FOCUS
Col

2.4 Tracking error detection system

Fig. 5 shows the principle of the tracking error detection system
which employs the three beam system.

The laser beam is divided into the main beam and two sub-beams
by diffraction grating and they are arranged on one line. The center
line connecting these three beams has a slight offset angle against
the main beam. The main beam is received by photodiodes A, B, C
and D ond two sub-beams by E and F respectively.

Fig. 5-A shows the on-track state. As both auxiliary beams 1 and 2
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are slightly on the track in this state, the outputs of photodiodes E
and F are equal and the tracking signal is Olzero). When the track is
shifted to the left (Fig. 5-B), the cuxiliary beam 1 is off the pit. This
allows more light to be received by the photodiode E, resulting in
positive (- ltracking signal output. On the other hand, when the
track is shifted to the right (Fig. 5-C), the amount of light received
by the photodiode F increases, resulting in negativel-) tracking sig-
nal output. And these extreme signals are detected as tracking error

signals.




['é Y iy F-E- PHOTO T ';_ PHOTO
il ¥} DETECTOR e - DETECTOR
-+ NEGATIVE
> 0 VOLTS CORRECTION
(A} TRACKING CORRECT (B) TRACKING ERROR
TRACKING ERROR
oo oo ©
e F’}_ PHOTO
Y J DETECTOR
POSITIV @
CORRECTION
(C) TRACKING ERROR
Fig.
2-5. Tracking servo control operation output through pin 20. While it passes through IC201, in from pin 45
When a tracking error signal is detected by photodiodes E and F, it and out from pin 11, and 1C202, in from pin 3 and out from 7, it is
is fed to pins 11 and 10 of IC101 respectively as shown in Fig. 6. In amplified in each IC and sent to the tracking coil to adjust pickup so
IC101, the signal is converted into voltage by the E I-V amplifier that the amount of track shift is reduced as closely to none as possi-
and F I-V amplifier, transmitted to the tracking error ampiifier and ble.

Ic201 1C202

TRACKING

} Col
1 l 3
SO>I >4e>@

A BROR

J

El-V AMP AMP.
Fig. 6
3. Regenerative Circuit
3=1 RF circuit
The currents from photodiodes (o, b, ¢ and dlare fed to IC101 and output from pin 2 as a signal. As it is sent to pin 5 of IC30],
through pins 7 and 8 and converted to voltage by RF I-V amplifiers it can be checked at the test point (WA101)} provided on its way
(1} and {2) respectively there, added by the RF summing amplifier by means of the eye pattern check.
' IC101
_Jickwe __ ZSRSN
1 |rF-v amP) ,_7&-\‘ WY

A | N
o T } WA101 I

> (111

B |
D>—:——<8 } . Eye PatterniWA101)
Photo diode SUMMING
______ J RF 1-V AMP(2) AMP

Fig. 7
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3-2. EFM demodulation, error correction, serial/paral-
lel conversion

EFM demodulation, error correction and serial/parallel conversion
are performed by the internal circuitry of IC301. The eye—pattern
signals from pin 27 of IC101 are sent to pin 5 of IC301, then de-

modulated from 14 bits to 8 bits by EFM readjustment. At the same
time any error, if found, is corrected (CIRC) and the signals are sent
to the DJA converter interface. After that, they are output as 18-bit
digital signals from pins 76, 78 and 80 of IC301 and fed to the D/A
converter of IC601.

IC301
8
EFM CIRC DAC D
(©————————{pemoD| DECODER I " caor
80
Fig. 8

4. 1-bit D/A Converter

Conventionally, high—precision DJA conversion was mainly carried
out using resistor ladder systems. There was, however, one main
drawback with these systems, which was that zero cross distortion
was likely to be generated. To achieve production of a high-preci-
sion DJA converter with a minimum amount of zero cross distortion, it
would be necessary to carry out complicated and bothersome pro-
cesses such as laser trimming processing. In addition, use of such
D/A converter would require a sampling-and-hold circuitsfor de-
glitcher circuit) and an intricate analog filter with special characteris-
tics When mounting it.

