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Important Safety Precautions

Prior to shipment from the factory, JVC products are strictly inspected to conform with the recog-
nized product safety and electrical codes of the countries in which they are to be sold. However, in
order to maintain such compliance, it is equally important to implement the following precautions
when a set is being serviced. '

e Precautions during Servicing

1.

10.

. Use specified insulating materials for hazardous ﬁ ,

. Observe that wires do not contact heat produc-

. When a power cord has been replaced, check

. Also check areas surrounding repaired locations.

Locations requiring special caution are denoted by labels and inscriptions on the cabinet, chassis
and certain parts of the product. When performing service, be sure to read and comply with these
and other cautionary notices appearing in the operation and service manuals.

. Parts identified by the /A symbol! and shaded (BB} parts are critical for safety.

Replace only with specified part numbers,

Note: Parts in this category also include those specified to comply with X-ray emission standards
for products using cathode ray tubes and those specified for compliance with various regu-
lations regarding spurious radiation emission.

. Use specified internal wiring. Note especially:

1} Wires covered with PVC tubing
2} Doubile insulated wires
3) High voltage leads

live parts. Note especially: '
1} Insulation Tape
2) PVC tubing - \H“ = 3=

3} Spacers
4} Insulation sheets for transistors

When replacing AC primary side components Fig. 1
(transformers, power cords, noise blocking
capacitors, etc,) wrap ends of wires securely
about the terminals before soldering.

ing parts (heatsinks, oxide metal film resistors,
fusible resistors, etc.)

Power cord
Check that replaced wires do not contact sharp
edged or pointed parts.

that 10—15 kg of force in any direction will
not loosen it,

Fig. 2

Products using cathode ray tubes (CRTs)

In regard to such products, the cathode ray tubes themselves, the high voltage circuits, and related
circuits are specified for compliance with recognized codes pertaining to X-ray emission. Con-
sequently, when servicing these products, replace the cathode ray tubes and other parts with only
the parts specified. Under no circumstances attempt to modify these circuits. Unauthorized modifi-
cation can increase the high voltage value and cause X-ray emission from the cathode ray tube.



11. Crimp type wire connector

In such cases as when replacing the power transformer in sets where the connections between the
power cord and power transformer primary lead wires are performed using crimp type connectors,
if replacing the connectors is unavoidable, in order to prevent safety hazards, perforrn carefully and
precisely according to the following steps.
1. Connector part number : E0Q3830-001
2. Required tool : Connector crimping tool of the proper type which will not damage insulated
parts.
3. Replacement procedure
1) Remove the old connector by cutiting the wires at a point close to the connector.
Important : Do not reuse a connector (discard it).

2) Strip about 15 mm of the insulation from the ends of the wires, If the wires are stranded,
twist the strands to avoid frayed conductors.

3} Align the lengths of the wires to be connected, Insert the wires fully into the connector.

4} As shown in Fig. 6, use the crimping tool to crimp the metal sleeve at the center position.
Be sure to crimp fully-to the complete closure of the tool,

5) Check the four points noted in Fig. 7,
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Cut close to connector

Fig. 3 Fig. 4

Metal sleeve

Connector

Fig. 5 Fig. 6

Crimped at approx.
center of metal sleeve

Not easily pulled free —s—-

Conductors extended

Wire insulation recessed more than 4 mm

Fig. 7
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¢ Safety Check after Servicing

Examine the area surrounding the repaired location for damage or deterioration. Observe that screws,
parts and wires have been returned to original positions. Afterwards, perform the following tests and
confirm the specified values in order to verify compliance with safety standards.

1.

Insulation resistance test

Confirm the specified insulation resistance or greater between power cord plug prongs and ex-
ternally exposed parts of the set (RF terminals, antenna terminals, video and audio input and out-
put terminals, microphone jacks, earphone jacks, etc.). See table below.

Dielectric strength test

Confirm specified dielectric strength or greater between power cord plug prongs and exposed
accessible parts of the set (RF terminals, antenna terminals, video and audio input and output
terminals, microphone jacks, earphone jacks, etc.} See table below,

Clearance distance

When replacing primary circuit components,
confirm specified clearance distance (d},(d’)
between soldered terminals, and between
terminals and smroundung metallic parts.
See table below.

Chassis i

Fig. 8
Table 1:  Ratings for selected areas
. p Ingulation Drielectric Clearance
Vol Re
AC Line Voltage 9on Resistance Strength Distance{d},(d’)
100 v Japan Z1MQB00VDC| 1kV1minute |23mm
110 to 130 V g:as:at.‘i - 900 V 1 minute |2 3.2mm
*® E ope ) 6 mm (C”
M Aale | 210MQ/500V DC| 4KV 1 minute |2 8mm (d)

{a: Fowear cord}

* Class I1 model only.

Note. This table is unofficial and for reference only. Be sure to confirm the precise values for

your particular country and locality.

Leakage current test

Confirm specified or lower leakage current between B{earth ground, power cord piug prongs)
and externally exposed accessible parts {RF terminals, antenna terminals, video and audio input
and output terminals, microphone jacks, earphone jacks, etc.).

Measuring Method: {(Power ON)

Insert load Z between B{earth ground,power
cord plug prongs) and exposed accessible
parts, Use an AC voltmeter to rneasure
across both terminals of load Z. See figure
and followmg table,

Exposed

accessible part

AC Voltmeter
{high impedance)

Earth Ground,

B4 Power card plug prongs

Fig. 9
Table 2:  Leakage current ratings for selected areas
AC Line Voltage|  Region Load Z Leakage Current (i) (EBa]"t';_G'w"d
100 v Japan | TV i < 1mArms Exposed awessible
USA & Mm _ Exposed acessible
O—AAA—O i & 0.7m Apeak Antennaear-th
110t0 130 v | Europe 2k i € 2mAde terminals
200t0 240 V Australia i < 0.7m A peak ‘
50 kS i S 2mA de Other temjrals

Note. This table is unofficial and for reference only. Be sure to confirm

your particular country and locality.
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HR-7600MS

INSTRUCTIONS

For reference, the text of the instruction booklet of this model is reproduced
in the following pages.
Numbering of the pages also corresponds with that of the bookiet.



Thank you for purchasing the JVC HR-7600MS Video Cassette
Recorder. This unit conforms to the VHS video format devel-
oped for full home entertainment by JVC to provide high-
quality recording and playback capability.

Besides the full complement of the most advanced features
currently available, the HR-7600MS incorporates the circuitry
required to record or play back the PAL, SECAM, or NTSC
signals from any television broadcasting system in the world,
To obtain the best resuits and avoid matfunctions, please read
this instruction booklet carefully and thoroughly before using
your HR-7600M5.
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VHS

PAL SET:am WTSC

Only cassettes marked VHS can be used with this video cassette
recorder,

WARNING:

TO PREVENT FIRE OR SHOCK
HAZARD, DO NOT EXPOSE THIS
UNIT TO RAIN OR MOISTURE.

CAUTION

Dangerous voltage inside. Refer internal servicing to
qualified service personnel. To prevent electric shock or
fire hazard, remove the power cord from the AC outlet
prior to connecting or disconnecting any signal lead or
aerial, prior to replacing the fuse, and prior to altering
the voltage setting.

POWER SYSTEM

Connection to the mains supply

The operating voltage of this set is preset to 220 V ~v at
the factory.

Before connecting to mains, check that the voltage selec-
tor on the rear pane! is set to the same voltage as your
local mains supply.

Adapting to local power line

This set operates on either 110, 127, 220 or 240 V.

If the preset voltage is different from the power ling volt-
age in your area, reset the voltage selector by inserting a
screwdriver into the slot of the voltage selector and turn-
ing it until the correct voltage is displayed.

POWER SWITCH

The mains switch is located on the rear connector panel.
Setting this switch to OFF removes all applied power from
the set including the timer clock. Switching on or off the
recorder section is performed with the secondary power
switch on the front panel, which has three positions
labelled “TIMER”, “ON" and "OFF"” {referred to as
“sub-power switch™'}.

IMPORTANT: It is permissible 1o record television pro-
grammes only in the event that third party copyrights
and ather rights are not vioiated.

NOTE: The rating plate and the safety caution are on the
rear of the unit,




STRUCTURE OF THIS MANUAL

Your new HR-7600MS may be somewhat complicated to

operate at first because of its highly advanced features. In order to help you
master the operation of this unit, this booklet is divided into six parts.

The ideas and contents of each part are described here.

So first read this page and then you can start

referring to any part depending
on your situation.

PART |: GENERAL DESCRIPTION

This introduction to your new machine comains
the handling precautions you must observe to be
assured of safe operation, and a concise list of the
HR-7600MS features and capabilities, Also included
is a guide to selecting the appropriate circultry for
the braodcasting standard in your area, or the type
of camera or tape you're using, For quick reference
as you read the rest of this booklet, you will aiso
find detailed drawings and a brief explanation of
all controls and connectors,

IMPORTANT INFORMATION ON COLOUR

GENERAL DESCRWTION OF CONTROLS,
INDICATORS AND CONNECTORS , . ...... ... 8

FEATURES. . .. . ...t vas e s er e 3
PRECAUTIONS ...... ¢ acrvevrananvrons 3

BYSTEM SELECTION ........- R 4

PART II: PREPARATIONS

All that you have to do before actual use of this

| machine is described in Part 11, First you have to
connect this recorder to your TV set. Then you must
pre-tune the built-in tuner to specific stations in your
area. Also, since this unit has a built-in timer which
also functions as an ordinary clock, you may wish to
set it to the correct time, even though you are still
not going o use its timer facility.

HOW TO CONNECT THE HR-7800MS TQO YOUR

TV SET ... i in e essnrsorravvnersoen 13
HOW TO SET YOUR VIDEO CHANNEL . ....... "
HOW TO PRE-TUNE THE BUILT-IN TUNER ..... 15
HOW TO SET THECLOCK ......... 00000 17

/

PART HI: BASIC OPERATION

After the preparations, you are ready to record a
TV programme while watching it or watching another
one on a different channel, and then play back the
recorded tape at any convenient time, This is the
basic function of any deck-type video recorder. Al-
though this machine is full of convenient features,
the first step to familiarjze yourself with the working
principle of this machine may be to master this pro-
cedure. With this in mind, this section is devoted to
step-by-step explanation of this basic operation, be-
ginning with “how to insert a cassette”.

HOW TO LOAD AND UNLOAD THE VIDEO

CASSETTE ......'vvuvvutivtcasssnssas "
HOW TO RECORD A TV PROGRAMME

WHILE WATCHING IT .. .. .... crcvmcrun 1
HOW TO RECORD ONE TV PROGRAMME

WHILE WATCHING ANOTHER .. ....c.0v 00 2
HOW TO RECORD A TV PROGRAMME FROM
AMONITORRECEIVER . ...... o0 ersany 2

HOW TO PLAY BACK THE VIDEO CASSETTE. ... 21
HOW YO ENJOY VARIABLE-SPEED PLAYBACK . . . 22

' PART IV: ADVANCED USAGE

One big feature of the HR-7800MS is its timer record-
ing facility, You can reserve recordings at any time
within two weeks in advance for as much as eight TV
programmes either individually, in series or in weekly
repetitions.

Also, since the HR-7600MS is provided with a camera
connector, JVC video cameras can be directly con-
nected to make your own video movies easily. Its
audio dubbing facility enables replacing the recorded
sound with another sound track of your choice, If
you are ready to fully utilize these facilities, refer to

part |V,

WOW TO PRESET THE TIMER FOR

UNATTENDED RECORDING .. ...... 00000 23
HOW TO SET THE RECORDER FOR

UNATTENDED RECORDING . .........000.. 24
FOR A BETTER UNDERSTANDING OF

THE PROGRAMMABLE TIMER . . .......cs.04 »
HOW TO USE THE SLEEP TIMER FACILITY . . ... 2
HOW TO RECORD WiTH A VIDEO CAMERA . .. .. 27
HOW TO PERFORM AUDIO DUBBING ,........ 20
HOW TO PERFORM INSERT EDITING .. ....... 2

PART VI: SUPPLEMENTS

A simple troublashooting guide, hints for maintenance
and countermeasures for some problems with pictures
on the TV screen are put together in this section.
When you encounter some strange phenomena in us-
ing the HR-7600MS, reference 10 Part VI may help
you,

ADJJST YOUR TV RECEIVER WHEN ... ....33
HEAD CLEANING ... .......... cc0uuuan 33
INCASE OF DIFFICULTY .. ... .......c...u 34
SPECIFICATIONS . . .. .. ..o nvenrnrennsas b

PART V: ADDITIONAL FACILITIES

This is a cross-reference chapter which contains de-
tailed description of several convenient facilities such
as the cue and counter search functions for tape in-
dexing, etc. These functions are briefly mentioned
in other parts of this booklet when needed. However,
refer to Part V whenever you wish to know the
details of these functions, following the cross-reference
indications.

Another subject of this section is the infrared remote
control unit. Since most buttons on the remote
control unit function in the same way as the corres
ponding buttons on the recorder, there may be no
problem in using it. However, necessary precautions
are mentioned in this section, so please refer to it
before you start using the remote control unit.

HOW TO USE THE TAPE COUNTER ....... ... K1
HOW TO USE THE SEARCHSWITCH . . ... .. ... a
HOW TO USE THE TRACKING CONTROL ... ... N
HOW TO USE THE REMOTE CONTROL UNIT ., . . 32
—_—




PART |

Keep this page opened so that you can refer to it at any time
when you are reading this booklet.
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FEATURES

PAL, SECAM and NTSC recording and playback circuitry.

Motorized front-loading cassette system,

Infrared remote control unit.

Micreprocessor-based, fully electronic logic control system,

Shuttle search function for quick location of a particular

segment in both forward and reverse directions {at about

9 times normal speed with PAL/SECAM tapes and about

7 times normal speed with NTSC tapes.}

® Variablespeed playback in double-speed, slow-motion,
freeze-frame and frame-advance modes.

& Fluorescent tube display for indicating tape counting,
clock time and programmed timer recording data.

® Multi-programmable timer for presetting up to 8 pro-
grammes within a 14-day period.,

® Clock/timer memory hold system with a back-up time of
about 10 minutes.

¢ Autormatic edit control system which operates on the
principle of back-space editing minimizes picture distortion
betweaen separately recorded segments,

® Simplified insen editing function which permits different

programme segments to be inserted on a pre-recorded tape

with minimized distortion at both the start and end of the

new, added material.

¢ Newly-developed brushless, quartz-locked direct-drive drum
motor plus motors for capstan, reel, cassette loading and
tape loading provide greater stability and higher reliability.

® Simplified mechanism and improved performance in addi-
tion to stable tape transpott and easy alignment via five-
motor system.

® 12-Channel pre-tunable electronic tuner with automatic
channel lock mechanism.

® Built-in Dolby®™ noise reduction system for improved
sound quality.

¢ Advanced mechanisms including cue and counter search for
speedy location of a specific programme and tape-end
automatic rewind,

& Tape-end indicator warning in two steps.

# Direct camera connection to the front panel connector.

@ Sleep timer facility for recording.

® Improved clock accuracy through use of a quartz oscillator,

& Dimmer control for the entire fluorescent display.

¢ Tape-run indicator, : .

« Simplified tuning system. '

-3~

PRECAUTIONS

Handling and storage
® Ayoid using the HR-7600MS under the following condi-
tions:
— extremely hot, cold or humid placas,
— dusty places,
- near appliances generating strong magnetic fields,
- places subject to vibrations, and
- poorly ventilated places.
® Be careful of moisture condensation.
Avoid using the HR.7800MS immediately after moving
from a cold place to a warm. place or soon after heating a
room which was cold. The water vapor in warm air will con-
dense on the stillcold video head drum and tape guides and
may cause damage to the tape and the recorder,
® Handle the HR-7600MS carefully.
» Do not block the ventilation openings.
« Do not place anything heavy on the recorder.
+ Do not place anything which might spill and cause
trouble on the top cover of the recorder,
e Use in horizontal [flat) pasition only,
® in case of transportation,
+ Avoid violent shocks to the recorder during packing and
transportation.
« Before packing, be sure to remove the cassette from the
recorder.

Video camettes

¢ The HR-7600MS employs VHS type cassettes only.
E-240 for 4 hours, E-180 for 3 hours, E-120 for 2 hours,
E-60 for 1 hour and E-30 for 30 minutes of PAL or SECAM
recording, T-160 for 2 hours and 40 minutes, T-120 for 2
hours, T80 for 1 hour and T-30 for 30 minutes of NTSC
recording.

® Video cassettes are equipped with a safety tab to prevent
accidental erasure. When the tab is removed, recording can-
not be performed. If you wish to record on a cassette
whose tab has already been removed, use adhesive tape to
block the hole.

® Avoid exposing the cassettes to direct sunlight. Keep them
away from heaters.

® Avoid extreme humidity, violent vibrations pr shocks,
strong magnetic fields {near a motor, transformer or mag-
net) and dusty places.

® Place the cassettes in cassette cases and position vertically,

Moisture condensation

® If you pour 2 cold liquid into a glass, water vapor in the air
will condense on the surface of the glass. This is called
moisture condensation.

# Moisture condensation on the head drum, one of the most
crucial parts of the HR-7600MS, will cause damage to the
tape.

& Moisture in the air will condense on the HR-7600MS when
you move the unit from a cold place to a warm place, after
tieating a cold room or under extreme humidity conditions.

® The HR-7600MS is equipped with a moisture condensation
prevention circuit which automatically heats the head drum
according to the ambient temperature, This circuit operates
only when the unit is plugged into an AC outlet, the rear
panel MAINS POWER switch is set to ON and the front
panel sub-power switch is set vo OFF,

® The moisture condensation prevention circuit consumes
only a slight amount of power, However, if for some reason
you are not using the HR-7600MS for a long period of time,
it is advisable to remove the power cord from the AC outlet
or set the rear panel MAINS POWE R switch to OFF,

® Since the moisture condensation prevention circuit cannot
evaporate existing moisture condensation immediately after
the power cord has been plugged into the AC outlet, you
must allow for about 2 hours if the HR-7600MS is to be
used in such areas as would occasion moisture condensation,

Operation

® The cassette can be loaded only when the recorder is
powered (with the front panel sub-power switch set to ON).
Do not force the cassette into the slot with the power off.

® When the rear pane! MAINS POWER switch is set to ON
after it has been set to OFF once, the recorder section can-
not be powered even though the fromt panel sub-power
switch has been in the ON position. In such 3 case, first set
the sub-power switch to OFF and then set it to ON.