To solve these difficulties, we used a 1-bit DJA converter with 3rd
order noise

shaping technologyllC601: MIN 6471M}

4-1. Features and Configuration of MN647 1M
Features 1. No zero cross distortion

2. No non linear distortion

3. Built-in 4 times oversampling digital filtler

4. 2 channels (left and right) built in

5. 4DAC configuration possible

6. Single 5V power supply operation

The black diagram is shown in Fig. 9. The MN6471M is configured
of a digital filter, a 3rd order noise shaping circuit, and a PWM.

PWM > L(+)
Converter 1. ()
16 bit N 18 bit | 3rd Ordenr 11 valve
Digital , . ,
—7 Filter 7] Noise 7
fs 4 fs Shaping 32fs
PWM - R(—)
Converter . g(+)
Fig. 9

4-2, Configuration of MN647 1M

Fig. 10 shows the configuration of the MN6471M. The sompling fre-
quency of the input data is expressed in fs, so the 3rd order noise
shaping circuit operates at 32fs. This means that a 32-times
oversampling filter is required. In this LSI, however, oversampling is
carried out first at 4fs in the first digital filter, and following that, a O
order hold takes place in the 3rd order noise shaping circuit. This
enables conversion of the 4fs signal to a 32fs signal.
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The digital filter, using 384fs as clock signals, and the noise shaping
section, uses 64fs, carry out-time division processing on the data for
the left and right channels. The PWM section, using 768fs as a clock
signal, carries out signal processing for the left and right channels in-

dependently.

In the noise shaping section, the 19-bit 32fs signal is converted to
11 values and pulse width modulation (PWM) in carried out on these
signals in the PWM section. DfA conversion is carried out in this way.
Following are the descriptions of the various blocks.




Crystal (768 fs)

[

CLOCK (384fs) cLOCK (B4fs) 38418 [ o) o
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fs L 1 18 bit} fSingle-in ' 11 value !
— [;{gttal E i type noise - @————=| = SN [T L)
16 bit E ilter 1 4 fs ! shaper T i 32fs ! PWM L (-)
b e 4 [ H i
Digital filter section ; Double- P i i R ch —'» R (+)
! integration type > at : i PWM—E-» R (-)
! noise shaper ! | !
Y - b e == 4
3rd order noise shaping section PWM section

5. Digital fiiter

Fig. 11 shows the signal data of an audio signal up to 20 kHz that
has been digitalized, along with the frequency distribution of the sig-
nal dato. The graphs show the conditions for a sampling frequency
of 44. 1 kHz, plus its doubled frequency, 88.2 kHz, and its quadru-

pled frequency, 176.4 kHz.

As the figure shows, for the same signal up to 20 kHz, the noise
portion of the digitalized signal component tends to shift toward the

higher range of the signal if the sampling frequency is increased.

Fig. 10

When the noise caused by sampling shifts to the higher frequency

range, as shown in (b} or (C), the low pass filter characteristic-to
eliminate noise during re-conversion to an audio signal need not be
steep but can be rather gradual as shown. It is comparatively simple
to provide a high audio quality low pass filter of such characteristic

with little phase fluctuation or distortion.

1 kHz

The question now becomes how to make a signal sampled at 44.

resemble one sampled at a much higher frequency. Fig. 12

shows the signal sequence sampled at the same 44.1 kHz as in Fig.

However, at any sampling frequency, the volume of necessary audio
signal information remains constant up to 20 kHz. This allows certain
important results to be derived; that is, if the information represented
in section (o) is obtained, then it should be possible to create g si-
gnal in the form shown inlb) or (c).

11 and its frequency distuibrtion.

{a) 44.1kHz sampling

Frequency distribution

Audio input signal /\

’ N~—"

! 20kHz

(b) 88.2kHz sampling

(c) 176.4kHz sampling

Digitalized signal

sequence

IIHIIII.

Il[[ﬁ

Frequency distribtuion
of signal

RINNA

] [1]

20k 44.1k 88.2k 132.3k 20k 88.2k 176.4k 20k 176.4k
Low-pass filter \
characteristic
20k
Output signal /\/
Fig. 11



If the frequency is to be doubled as the first step in increasing the
sampling frequency of the signal, zero-level data is added between
the data marked with X in Fig. 12(b). In the original signal sequence
sompled at 44.1 kHz, there are data only at the points of the sam-
pling fiming, while the intervals between those points have all been
made zero-level. Introducing zero data in these intervals does not
change the original data in any way, nor is the frequency distribu-
tion altered. Only the sampling frequency is double.

Passing this data in its modified form through a digital filter with the
characteristic shown in Fig. 12(c) causes the portion corresponding

(o} Signal sampled at 44.1kHz

ngI[ ITTTT

to N1 to be eliminated, resulting in a signal sequence with the fre-
quency distribution shown in (d). This signal sequence possesses ex-
actly the same shape as that obtained for the signal in Fig. 11(b),
sampled at 88. 2 kHz. In other words, this method enables the sam-
pling frequency to be doubled.

The digital filter used in this unit is a Finite Inpulse Response type. Its
circuit diagram is shown in Fig. 13.

The sampling frequency of this unit has been quadrupled, and the
phase characteristic has been improved by using a softer analog

low-pass filter.

S N; N;

nh\[

~ .
Sampling frequency

{b) Zero-level signals at the X marks increase the sampling
frequency only, without changing the energy distribution of the frequency.

I

(c) Digital filter characteristic

TR

Repetition cycle
of signal

1]

{d) Signal sequence that has passed through a digital filter

s

(e}

Digital input signal ©

SR:Shift Resisor
a | Coefficient

Nz

ol

1

SRH{sRH{SRI{SRH{SR}+{SR]

Fig. 12

Q- @

D)

A .
dded digital output

Fig. 13
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6. Nolse shaper

a) Single-integration noise shaper
The block diagram is shown in Fig. 14.

According to the figure, the relation between input X and output Y is
as follows:
Y=X+(1—Z")Vg----- (1)

The quantization error Vq is a random value, and (1—Z~")express-

Vq
Input + Output Input
X— -LQ - X
LQ:Local quantizer
Z"":Delay
Va:Quantization error Fig. 14
S:Integrator
In Fig.15, the path to the output seen from W has a configulation
identical to that of the single-integration noise shaper, so that rela-
tion between W and Y is:
Y=W+(1—Z")Vg---(2)
The relation between X and Y is:
1 -1
W.I_—Z_l(X—Z Y) (3)
And the result obtained from above equations (2) and (3) is: &
Y=X+{1-Z1)&q----- 4) ;g—
Comparison with equation (1) shows that the term (1-Z~Y) is a square £
O

of itself. In other words, with the double-integration nosie shaper,

the spectrum of the quantization error Vq is attenuated at a slope of
12dB/oct.

6-2. 3rd order nolise shaper
The black diagram of the 3rd order noise shaper is shown in Fig.
17.

This configuration shows that the first stage uses a single-integration
noise shaper and the following stage uses a double-integration
noise shaper. The quantization error of the first stage is input at the
second stage.

In this configuration, siugle-integration and double-integration noise
shapers are connected at several stages, and the quantization error
of the provious state is quantified again at the following stage, so that
the quantization error included in the output of the previous stage is ne-
gated. In this way, compensation is carried out.
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es the differential characteristic. Thus, according to equation {1), the
spectrum of the quantization error Vq for the single-integration noise
shaper has a characteristic of édBfoct, and the lower the frequency
is, the greater the attenuation becomes, (This is because the noise
distribution can be changed by the noise shaper).

b} Double-integration noise shaper
The block diagram is shown in Fig. 15.

Vq
Output
W [
| § @ § Q-
Fig. 15
Fig. 16 shows the output spectrum of the noise shaper.
al Single-integration noise shaper
0 . . )
bl Double-integration noise shaper

-201 c) MN6471M noise shaper

-40 4 (O)

~60 1

~80 -

(b)
-100 4
-120 fc)
-140 . v v v r T —
8 fs 16 fs
Frequency
Fig. 16

In this noise shaping circuit, the input is expressed as X, the output
as Y, and the re-quantized error as Vg, and their relafion for each
order is shown in the following equations.