* If you wish to operate the recorder locally after you have
switched the power off via the remote control unit, first set
the sub-power switch 10 OFF and then set it to ON again,

® As long as the sub-power switch is set to ON, switching the
recorder on or off can be performed via the remote control
unit,

Ramote control unit

® Avoid violent shocks, especially 1ake care not to drop the
unit,

#® Take care not to allow ligquid to spill into the unit.

# Do not ptace heavy objects on the unit, especially be careful
not to step on it

® Avoid leaving the unit in places subject to direct sunlight or
extremely high temperatures.




IMPORTANT INFORMATION ON COLOUR SYSTEM SELECTION

The HR-7600MS incorporates the circuitry necessary to record
or play back the PAL, SECAM or NTSC signals from any
television broadcasting system in the workd. To select the
right colour system, there are three switches on the HR-7600MS;
AUTO/MANU master SYSTEM SELECT switch &, SECAM/
PAL/NTSC switch @ and STD/MOD switch @ . Generaily,

Off-air recording

TV syztem Required tuner
{or receiver-monitor}

PAL B/G (1)

paL 2

when the master switch is set to AUTO, the appropriate
system is selected according to the input signal. However,
some situations require manual switching. {The circuit in
operation is indicated by the 4 COLOUR SYSTEM indicators
@ .) Please read carefully the following information to ensure
oorrect recording and playback.

SECAM 8/G (3)

SECAM LI

SECAM (4)

{QIRT}

NTsC 15)

Off-air recording

As itlustrated above, the HR-7600MS incorporates 5 different

recording circuits to process PAL, MOD. SECAM, STD.

SECAM, STD. NTSC and MOD. NTSC signals, enabling

broadcasts in any country to be recorded. However, its built-in

tuner is for receiving PAL {B/G) broadcasty to record off the

air in countries where television systems other than the PAL

{B/G) are empiloyed, it is necessary to connect a tuner {or

monitor-receiver) of the corresponding standard.

{1) PAL B/G broadcasts
PAL B/G is the colour television broadcasting system
used in most Continental European countries (except
France, Luxemburg, and Monaco} and some countries of
the Middle East, Africa and Asia. The builtin tuner
can be used to record off the air in these countries.
Simply set the master SYSTEM SELECT switch to
AUTO.

{2} PAL | broadcasts
PAL | is the colour television broadcasting system
frequently identified as the British PAL system and
used in England, Ireland and some African countries. To
record off the air in these countries, a tuner {or monitor-
receiver} built to the British PAL system is necessary, The
setting of the SYSTEM SELECT switches is identical to
that for PAL B/G.

{3) SECAM B/G broadcasts
SECAM B/G is the colour television broadcasting system
employed in many countries of the Middie East and
Africa, Although SECAM B/G broadeasts can be recorded
through a separate tuner {or ‘monitor-receiver) built to
this standard, the HR-7600MS’s built-in tuner functions
sufficiently to receive these broadcasts. Depending on
the setting of the STD/MOD switch, either a standard

e ———————

SECAM or modified SECAM tape can be made Set this
switch manually to the appropriste position even when
the master SYSTEM SELECT switch is set to AUTO.
{4} SECAM L and SECAM {OIRT) brosdcasts

SECAM L is usually identified as the French SECAM
system and is employed in France and a few otver coun-
tries, and the SECAM (OIRT) system is the coluwsr televi-
sion system of the majority of Eastern European iountries.
To record off the air in these countries, a wner {or
monitorreceiver} of the corresponding standard is neces-
sary. Both modified SECAM and standard SECAM circuits
are involved; select the appropriate position of (he STD/
MOD switch, even when the master SYSTEMSELECT
switch is set to AUTO.

{5) NTSC broadcasts

NTSC is the colour television broadcasting syzem used
in the USA, Canada, Japan, several Latin Aumerican
countries and a few Asian countries. To record. off the
air in these countries, a tumer (or monitorreceiver)
of the NTSC standard is necessary. The broadast NTSC
signal has a subcarrier frequency of 3,58 MHZ. Tverefore,
in the AUTO mode, the standard NTSC circui is auto-
matically selected.

For further information, consult your nearer JVC
dealer,




Camera recording

Camera
pAL (6 PAL (9}

SECAM {7}

NTSC (8)

Camera recording
Video cameras are built to one of the three standards; PAL,
SECAM or NTSC, and deliver different signals depending on
the standard. To produce tapes with normally recorded
signals, use the AUTO mode or set the SYSTEM SELECT
switches correctly. For instance, it is impossible to produce
NTSC tapes with a PAL camera by manually selecting the
NTSC circuit.
{6} PAL cameras
Setting the master SYSTEM SELECT switch to AUTO is
sufficient in most cases,
{7} SECAM cameras
Either standard or modified SECAM tapes can be pro-
duced, depending on the switch positions.
(8) NTSC cameras
Engaging the AUTO mode automatically selects the
standard NTSC circuit.

Tape-to-tape transfer

There are 4 different types of recorded tape, depending on

the signal recorded.

(9} PAL tapes
To transfer PAL tapes, a second recorder built to the
PAL standard is required 1o play them. Switch positions
are identical to those for recording PAL broadcasts and:
from a PAL camera.

{10} Modified SECAM tapes
User playback equipment which is capable of processing
modified SECAM signals. Depending on what type of tape
is desired, either the modified SECAM or standard
SECAM circuit of the HR-7600MS can be used. Set the
STID/MOD switch manually as required.

Recorded tapa  Playback equipmeant

MOD,
sECAm (10)

SECAM (11}

nNTSC (12)

Tape-to-tape transfer

{11) Stanciard SECAM tapes
Use playback equipment which is capable of handling
standard SECAM signals. Depending on what type of tape
is desired, either the modified SECAM or standard
SECAM circuit of the HR-7600MS$S can be used. Set the
STD/MOD switch manually as required.

{12) NTSC tapes
If the playback equipment is built to the NTSC 3.68 MHz
standard, the standard NTSC circuit is automatically
selected in the AUTO mode. Likewise, if the playback
equipment is built to the NTSC 4.43 MHz standard, the
maodified NTSC circuit is automatically selected in the
AUTO mode,

CAUTION

When the HR-7600MS is connected to a multi-system
television set, it may happen that no colours appear on
the screen if the colour system select switch of the tele-
vision set is adjusted to the AUTO position. In such a
case, change the setting of the colour system select
switch of the television set to an appropri_ate position.




PAL

MOD
SECAM

Playback
The chart for playback and monitoring is separate from the
charts for recording. As mentioned above, there are 4 different
types of recorded tape. To view video tapes, you may use a TV
receiver, or a monitor-receiver or a video monitor, each of
which may be built to a specific standard or combination of
standards, The chart shows most typical ones of them,
{13} Single-system receiver
Basically, a single-system receiver (or video monitor)
enables tapes of the corresponding system to be viewed.
The builtin RF converter of the HR-7600MS is built to
the PAL systerm; therefore, 1o view tapes using a SECAM
or NTSC receiver, the builtin RF converter must be
replaced with one of the corresponding standard. In
such cases, consult a JVC dealer.
Switch positions are identical to those for recording
PAL, SECAM or NTSC signals respectively.
(14) PAL/SECAM (B/G) dusl-system receiver
Owners of this type of receiver, mostly available in
the Middle East, can view PAL and SECAM {both modi-
fied and standard) tapes with the built-in RF converter.
(15) PAL/SECAM/NTSC 4.43 MHz video monitor
All tapes can be viewed with this type of monitor, Even
in the AUTQ mode, select the MOD position of the
STD/MOD switch when viewing NTSC tapes.
(18) 4system video monitor
All tapes can be viewed in the AUTO mode.

*Consult a JVC dealer,

IVCYM-14 PSN

SYSTEM SELECT switches and indicators
{Refer to the chart on the next page.)

When the master SYSTEM SELECT switch is set o AUTO,
the HR-7600MS reads the input signal {or taped signal
during playback) and automatically activates the necessary
circuit. For MOD SECAM or STD SECAM only, set the
STD/MOD switch as required for recording, Forplayback
of NTSC 1apes, select the correct position of the STD/MOD
switch, depending on the system of the monitor tedl.

In the AUTO mods, the indicator correspondiig to the
automatically selected system tights,

When the master SYSTEM SELECT switch is set v MANU,
the selected circuit is activated regardless of he input
signal, The indicator shows the switch positions.

While recording in the AUTO mode, if the inpu signal is
unstable, substandard or interrupied, the lightedirsdicator
starts flashing.

f there it no input signal at the initial stage of rensding in
the AUTQ mode, the MANU mode is forcedly enp ged and
the system corresponding to the switch position is acti-
vated, causing the corresponding indicator to flash,

NTSC tapes recorded in the LP {Long Play) or EP {i>«tended
Play} mode cannot be played back on this unit. liplaybsck
is attempted with such a tape in the AUTO ncede, the
NTSC indicator will flash,

In the MANU mode, no indicator flashes in any jxuation,
Playback picture is the reference.

With a B/W signal input, or when a BAW tapeis played
back in the AUTO mode, the PAL indicator vl light
with CCIR signals snd the NTSC indicator will ig bt with
EIA signals {the MOD indicator will also light yihen the
STD/MOD switch is set 10 MOD during playbag of EJA
monochrome tapes.)



SYSTEM SELECT switch positions & Indicators

SYSTEM SELECT switches

Use Source Indicators Remarks
AUTO mode MANUAL mode
*  rcama * ¥ cecams : “E;‘
PAL STo . E PAL AUTO - ST+ FAL « AUTD +
MO0 * HTSC MAHU = MO0 - NTSC & AN + "‘m" '*l’;"“’
-]
=
B SECAM o * SEcAM « o To produce
S :;\; - NP::. - AUTD - us;: . PAL » AUTO - e modified
+ TSC 4 . « = . - = I
§ SECAM ANy =S b = = SECAM tapes,
3
B SECAM » * SECAM + g “:“ To produce
- 5104 n[’r‘;l: . AUTO + 57O« @ PAL » AUTO « R standard
o "o » MaNU - Moz + e - M = oo SECAM tapes,
#  cecam e * SECAM o AL s
O D
NTSC :;2: u:;: : AUTO + ST N::{‘;: é AUTo Ao NosRED
WANY » WD aky + - D
* * * PaL SECam
SECAM » SECAM »
PAL = FAL » ALTO » qro. [TV AUTO - = a
MOD H HTSC » MANU » “oOo - HTSC » Hany - laiariay
£ secau s [] * secam + st To produce
sto . = AUTO » 510 . aL s auro o £ modified
WOU - NTSC » MANY OO + NTSC * ManU « WTSE ADIFIED
SECAM o= SECAM tapes.
o secams [ ¥ stcam o To preduce
g 47D« N:;é . AUTO o STD+ PAL 4 AUTO + n standard
- - - L] - Mamy = RISD BUDE LD
& oD MANy o hrse = oo SECAM tapes,
' ¥ crcams * SECAM = :; “é"
NTSC 570 - 5 AL » AUTD » r"=7 STD- paL + NJTD-
wop s | wTse s wany » P Moo - aTSC wan « £ IS witiED
* * * T
SECAM + SECAM +
FAL 5TO — FAL + AUTO » STD + AL » AUTO + m e
wor « ] NTSC & AN + WO - NTSC + wany « = MISE R G
— o a
SECAM « * SECAM o EL. 92.. To produce
- sto . e auTo. soa[] eas iy — modified
+ = ] WOD + Ay T5C » HMANU * .
2 | secam = ik e 5@ | SECAM topes.
g se{::l:. * = SECAM o g SE:" To produce
* aura s [ A= FAL + AUTO -
= .
-
8 NTSC * . * PRl SECAM
= (played on SecAM = SECAM + oo
STD » PAL * AUTO - [ . T
& STD NTSC — = 10 PAL o AUTO o
a ‘ woo « ] NTSC = MANU = MOD « NESC & E MANU » E NTIC MOEED
- machine
NTSC
* * Pay SECAM
{played on s [C] Soms wor B | s [ Foms auros o o
MOD N']I'SC “00‘ HTSG = m: OO » 5 NTSC » MU = E "".“"Li"“n
machine S
¥ crcams * % srcams o som
PAL 50« PAL = AUTO = s10 - | PALw AUTO « - o
wop « NTSC » WAL W s |— NTSC « wany « Bl - HISE MODIFED
[ =D =
* » Pay SECAM
SECAM o
MOD ATD — AL = W'E 5TD = “ng AYTC R
SECAM [T R = TS - MANU & woo « [ NTSC » Mab + =] WISC MO D
= o m
* - * Pu SACKM
SFCAM « SECAM »
STD stoe | _ PAL « mog P—= mnl.-ﬁ mro. o m
.§ SECAM woo« [ wrsc ¥ AN + —p s E WIS o o wise weoreo
% NTSC {to
- : SECAM + * SECAM « L SECAM
be viewed —— = FAL » AUTo p— | AL » AUTO » a o
onai‘ﬂ}MHz ] = A s wo s [ wrscs s - rase vopeeo
MOontor,
NTSC (o - - .
. . SECAM »
be viewed sro s | BAL » AUTO * sl PAL ¥ ATD . | e o
on 4.43 MHz wo + eyl wrsc - MANU + woo s B wrsc . B Lok — tSC M D
monitor) -~ -

*The pasition of a switch so marked is irrelevant,




GENERAL DESCRIPTION OF CONTROLS, INDICATORS AND CONNECTORS

e e

Front panel
@

Sub-power switch

Set to ON when you use the recorder for recording or
playback. Set to TIMER after you have preset the
recorder for unattended timer recording, and the power
will switch on automatically when the preset time is
reached. Set to OFF when you switch off the power from
the recorder section, When the switch is set to ON {with
the REC SELECT switch @ set to TUNER), the
recorder's built-in tuner operates to receive off-the-air TV
programimes, while the TV receiver’s built-in tuner operates
to receive off-the-air TV programmes when the switch is
set to OFF. Therefore, in the former case, by setting the
TV receiver channel selector to your video channel, you
can see pictures on the TV screen that are chosen with the
recorder's channel selectors and, in the latter case, you
can select any channel with the TV receiver’s channel
selector for regular TV viewing.

TAPE RUN indicator

The LED blinks according to the supply reel speed, in
synchronism with the tape counter, showing the condition
of tape running.

Dolby* NR indicator

This LED lights when the NR switch @ is set to ON.
TAPE END indicator

This LED lights when the tape reaches its last portion of
about 10 minutes in the Record or Play mode, and then
starts flashing about 5 minutes before the end of the tape.
Cassette loading slot

When the sub-power switch @ is set to ON, the cassette
loading mechanism becomes operative. Insert a video
cassette with its labelled edge facing toward you. The
cassette carriage itself will automatically take control and
retract the cassette into the correctly oaded position.
EJECT button

Fress 10 eject the cassette.

X2 button

Press for double-speed playback after ‘engaging the Play
mode.

SLOW button

Press for slow-motion playback after engaging the Play
mode. To vary the slow-motion speed, turn the SLOW
SPEED control knob ® .

AUDIO DUB button

Press together with the PLAY button @ to record audio
on a pre-recorded tape,

REC button

Press together with the PLAY button @ for video and
audio recording.

STOP button

To stop the tape.

REW/SHUTTLE SEARCH button

To rewind the tape. This button can be pressed directly
from any mode except the Record and Audio Dub modes.
During playback, this button enables high-speed playback
at about 9 times normal speed in the reverse direction
only while it is being pressed, facilitating fast and accurate
location of a particular tape section.

@® PAUSE/STILL button

To stop the tape temporarily. During recording, press this
button to avoid recording unwanted material, During
playback, press this button to view a still picture.

PLAY button

To play back the tape, Also press this button together
with the REC button ® for recording or with the
AUDIO DUB button @ for audio dubbing,

Frame advance button (FR ADV}

To view the playback picture frame by frame. When the
button is pressed once after the Still mode has been
engaged, the picture is advanced by one frame.
FF/SHUTTLE SEARCH button

To fast forward the tape. This button can be pressed
directly from any mode except Record and Audio Dub
modes. During playback, this button enables high-speed
playback at about 9 times normal in the forward direction
only while it is being pressed, facilitating fast and accurate
location of a particular tape section.

CLOCK SET button

Press this button when you adjust the clock for the
correct time and the day of the week, For details, see page
17.

PROG SET button

Press this button when you want 10 pre-progrime the
timer by entering such data as the day of the week,
switch-on time, recording length and the channd number
of the TV programme from which you want to rcord.
CLOCK button

Press this button when you want to change the display
mode to the Clock mode from the Programmeor Clock
Set mode.

DIMMER button

The brightness of the display can be subdued by pressing
this button.

PROG REPEAT button

After you have entered all programming dat  for un-
attended recording, if vou wish the entered dita to be
kept for repeated recording, press this button. The pro-
gramme repeat indicator €@ will be illuminated.

PROG NO button

Press this button in the Programme Set mode tocall up a
programme number to which the recording dataare to be
entered. The number of the called-up programme will be
displayed on the PROG NO indicator § .

CANCEL butwn

Press this button to cancel or “clear” the presetiata after
calling up the corresponding programme numby- on the
PROG NO indicator ¢ .

PROG NO indicator

Numerals 1 through 8 are successively displaye( €0 show
which programme is ready for entry, Programmis can-be
called up by pressing the PROG NO button § in the
Programme Set mode either for entry or for cheg s ng.



®6e

Programme repeat indicator

When a certain scheduled programme is 10 be recorded
repeatedly week after week or every day indefinitely, the
PROG REPEAT button @ is 1o be pressed. Then this
indicator lights to indigate that the cornmand for “repeat’
has been memorized.

Week indicator

The indication “1st” or “2nd” will be illuminated for
setting the day for making timer recordings; "*1st” stands
for the period within one week and “2nd” within the
second week from setting.

Day indicator

Both for constant day indication and day presetting for
future recordings.

Hour digits

Minute digits

COUNTER/REC LENGTH {MIN} digits

These smaller 4 figures offer three different functions
depending on the selected mode,

In the Clock Set mode {with the CLOCK SET button
pressed) a two-digit figure is displayed for counting the
seconds.

in the Programme Set mode {with the PROG SET button
pressed) or the Sleep Timer mode (see the SLEEP indi-
cator @ ) three digits are displayed and a recording
length (or a period of timé after which power will be
switched off automatically) can be set in minutes {settings
in S-minute increments up to 395).