{1st order) Y=X+{1-Z"")Vq
(2nd order)  Y=X+(1-Z"1)%Vq
{3rd order)  Y=X+{1-Z"1)%q

In noise shaping, as the order of the transfer coefficient called(1-Z-
YYoecomes larger, the noise in the 1/2 fs audio band moves higher in
the frequency range. The result is that, within a narrow audio band,

an 18-bit performance can be obtained even from a 1-bit DAC



vqi

- +
g
dt
Yi=XH(1=Z7') Vg, ereercecroecnnannnn., (5)
Yo=Vq' H{1-Z P2 Vg srevereemennnennnns (6)
Y=Y (1=Z7) Yy ceeeeerermannnnannn..
Y2 ' 2 (7)
The result obtained from above equations
(5)-(7) is:
Y=XF0-Z7 Ve i, (8)

Fig. 17

7. PWM Output Section

In the output from the MN6471M noise shaper, the 11 value data
of the 32fs is output. In the PWM section, pulse width modulation
(PWMIis carried out on that signal, enabling D/A conversion.

Fig. 18 shows the PWM section of the MN6471M.

The 11 valve digital data output from the noise shaper is converted
(1-bit data stream) to pulse signal With11 pulse widths precisely con-
trolled by the crystal OSC and output os an andlog signal. In the
PWM output section, signals from both left and right channels are
output as differential output so that the synchronous-phase noise is
eliminated and the 2nd order high-frequency distortion is reduced.

fj“T -
Lch
™1 pwm ;

L=}
from 32 fs I

noise shaper —»—
11 value T

R ch
PWM

AA
Wy

> R(+)

+Hi—

—l-" R(—)

Fig. 18
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8. Audio Circuit Then the (+) side component of the PWM is inputted directly,

Fig. 19 shows a block diagram of the audio circuit. and its (-} side componenty through the inverted darligton buffer
circuit consisting of Q704 and Q706 to the discrete circuit amplifier
The outputs from Pin 14(OUT L{+)) and Pin 11 OUT (-} pass through cocsisting of Q708, Q710, Q712 and Q714, where they are synt-
the 2—step LPF which consists of C702, R704 and R702 for one and hesized into an approximately 2V signal voltage which is then output
C704 and R 706 for the other, and the high frequency component to the LPF circuit of the next stage.
of the PWM output from DAC is removed.
R704 R708

Q708, 710, 712, 714

‘ l I Q702 |——
1

C702 C704 —j DE-EMP

L OouT(+) T Q704, 706
ouT(—) |14 Vit

IC601 R702  R706 EI— :

IDAC) R701  R707

18
OUT(+) AM—e—AW\—g
R out(—)L21 l l Q701 | Q707, 709, 711, 713
C701== R703 = $—| DE-EMP

C703T R705T w& 705
AAA AN\ 1 +

Q403
EMP
IC401 57
(CPU)
Fig. 19
§ SR734
C L 3
736 2r712 Sero VBF Q712
) Q708
Pin R704 R708 R714 C7]2+ R712
"' ‘.. 4's u AAA
ouT (5> R710 & W 2] W Q714
Q2 3 ‘ R7323 & k742
IC701 C702 2= C704 Sk | Y06 73] 3
Q704 Q710 AV — TO LPF
@epn K702 | K79 | | C706F % SR724 < H
outEH ™ Wy L
) +c7|4 R770 2R738
Pwm wave form c710 SR716 T MA
R7182
;__Y___) . }
Y
Buffer Circuit Differential Amp
Q403 o
Fig. 20

The emphasis data from the disc is output through the terminal (Pin
57) of IC401.When a disc to which emphasis is applied is played
back, this terminal is set high and Q403 turns ON. Following this.
Q702 are dlso turned ON. Then connected C706 and R710 pro-
vides the DE-Emphasis characteristics. Fig. 20 shows the buffer circuit
and the differential amplifier. (Right channel only)
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9. Low-Pass filter

Fig. 21 shows a final-stage circuit which includes a low-pass filter

and other elements.

The portion of Fig. 21 enclosed by the broken line is 3rd -other

active LPF. This LPF causes noise in the high range to be cut. Q718
and Q720 (Left channell and Q717 and Q719 (Right channel} are

buffer circuit of inverted darlington configuration. Q716 and Q715 are
FET controlled constant current circuits. Q725, Q726, Q722, Q721,
Q723 and Q724 are power muting circuit.
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IC FUNCTIONAL BLOCK DIAGRAM

IC 401: MICRO COMPUTER LE1043(HMCS 408 AC)
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LE 1043 NPUT/
FUNCTION DESCRIPTION

TERMINAL | NO | OQUTPUT
OP/SW 1 [INPUT  [SWITCH INPUT INDICATING THAT TRAY IS OPEN“CON ACTIVE”
CL/SW 2 [INPUT  [SWITCH INPUT INDICATING THAT TRAY IS CLOSE"CON ACTIVE”
GFS 3 [INPUT  |[IMPORT TERMINAL FOR REVOLUTION SYNCHRONOUS SIGNAL.
SENSE 4 [INPUT | DETECTING SIGNAL FORSERVO MODE.
PL/LED $ (OUTPUT{CONTROL QUTPUT FOR ON/OFF OF PLAY LED
NC 6-19 UNUSED.
FOK 20 {INPUT |INPUT TERMINNAL FOR FOCUS SYNCHRONOUS SIGNAL.
PIC 21 [INPUT | PIN FOR DETECTING A SIGNL FOR THE ON/OFF LIMIT SWITCH OF THE PICK-UP.
SCOR 22 1INPUT | SYNCHRONOUS SIGNAL INPUT OF SUB-CODE.
NC 23 UNUSED.
X-TALCON| 24 |OUTPUT|CONTROL OUTPUT FOR ON/OFF OF X-TAL(33. 86MHz)
N.C 25-31 UNUSED.
vCC 32 POWER SUPPLY DC+5V.
SQCK 33 | N/OUTPUT | CLOCK FOR READING SUB-CODE
SuBQ 34 |INPUT  [IMPORT TERMINAL FOR SUB-CODE DATA.
N.C B5-401 UNSED.
OP/CL SW| 41 |INPUT |OPEN/CLOSE KEY INPUT TERMINAL.
N.C M2-48 UNUSED.
RESET 49 |INPUT | C.P.URESET INPUT.
TEST 50 IINPUT | UNUSED, CONNECT TO VCC.
0sClI 51 |INPUT
osc2 52 |ouTPUT SYSYEM CLOCK OSCILLATOR.FCLK =3.0MHz
GND 53 |INPUT | GROUNDING TERMINAL.
SIRL/RX/TX | 54 | N/OUTPUT
BUSY 55 |WOuTPUr CONTROL SIGNAL IN/OUTPUT OF SYSTEM.
LD/ON 56 |OUTPUT|CONTROL OUTPUT FOR ON/OFF LASERDIODE.“LOW ACTIVE”
EMP 57 |QUTPUT|EMPHASSIS DETECT.
CLK 58 |QUTPUT|OQUTPUT TERMINAL OF SIGNAL TRANSFER CLOCK FOR SERVO CONTROL SIGNAL.
XLT 59 |OUTPUT|OQUTPUT TERMINAL OF LATCH FOR SERVO SYNCHRONOUS SIGNAL.
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IC 201:CXA 1082 BQ OPTICAL
PICK-UP SERVO CONTROL
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121 DATA REGISTER

SEQUENCER

OUTPUT DECODER

INPUT SHIFT REGISTER
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IC 301:CXD 1167Q DIGITAL SIGNAL

PROCESSOR AND DYNAMIC RAM
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Note) These pins are for the QFP. For VOFP they are different. See Pin Description.
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IC 601:MN 6471 M DIGITAL FILTER &
D/A CONVERTER
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DD-0>
PD  MCLK
MDATA  MLD
IC 202:STA 341 M IC 402:MC 4558 C
TR ARRAY 2-CH OP-AMP
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)| ouTtf1 E Vee
INt (-)|2 7| out2
2 8 3 7 4 6 g
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vee [4 5] 2 (+)
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CDP : CD-300/500

i X o1 X b2 X b8 X ba X b5 X b6 X D7
twck-"t _J'- twck tsu-l _-r- th

CLK

| ek |

XLT _ﬂ,]u—
B

Vcec 5.0V
Item Symbol Unit
Clock frequency fo MHz
Clock pulse width fuek 500 ns
Hode time [ 500 ns
Steup time th 500 ns
Delay time tp 500 ns
Latch pulse width twr 1000 ns
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- EXPLODED VIEW