Except for these three modes, this section functions as a
4-digit tape counter.

SLEEP indicator

When you wish recording to stop after a certain period of
time, set the sub-power switch to TIMER after you have
started recording. This is referred to as the Sleep Timer
mode and the word “SLEEP” will be illuminated. The
period of time after which you want recording to stop can
be set on the three-digit display, which shows first 060,
by pressing the SELECT and SET buttons, (See page 28.)
SE LECT button

Press this button to call up the specific item for setting.
Whien the PROG SET button @ is pressed, the item for
setting changes each time this button is pressed in the
order of “channel”, “day”, "hour”, “minute’” and “re-
cording tength”, and the corresponding portion of the
display flashes.

Whien the CLOCK SET button @ is pressed, the item for
setting changes each time this button is pressed in the
order of “second”, “minute”, “hour” and “day”, and the
corresponding portion of the display flashes,

in tie Sleep Timer mode, when the SELECT button is
presed, the REC LENGTH digits start flashing to show
that the setting is ready to be made,

e

SET button

After selecting the item for setting with the SELECT
button €9 , press this button until the desired indication
is reached. Holding it pressed continuously advances the
indication rapidly, However, when you select the
“second” setting with the SELECT button @ , the
second indication is held at ‘00 when the SET button is
beld pressed. This is to set the clock time precisely to the
second. (See page 17.)

Built-in tuner pre-tuning compartment cover

AFT switch

Set 10 ON to activate the built-in Automatic Fine-Tuning
circuit for fine picture tuning.

CH PRESET switch

Set to ON when you pre-tune the built-in tuner to TV
stations in your area. (See pages 16 and 16.}

Preset indicator

This LED lights when the CH PRESET switch @ issetto
ON or SKIP and blinks to show that the pre-tuned station
has been memorized by pressing the tuning control
{labelled PUSH STORE).

Band selact switch

This lever-type switch has three positions; U, Il] and | as
illustrated nearby.

Set it to ) for tuning to UHF channels 21 to 69.

Set it to Il for tuning to VHF channels 5 to 12,

Set it to | for tuning to VHF channels 2 to 4.

Tuning control {PUSH STORE)

Turn in either direction to tune in to each of up to 12
different television stations in your area. After you have
pulfed in the station, simply press this same control. Then
the indicator €9 will start blinking. Blinking will stop in a
few seconds. This means that the station was stored in
memory.

Tuning indicator

The index line moves as the tuning control is tumed so as
to provide a rough reference conceming the frequency in
each selected band.

Sub-power indicator

When the sub-power switch is set to ON, or when the
preset $witch-on time is reached with the sub-power
switch set to TIMER, this indicator lights.

Mains power indicator

This green LED remains lighted as long as the rear panel
MAINS POWER switch is set to ON.

MIC jack

Connect a microphone for audio dubbing or mixed
recording.

SLOW SPEED control

During slow-motion playback, turn this knob to obtain
your desired speed; toward FAST for faster and SLOW
for stower speeds.




@ INSERT indicator
This LED lights when the Insert Edit mode is engaged.
{See B )

@ TRACKING conmtrobs
Turn the TRACKING control to minimize noise bars, if
observed during playback, Use the 2X/STO control
during playback at normal and double-speed, and the
SLOW control during slow-motion playback.

& Dolby* NR switch
Set to ON to activate the built-in Dolby noise reduction
system to eliminate tape hiss noise. Recordings made with
the NR switch set to ON should be played hack with the
NR switch set to ON. The sound quality is not improved
if non-Dolbyized recordings are played back with the NR
switch set to ON, but the tone differs from the original.

@ SEARCH switch
Two search modes are available; COUNTER search and
CUE search,
When the switch is set to COUNTER, the tape stops auto-
matically at the counter reading of nearly “0000” during
fast forward and rewind. When the switch is set to CUE,
the tape stops automatically at a point where a new re-
cording was made, during either rewind or fast forward by
sensing the cue signal. Refer to page 31. Normally set this
switch to OFF.

@ SYSTEM SELECT (STDMOD) switch
Set this switch 1o either STD or MOD when recording
SECAM :ignals, depending on the type of tape desired.
When playing back NTSC tapes, set this switch to either
STD or MOD depending on the television system of the
monitor being used. For more details refer 1o “Important
information on colour system selection’” on pages 4
through 7.

@ SYSTEM SELECT (SECAM/PAL/NTSC) switch
Use this switch to manually select the appropriate system
only when the master SYSTEM SELECT switch @ is
set 1o MANU. For more details refer 10 “Important
information on colour system selection’” on pages 4
through 7,

@ INSERT button
Press this button for insert editing. See page 29,

@ V HOLD control
For adjusting the picture during slow-motion, still-frame
and double-speed playback, if the TV receiver's V-hold
control fails to correct a phenomenon caused by in-
sufficient vertical lock,

@ COUNTER RESET button
Press this button to reset the counter to 0000,

@ lnfrared beam receiving window
For receiving signals from the infrared remote control
unit.

& COLOR SYSTEM indicators
These four indicators show the selected system, accord-
ing to the detected input signa! {in the AUTO mode), or
to the switch positions {in the MANU mode). For more
details refer to “Important information on colour system
selection’ on pages 4 through 7,
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SYSTEM SELECT (AUTO/MANU) switch

This is a master switch for selecting the television system.

First set this switch to either AUTO or MANU depending

on the required mode. When the MANU mode is selected,

set the other two SYSTEM SELECT switches manually as
required. For more details refer to “Important information

on colour system selection” on pages 4 through 7,

REC SELECT switch

For selecting the recording input signal.

Set to TUNER when recording signals coming from the

built-in tuner (TV programmes).

Set 1o AUX when recording signals coming from the units

connected to the rear panel VIDEQ IN and AUDIO

connectors.

Set to CAMERA when recording signals coming from a

camera connected to the front panel CAMERA connector

. .

CAMERA, connactor

Connect a JVC video camera directly to this connector

using a 10-pin camera cable.

Caution: Other brands of cameras and some JVC cameras
may not be electronically compatible, even
though the same type of connector is used.
Consult your dealer,

Channel indicators

The numeral corresponding to the selected channel is

illuminated.

Channel select buttons

Press to select the specific channe! from which y ou want

1o record.

*Noise reduction system manufactured under license from
Dolby Laboratories Licensing Corporation.
Dolby and the double-D symbol are trademarks of Dolby
Laboratories Licensing Corporation,
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@ Voitage selector
The preset voltage is indicated in the window. If it differs
from your local power line voltage, reset it. See "POWER
SYSTEM” on page 1.

@® MAINS POWER switch
Switching ON applies mains power to the set. To switch
off the set completely, set the MAINS POWER switch to
OFF. This switches off the timer/clock circuit and cancels
all the preset programming data after the memory backup
time (about 10 minutes) has elapsed. This also switches
off the built-in aerial circuit so that the TV receiver con-
necied to the HR-7600MS will not be able to receive
off-the-air TV programmes for good viewing condition.
Normally set this MAINS POWER switch to ON.

@ VIDEO (N connector
Connect the video output of other video equipment such
as another video tape recorder,

@® Video mods select switch
This applies to both recording and playback.
COLOUR: Set to this position when the input or play-

back video signal is in colour,

B/W: Set to this position when the input or play-

back video signal is monochrome.

Set to this position when tuning your TV

receiver for the “Video Channel”,

CH SET:

@ VIDEO OUT conmnector
Video signals being recorded or played back are available
from this connector.

@ AUDIO input/output DIN socket
Connect a tape recorder or other audio sources or connect
the audic cutput of other video sources for recording.
Also, audio signals being recorded or played back are
available from the output terminals of this DIN socket.

& REMOTE CONTROL connector
The RM-P73U wired remote control unit, optionally avail-
able, can be connected to this terminal.

® RF OUT connector
Connect to the antenna connector of a TV receiver
through the aerial cable {provided).

@ ANTENNA IN conhector
Connect an aerial 10 this connector.

@ RF converter fraquency adjustmant screw
To re-adjust the output frequency of the builtsin RF
converter. (See page 14.)
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Infrared remote control unit
The infrared remote control unit provided, lets you control 16

functions from your viewing position.

@——"-LED indicator

TV.PROG
L
- x2  wSUDW ®FRADV @
E——=0 /0 =™ &)
S AUDIO L PA —7

*pué STRLL  @REC
@_.__.._|=-—| r 3 ')
0

HAREW pPLAY eFF

(1) infrared-ray trancmitting port

@ —& F—— —0
SHUTTLE SEARCH] #4
8STOP

WIRELESS REMOTE CONTROL UNIT
RM PTHE

(1) ONJOFF buttons

To switch power on or off for the recorder.

Notes

® These buttons are not to switch the power circuit of
the remote control unit itself on or off, The remote
control unit is always ready to operate. It consumes
power only at the time the buttons are being pressed.

® In order for the remote control unit to be able 10
switch the power for the recorder on or off, the record-
er’s sub-power switch should be in the ON position.

@ TV. PROG button .
Press this button a number of times until the desired
channel number is illuminated on the recorder’s channel
indicator,

X2 button
To play back the tape ata speed twice the normal. Before
pressing this button, press the PLAY button.

@) SLOW button
To view slow-motion playback. Before pressing this
button, press the PLAY button.

(&) FR ADV button
To advance the playback picture frame by frame in the
Stifl mode,

® AUDIO DUB button
Press together with the PLAY button (i for audio
dubbing.
@ PAUSE/STILL button
To stop the tape temporarily during recording or playback.
REC button
Press together with the PLAY bhutton 40 for starting
recording.
@ REW/SHUTTLE SEARCH button
To rewind the tape or to play back the tape at 3 times
normal speed in the reverse direction.
PLAY button
To play back the tape.
 FF/SHUTTLE SEARCH button
To rewind the tape or 10 play back the tape at 9 times
normal speed in the forward direction,
2 STOP button
To stop the tape.

=

=
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PART I

PREPARATIONS

HOW TO CONNECT THE HR-7600MS TO YOUR TV SET

System ] UHF/VHF anténna
Video monitor
— el e A,
HR-7600MS VIDEOD IN
: D AUDID IN = —

L=
to 110, 127, 220 or 240 v~
(See page 1.}
System 11 UHF/VHF antenna
VIDEQ QUT

VIDEO IN

920 @

© ° ® AUDIO
1EC —— ] ot o
— = Monitarreceiver
Power cord
to 110, 127, 220 or 240V
{See page 1.}
System { System II
When the built-in PAL tunar is appropriate for your area When a separate tuner {or monitor-recaiver) is required
1. Remove the antenna cable from your TV receiver and 1. Connect the HR-JG00MS to a monitor-receiver as illust-
recornnect it to the HR-7600MS as illustrated. The HR- rated. This connection enables you to receive TV broad-
7600MS is then ready to record off-air TV programmaes. casts with the tuner in the monitor-receiver, and record
.2, Connect the HR-J600MS to the TV receiver using the them with the HR-7600MS..

aerial <cable provided, The TV receiver is then ready to
receiwe TV broadcast programmes as well as video cassette
programmes from the HR-7600MS,

3. When you use a video monitor for playback, connect the
VIDEQ OUT and AUDIO connectors of the HR-7600MS
to the VIDEQ IN and AUDIO IN connector of the video
monitor.

Note

Even when you are not using the HR-7600MS, the rear panel
MAINS POWER switch should be set to ON in order to be
able to view TV broadcast programmes with this connection.
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HOW TO SET YOUR VIDEO CHANNEL

The RF converter built inte the HR-7600MS conforms
to the PAL B/G system, When you view video pro-
grarmmes on a TV receiver through this RF converter,
follow the instructions below.

Viewing video cassettes means that the TV receiver receives
video playback signals just like it receives broadcast signals.
For this purpose, the TV receiver must be set to a specific
channel. That channel is *YOUR VIDEOQ CHANNEL". And it
is the built-in RF converter that determines your video chan-
nel, since the RF converter permits playback of video and
audio recordings through a TV receiver. The signals from the
RF converter are viewed through a vacant channel not used
for broadcasting. The converter channel of all units is set to
UHF channel 36 prior to shipment. Setting your TV receiver
to UHF channel 36 may provide video playback. However, to
obtain the best possible reproduction on your TV receiver,
accurate adjustment to the RF converter output is required.

Procedure

1. Set the rear panel MAINS

MAINS POWE Ry POWER switch @ to ON and

ON  OFF set the sub-power switch @) on
m: the front panel to ON.
S
—
TIMER
0N
. —0
| | ~OFF

2. Set the video mode switch @ ,
BM-[:OLOUH located on the rear panel, to CH

SET (Channel Setting).
CHEET ipEo

—®

3. Adjust your TV receiver in the
vicinity of UHF channel 36 un-
til you bring in the two white
signal bars on the screen as
illustrated,

This setting is now the VIDEQ CHANNEL of the TV receiver
to which the HR-7600MS is connected.

4. Reset the video mode switch &

B/WACOLQUR 1o COLOUR.

o

Notes

¢ When you adjust your TV receiver to channel 38 for video
playback, if some interference noise is seen on the screen
because of broadcasts on neighbouring channels or if your
preset UHF broadcasts should be affected in picture quality,
it is necessary to shift slightly the RF converter output fre-

quency from that of channel 36.

Fa]

CHIY
CH0

D

For this purpose, insert a small screwdriver intv the RF
converter frequency adjustment screw @ and adjust it in
minute steps. Then tune the TV receiver once agin until a
clear picture is obtained.,
This adjustment requires extreme precision and rmust be
done with the utmost care. We recommend thatyou consult
yvour JVC dealer for making this adjustment.

® Be sure to set the video mode switch to COLOUR after
VIDED CHANNEL tuning has been completed.,

® No signal is available from the VIDEO QUT termn al while
the Channel Setting signal is being used,

® |f a prerecorded VHS cassette is available, TV aqustment
for VIDEO CHANNEL setting is also possible wing it to
obtain a playback picture, Insert the cassette anl operate
the HR-7600MS for playing back the cassette {Se Part It
“How to load and unload the video cassette” and'’ How to
play back the video cassette™.) Then tune the TY receiver
to obtain clear pictures and sound while monibring the
playback picture on the TV screen.

® f your TV receiver is not provided with an AFC circuit,
perform fine tuning of the TV receiver when you ae actual-
ly viewing video cassettes,
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HOW TO PRE-TUNE THE BUILT-IN TUNER

Basic guidelines
I B AFT switch
UTJ' For automatic fine picture tuning.
on_£5 —® CH PRESET switch
off Engages or disengages the Channel Preset.
CH PRESET mode. Also used to preset the channels to be
SKiP N
onL'_;.‘, skipped.
OFF —® Indicator

Lights in the Channel Preset mode and
blinks when the tuned-in station is memo-
rized,

|_® Band sefect switch

To select the TV station frequency band,

— Tuning controi
Used to tune in to a desired TV station.
Pressing this control permits the pre-tuned

fO—Th

i

VIDEQ CASSETTE RECORDER TV station to be held in memory,
B - o —@ Tuning indicator
S oo 1280 Moves to indicate where you are in the
T - s B selected frequency band.
o I Te L T~ —@ Channel salect buttons

OOGAAGIGT & Channe! indicators
== DUE@DoGay

e [ e R e | e [ e [ e

T
0
o?
0§

@ REC SELECT switch

o

MG HLEC

:

The built-in tuner of the HR-7600MS The basic procedure is: select a

has a capacity of receiving 12 different channel number, tune in to a station
channels. You can preset any TV and store the information. Then you
station in your area to any one of can easily call up any preset station
these 12 channels. It is you who deter- simply by pressing the corresponding
mine what TV station to specify for channei select button.

what channel number.

5. Open the pre-tuning control compartment cover.

6. Set the CH PRESET switch @ to ON.
The indicator @ will tight, And the AFT {Automatic
Fine Tuning) circuit will be switched off automatically
regardless of the setting of the AFT switch @ .

The built-in tuner conforms to the PAL B/G system.
When you use the built-in tuner to record TV broad-
casts, perform pre-tuning following the instructions
in thischapter.

Procedure 7. Press the channel select button which you have chosen to
1. Set the sub-power switch @ to ON., allocate to the station to be pre-tuned in. The channel
2. Swritch the power of the TV receiver ON. number corresponding to the selected channel will be
3, Set the REC SELECT switch @ to TUNER. illuminated,

4. Adjust the TV receiver's channe! to your VIDEO CHAN-
NE L. (See page 14.)
& Now a TV programme, if being received by the built-in
wner, will be shown on the screen of the TV receiver.
And now you are ready to preset the built-in tuner
o TV stations in your area while monitoring the
picture on the TV screen,
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8. Set the band select switch € as required.
Set to | when tuning in to VHF channels 2 through 4.
Set to 1Ll when tuning in 10 VHF channels 5 through 12,
Set 10 U when tuning in to UHF channels 21 through 69,
9. Turn the tuning control @ while observing the TV
screen to tune in to a desired station.
® Turning the tuning control in either direction moves
the tuning indicator in the corresponding direction.
10. To ohtain the best possible picture, make further adjust-
ments.

.

Sl Ay
. \\2\ a{‘i’

Striped picture

Clean picture

® Turn the tuning control first until you get the striped
picture and then slowly turn, little by little, to clear
up the picture,

11. Push in the same tuning control € to store the informa-
tion.

® The indicator will start blinking. Blinking will stop in a
few seconds. This means that the station was stored in
memory.

# If you should happen to turn the tuning control while
the indicator is still blinking, the channel Jock mecha-
nism will engage and, therefore, if you press another
channel select button it will have no effect. To correct
this situation in order to proceed with presetting other
channels, press the tuning control once again and wait
for the blinking of the indicator to stop so that the
preset information for the channel you selected last
will be stored.

12. Perform the same adjustments, steps 7 through 11, for
each of the other channels.
13. If everything is alright, return the CH PRESET switch
@ to OFF.
14. Make sure that the AFT switch @ is set to ON,
15. Close the compartment cover.

Notes

® Normally set the AFT switch & to ON.
If neighbouring channels are close 1o each other, set this
switch to OFF.

#® |f the picture is still not clear, perform fine tuning on your
TV receiver.