CDP : CD-300/500




NOTE: A=(USA), B=(|B,8B)
NO PARTS  NAME PARTS NO MATERIAL QTY]| REMARK
1 | DOOR .COVER 3-821-102-01 AB063-TS 1 AB
2 | PANEL . FRONT 3-819-802-01 ABO63-TS 1 AB
3 [ FOOT (L) 3-819-806-02 ABOB3—T5 1 AB
4 | FOOT (R) 3-819-807-01 AB063—T5 1 AB
5 | HOLDER . DOOR 3-B819-805-04 ABS—720 1 AB
6 | PANEL . BASE 3-819-803~05 ABS~720 1 AB
7 | KNOB . TACT 3-819~804-01 ABS—720 1 AB
8 | LENS .KNOB 3-324-012-02 SBR_(K—RESIN) 1 AB
9 | PCB . UNIT ASS'Y A-170-856-02 MAIN 1 AB
10} MECHANISM . CDP 2-219-116~01 SONY. MECHANISM 1 AB
11] CHASSIS . MAN 3-819-808-05 SECC _T1.0 1 AB
12| FOOT .REAR 3-324-011-01 ABS—720 1 AB
13| PANEL .REAR 3-819-810-21 SECC_70.8 1 AB
14| WINDOW . MECHA. 3-819-812-02 PMMA—60N 1 AB
15| TOP . COVER 3-819-809-01 SECC T0.8 (SPRAY) 1 AB
16] CUSHION . DOOR 3-819-815-03 FELT + TAPE (10.5) 1 AB
17| COVER . SCREW 3-819-816-01 EVA GRAY T15.5 2 AB
18| DOOR . COVER{CD500)[ 3-821-002-01 ABOB3—T5 1 AB
A | SCREW 7-464-408-01 CBZ 30P0BOFZK 9 A8
B | SCREW 7-764—408-01 VBZ 30P0BOFZK 11 AB
C | SCREW 7-999-166-01 PBT_30P100FZK 1 LE]
D | SCREW 7-764-410-01 VBZ 30P100FZK 1 AB
£ | SCREW 7-344-408-01 ATZ 30PQOBOFZK 4 AB




: EI.ECTRICAL PARTS LIST

-DP : CD-300/500
REF. No Part No. Description
PCB-1 MAIN P.C. BOARD

RESISTORS
R505, 506 111510925 1Q LW, 5%
R733, 734, 735, 736, 739, 740, 741, 742 111822925 220 YW, £5%
R507, 765, 766, 767, 768 111847925 47Q /W, £5%
R602 111810025 10Q /W, +5%
R105 : 111822025 22Q /W, +5%
R757, 758 111847025 47Q YW, £5%
R601, 749, 750, 755, 756 111810125 100Q /W, £5%
R405, 727, 728 111822125 220Q /W, £5%
R307, 725, 726 111833125 330Q '/uW, £5%
R303, 304, 305, 501, 502, 737, 738 111847125 470Q /W, £5%
R743, 744, 753, 754 111856125 X 560Q /W, +5%
R110, 111, 411, 503, 504, 604, 605, 711, 712, 717 111810225 KQ /W, +5%
718, 731, 732,745, 746, 747, 748, 420, 421
R772, 773 111812225 1.2KQ '/4W, £5%
R214, 404, 713, 714 111822225 2.2KQ /W, £5%
RIO1, 774, 775 111839225 3.9KQ /W, £5%
R106, 107, 415, 603 111847225 4.7KQ /W, £5%
R769, 770 111868225 6.8KQ /W, +5%
R206 111882225 8.2KQ /W, +£5%
R103, 109, 210, 211, 212, 302, 701, 702, 703 111810325 10KQ /W, 5%
704, 705, 706, 707, 708, 729, 730
R709, 710 111812325 12KQ /W, £5%
R403, 761, 762, 763, 764 111815325 15KQ Y/uW, +5%
R102 111818325 18KQ /W, £5%
R104, 204, 216 111822325 22KQ YW, +5%
R411, 406, 416 111847325 47KQ /W, +5%
R402, 721, 722 111868325 68KQ /W, 5%
R751, 752 111875325 75KQ /W, +5%
R201, 715, 716 111882325 : 82KQ /W, £5%
R108, 202, 207, 209, 301, 407, 408, 719, 720 111810425 100KQ /W, +5%
759, 760
R203, 205, 213, 409, 410 111812425 120KQ /W, 5%
R414 111815425 150KQ /W, +5%
R723, 724 111818425 180KQ /W, +5%
R208 111851425 510KQ /4W, +5%
R219, 401, 412, 413 111810525 IMQ /W, +5%
CONTROLS
VR701 250139301 20KB X 2 RK16K1250101-20KB
VRI01, 103, 104 251222301 SMMIRHO615C), 22K
VR102 251247301 OMMIRHO615C), 47K
VR201 251222201 S6MMIRHO615C), 2.2K
CAPACITORS
C715,716 19Y610011 10pF, +5%, 50¥, MICA
€703, 704 19Y633041 33pF. +5%, 50V, MICA
C701, 702 19Y682041 82pF, +5%, 50V, MICA
C711,712 ' 194310065 104F, £20%, 16V, AH ELEC
C713,714 194233065 33uf, £20%, 10V, AH ELEC
C601, 602, 603, 604, 605, 606 194247065 474F, £20%, 10V, AH ELEC
C717,718, 723, 724, 727, 728 194210167 1004F, +20%, 10V, AH ELEC
€706, 707, 708, 709 194222167 2204F, +20%, 10V, AH ELEC
€607, 608 180605015 5pF, CH, 50V, +5%, CERAMIC
C401, 402 180610015 10pF, CH, 50V, +5%, CERAMIC
clo2 180612045 12pF, CH, 50V, +5%, CERAMIC
Cl06, 112, 210, 301, 303, 404, 609 175647345 47000pF, F, 50V, +5%, CERAMIC
c103 150610245 1000pF, 50V, +5%, MYLAR
€705, 706, 719, 720, 721, 722 150615245 1500pF, 50V, +5%, MYLAR
clo1 150622245 2200pF, 50V, +5%, MYLAR
Cl16, 117, 211 150647245 4700pF, 50V, 5%, MYLAR
€725, 726 150656245 5600pF, 50V, 5%, MYLAR

C108, 111, 207, 208, 215 150610345 10000pF, 50V, +5%, MYLAR



REF. No Part No. Description

C105, 109, 216 150633345 33000pF, 50V, + 5%, MYLAR
C202 : 150647345 47000pF, 50V, +5%, MYLAR
C201, 204, 501, 502, 150610445 100000pF £ 50V, 5%, MYLAR
110, 217 141647865 0.47uF, £20%, 50V, ELEC
C212, 213. 403 141601065 1uF, £20%, S0V, ELEC
€203, 403 141647965 4.7uF, +20%, 50V, ELEC
C206 141610065 104F, £20%, 50V, ELEC
C104, 107,113, 114, 115, 205, 209, 214, 219 141247065 47uF, £20%, 10V, ELEC
302, 304, 405
A\ C505, 506 141322165 220uF, £20%, 16V, ELEC
A C507, 508 141210267 1000 4F, +£20%, 10V, ELEC
A €503, 504 141347267 4700uF, +20%, 16V, ELEC
C406 144622965 2.24F, £20%, 50V, ELEC
INTEGERATED CIRCUITS
IC101 2440418741 CXA-1081SIDIP TYPE)
IC201 2440408741 CXA-1082BQ
IC301 2440423741 CXD-1167Q, DSP+SRAM
1C401 2600103011 ZTAT, HD4074008S
OR 2600153021 LE1043, HMCS408AC
1C601 2441437511 MN6471M
1C202 2442026791 STA341M
1C402 244123671 MC4558C
TRANSISTORS
Q501, 502, 701, 702, 715, 716 2404111351 2SK24GR F.E.T
A Q503 240111221 KTB1366
A Q504 240215321 KTD2058
Q505, 507, 703, 704, 707, 708, 713, 714, 240218035 25C1571G
719,720
Q506, 508, 705, 706, 709, 710, 711, 712 240015735 2SA929G
717,718
Q201, 403, 602 240211125 KTC3198Y
Q402 240211425 KTC3203Y
Q101, 202, 401 240010825 KTA1271Y
Q203 240215215 MPSA25(DARINGTON])
Q725 240610715 KSR2001
Q726 240610915 KSR1003
Q601 240610615 KRA103M
Q723,722,723,724 240215415 KTC2878A
DIODES
A D501, 502, 503, 504 2413581651 1N4003L
D101, 402, 403 241017995 155133
A D505, 506 242106245 ZENER IN73A 6.2V
MISCELLANEOUS
X401 213816601 6MHZ, X-TALlat IC401:HD4074008S}
OR 213816701 3MHZ, X-TALlat IC401:LE1043, HMCS408AC}
X601 213818101 33.8688MHZI(3RD}
WA101, 301, 302 216812101 2.5M[M, 2P, NKCO21
WA104, 403 216812401 2.5M/M, 5P, NICC-024-0
WA102 216842401 STRAIGHT TYPE, 8P, 2M/M
WA401, 402 216810101 2P, 2MM
WA201 216836001 00-8283-0412-0000 4P, 2M/M
WAI103 216844501 4P, 2M/M, RED
WA202 216844601 4P, 2M/M, YELLOW
WAS501 216846901 13P, 52303-1311, BLACK
CN401, 402 215997901 2P, 2M/M, 350M/M
L101 103410035 10UH, ALO3(7MM) +10%
HS501 371070203 40MM, AL
JAC701 215561701 GOLD WHITE. RED, P:14