® Distorted pictures or sound will be recorded if fine tuning
has not been properly performed, Exercise care with this
sdjustrnent since the recorded picture and sound cannot be
adjusted later,
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Skipping unused channels

Though 12 channels are available for presetting to desired TV
stations, you may not need all 12 channels. In such cases,
vnused channels can be skipped so that only preset channels
are operable. This function is especially convenient when you
select the channel via the remote control unit which has only
one button for channel selection, If some channels are
skipped, you don’t have to press the CHANNEL button of the
remote control unit a number of times to reach your desired
channel,

To skip the channels, proceed as follows:

1. Select the channe! you-want to skip by pressing the
corresponding channel select button @& ..

2. Set the CH PRESET switch @ to SKIP.
# The indicator will light,

3. Push in the tuning control " .
The inaicator will blink momentarily and remain lit after
that. This means that the. information for skipping that
channel has been stored in memory.

4. Select another channel that you wish to skip and repeat the
same procedure as above,

5. Return the CH PRESET switch @ to OFF.

Note

® |t is possible to restore the skipped charnels for presetting
to another TV statioh whenever necessary. For this purpose,
set the CH PRESET switch to ON and press the channel
select button corresponding to the channel you want to
restore. Then tune in to your desired station and storeit in
the same manner as described above.

® Channel 1 cannot be skipped.

® When a chanrel which has been already preset to a station
is skipped, the stored information for that channel will be
cancelled. Therefore, if you wish 10 restore the skipped
channel, you should perform the channel presettireg proce-
dure for that channel once again.



HOW TO SET THE CLOCK

Basic guidelines
VIDEOG CASSEVTE RECORDER DINEEFswm] |——° CLOCK SET button
20 o Engages the Clock Set mode.
SET  mEALAT * (U] LT )
= acc INHEY —I—Q SELECT button
“ﬁ‘ omin W o vy et Selects the item for setting; *“second”,
“minute”, “hour"” and “'day"”’.
":f:w“ ﬂ-g wn I [ e § i )] s | s e | ——QSETMM
| w| | =@ o= OOEAGI0a Enters the required data for each selected
.uaasu: N A - r.o?m sEI:u m m m @ @ fem.
. =|Emeases You need only four controls to set

@ CLOCK button
Engages the Clock mode.

the clock.

First, CLOCK SET and last, CLOCIK.
In between, only SELECT and SET.
Select the item (the called-up item
will flash to indicate that it is ready to
be set} and set it by entering the cor-
rect data.

Procedure

When the HR-7600M53 is plugged into an AC outlet and the
rear panel MAINS POWER switch is turned ON, the display
shows a flashing “SUN 0:00", Now you are ready to set the
bailt-in clock to the correct local time.

1.

Press the CLOCK SET button @ , and the “second” digits
will start counting while flashing.

® During the Clock Set mode, if no command is entered
within two minutes, the Clock mode will be automatically
engaged. if you have not yet made the clock setting, press
the CLOCK SET button once again to engage the Clock Set
mode,

Clock setting is impossible with the sub-power switch @
set 1o the TIMER position.

2. Press the SELECT button @ , and then the “minute’
digits will start flashing.
3. Press the SET button @ until the correct minute indica-
tion is displayed. . Lo
4. Press the SELECT button @ ,and then the “hour” digits  Power failure indicator
will start flashing.
5. Press the SET button @ until the correct hour indication
is displayed.
6. Press the SELECT button @ . and then the “SUN’" indica-
tiony will start flashing.
7. Pressthe SET button @ until the correct day is displayed. & [f you find “SUN, 0:00" flashing on the display, it means
8. Pressthe SELECT button @ ,and then the “‘second” digits that a power failure has occurred and timekeeping has
will start Hashing. not taken place since that time.
9. Hold the SET button @& pressed, and the seconds will be & Correct the time indication following the above procedures.
resat to and held at “00", @ If the period of power outage is within about 10 minutes,

10.

® t{ the “second” indication is over “30" (from 30 to
59), pressing the SET button will reset the “‘second”’
digits 10 “00” but will give one increment to the minute
indication tfor example, 10°35"° — 11°00”).

Release the button at the exact instant of the reference

time signal {radio, telephone, TV, etc.) and the clock will

be set accurately to the correct local time.

cormrect time-keeping continues when power is reapplied.
During this 10-minute period, the built-in memory back-up
capacitor maintains time-keeping and preset timer memory,
thaugh the display blacks out,

The meimory back-up capacitor i automatically being re-
charged as long as the rear panel MAINS POWER switch is
sat to ON. It takes about 30 minutes to recharge this ca-

11, Press the CLOCK button @ to return to the Clock mode. pacitor from its fully discharged condition.
No item will be flashing any more. And the “second”
digints will turn off. Readjusting the clock time
¢ If a slight increase or reduction of time indication is found,
Notes readjust the clock following the same procedure as for time
® Holdling the SET button pressed for more than 1 second setting.

continuously advances the minute, hour or day indication
auto maticatly. Pressing it once advances the indication in
single increments only.
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Remember that the seconds from 0 to 29 will be reset to
Q0" when the SET button is pressed and the seconds from
30 10 59 will be reset to “{+1°):00",




PART |l

BASIC OPERATION

HOW TO LOAD AND UNLOAD THE VIDEO CASSETTE

Caution

@ Since the HR-7600MS employs a motorized cassette
loading system, loading and unloading the cassette are
only possible when the power is applied to the
recorder section. Do not force the cassette into the
cassette loading slot while the front panel sub-power
switch is set to OFF,

¢ Do not attempt to pull out the cassette once auto-
matic loading has started.

Loading Unloading
1. Set the sub-power switch @ to ON. 1. Press the EJECT button @ . The cassette will automatically
2. Insert a cassette with its labelled side facing you. The be gjected. Then, simply remove it from the cassette load-
cassette will automatically be retracted and loaded in the ing slot.
correct position. & The EJECT indicator will be flashing during automatic
® The STOP indicator will be flashing during automatic unloading of the cassette and then turn off upon com-
loading of the cassette and, when it has been correctly pletion of ejection.
loaded, will remain lighted. #® The EJECT button can be pressed during any mode ex-
® The automatic loading mechanism will gperate only cept Record and Audio Dub,

when the cassette is inserted correctly.

& [f loading into the correct position is not executed, the
cassette will automatically be ejected after about 6
seconds.
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HOW TO RECORD A TV PROGRAMME WHILE WATCHING IT

Basic guidelines
—@ TAPE RUN indicator
©) TAPE END indicator

Lights 10 minutes before the end o
and starts flashing & minutes befor

Flashes to show that the tape is running.

® PAUSE/STILL button
To stop the tape temporarily.

f the tape
e the end

~0 PLAY button

To start tape transport.

@ Tape counter

Now you are ready to record your
favourite TV programmes. Guidelines
for doing this: receive the desired TV

programme with the built-in tuner and

of the tape. When the sub-power switch is set to ON,
this 4-digit tape counter is illuminated.
VIDEQ CASSE | TL RECOAUER
Liis = ....: ! S.l:l'n sz -
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Dolby NR & o
indicator f l £ REC SELECT switch
REC button STOP button Setting to TUNER activates
To start recording. To stop recording, the built-in tuner.
. @ Channel indicators
NR switch The selected channel will be illuminated.,

To improve sound quality.

@ Channel select buttons
For selecting the specific channel from
which you want to record.

operate the tape section.

Confirm the settings of the SYSTEM SELECT switches
@ , @ and @ by referring to the chart on page 7.

buitt-in tuner iwhich conforms to the PAL B/G

This section describes the recording procedure when the

is used, If a separate tuner (or monitor-receiver} is used
to record broadcast programmes, see the next page,

system)

Preparation

1. Set t he sub-power switch @ 10 ON.

2, Load a cassette.

3. Setthe REC SELECT switch @ to TUNER,

4. Set the channel selector of your TV receiver to your VIDEQ

CHAUNNEL. (See page 14.)
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5.

Press the channel select button corresponding to the channel

you wish to record,

#® The picture you are going to record will appear on the
TV screen, but recording is not yet taking place.

# |f a clear picture or correct colour is not obtained, tun-
ing may not have been done accurately. Re-perform
tuning in the manner described in “"HOW TO PRE-TUNE
THE BUILT-IN TUNER'' on pages 15 and 16.




Recording
1. Press the REC and PLAY buttons @ @ simultaneously.
Recording will start.
® When these buttons are pressed, first the tape is pulled
out from the cassette and loaded around the tape trans-
port mechanism. During this period, the PLAY indicator
will flash.

® Then recording starts while the tape is running. In this
state, both the REC and PLAY indicators remain-lighted.

2. Set the NR switch @ to ON if you wish to make hiss-less
recordings.

# The Dolby NR indicator € will light.

3. To skip recording part of the programme, press the PAUSE/
STILL button @ . The tape will stop while remaining in
the Record mode.

& The PAUSE/STILL indicator will light with also the
REC and PLAY indicators remaining lighted.
4. To release the Pause mode, press the PLAY button @ .
5. To stop recording, press the STOP button @ .
¢ When the STOP button is pressed, first the tape is un-
loaded from around the tape transport mechanism. Dur-
ing this period, the STOP indicator will flash. When the
tape has returned into the cassette, the indicator remains
lighted.

® When the end of the tape is reached during recording,
the tape is automatically rewound to the beginning and
stops. During rewinding, the REW indicator lights and,
when the tape reaches the beginning, the STOP indicator
lights.

Notas

® For using the tape counter, see page 31,

e |f the REC button cannot be pressed, check to see if the
cassette safety tab has been removed. {See page 3.)

& Sound from a microphone connected to the MIC jack
can be mixed with the TV sound being recorded. -

® The Pause mode is released automatically after about 6
minutes in order to prevent tape damage and the Stop
mode is engaged. )

# The built-in automatic channel lock mechanism prevents
the selected channel from being altered during recording.
Therefore, if you wish to change the channel during re-
cording, first engage the Pause mode and then select a dif-
ferent channel.

® For your reference, this automatic channel lock mechanism
operates in the following cases:

{1) when the sub-power switch is in the OFF position,

{2) in the Programme Set mode,

{3} when the REC SELECT switch is in the AUX or
CAMERA position,

{4) when a tape is being played back, and

{5) in the Record mode.

Because of this, when you set the sub-power switch to ON

after it has been set to OFF, the same channel which was

selected last will be received, The same applies to case {3).

When you return the REC SELECT switch to TUNER

from AUX or CAMERA, the last channel is memorized.

HOW TO RECORD ONE TV PROGRAMME WHILE WATCHING ANOTHER

A programme, not being viewed, can be recorded while you
enjoy viewing another programme. This permits the recorded
programme 1o be played back later at your convenience. The
recording procedures are exactly the same as when recording
a TV programme while watching it.

HOW TO RECORD A TV PROGRAMME

® Set the REC SELECT switch @ to AUX.
® Select the channel you wish to record with the monitor-
receiver’s channel sslector.

The key points to be remembered are:

® Select the channel you wish to record with therecorder’s
channel selectbuttons @ .

& Seiect the channel you wish to view with the TV receiver’s
channel selector. :

FROM A MONITOR-RECEIVER

Other steps are identical to those for recordiyy with the
built-in tuner. However, when using a separaty monitor.
receiver, it is not possible to record cne progranmme while
watching another,



HOW TO PLAY BACK THE VIDEO CASSETTE

Basic guidelines
€ TAPE RUN indicator

TAPE END indicator

—€) Tape counter

Flashes to show that the tape is running. fts Lights 10 minutes before the end of the tape See page 31.
flashing irterval is accelerated or decelerated and starts flashing 5 minutes before the end
according to the tape supply reel speed. of the tape.
? Dolby NR indicator
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FF/SHUTTLE SEARCH button
¢ "}t?t::g:;nbad( To fast forward the tape or to play back the
. tape at about 9 times normal speed in the
forward direction to locate the desired tape
& STOP button section.
To stop playback.

& REW/SHUTTLE SEARCH button

To rewind the tape or to play back the tape
at about 9 times normal speed in the reverse

direction to locate the desired tape section,

Confirm the settings of the SYSTEM SELECT switches
@, & and @ by referring to the chart on page 7.

Procedure

1.
2.
3.

Set the sub-power switch @ to ON.

Load acassette.

Set the channe! selector of your TV receiver to your
VIDEO CHANNEL, (See page 14.}

When using @ monitorreceiver, select the A/V channel
specified on the model being used.

. Press the PLAY button @ .
. Make sure that the Dolby NR indicator & flights if you play

back tapes recorded with the NR switch ON. If it does not
light, open the sub-panel cover and set the NR switch @
to ON,

. To stop playback, press the STOP button @ .

® When the end of the tape is reached during playback,
tive tape is automatically rewound to the beginning.

Rewinding and fast forwarding the tape
® The same button is used for rewind and reverse shuttle

search, To rewind the tape, press the REW/SHUTTLE
SEARCH button @ in the Stopmode. When the beginning
of the tape is reached, the Stop mode is automatically en-
gaged. If you wish to stop rewinding midway, press the
STOP button @ .

The same button is used for fast forward and forward shuttle
search, To fast forward the tape, press the FF/SHUTTLE
SEARCH button @ in the Stop mode. When the end of
the tape is reached, the tape automatically starts rewinding.
If you wish to stop it midway, press the STOP button @ .

Shuttle search function

The unigue “shuttle search” function permits you to reach
quickly your desired tape section while following the playback
picture on the TV screen, The tape speed is about 9 times the
normal and “search for a scene’ is possible in both directions;
either forward or reverse, This is why this function is named
“shuttle search™.

After engaging the Play mode, press the FF/SHUTTLE
SEARCH button @ or REW/SHUTTLE SEARCH button
@ depending on the direction in which you are going to
search for a particular scene and hold it until your desired
scene appears on the screen, Releasing the button restores
the normal Play mode.
Since the audio circuit is switched off in this mode, you
are free from ‘‘unintelligible” sound.

Notes

. T

For usage of the tape counter and SEARCH switch, refer
1o page 31.

If the playback picture contains noise barg, adjustment with
the TRACKING controls may he necessary. Refer 1o page
3.

NTSC tapes recorded in the LP {LongPlay) or EP {Extended
Play) mode cannot be played back on this unit. If playback
is attempted with such a tape in the AUTQ mode, the
NTSC indicator will flash.

L -



HOW TO ENJOY VARIABLE-SPEED PLAYBACK

& SLOW SPEED control
To vary the slow-motion plavback speed
according to your needs,

To watch a programme in half the usual time.

Basic guidelines PLAY button
PAUSE/STILL button | 10 engage the Play mode.
To view a still picture. @ FR ADV button
STOP button ] To view still pictures successively by advanc-
To stop playback. 4 ing the tape by one frame at a time.
VIDED CASSE | IE RECORDER
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© SLOW button
To view slow-moticn pictures at variable ) ) )
speeds. To view still-frame, slow-motion or
© X2 button fast-motion piayback, first you have

to engage the Play mode by pressing
the PLAY button. Then any time you
can switch to variable-speed playbhack
by pressing the corresponding button.

Double-speed playback
® After engaging the Play mode by pressing the PLAY button
@ . press the X2 button @ . The X2 indicator will light and
playback will take place at a speed twice the normal.

® To restore the normal playback speed, press the PLAY
button @ .

® This function will be especially convenient for quickly run.
ning through longer tape sections while at the same time
following the contents until you reach the actual section
you want to view at the normal speed.

® No audio is heard in the Double-speed meda.

Slow-moﬂon playback
® After engaging the Play mode by pressing the PLAY button
@ . press the SLOW button €. The SLOW indicator will
light and playback will take place at a slower speed.

® You can increase or decrease the slow-motion speed accord-
ing to your needs, For this purpose, after engaging the
Slow mode by pressing the SLOW button €, open the sub-
control panel cover and_ turn the SLOW SPEED control
@ in either direction until you get the desired speed.

® The slow-motion speed is variable from approx. 1/5 to 1/25
the normal.

¢ No audio is heard in the Slow-motion mode,

e The Slow-motion mode is released automatically after
about & minutes in order to prevent tape damage and the
Stop mode is engaged.

Still-frame piayback

® After engaging the Play mode by pressing the PLAY button
@ . press the PAUSE/STILL button @ . The PAUSE/STILL
indicator will light and the picture will “freeze” instantly.

#® To releasa the Still mode, press the PLAY button § .

#® The Stilt mode is released automatically after about &
minutes in order 1o prevent tape damage and the Stop
mode is engaged.

Frame advancing

& While in the Still mode, you can advance the picture frame
by frame.

® Pressing the FR ADV button @ once, advances the picture
by one frame.

#® This function will be convenient to search for the precise
instant of a crucial scene you wish 1o view.

® No indicator tights in the FR ADV mode,

Notes

& During still-frame or slow-motion playback, the TY picture
might vibrate horizontally, To reduce such vibraions, we
recommend that you employ the AV channel ir video
playback if your TV receiver is provided with sute. If the
vibrations are rather excessive, consult your local JY dealer.

® For tracking adjustment during double-speed pr slow-
motion playback, refer 10 page 31,
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PART IV

ADVANCED USAGE

HOW TO PRESET THE TIMER FOR UNATTENDED RECORDING

Basic guidelines
& PROGRAM NO indicator

Displays the called-up programme number, —® COUNTER/REC LENGTH {MIN) digits
o Displays the recording length in minutes in
Programme repeat indicator the Programme Set mode.
Week indicator € Day indicator
f ¥ — @ SELECT button

Selects the item for setting; ““channel”,
“week”, “day”, “hour”, “minute” and “re-
cording length”,

|| CIO0]0elfn) 2]

[———]— =]

- T ) 0
L]
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-
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{9 CANCEL button
To cancel the preset data.

@ PROG NO button
To call up a programme memory on which
recording data are to be entered.

@ PROG REPEAT button
L For repeated pre-programmed recording,

CLOCK button

© PROG SET button
Engages the Programme Set mode.

VIDED CASSETTE RECORDER

e o e || Gk b =
E [~1.~3 — .n n
"amu o 1200 150 w | 9 SET button

W hitibiiteiions i Sets the required data for each called-up
m._.l,. item.
Rel [N | e | i | i

ol 3

p IR |2 N G & Channel indicators

The selected channel to be recorded later
will flash,

Timer recording is possible only when
the built-in tuner (conforms to the
PAL B/G system) is used.

The built-in 2-week/8-programme pro-
grammable timer permits recording
of preset channels on preset days, at
preset times for preset lengths while
you are away. First preset the pro-
grammable timer and then operate the
recorder section for unattended re-
cording {this procedure is described in
the next chapter). Guidelines for pre-
setting the timer: Call up a pro-
gramme number among 1 through 8
and enter the programming data with
the SELECT and SET buttons.

Procedure
1. Pressthe PROG SET button @
® The display will be changed from the Clock mode to
the Programme Set mode.

it

U N

® When the PROG SET button is pressed, programme
No. 1 is always called up first. If you wish to change
the programme number, press the PROG NO button @ .




2. Press the SET button & until the TV programme channel

number you want to record is illuminated.

® [n the Programme Set mode, the chanriel select buttons

are inoperative.

Press the SELECT button @ , and then *1st SUN" will

start flashing,
4. Press the SET button @ to specify the day.
® Pressing it once advances the indication by one day and
holding it pressed advances the indication rapidly.

® The sequence of indication changing is: from SUN to
SAT of the 1st week, then from SUN to SAT of the
2nd week, then everyday from SUN to SAT of the 1st
week, then returning to the original condition,

5. Press the SELECT button & , and then the “hour” digit
will begin flashing.

6. Press the SET button @ to obtain a desired hour indica-
tion.

7. Press the SELECT button @ , and then the “minute”
digits will begin flashing.

8. Press the SET button € to specify a desired minute in-
dication.

9. Press the SELECT button € , and the REC LENGTH
digits will begin flashing.

10. Press the SET button @ to obtain a desired recording
length,
¢ The recording length can be set within 395 minutes in

S-minute steps.

11. Now you have finished presetting the timer for program
“1”, If you need to enter another preset programme,
press the PROG NO button @ |, and “2 will be displayed
on the PROGRAM NO indicator @ for the next pro-
gramme setting. You can follow the same procedure as
instructed above.

12. When you have finished all necessary presettings to future

programmes, set the CLOCK button @ to return to the

Clock mode.

After having programmed the timer, be sure to load a

cassette, make sure that the REC SELECT switch @ is

set 1o TUNER and set the sub-power switch @ to TIMER
following the instructions given below,

@

13

Repeetmg the praset programmes

® Nomnally the preset data are cleared after a recording has
teen made accordingly, However, if you wish 1o hold the
preset data in memory in order for recordings 1o be made
repeatedly according to this same data (for example, at the
same time on the same day every week), press the PROG
REPEAT buiton € . The programme repeat indicator @
will light,

Caneellmg the preset programmes
® The preset programines can be cancelled by pressing the
CANCEL button @@ after calling up the corresponding pro-
gramme number on the display.

® |f you wish to cancel all preset data for programmes 1
through 8, press the CANCEL button @ while simultane-
ously holding the PROG NOQ bution € . Then all program-
mes will be cleared and programme No. 1 will be displayed.

Notas

® During the Programme Set mode, if no command is entered
within two minutes, the Clock mode will be autematically
engaged. If you have not vet finished setting the pro-
gramme, press the PROG SET button once again.

® The preset data can be called up any time for checking by
engaging the Programme Set mode and calling up the re-
levant programme number,

® f you wish to change the preset data partially, press the
SELECT button in the Programme Set mode until the
corresponding item starts flashing on the display and enter
the new data by pressing the SET button,

#® |t is impossible to alter the programmed data {except the
recording length) during actual timer recording.

® The recording length can be changed even during timer
recording by using the SELECT and SET buttons in the
Programme Set mode,

® If a power failure should occur {and last longer than about
10 minutes), not only time-keeping stops {see pag: 17}, but
also all the preset data will be cancelied. A flasiing SUN
0:00 indicates this after power has been reapplied. In such
cases, first carrect the time indication and then ree nter the
programming data.

HOW TO SET THE RECORDER FOR UNATTENDED RECORDING

After having programmed the timer, prepare the recorder
section for unattended recording.
1. Set the sub-power switch § to ON.
2. Load a cassette,
® Make sure that the tape length is sufficient for the sum
of your intended recordings.
® Make sure that the safety tab of the cassette is in place.
3. Make sure that the REC SELECT switch @ is set.to
TUNER.
4. Set the sub-power switch @ to TIMER.
® |f the safety tab of the cassette has been removed, the
cassette is automaticatly ejected when the wb-power
switch is set to TIMER,

Now preparations for unattended recording are womplete;
when the preset switch-on time is reached, recordingwwill start
automatically. There is no need to press the REC acd PLAY
buttons to engage the Recording Standby mode,

Notes

® Tape loading starts 10 seconds before the preset switch-on
time and recording starts exactly at the preset time

® |f the end of the tape is reached during timer mcording,
the auto rewind mechanism does not function and the
cassette is automatically ejected.

® After the unattended recording has been made, se; -the sub-
power switch to OFF.
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FOR A BETTER UNDERSTANDING OF

THE PROGRAMMABLE TIMER

Two-week timer

“Two-week" presetting capacity means that you can
“raserve” recordings on any one of 14 days in advance
including the day of setting.

If the current day of setting is Sunday:

. stweek L ..o
[ sun [ mon | .Tue [wep | hu | Fri | saT |
. . 2ndweek .. ... - oo..
| sun | mon | Tue [ weo | vwu [ FRi | sat |
-

lsw) [ | T [ 7 3

# In this situation, there may be no possibility of con-
fusion in setting the day.

* Namely, the “1st MON"” is Monday of the current
week and the “2nd MON' is Monday of the next
week. The same applies to other week days.

# Regarding Sunday, there are two different cases; one
is that you are going to set the timer to a time before
the current time of setting and the other is that the
preset time is a time after the current time of setting.

® In the former case, the 15t SUN” is the next Sunday
and the “2nd SUN" is the Sunday after next.

® In the latter case, the *ist SUN" is the current
Sunday and the “2nd SUN" is Sunday of the next
week., '

If the current day of setting is Wednesday for exampie:

{ sun | mon | TuE | wEo-Il THU-[ Fal[ sAT |

et

. ... L o - -~ 2nd wesk

[ sun | mon | Tue [weo | Tau | Fri [ sat |
—

[ sun | mon | Tue | wep | [ [ |

& Remember that the “1st MON", 15t TUE" and so on
... mean the first coming Monday, the first coming
Tuesday, and so on, and not Monday of the current
week.

® Similarly, the “2nd MON", "2nd TUE"” and so on
... are the second coming Monday, the second com-
ing Tuesday, and 50 on, and not Monday or Tuesday
of the next week.

® if you are on Wednesday for example, and wish to
record something on Tuesday of the next week, the
preset data should be “1st. TUE”. To record on
Thursday of the next week, set “2nd THU™.

¢ Regarding Wednesday, the same as mentioned about
Sunday on the left applies.

8-programme timar

“B-programme’’ presetting capacity means that you can
have 8 separate programme entries which contain dif-
ferent programming data. Because of this capagity, you
can even “reserve” B different TV programmes, either
on the same day or on different days.

Each programme (No. 1 through No. 8} entry contains
information on “TV programme channel number”,
“day”, “switch-on time”, ‘“recording length” and
“either single or repeat”’,

Example of the contents of ane progracnms entry:

Varisty of setting possibilities

® You can set for some day of the 1st week or the 2nd
week.

® You can set for one day of every week by first setting
that day of the 1st week and pressing the PROG RE-
PEAT button.

® You can set for one day of every week starting from
the second week by first setting that day of the 2nd
week and pressing the PROG REPEAT button.

® You can set for all days of the 1st week. For this set-
ting, obtain the indication “1st SUN MON TUE WED
THU FRI SAT”, and recordings will be repeated at
the same time everyday for one week.

® You can set for all days week after week. For this
setting, first obtain the indication as mentioned above
and then press the PROG REPEAT button. And re-
cordings will be made everyday week after week,

& All the above applies for all 8 programme entries,

Prograrrene priority

® f you have preset two programmes for the same day
and the same switch-on time, the setting correspond-
ing to the smaller programme number has priority.

¢ |f two programmes have preset times which overlap,
the earlierstarted programwne will be interrupted by
the latter one,

® When a certain preset time is reached in the Sleep
Timer mode, the Sleep Timer mode has priority,
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HOW TO USE THE SLEEP TIMER FACILITY

Basic guidelines

COUNTER/REC LENGTH (MIN) digits
For setting the period of time after which
the power is avtomatically switched off,

— SLEEP indicator
The word “SLEEP” is illuminated in the
Sleep Timer mode.

&) SELECT button

VIDEQ CASSETTE RECDREER

Enabies the REC LENGTH digits to flash so

= aa | MEDWoE
-

e ] e

= e e = that they can be changed,

T aceur CUmCEL wep HELECT
. \SLE!'

e o 1200355

ST ORRER WD Y
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—8 :?Ewsg. [N =} e | o | e |
- Ph, SECAM @ sET button
| e e MG Sets the required time for the Sleep Timer
mode to continue.

The built-in sleep timer tacility allows
recording to stop automatically after a
certain period of time. Start recording
in an ordinary manner, then shift the
sub-power switch to TIMER and st
the switch-off time,

Procedure
1. Set the sub-power switch @) to ON.
2. Load a cassette.
& Make sure that the safety tab of the cassette is in place.
3. Start recording in the manner described before,
4, Shnft the sub-power switch @ to TIMER.
& The SLEEP indicator @ will be illuminated and the
figures "“060” will appear on the REC LENGTH
indicator. This means that power will be switched off
automatically after 60 minutes,
8. If you want to change the length of time, press the
SELECT button @ .
¢ The digits will start flashing.

6. Press the SET button @ to obtain a desired length of time.

® The length of time can be set within 395 mirwtes in 5-
minute steps.

7. Press the SELECT button € once again, and the digits will
stop flashing and the Sleep Timer mode will be engged.

After a preset time, power will be switched off automatically.

If the end of the tape is reached during recording in e Sleep

Timer mode, the automatic rewind mechanism joes not

function and the cassette is automatically ejected.



HOW TO RECORD WITH A VIDEO CAMERA

T

Basic guidelines
VIGEO CASSETTE RECORDER
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FSTEM SELECT

® @

&A‘I’ button

$ CAMERA connector

® REC button For direct connection of 8 camera using a
10-pin cable,
@ REC SELECT switch When a camera is comnected to the
Setting to CAMERA enables signals fromthe CAMERA connector and the REC
camera connected to the CAMERA con- SELECT switch is set to CAMERA, it
nector to be recorded. is powered through the recorder and
' scenes being shot by the camera will
appear on the TV screen,
Procedure Notes
. Connect a camera. ¢ |If feedback noise {whistling or howling) is heard from the

1
2
3
4

5
6

. Press the sub-power switch €@ to ON.
. Switch on the TV receiver.

. Set the TV receiver's channel selector to your VIDED

CHANNEL.
. Set the REC SELECT switch €@ 1o CAMERA.

® Y ou can monitor the scenes being shot by the camera, .

. Load 3 cassette,

7. Press the REC and PLAY buttons @ @ simultaneously,

8. Operate the camera’s start/stop switch. Now recording wjll

The recorder enters the Recording Standby mode.

® When a camera is connected, starting or stoppingof the
tape is remotecontrolled by the camers. Therefore,
pressing the REC and PLAY buttons does not yet start

the tape-running operation.

start.

TV receiver, reduce the volume or move the microphone,
gither external or built within the camera, farther away
fromrthe TV receiver.

Power to the camera is switched on or off with the sub-
power switch or by using the buitt-in timer,

With some cameras, their battery waming indicator may
flicker, however, no problem occurs with recording as long
as the picture being monitored on the TV screen appears
normal.

Confirm the signal system of the camera being used and
set the SYSTEM SELECT switches @ , @ and @
correctly to suit the camera,
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"HOW TO PERFORM AUDIO DUBBING

Basic guidelines

VIDEO CASSETTE RECORDER [X)[oomswsww]
[ — I — [—]
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PYETEM SELECT,

—@ PLAY button

© AUDIO DUB button

To start audio dubbing.

Audio dubbing means recording a
sound track ona pre-recorded cassette.
Sound from a source connected to
the rear panel AUDIO connector, or
from a microphone connected to the

@ REC SELECT switch
Setting to AUX enables signals from audic
equipment connected to the rear panel
AUDIO connector to be recorded.

front panel MIC jack, or a mixture of

the two can be recorded. The prev-
ously recorded sound is erased and
replaced with a new sound track by
audio dubbing,

Procedure

1.
2,

Load a pre-recorded cassette.

Set the TV receiver's channel selector to your VIDEOD
CHANNEL to monitor the playback picture while dubbing
audio,

. Set the REC SELECT switch @ to AUX.

& If you record sound only from the microphone, this
switch has no effect and may be in any position.

. Press the AUDIO DUB and PLAY buttons @ ® simultane-

ously, The AUDIO DUB and PLAY indicators will light and
audio dubbing will start.

Notes

Use a high-impedance microphone,

If whistling or howling is heard during audio dutbing, re-
duce the TV volume or move the microphone farther away
from the TV, Recording is being performed even if sound is
not heard from the TV receiver. If you want to monsitor the
sound being recorded, connect an earphone to the TV
receiver,

The pause function facilitates audic dubbing. Frst play
back the pre-recorded tape and press the PAUSE /STILL
button at the point from which you wish 1o surt sudio
dubbing. f necessary, adjust the point by using the FR
ADV button. Then press the AUDIO DUB and PLAY
buttons simuitaneously. This permits you to surt audio
dubbing exactly at the right point.

Even though you are playing back the tape in the Double-
Speed (X2} mode, normal speed is automaticallyr esumed
when the Audio Dub mode is engaged.



HOW TO PERFORM INSERT EDITING

Basic guidelines
@ REW/SHUTTLE SEARCH button
@ PLAY button —@ COUNTER RESET button
VIDEO CASSETTE RECORDER [DEwreinm)
ot [chmens shsen
= M1 ASPEAT WED
NS => S| 1200 ¢cos:
g Ng. g — OO RO COUNTERAES LBk N i g
NGERT NN O G l?-_- ‘w"::-:ew _g wfk [ ] e || s ] e | e [
—= =~ 5% | OB
. rE—r s T sa| DOE@MO0D0
J ll,_: l[l- " - I[ | '" 'E conon s [—T——1—1—1—1]
|
@’ '@ ~H Z;:.H - ;‘.ﬁ.ﬁ o @
:; wow TAAER MG e L o TELE ArdIEm SELQET MAERT  wecLD
Ul U
b ® & ®
PAUSE/STILL button & INSERT button :
switch
Engages the fnsert Edit mode. ® REC SELECT
—€P INSERT indicator
Lights during insert editing.
A Good
Match

Edited tape

New video and audio signals to be

Insert editing means recording a new
scene into a section of pre-recorded inserted can come either from a video

tape so that a part of the original
recording can be replaced with a new
one without excessive picture distor-
tion at edit-in and edit-out points,

camera or another video cassette
recorder, or even from the built-in
tuner.




Connections

For inserting video and audio signals from & camera connected to the CAMERA connector.

Video camera i
Microphone {Microphone sound can also be
recorded simuitansously).
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CAMERA connactor

For inserting video and audio signals from another video cassette recorder.

Anothar recorder
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connector connector VIDEO IN AUDIO connector
Gconnector

Satisfactory insert editing is possible only when the new
signal to be inserted and the signal pre-recorded on the
tape have the same signal system.

Procedure

1. Loada pre-recorded cassette, 10.

2. Set the TV receiver's channel selector to your VIDEO
CHANNEL to monitor the playback picture.
3. Set the REC SELECT switch @ as required,

AUX: To insert programmes from a different tape.
TUNER: To insert TV programmes from the built-in
Tuner.

CAMERA: To insert camera signals from a camera con- 11.

nected to the CAMERA connector,

4. Play back the tape tc determine the edit-out point (the 12.

end of the tape section to be replaced).

5. Press the PAUSE/STILL button @ at the edit-out point. 13.

6. Reset the tape counter to ‘0000 by pressing the
COUNTER RESET button @ .

Operate the source equipment properly.

# Play back on another recorder the tape_priggramme to
be inserted. :

® Operate the camera 5o that it is in the ninning lock
mode.

® Select the channel to be recorded with the sorrespond-
ing channel select button.

Press the PLAY button @ to start insert #ditiryg. Now

video and audio signals will be recorded simultmeously.

At the counter reading of 9000, recording wwill stop

automatically and the INSERT indicator will wrn off.

The tape will continue running in the Play mocs,

7. Run the tape backwards by pressing the REW/SHUTTLE  Notes

SEARCH button @ to determine the edit-in point {the
beginning of the tape section to be replaced).

Press the PAUSE/STILL button @ at the edit-in point.

Press the PAUSE/STILL button @ and the INSERT @
button @ simultansously. This engages the Insert
Standby mode in which the input signal can be monitored

on the TV screen; the still picture changes into the input
signal that you are going to record. The input sound ®
signal can also be monitored. The INSERT indicator @

will light.

v

Do not use the STOP button to stop insert editing,
if you press the STOP button, the tape stops anj thee Insert
Edit mode is cancelled.

If there happens to be a non-recorded segmentpn the pre-
recorded tape on which you are going to insentpewy mate-
rial, the picture will be distorted temperarily ;¢ «his seq-
ment during playback.

The insert edit is not of the professional type Teerefore
the results very much depend on the previousy recorded
signal, whether colours are stable or fluctuate sighely. This
is not due to any defect of the unit,

Do not repeat insert editing onto the same segjor of the
tape, 85 this will degrade the picture quality.



PART V

HOW TO USE THE TAPE COUNTER
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HOW TO USE THE SEARCH SWITCH

COUNTER - SECA

ON. OFF . t sTD. P

OFF « B CUE- ODF-ENT
NA

SEARCH SYSTE

To search for a specific tape section, you can apply either the
Counter Search or Cue Search mode.

Counter search

When the SEARCH switch @ is set to COUNTER, the point
corresponding to the counter reading of nearly 0000 is auto-
matically located in the Fast Forward or Rewind mode. There-
fore, its typical use may be: {1} press the COUNTER RESET
button at the start of playback and {2) after.playback, rewind
the tape. Then the tape automatically stops whan the counter
reaches nearly ‘0000, facilimting the location of the tape
section you wamt to play back again.

ADDITIONAL FACILITIES

The tape counter is helpful for tape indexing. When the sub-

power switch @ is set to ON, the display shows the tape

counter beside the clock time,

® The tape counter functions in all tape modes,

® Pressing the COUNTER RESET button @ resets the
counter reading to nearly **0000",

® When used in conjunction with the SEARCH switch @
counter search function is available {see next chapter).

Cue search

At the beginning of every recording, a cue signal is recorded
on the tape, The cue search function enables the sensing of
this cue signal and stops the tape at a point where a new
recording was made. Similarly to the counter search function,
this mode is applicable only in the Fast Forward and Rewind
modes. If you wish to view the recorded material immediately
after it was made, set the SEARCH switch €@ 10 CUE. After
recording, if you rewind the tape, it stops automatically where
the recording was initiated {the cue signal position}.