PCB-2 CONTROL P.C. BOARD

RESISTORS

R406 111833125 330Q 4W, £5%
L.E. DIOED

D401 241949345 R34MC FO2, F=4MM
SWITCH

SW401 220899901 177-620-002-000, KHH-10910
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REF. No Part No. Description
PCB-4 SUB P.C. BOARD

INTEGRATED CIRCUITS )
IC1 2600151011 LE1041 MSM&5511RS CPU
IC2 2440323631 BAG238A MOTOR DRIVER
IC3 2440324631 BA10393
TRANSISTORS
Q15,16 240210925 KTC1627A-Y, PA
Q17 240215215 MPSA26, DARINGTDN
Q22,23 240211135 KTC3198GR
CONTROLS
VR1 2514203011 20KB EVNDCAAO3B24
RESISTORS
R33, 43 111415225 1.5KQ, /W, 5%
R84, 85 111810225 KR, 1/4W, £5%
R42 111847125 4709, '/sW, £5%
RIS, 16, 17, 24, 25, 43 111810325 10KQ, '/sW, +5%
R18 111822325 22KQ, VoW, £5%
RIS, 37, 48, 49, 50, 51, 52, 53, 54, 55 111847325 47KQ, /4, £5%
56, 57,75,77,78
R40 111822125 2209, '/4W, £5%
R26 111410025 10Q, '/W, 5%
R28, 29, 30 111418225 1.8KQ, /W, +5%
R31 111433225 3.3KQ, /W, £5%
R32 111439225 3.9KR, /W, £5%
R35, 36 111447025 47Q, /W, £5%
R39 111822425 220KQ, /4W, 5%
R68 111868325 GBKR, /W, £5%
R41 111847225 4.7KQ, /W, £5%
R44 111810525 IMQ, 4, 5%
R45, 46 111812325 12KQ, Y/4W, £ 5%
RS9, 60, 61, 72, 73 111810425 100K, '/aW, £5%
R63, 64, 67 111822225 22K, /W, +5%
RS, 66, 68 111833325 33KQ, /W, £5%
. CAPACITORS
C15,16,17 175647395 47000pF, +20%, 50V
C18,20 175610395 10000pF, +20%, S0V
c22 175610495 100000pF, +20%,50V
C55 175610395 10000pF, +20%, 50V
MISCELLANEOUS
CN109 2168456011 SBRK16S-1 16P
WA110 2168392011 52257-1110, 11P,
WA112, 114 2168389011 52257-0510, 5P,
WAL, 113 2168394011 52257-1510, 15P,
X1 2138185011 FCR4.0, MCT3, CERAMIC OSC
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CDP : CD-300/500
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