Notes
® The cue signal is recorded in the following cases:
{1) When a recording is initiated from the Stop mode
{STOP 10 REC).
{2) When a timer recording is initiated (TIMER ON to
REC).
{3) When a recording is initiated from the Play mode by
pressing the PLAY button together with the REC
button (PLAY to REC).

HOW TO USE THE TRACKING CONTROL

®

SLow x2/8T0D
TRACKING

'Y

If the playback picture contains noise bars {this is likely to
happen when you play back a cassette which was recorded
with a different video recorder unit), adjust the TRACKING
controls €, X2/STD control during playback at normal and
double-gpeed and SLOW control during slow-motion playback,
Turn it slowly in either direction until the noise bars are
minimized on the screen.

Note
After playing back that particular cassetts, be sure 1o return
the TRACKING controls to their centre position,

—-31 -




HOW TO USE THE REMOTE CONTROL UNIT

Features

Infrared-ray transmitting port

Jve ©—]— Levindicator

t = 1 TV PROG

- =L BFAADY
— &=
AUDIO L PAUSE

5000 WiNE® waec
e
AREW pPLAY -FF

UTTLE SEAR
B3

WIRELESS REMOTE CUNTROL umil
M FTRE

Installing the batteries

1. Slide the battery compartment cover on the rear of the unit
in the direction of the arrow { » }.

2. insert 2 “'R6'’size barteries {provided} in the correct
directions into the battery compartment.

¢ [ the LED indicator fails to light when one of the buttons
is pressed after the remote contro! unit has been used for a
long time, the battery power is insufficient. Replace all 2
batteries with fresh ones following the instructions.

This remote control employs infrared-ray transmission.
Main operational buttons on the recorder are duplicated on
the remote control unit for at-a-distance operation,

This remote control can operate the recorder from a distance
of up to 10 m.

All tape control modes {except EJECT) and TV programme
channel selection are possible via the remote control unit.
There is no possibility of cross-madulation or mis-operation
from other infrared remote control units.

Operation

Direct the infrared-ray transmitting port toward the re-
corder’s receiving window,

The function of each button is exactly the same as that of
the corresponding button on the recorder.

For TV programme channel selection, press the TV. PROG
button a number of times.

The LED indicator on the remote control unit lights to
indicate that it is transmitting a signal.

tf some channels are skipped, you don’t have to press the
TV. PROG button of the remote control unit a number of
times to reach your desired channel.

Notes

Do not attempt to press two buttons simutaneously
{except PLAY and REC or PLAY and AUDIO DUB}, other-
wise malfunctioning may result.

When you have switched the power off via the remote
control unit, even though the recorder’s sub-power switch is
in the ON pasition, the recorder is inoperative {with the
power indicator turned off}). To re.apply powr to the
recorder, either press the QN button on the remaie control
unit or first set the recorder’s sub-power switch 10 OFF and
then set it to ON once again.

The metal latch provided permits the remote control unit
to be hooked onto various places. Attach it as illugrated.

Specifications

Power supply : DC 3V ("RE" battery x 2)

Dimiensions : 63 mm{W) x 130 mmi{H) x
21 mmi{D}

Weight : 120 glincl. batteries)

Operating distance  : 10 m max.



PART V

ADJUST YOUR TV RECEIVER WHEN ...

Speed or Still Playback may require adjusting your TV receiver,
If your TV receiver shows the following symptoms during
Speed Playback or Stilt Playback using the HR-7600MS, adjust
the TV receiver first.

Symptom Adjustment

Picture vibrates vertically,

Turn the V-Hold knob
slightly for stabilizing.*

SUPPLEMENTS

HEAD CLEANING

® Picture playback may hecome
blurred or interrupted while the TV
programme received is clear. This
does not mean that the recorded
programme has been erased.

@ Dirt accumulated on the head after
long periods of use causes such
troubles. In this case, head cleaning
requiring highly technical care is
necessary.

*For head cleaning, consult the nearest

JVC dealer,

The upper portion of the
picture drifts horizontally.

Turn the H-Hold knob
slightly for stabilizing.*

Turn the H-Held knob
slightly for stabilizing.®

-

\

Picture is flattened
vertically.

Inherentin your TV

I the V-Hold and H-Hold knobs are
rioct provided on your TV receiver,
please consult your JVC dealer.

receiver.

Only s portion of the

picture continues to flicker.
Not adjustable.
inherent in your TV
receiver,

“If an unsatisfactory result is obtained, adjust
the V. HOLD knob tocated on the sub-
control panel of the unit so that a stable
picture is obtained,

oy 7 Sy

o LErE E)
29 :

K3

¥.HOLD

** |f an unsatisfactory result is obtained, itis
necessary toadjust the AFC circuit of the
TV receiver,




IN CASE OF DIFFICULTY

What may initialty appear to be trouble is not always a real problem. Make sure first . ..

Symptoms

Check points

Clock is functioning property,
but the set is not powered
with the recorder’s sub-pow
switch set to ON. :

REC or AUDIO DUB button
cannot be pressed in.

Buttons for variable-speed
playback do nét function.

Na colour or rolling picture.

Channel cannot be changed
during pretuning,

. ® Have you switched the power off last via the infrared remote control unit?
— |If 50, set the recorder’s sub-power switch to OFF once and then set it to
ON again,
— Or simply press the remote control unit’s ON button,

® |5 the safety tab.on the video cassette broken?
— Reseal the slot with cellophane tape.

Have you pressed the PLAY button first?
— If not, press it.

® s the video mode select switch {on the rear panel) set to COLOUR?
® Are the SYSTEM SELECT switches set correctly? {See page 7.}

® Have you turped the tuning control while the indicator is still blinking?
— If s0, you cannot salect any other channel. See page 16.

SPECIFICATIONS

General

Power requirement  : 110/127/220/240 V AC,
50/60 Hz

Power consumption
Camera connector

: 45 watts (60 W with camera}

Resolution of picture : More than 250 lines

: More than 240 lines (NTSC/SECAM}
: 67 dBs/high impedance, unbalanced
: =20 dBs/50 k-ochms, unbalanced

. -6 dB, high impedance load

Audio mic input
Audio line input
Audio output level

output :DCI12V—=1 Amax. Audio output
Temperature : Operating: §°C to 40°C impedance : 1 k-ohm, unbalanced
Storage:  -20°Cto 60°C Audio frequency :
Operating position  : Horizontal only range : 70 Hz — 12 kHz
Weight :12kg Audio S/N : More than 48 dB (Noise reduction on}
Dimensions 1 460(W) x 154(H} x 371(D} mm TV tuner/RF section
Tape deck section Channel storage
Format ! VHS standard capacity : 12 channels
Video signal system  : PAL and SECAM colour and CCIR Aerial input : VHF band |, channels 2 — 4
monachrome signal, 625 lines VHF band I}, channels & —1 2
NTSEC colour and EIA monochrome UHF band 1V/V, channels 2| — 69
signal, 525 lines Aerial output : UHF channeis 32 — 40 (Adjis table)
Video recording : Luminance: FM recording Digital clock/timer
system Colour: Phase shift & converted Clock display : 24-hour fluorescent digital dsgplay
subcarrier direct recording with day indication
(PAL/NTSC) Reference frequency : Quartz controlled
1/4 frequency count Start time setting : Within 2 weeks
down and direct record- Programming capacity: 8 programmes
ing {SECAM) Accessories : Aerial cable
Scanning system : Rotary, slant azimuth, two-head Video cassette
helical scan system Infrared remote control unit
Tape width : 12.65 mm “R6” battery x 2
Tape speed : 23.39.-mm/sec (PAL/SECAM) Metal latch
33.35 mm/sec INTSC) Optional accessory  : Wired remote control unit
Playing time : 240 minutes with E-240 {PAL/SECAM) {RM-P73U)
Video input : 0.5 10 2.0 Vp-p/75 ohms
Video output : 1.0 Vp-p 76 ohms Design and specifications subject to changs without
Video S/N 43 dB (with Rohde & Schwarz

noise meater)
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SECTION 1
GENERAL DESCRIPTION

PAL SYSTEM
GENERAL OUTLINE

The VHS system achieves very low tape consumption
and uses low cost video cassette tape. Recording time in
the standard mode has become 3 hours,

Increased recording time results from the narrow gap
video heads, high sensitivity video tape and the slant
azimuth recording head configuration which eliminates
the need for a guard band between recorded tracks.

In addition, the VHS format takes into consideration
special operating modes such as still picture, slow motion
and speed playback. The design also allows switching
over between the SECAM and NTSC television standards.

Adoption of the VHS format presented several technical
challenges, Faremost among these were obtaining high
picture quality and high resolution despite the slow
{4.9 meters per second) relative speed between the tape
and video heads, improving signal to noise ratic {S/N},
and preventing black to white reversal phenomena due
to the short recording wavelength of 1.0 pm. Also the
+6° azimuth angle of the video heads alone is not suf-
ficient to eliminate crosstalk from the lowband con-
verted color signal.

Steps for solving these difficulties included adoption of
a nonlinear emphasis circuit and selecting the emphasis
amount for optimum S$/N. The reversal problem was
overcome by using a double limiter cireuit, while a phase
shift system has been designed far eliminating color
crosstalk,

The following discussion covers several main points of
the VHS format.

11



1.2 MAGNETIC TAPE PATTERN

1.2.1 Standard

In the VHS format, two rotating video heads at +6°
azimuth angle are used for recording without a guard
band. Fig. 1-1 indicates the recording pattern, while the
pertinent values are listed in Table 1-1.

\ . CH-2 Video Track
Audio ta Audio Guard

Tape Travel Direction /
B EEEEEE———
LN CH-2 Audic Track [R) // J] ©
1 AN v +
| CH-1 Audio Track (L} 7/ ]
i
Vjdeo Head
Writing Direction [ ™™ 2 @
1 H ]
L]

Tape Reference Edge
X

@ Control Head
MNote:

Note: Distance from the CH-2 Video
Track 180° outlet point to CTL
signal pulse,

View from magnetic coating side

Fig. 1-1  Magnetic tape pattern
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Items

{ A} Tape Width
{Vt) Tape Speed
{¢) Drum Diameter
{Vh} Writing Speed
{P) Video Track Pitch
{B) Video Width
(W} Video Effective Width
{ L) Video Track Center
9. (V) Video Track Width
10. (C} Conwol Track Width
11. (R} Audio Track Width
12. (D} Audio Track Width
13. (E} Audio Track Width
14. {F) Audio Track Reference Line
15. {h} Audio to Audio Guard Width
16. (f80) Video Track Angle
17. (@) Video Track Angle
18, {a) Video Head Gap Azimuth Angle
19, (X} Positions of Audio and Control Head
20. { } Positions of Front Edge of V-SYNC
21. { } Tape Back-Tension

e R U ol

mm

mm/sec

mm

m/sec

mm
mm
mm
mm
mm

mm

Standard Remarks

12.65 + 0.01

23.39+0.5%

62 +0.01 {Upper Drum)

4.85

0.049

10.60

10.07

6.2 Measured from reference edge

0.049

0.75

1.0 Single track

0.35 CH-2 (R}

0.35 CH-1 {L)

11.65 Measured from reference edge

0.3

5°56' 7.4"” {Stopped)

5°67' 60.3" {Runining}

6° £10

79.244

5~ 8H Inside the W bottom edge

30~4bg At tape beginning and at the drum
entrance

Table 1-1

Magnetic tape pattern

Note: Tests and measurements shall be made under the following conditions.
Temperature: 20°C £ 2°C, Relative humidity: 65% * 5%

1.2.2 Horizontal correlation

The azimuth head configuration removes crosstalk from
maost of the high frequency portion of the FM luminance
signal, however, it is not able to fully eliminate crosstalk
from the low frequency component of the lower side-
band portion. This residual crosstalk is reduced by em-
ploying line correlation for the tape pattern.

Line correlation {or “'H correlation”) consists of arrang-
ing the horizontal sync signal positions of adjacent
recorded tracks. Since this makes the frequencies of the
main signal and crosstalk signal very close, the demodu-
lated crosstalk amount becomes extremely low with

Tape travel direction

Head writing
direction

position

Fig. 1-2 VHS recording signal pattern

respect to the main signal. The type of H correlation
used in the VHS format is shown in Fig. 1-2

In order to provide H correlation in the 1ape pattern,
tape speed, head drum diameter and otherfactors must
be decided. The adjacent track correlation in the VHS
format is 1.5 H. This 1.5 H difference is im portant not
only for removing low frequency crosstd k from the
luminance signal, but also for correcting color signal
crosstalk in the SECAM system, for which phase shift-
ing cannot be used.

Another advantage of H correlation is in aoiding skew
distortion effects during special operating rnodes such
as still, slow motion, 2x speed and shuttle;earch, when
each video head traces two or more trades. In these
modes, the harizontal sync signals becomegrayed back
at fixed intervals.

1-3



1.3 LUMINANCE SIGNAL RECORDING SYSTEM

PRE-
EMPHA.

LPF == W/D CLIP

FM. MOD.

Azimuth video

Video input
signal
{Color TV signal}

Color signal recording system

HPF REC AMP —1

MIXER

head * 6°

Fig. 1-3 Luminance signal recording system

Frequency modulation {FM)} is used for the luminance
signal recording system. A simplified block diagram of
the systern is shown in Fig. 1-3,

A lowpass filter {LPF) removes the color component and
passes only the luminance component of the input color
TV signal. At the next stage pre-emphasis circuit, the
high frequency portion of the luminance signal is en-
hanced in order to improve S/N during FM recording.
Since excess pre-emphasis could lead to black/white
reversal due to the shortened recording wavelength, a
white/dark clip circuit cuts the owvershoot and under-
shoot components which exceed certain positive and
negative levels,

The frequency maodulator (FM MOD) converts the AM
luminance signal to FM, which goes through a highpass
filter (HPF) to the recording amplifier. These circuits
amplify the signal with the proper frequency character-
istic, after which it is mixed with the down converted
color signal and supplied to the video heads.

1.3.1 Luminance signal recording frequency charac-

teristic (LPF)

As shown in Fig. 1-4, when the video input is a color TV
signal, a lowpass filter removes the color component and

Luminance signal recording band

[Color TV signal) Color subcarrier

(4.433619 MHz)

1 2 K 4 5 6
w~ Frequency {MHz)

Fig. 1-4 Luminance signal recording band

the luminance signal, with a bandwidth of from about
30 Hz to 3.0 MHz, is used. With some VHS models,
when the input is a black and white TV signal, it by-
passes the LPF, allowing a wider bandwidth to beyond
4 MH:z.

1.3.2 Pre-emphasis characteristics

15
14 T
1 o e 4
g 12 i)
- y
= M A4
g Y
a9 2
o
£ g ,/
! /A
5
: Vit
4
3 V4
2
1|—
0
I
0.04 0.1 02 04 1 2 345
e Freguency {MHz)
C T=CxRb=1.3usec £ 005 usec
=R _
O_Cj_‘ x=22-4:03
Ra$ oQUT
IN Rk 1
{1y T=135usec {2} T=1.26pusec
X =473 X =37

Fig. 1-5 Pre-emphasis characteristics

1.3.3 White and dark clip level (See Fig. 1-6.)

White clip level : 160:;8% measured from sync tip
Dark clip level 40 * 10% measured from sync tip

Note: The level from sync tip to white peak is 100%.

1.3.4 FM carrier frequency and deviation {See Fig. 1-6.}

Synctip :3.820.1 MH:z
White peak : 4.8+ 0.1 MHz
Deviation :1.0=0.1 MHz

[P




1.3.5 FM signal recording frequency (HPF)

1.4

As indicated in Fig. 1-8, when the video input is a color
TV signal, it goes through an HPF for vacating the area
for the down converted color signal. With some VHS
models, when the input is a BAW TV signal, the HPF can
be bypassed to extend the bandwidth to the DC area.

Dawn converted color subcarrier

(626.953 kHz)
FM signal band
—= | MHz [w—
i 3 3 n 5 6
——
38 48  Frequency (MHz)

Sync tip- _IJ
‘!/Whnte peak

Dark chp level Whate clip level

A0% [a-100% = 60%

Fig. 1-6 Recording spectrum

LUMINANCE SIGNAL PLAYBACK SYSTEM

This system functions to return the signals recorded on
the tape to a form as close as possible to the video input
signals. The simplified Wock diagram is shown in Fig.
1-7.

The low level FM signals played back by the two video
heads are combined into a single FM signal by the switch-
ing amplifier. After amplification to the required fre-
quency characteristic, a highpass filter attenuates the
down converted color signal and passes only the FM
luminance signal. This HPF has the same response as
that of the recording system.

1.3.6 FM signal recording amp. characteristics (REC AMF)

Current:
More than 3.8 MHz: Optimum saturation recording
current
2 MHz :3%+1dB
1 MHz :6%1dB

Less than 1 MHz : Flat characteristics

Note: 0 dB at 3.8 MHz

1.3.7 FM signal head current {VIDEO HEAD)

It shall be within *1.56 dB of 4 MHz optimum recording
current.

Variations in the playback FM signal leveldue to mecha-
nical stretching and contraction of the tape, and irregu-
larities in tape to head contact, are corected by the
limiter circuit. The signal is amplified more than 80 dB
to permit precise demodulation, A double limiter circuit
is employed in order to prevent black/white reversal
effects.

In the following stages, the demodulator and lowpass
filter return the luminance signal to its AM form, The
de-emphasis circuit reverses the emphasis applied during
recording. From this point, the signal gos 1o the mixer
where it is mixed with the playback coler si gnal to be-
come the video output siganl.

HPF H LIMITERJ——IT)EMDQ

DE-
EMPHA.

LPF

Azimuth
video head £ 6°

SW/AMP

| Video autpat signal
MIXER |—==O
. {Color TV s ignal}

————— Color signal playback system —————

Fig. 1-7 Luminance signal playback system
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1.6 COLOR SIGNAL RECORDING SYSTEM

1-6

Video input signal

(Color TV signal) Fs28.8 MHz

————-Luminance signal recording system—-—-

Azimuth video
head + 6°

S pp— é MAIN

| o [ 0" 1802707

PHASE SHIFTER

25 Hz

H. SYNC

LseP. }
Fh

MULTI-
PLIER

=40 Fh

CONV. = LFF \,\
-
Fs+ 40Fh+1/8Fh 40Fh + 1/8Fn* 98 MHz = Fe 38 MHz
HPF Fs + 1/8Fh
sUB LOCAL Motes:
40Fh CONV. OSC. Fh = 15625 kHz {Horizental syne signal frequency}
Fs = 4.433619 MHz (Color subcarrier fraquency}
F¢ = 626.953 kHz {Down converted color subcarrier
frequency)
c ol o ®

=

25 Hz rectangular wave
synchronized to video
head rotation

Fig. 1-8 Color signal recording system

This is a direct recording system using a down converted
phase shifted color signal. The phase shift system re-
movwes color crasstalk which cannot be compietely elimi-
nated by the azimuth video heads. Fig. 1-8 illustrates a
simplified block diagram of this system.

A bandpass filter (BPF) extracts the color component
fromn the input video signal and supplies it to the main
converter.

At the same time, the input signal also goes to the hori-
zontal sync separator, which supplies the 15.625 kHz
{Fh) to the multiplier and phase shift circuits. Via the
phase shifter, the 40 Fh CH-1 track component is sup-
plied directly to the sub converter, but the CH-2 com-
ponent is delayed in phase 90" every line (1 H). A 25 Hz
rectangular wave synchronized to the video head
rotation is used for differentiating between the CH-1
and CH-2 components. Each line is also controlled by
the Fh input.

The local oscillator produces the color subcarrier fre-
quency 4433619 MHz (Fs} + 1/8 Fh single frequency
which goes to the sub converter. At the sub converter,
the 40 Fh and (Fs + 1/8 Fh) are frequency converted to
become (Fs + 40 Fh + 1/8 Fh}. This is supplied through
a highpass filter to the main converter. Also supplied to

the main converter are the color signal Fs *8€ MHz and
carrier wave {Fs + 40 £h + 1/8 Fh). These are down con-
verted to become (40 Fh + 1/8 Fh *$& MHz) which
through a lowpass filter goes to the mixer for mixing
with the FM luminance signal. The result is applied to
the video heads..

In other words, the 44336198 MHz (Fc} color subcarrier
is converted to a low band of §26.953 kHz (40 Fh + 1/8
Fh). The down converted color signal is then recorded
directly using the FM luminance signal as AC bias.

1.5.1 Color crosstalk correction by phase shift system

ling n

ling {n + 1}

{R-Y) {R-Y)

—IR-Y} ~{R-Y}

Fig. 1-9 Vector of color signal
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A synchronous quadrature modulation system is em-
ploved in which the phase of the color signal R-Y com-
ponent is reversed every line in order to prevent trans-
mission distortion.

The color signal indicated in Fig. 1-9 is converted to a
lowband.

While the CH-1 track component is recorded with phase
unchanged, the phase of the CH-2 track component is
delayed 90° every line. Fig. 1-10 illustrates the principle
of this phase shift system.

Head travel rotation

NN

n-1 n ntl 0+ n+3

Signal / \ / \ /

Crosstalk

ICH-2} s ~ R e

|-u1

line out

arF ne2 (0313 (043 ns 35

2H delayed
V4 - - Vd i

[LERT) n tn+ 1} WP |Int

Fig. 1-10 Phase shift system

In the figure, {a} indicates the phase shifted recording
pattern. Since the CH-1 head pattern is not phase shifted,
the R-Y component phase becomes inverted every line,
The phase of the CH-2 head pattern is delayed every line
and this causes its R-Y component phase to hecome in-
verted every two lines,

During playback, when the CH-1 head picks up a portion
of the CH-2 track signal, this becomes the crosstalk com-
ponent. Phase shift is not required for the main signal
from the CH-t track, and this output is shown by (b).
The dotted arrows indicate the crosstalk component
and, as can be noted, the phase reverses every 2 lines.

Passing signal (b) through a 2H delay line yields signal
{c}). In comparing signals (b) and (c), the main signal
phase is the same every line, but the crosstalk phase
reverses, Therefore, by mixing signals {b) and {c}, the
crosstalk component of the adjacent track can be
removed to result in the playback color signal {d}.

In ather words, the color signal can be considered in
2 H units. It is recorded by the phase shift system and

Color signal

CH-1 track

CH-2 track

during playback, the signal through a 2 H delay line is
mixed to remove crosstalk.

Crosstalk in the playback color signal (d) effectively be-
comes zero, while the main signal is enhanced to im-
prove S/N. Also, the CH-2 head playback phase is
advanced 90° every line {opposite to recarding), pro-
ducing the same effect. A digital type system is used
for phase shifting.

1.5.2 Down converted color subcarrier frequency

The color subcarrier frequency (Fs) can be expressed as:

Fs=(n —1/4) Fh + 1/625 Fh = 283.75 Fh + 26 Hz (n
=284)=4.433619 MHz

A line offset system is used in which the subcarrier phase
is delayed 90° every line. This avoids serious color noise
when the color signal is displayed on a monochrome TV
receiver. 25 Hz is added in order to prevent crosscolor.

As indicated in Fig. 1-10, the phase of the color signal
R-Y component is inverted every horizontal line to com-
pose a synchronous quadrature modulatedsignal, Fig. 1-
11 shows this color signal spectrum.

L) L) 1
AN PN ‘,"?‘\ N o
Luminance RN S NS RN RN
signal 282 Fh 283Fh 284 Fh 285 Fh 286 Fh

'
1 )
b '
1 )
] L
| 1
1 1
I 1
1 I
1 I
| 1

{R-Y] main energy —" \(R-Y} man energy
{8-Y) main energy
{Fs; subcarrier|

Fig. 1-11  Spectrum of color sign al

In the phase shift system, the CH-1 compnent of the
down converted color signal is distributed it 1/2 Fh in-
tervals centered on the Fc¢ {down convertd color sub-
carrier} component. The CH-Z2 track cirmponent is
delayed in phase 90° every line, deviated by 1/4 Fh, and
distributed at 1/2 Fh intervals centered on fc. This spec-
trum is shown in Fig. 1-12,

F¢ iDown converted color
subcarrier frequency)
|

..| L y (B-Y)
1/4 Fh \ ? components
¥

> RY)
! components

Fig. 1-12  Spectrum of down converted ¢ B or signal
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1-8

The FM luminance and down converted color signals are
mixed to become the recording current. When recorded
and played back using magnetic tape, which prossesses
3-dimensional distortion and nonlinearity, interference
in the form of Fo + 2Fpc {Fo : FM carrier; Foc : down
converted color signal} becomes introduced and cannot
be ignored. When the 2Fpc component is detected and
dermodulated, beat becomes produced with respect to
the luminance signal and appears in the picture, There-
fore, as with the color signal, Fc {down converted color
subcarrier frequency) must be selected so that the 2Fpc
component becomes 1/4 offset in relation to the lumi-
nance signal, i.e.:

_2n -1
2FC——4—-—*Fh

S0 32 Teh o=
= B Fh g Fh—4OFh+BFh{n 161}

=825+ 1,963 = 626.963 kHz

Fe

When Fc is determined at {40 Fh + 1/8 Fh}, the spec-
trum of the CH-1 track B-Y component appears at {nFh
+ /8 Fh} and the R-Y component at (nFh — 3/8 Fh).
In the CH-2 track distribution, B-Y appears at {nFh —
1/8 Fh) and R-Y at {nFh —5/8 Fhi}.

Fig. 1-13 shows the 2FDC component spectrum with
respect to the playback luminance signal at this time.

—c-i—r-—‘lM Fh

’,ﬂ'\ ,'?\ P ;?\ ;‘i‘\
Luminance _ | *~, o7 1 ARV ARNEVAN
signal oo 79 Fh 80 Fn! 81 Fn 82 Fn
. \ I ' , By}
: ! : ' 1 components
! 1 I H |
CH-1 track | ! \ | : A !
T T
1 I ' '
i -—l—L- i i ;
| '1/4Fh | : i
1 1 4
1 I ! ' 1
| : | . :
CH-2 wack | 1 : : A : IS ,

(R-Y} components 174 Fh -.J._L- -.._L- 1/4 Fh

Fig. 1-13 2Fpc playback spectrum

The 2Fpc components for both CH-1 and CH-2 become
1/4 line offset with respect to the luminance signal and
thereby visually reduced. The 626.953 value was selected
far both reducing noise and in consideration of color
bandwidth.

1.5.3 Color signal recording bandwidth

Response cutves for the highpass and lowpass filters are
indicated in Fig. 1-14,

Constant current characteristics are possessed by the
down converted color signal recording current,

Fs; Color subcarrier

(4.433619 MHz)
{a) HPF
—3dB
Fe¢; Down converted color subcarrier frequency
(626,963 kHz)
P
{b) LPF

=3dB 1---3==

2 3 4

6

————— == Frequency {MHz)

Fig. 1-14 Color signal recording bandwidth




1.6 COLOR SIGNAL PLAYBACK SYSTEM

The color signal playback system performs essentially
the opposite function as the recording system. In ad-
dition, however, important corrections must be per-
formed for color signal frequency and phase errors
introduced by variations in tape speed and head rotation,
and elasticity of the tape,

Fig. 1-15 indicates an abbreviated block diagram of this
system,

Though a lowpass filter, the down converted color signal
goes to the main converter. At this time, the down con-
verted color subcarrier {Fc) contains an error component
(40 Fh' + 1/8 Fh' £ Af) due to mechanical factors of the
heads and tape. Fh' varies with the tape speed as Fh £
AFh. Af is the instantaneous error caused by head
rotation irregularities and tape elongation and contrac-
tion.

The 40 Fh' frequency deviation component is compen-
sated by supplying the video output signal to the hori-
zontal sync separator, multipiier and phase shifter, and
40 Fh' to the sub converter. This forms the AFC (aute-
matic frequency compensator) loop.

Azimuth video
head + 6

Fs + 40Fh” + 1/8Fh" £ 4f

In the APC {automatic phase compensator} loop, the
1/8 F'h £ Af phase error component is compensated by
comparing the burst component of the up converted
playback color signal with the subcarrier frequency from
the tocal oscillator and APC detector. A variable crystal
oscillator {VX0O) produces {(Fs + 1/8Fh’ £ Af) which goes
to the sub converter. As a result, {Fs + 40 Fh’ + 1/8 Fh’
+ Af}y is supplied as the main converter carrier input
from the sub converter through a highpass filter,

By frequency conversion with Fc, the color subcarrier
frequency of 4.433619 MHz, which is free from fre-
quency and phase deviations, becomes abtained through
a handpass filter. In the opposite manner as with record-
ing, the phase shifter advances the CH-2 track phase 90°
every line and 40 Fh'is supplied to the sub converter,
The playback color signal through the main converter
and bandpass filter is spplied to a 2 H delay line for
removing crosstalk. Characteristics of the lowpass and
bandpass filters are the same as those for recording
{Fig. 1-15).

At the mixer, the playback color and luminance signals
are mixed to become the video output signd.

Video output signal

Fs+ 1/B8Fh" ¢ Af

MIXER =0 {Color TV siynal}
;s
BPFF ZHDL p
Fs' BURST
\‘\ GATE

25 Hz ractangular wave
synchronized to video
head rotation

[ 0 [ 50° J1s0[z70'

PHASE SHIFTER

Irreguiar
ot — — — —
phase shifter

]

40 Fh'/;um.
PLIER

! i Fs
LocaL | |ia.a33819
0sC, MHz)
Mote: Description indiates
LPF output as ;v ly
down converteds olar
subcarrier.
H.S¥YNC
SEP.

FI¥ {= Fh % AFh)

Fig. 1-15  Color signal playback system



1.7 CONTROL SIGNAL RECORDING SYSTEM

Contro} signal waveform, polarity and video head
relationships are indicated in Fig. 1-16.

Phase of the control signal is the same as the vertical
sync signal rise component of the CH-1 track. The posi-
tive pulse voltage is the reference 256 Hz,

The control signal is recorded on the control track above
the saturation recording level.

Vertical sync u “ u “
signal
1
M

l Saturation

Recording current recording

] i level

i 5 $
Ti —— !

T1 2> 20ems 1

A My —- \

1

£

® ) iy

Playback voltage

25 Hz rectamgular
wave synchronized -‘
ta video head rotation

Video head i CH1 ! CH2 { CH-1 | CH-2

Fig. 1-16 Control signal

1.8

1.8.1

1.8.2

AUDIO SIGNAL RECORDING SYSTEM

Audio signal recording levet

Audio signal is recorded on the audio track to the de-
fined level using an AC bias current recording system.

Audio signal recording current characteristics

The equalizing amplifier controls the recording current
in order to obtain a flat frequency characteristic in the
reproduced output. See Fig. 1-17.

=)
h=l 0 Pt
Z M
g -0
£ S
_ M
2 .-""'-..._
"'!-n.___‘--
—30 i
H
30 10° 107 0 f
1

—  — Frequency {Hz]

Ty = 3180 psec, Ty =120 usec

JRR———

Fig. 1-17 Audio equalizing frequency characteristics




1.9 CASSETTE

1.9.1 Video tape
Length

Width
Fluctuation
Thickness
Coercivity

: The relationship between tape length and

time for recording and playhack can be
defined by the formula:

L=[142t42)%3
L : tape length (m)

1 : recording or playback
time {minutes}

where,

Note: L shall be an integer abtained after
all decimals produced in calculation
are raised. {See “Reference Table”.}

1 12.65£0.01 mm

: less than 6 um

2192 ] um

1 600 oersted class {nominal)

Optimum recording current shall not dif-
ter from the standard tape.

[Reference Table]

Kinds of blank cassettes

1.9.3 Reel

Qutside diameter : 89 + 0.2 mm
Hub diameter : Incase time for recording or playback
is

over 90 minutes : 26 £ 0.15 mm
just or under
90 minutes 62 £ 0.2 mm
{If just or under 30 minutes, it can be
70 £ 0.2 mm.)

E-value : more than 1.5 mm

1.9.4 Simplified illustrations

Base side

Coated side

Kind of Recording or playback Length of

! cassette time video tape
E-180 180 min. 268*3 m
: E-150 150 min. 215*3 m
E-120 120 min. 173*3 m
| £-90 90 min, 130*3 m
E-60 60 min. 88*3 m
E-30 30 min. 45'3 m

Length

Width
Thickness
Material
Transparency

Gap of splicing
Splicing force

Length of splicing:

1.9. 2 Leader tape and Trailer tape

: In case time for recording or playback

is:

over 90 minutes : 170+ 20 mm
just or under
90 minutes 150 £ 20 mm
: 12,652 0.03 mm
: 4015, um

: Polyester film

: more than 50%
12~ 19 mm
0~ 70 um

: more than 3 kg

Fig. 1-18 Tape winding and tape path
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Fig. 1-19 Cassette appearance
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1.1

SECAM SYSTEM
GENERAL OUTLINE

The VHS system achieves very low tape consumption
and uses low cost video cassette tape. Recording time in
the standard mode has become 3 hours.

Increased recording time results from the narrow gap
video heads, high sensitivity video tape and the slant
azimuth recording head configuration which eliminates
the need for a guard band between recorded tracks.

In addition, the VHS format takes into consideration
special operating modes such as still picture, slow motion
and speed playback. The design also allows switching
over between the PAL and NTSC television standards.

Adoption of the VHS format presented several technical
challenges. Foremost among these were obtaining high
picture quality and high resolution despite the slow
(4.9 meters per second} relative speed between the tape
and video heads, improving signal to noise ratio (S/N},
and preventing black to white reversal phenomena due
to the short recording wavelength of 1.0 um. Also the
+6° azimuth angle of the video heads alone is not suf-
ficient to eliminate crosstalk from the lowband con-
verted color FM signal.

Steps for solving these difficulties included adoption of
a nonlinear emphasis circuit and selecting the emphasis
amount for optimum S/N. The reversal problem was
overcome by using a double limiter circuit, while a 1/4
frequency count down system and a line correlation for
the tape pattern have been designed for eliminating color
crosstalk.

The following discussion covers several main points of
the VHS format.
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1.2 MAGNETIC TAPE PATTERN

1.2.1 Standard
In the VHS format, two rotating video heads at +6°
azimuth angle are used for recording without a guard
band. Fig. 1-20 indicates the recording pattern, while the
pertinent values are listed in Table 1-2,

. _ CH-1 CH-2
‘;3 ~,. CH-1 Video Track

‘ CH-2 Video Track
Audio 1o Audio Guard Tape Travel Direction

) /
‘ VN CH-2 Audio Track {R} i ] =)
| EPZAN 7.7 z

| CH-1 Audio Track (L) yavi
1
/ ]
Videlo Head
Writing Direction [ ™ | m
‘
r
| 1 i .
o
Control Head
Note: Tape Reference Edge
[ S—
Note: Distance from the CH-2 Video
Track 180° outlet pointto CTL
signal pulse.
28]

~ ™~
\\\“\ \.\\

View from magnetic coating side

Fig. 1-20 Magnetic tape pattern




Items Standard Remarks
1. (A} Tape Width mm 12.65 + 0.01
2. (Vt) Tape Speed mmy/sec 23.39+£05%
3. {(¢) Drum Diameter mm 62 £ 0.01 {Upper Drum)
4. (Vh} Writing Speed m/sec 4.85
6. (P} Video Track Pitch mm 0.049
6. (B} Video Width mm 10.60
7. (W) Video Effective Width mm 10.07
8. (L) Video Track Center mm 6.2 Measured from reference edge
9. (V} Video Track Width mm 0.049
10. (C} Control Track Width mm 0.75
11. (R} Audio Track Width mm 1.0 Single track
12. (D} Audio Track Width mm 0.35 CH-2 (R}
13. {E} Audio Track Width mm 0.35 CH-1 {L)
14. {F} Audio Track Reference Line mm 11.65 Measured from reference edge
15, {h) Audio to Audio Guard Width mm 0.3
16. {fo) Video Track Angle 5°56' 7.4” {Stopped)
17. {8) Video Track Angle 5°57° 60.3" {Running}
18. {a) Video Head Gap Azimuth Angle 6" 10
19. { X)) Positions of Audio and Gontrcl Head mm 79.244
20. { )} Positions of Front Edge of V-SYNC 5~8H Inside the W bottom edge
21. { } Tape Back-Tension 30~456¢g At tape beginning and at the drum
entrance

Table 1-2 Magnetic tape pattern

Note; Tests and measurements shall be made under the following conditions.
Temperature: 20°C £ 2°C, Relative humidity: 65% + 5%

However, unless essential to the judgement, these can also be done under the following conditions,

Temperature: 5 ~ 35°C, Relative humidity: 40 ~ 80%

1.2 .2 Horizontal correlation

The azimuth head configuration removes crosstalk from
most of the high frequency portion of the FM luminance

respect to the main signal. The type of H correlation
used in the VHS format is shown in Fig. 1-11.

signal, however, it is not able to fully eliminate crosstalk
from the low frequency component of the lower side-
band portion. This residual ¢rosstalk is reduced by em-
ploying line correlation for the tape patterrn.

Line correlation {or "“H correlation”} consists of arrang-
ing the horizontal sync signal positions of adjacent
recorded tracks. Since this makes the frequencies of the
main signal and crosstalk signal very close, the demodu-
lated crosstalk amount becomes extremely low with

Tape travel direction

Head writing
direction

H. sync
position

Fig. 1-21 VHS recording signal pattern

In order to provide H correlation in the tape pattern,
tape speed, head drum diameter and other factors must
be decided. The adjacent track correlation in the VHS
format is 1.5 H. This 1.5 H difference is irvportant not
only for removing low frequency crosstil k from the
luminance signal, but also for correcting cd or FM signal
crosstalk in the SECAM system.

Another advantage of H correlation is in ar oiding skew
distortion effects during special operating modes such
as still, slow motion, 2x speed and shuttles earch, when
each video head traces two or more trages. In these
modes, the horizontal sync signals become played back
at fixed intervals.
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1.3 LUMINANCE SIGNAL RECORDING SYSTEM

LPF PRE-EMPHA,

W/D CLIP =t

FM. MOD. =4  HPF

Video input
signal
{Color TV signal}

Fig. 1-22

Frequency modulation (FM) is used for the luminance
signal recording system. A simplified block diagram of
the systemn is shown in Fig, 1-22.

A lowpass filter (LPF) removes the color component and
passes only the luminance component of the input color
TV signal. At the next stage pre-emphasis circuit, the
high frequency portion of the luminance signal is en-
hanced in order to improve S/N during FM recording.
Since excess pre-emphasis could lead to black/white
reversal due to the shortened recording wavelength, a
white/dark clip circuit cuts the overshoot and under-
shoot components which exceed certain positive and
negative levels,

The frequency modulator {FM MOD} converts the AM
luminance signal to FM, which goes through a highpass
filter {HPF) to the recording amplifier. These circuits
amplify the signal with the proper frequency character-
istic, after which it is mixed with the down converted
color signal and supplied to the video heads.

1.3.1 Luminance signal recording frequency charac-
teristic (LPF)

As shown in Fig. 1-23, when the video inputis a color TV
signal, a lowpass filter remaoves the color component and

Luminance signal recording band
{Color TV signal}

Fce

Fcr
(4.25 MHz)  (4,406256 MHz)

1 2 3 4 -] 6

— = Frequency (MHz)

Fig. 1-23 Luminance signal recording band

Color signal recording system

Azimuth video
head + 6°

REC AMP ‘1

MIXER

Luminance signal recording system

the luminance signal, with a bandwidth of from about
30 Hz to 3.0 MHz, is used. With some VHS models,
when the input is a black and white TV signal, it by-
passes the LPF, allowing a wider bandwidth to beyond
4 MHz.

1.3.2 Pre-emphasis characteristics

15 .
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m
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Fig. 1-24 Pre-emphasis characteristics

1.3.3 White and dark clip level {See Fig. 1-25.)
White clip level : 160:;3% measured from sync tip
Dark clip level 40 £ 10% measured from sync tip

Note: The level from sync tip to white peak is 100%.

1.3.4 FM carrier frequency and deviation (See Fig. 1-25.)

Synctip :3.810.1 MHz
White peak : 4.8 + 0.1 MHz
Deviation :1.0+0.1 MHz




1.3.5 FM signal recording frequency (HPF)

1.4

As indicated in Fig. 1-25, when the video input is a color
TV signal, it goes through an HPF for vacating the area
for the down converted color signal. With some VHS
models, when the input is a B/W TV signal, the HPF can
be bypassed to extend the bandwidth to the DC area.

YV4FcB /4 Fep

Y FM signal band
/ —-‘ 1 MHz [=—

-

3.8 48 Freguency {MHz)

Sync tip

_T[ |_-white peak
1‘9} ]

Dark clip level
A% 100%-=t=- 50%

Fig. 1-26 Recording spectrum

White clip level

LUMINANCE SIGNAL PLAYBACK SYSTEM

This system functions to return the signals recorded on
the tape to a form as close as possible to the video input
signals. The simplified block diagram is shown in Fig.
1-26.

The low level FM signals played back by the two video
heads are combined into a single FM signal by the switch-
ing amplifier. After amplification to the required fre-
quency characteristic, a highpass filter attenuates the
down converted color signal and passes only the FM
luminance signal. This HPF has the same response as
that of the recording system,

1.3.6 FM signal recording amp. characteristics (REC AMP)

Current:
More than 3.8 MHz: Optimum saturation recording
current
2 MHz :3+1dB
1 MHz :6*1dB

Less than 1 MHz
MNote: 0 dB at 3.8 MHz

: Flat characteristics

1.3.7 FM signal head current (VIDEQ HEAD)

It shall be within £1.5 dB of 4 MHz optimum recording
current,

Variations in the playback FM signal level due to mecha-
nical stretching and contraction of the tape, and irregu-
larities in tape to head contact, are corrected by the
limiter circuit. The signal is amplified more than 80 dB
to permit precise demodulation. A double limviter circuit
is employed in order to prevent black/white reversal
effects.

In the following stages, the demodulator and lowpass
filter return the luminance signal to its AM form. The
de-emphasis circuit reverses the emphasis applied during
recording, From this point, the signal goes 1o the mixer
where it is mixed with the playback color signal to be-
come the video output siganl.

HPF LIMITER

Azimuth

DEMOD. H LPF

DE-EMPHA.

video head £ 6°
SW/AMP

Video outpuit signal

IXER -
M {Color TV s #gnal)

————— Color signal playback system ———— -

Fig. 1-26 Luminance signal playback systern



1.5

1.5.1

COLOR SIGNAL RECORDING SYSTEM

SECAM color television signal

The SECAM color signal is frequency modulated [n
order to avoid color hue fluctuations due to phase
distortion in the transmitting systemn. Alternating lines
are used for the modulated R-Y and B-Y signals. Two
subcarrier frequencies are employed: 282 Fh = 4.40625
MHz (Fh = 15,625 kHz) for the R-Y component and
272 Fh = 426000 MHz for the B-Y component, which
reduce the visible appearance of dot interference
between the scanning lines.

To provide compatibility with B/W television, the signal
goes through an anti-bell filter with a center frequency
of 4.286 MHz. This attenuates the unmodulated carrier
component, after which the signal is mixed with lumi-
nance.

Since pre-emphasis is applied prior to modulation, the
frequency deviation range of the cotor FM carrier be-
comes 850 kHz between 3.9 MHz and 4.75 MHz. When
the sidebands are included, the resulting range exceeds 2
MHz.

Because of the wider color signal bandwidth of SECAM,
the down converted phase shift systern used for PAL
and NTSC cannot be applied effectively due to the dif-
ference in azimuth effect between the high and low
frequency components of the down converted color
signat.

The line sequential FM signal also does not include phase
correlation between lines, which makes crosstalk re-
moval by the rotation method difficult. As a result of
these factors, a 1/4 countdown direct recording system
is used for SECAM,

1.5.2 1/4 frequency countdown recording

1. Color FM carrier bandwidth
500 + 50 kH1 350 * 35 kHY
FCR = 2B2 Fh
= 4. 40625 MH: 14 FoR = 1.1 MHz
Fea [:D s Feel
i
1350 £ X6 kH. 500 + 50 kH; 1
== Lot 1:4 frequency !
count down
FCB=272Fh
= 4, 25004 MHz 1/4 Fce = 1.08 MH2
19 mMHz A 75 pHz
Fca i/a Fra
o——  BSORH: i

1-18

212 B kHz

{a) Cotor FM carrier bandwidth  {b) 1/4 frequency counted down
color FM carrier bandwidth

Fig. 1-27 Color FM carrier bandwidth

Fig. 1-27 (a) indicates the FM carrier bandwidth of the
color signat, while {b) shows the counted down band-
width., By counting down the frequency 1/4th, the
recording bandwidth becomes 1/4th and azimuth loss
difference between high and low frequency components
can be reduced.

. Color signal horizontal correlation

The color FM signal pattern based on the horizontal
correlation of section 1.2.2 is shown in Fig. 1-28.

Tape travel direction —-————

Head writing
direction

H. sync
position

Fig. 1-28 Recording color signal pattern

As indicated, the pattern is distributed with a 1.5 H dif-
ference between adjacent tracks, The horizontal sync
signals of adjacent tracks are arranged, while the R-Y
and B-Y components become distributed between the
adjacent track sync periods,

Consequently, in the same manner as the luminance
signal, the color FM signal also possesses line and field
correlations. The angular frequency difference between
the playback main and crosstalk signals becomes nearly
zero, while the demodulated crosstalk amount is very
small compared to the main signal.

In this manner, the SECAM signal can be recorded in the
VHS type format without using a guardband and with-
out a crosstalk preventing circuit.

. Modulation index

The color signal FM carrier covers the 850 kHz frequen-
cy range from 3.9 to 4.75 MHz, and when the FM wave-
form sidebands are included, the occupied range be-
comes more than 2 MHz. Since the sidebands remain
unchanged even after 1/4th frequency countdown, they
continue to cover the 2 MHz range centered on 1/4 FCR
and 1/4 Fce.

However, after frequency countdown, the modulation
index becomes 1/4th. Therefore, the sideband level is
reduced about 10 dB with respect to the carrier compo-
nent, which increases the margin for avoiding color
reversal effects.




With a 1/4th modulation index, the required bandwidth
for the color signal can be reduced to about 1/4th, there-
by reducing the recording bandwidth by several hundred
kHz. As a result, both sidebands of the color FM signal
are recorded, reducing the likelihood of color reversal.

1.5.3 Recording block diagram

A simplified block diagram of the 1/4 frequency count-
down direct recording system is shown in Fig. 1-29.

Bandpass filter BPF-1 separates the color component
from the input video signal. The bell block functions to
return the signal from the anti-bell characteristic used
during transmission to a flat waveform which is easily
counted down. The signal then goes through a limiter to
the 1/4 frequency countdown circuit,

This circuit converts the color FM carrier from the 3.9
to 4.75 MHz range to the 0.98 to 1,19 MHz range. The
next stage BPF-2 then limits the upper range of the
frequency prior to mixing with the FM luminance signal.

In consideration of S/N and color reversal, the lower
sideband is limited, after which the signal goes to the
lowband anti-bell block. This circuit imparts an anti-bell
characteristic to the counted down FM carrier. The

unmodulated carrier component is attenuated and S/N

improved.
. . . Lo ) _
Luminance signal recording system Azimuth video
, head t 6°
Video input signal
{Color TV signal} O=--e
BELL !4 COUNT . LOW BAND
BPF-1 BLOGK [ LMITER DOWN BPF-2 ANTI-BELL

Fig. 1-29 Color signal recording system

1.5.4 Recording bandwidth A constant current characteristic is used for recording

Fig. 1-30 illustrates the response curves of BPF-1 and the counted down color signal.

BPF-2. The generalized characteristics of the bell irnd lowband
anti-bell blocks for recording are shown in Fig. 1-31.

Low carrier frequency  High carrier frequency
{3.9 MHz} (4.75 MHz}

4.286 MHz

{a) BPF-1

I e e ——

{a} Bell block

—3dB
S — —— — -

s L

i
3

332
Frequency (MHz)

———————= Frequency (Mkz )

1/4 counted down

low carrier frequency 1/4 counted down
. or f
{0.08 MHz)  ioh carrier frequency

N S/ {1.19 MHz) (b} Low band

(b) BPF-2 anti-bell block

L. +6 48

+2 48

i
2

Frequency {MHz) Frequency (MK )

Fig. 1-30 Color signal recording bandwidth Fig. 1-31 Recording bell block characteristiy
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1.6 COLOR SIGNAL PLAYBACK SYSTEM

This system functions in the opposite manner as the
recarding system, In the case of NTSC and PAL, com-
pensating loop circuits are needed to correct for
frequency and phase variations in the playback color
signal due to fluctuations in tape speed, head rotation
and tape elasticity, which can cause color shifts or loss
of color in the TV receiver display. However, since the
SECAM signal is FM, frequency and phase deviations do
not pose a problem, The compensating circuits are there-
fore not needed. The simplified block diagram is shown
in Fig 1-32.

The lowband color FM signal is obtained by applying the
playback signal 1o a lowpass filter. After shaping by the
lowband bell block, the 4 times countup circuit returns
the wide bandwidth of the color FM signal.

A bandpass filter yields the specified color signal band-
width, after which the anti-bell block attenuates the
unmodulated carrier component. The signal is then mix-
ed with luminance to produce the video output signal.

Characteristics of the bandpass filter are the same as
those of BPF-1 indicated in Fig. 1-30, while the bell
block characteristics are opposite of those shown in Fig.

1-31.
[—————— Luminance signal playback system — ——— — —
zimuth video .
Azimut ¢ Video output
head * 6 [ SW/AMP MXER  |—*"9signal
—I {Color TV signat}
LOW BAND 41 TIMES ANTI-BELL
-1 BeLL BLOCK ™™} Count U B I sLock

1.7
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Fig. 1-32 Color signal playback system

CONTROL SIGNAL RECORDING SYSTEM

Contro! signal waveform, polarity and video head
relationships are indicated in Fig. 1-33.
Phase of the control signal is the same as the vertical
sync signal rise component of the CH-1 track. The posi-
tive pulse voltage is the reference 25 Hz.

The control signal is recorded on the control track above
the saturation recording level.

Vertical sync . I

signzl

1 ]
L}

. l Saturation
Recording current recording
] i level

n —-I 3 3 i

Ti>20ms i

4D ms  — ,

1

[

=3

-

|

CH2 !

Playback voltage _.k " YJ
Gn

26 Hz rectangular
wave synchronized
to video head rotation

e

Il 1

Video head ' CH1 ! CH-2

Fig. 1-33 Control signal




1.8 AUDIO SIGNAL RECORDING SYSTEM 1.9 CASSETTE

1.8.1 Audio signal recording level 1.9.1 Video tape
Audio signal is recorded on the audio track to the de- Length : The relationship between tape length and
fined level using an AC bias current recording system, time for recording and playback can be

defined by the formula:
L=[142t+2)*3
where, L : tape length (m)

t : recording or playback
time {minutes)

1.8.2 Audio signal recording current characteristics

The equalizing amplifier controls the recording current
in arder to obtain a flat frequency characteristic in the

reproduced output. See Fig. 1-34. i
Note: L shall be an integer obtained after

all decimals produced in calculation

2 1] are raised. (See "‘Reference Table”.)
2 ) Width 112,65+ 0.01 mm
g P | Fluctuation : less than 6 um
20 Nl Thickness  : 19* ] um
i . Coercivity  : 600 oersted class {nominal)
-30 ! e Optimum recording current shall not dif-
20 107 ' 107 109 fer from the standard tape.
Frequency {Hz) [Reference Table]
Ty = 3180 psee, Tz = 120 psec Kinds of blank cassettes
Kind of Recording or playback Length of
Fig. 1-34 Audio equalizing frequency characteristics cassette time video tape
E-180 180 min. 258"3 m
E-150 150 min. 2153 m
E-120 120 min. 173*3m
E-90 90 min. 1303 m
E-60 60 min. 88*3 m
E-30 30 min. 45" 3 m

1.9.2 Leader tape and Trailer tape

Length : In case time for recording or playback
5
over 90 minutes : 170 20 mm
just or under

90 minutes 150220 mm
Width 112,65+ 0.03 mm
Thickness 140735, um
Material : Polyester film
Transparency : more than 50%

Length of splicing: 12 ~ 19 mm
Gap of splicing : 0~ 70 um
Splicing force  : more than 3 kg

1-2%



1.9.3 Reel

Qutside diameter : 82+ 0.2 mm
Hub diameter : In case time for recording or playback
is:
over 90 minutes : 26 £ 0.15 mm
just or under

90 minutes 162 202 mm
(If just or under 30 minutes, it can be
70 £ 0.2 mm.)
E-value : more than 1.5 mm

1.9.4 Simplified illustrations

Bage side Coatgd side

Fig. 1-36 Tape winding and tape path

ft—————————————. - 188 mm
c Widow ol Window of
wpuly reel Iake up el
é ; Top label area
J
Knock pin hole
Hole tor the sensor "_/!-{I___~ Hole for the sensor
light path o T hghr path
2
(o]
Hele fer 1he sensor lamp L

iinGa nUS
o 9 ﬂ |I|i @ c:j lj

Retarence plane Unlocking pin the  Raterence plane
front cower
Iﬁ]{ Sida label area |
I

T
Erasure prévantion tab

Fig. 1-36 Cassette appearance
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{31
1.1

NTSC SYSTEM
GENERAL OUTLINE

The VHS system achieves very low tape consumption
and uses low cost video cassette tape. Recording time in
the standard mode has become 2 houss,

Increased recording time results from the marrow gap
video heads, high sensitivity video tape and the slant
azimuth recording head configuration which eliminates
the need for a guard band between recorded tracks.

In addition, the VHS format takes into consideration
special operating modes such as still picture, slow motion
and speed playback.

Adoption of the VHS format presented several technical
challenges. Foremost among these were obtaining high
picture quality and high resolution despite the slow
(5.9 meters per second} relative speed between the tape
and video heads, improving signal to noise ratio {5/N),
and preventing black to white reversal phenomena due
1o the short recording wavelength of 1.2 um. Also the
+6° azimuth angle of the video heads alene is not suf-
ficient to eliminate crosstalk from the lowband con-
verted color signal.

Steps for solving these difficulties included adoption of
a nonlinear emphasis circuit and selecting the emphasis
amount for optimum S/N. The reversal problem was
overcome by using a double limiter circuit, while a phase
shift system has been designed for eliminating color
crosstalk.

The following discussion covers several main points of
the VHS format.
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1.2 MAGNETIC TAPE PATTERN

1.2.1 Standard

In the VHS format, two rotating video heads at +6°
azimuth angle are used for recording without a guard
band. Fig. 1-37 indicates the recording pattern, while the
pertinent values are listed in Table 1-3.

CH-1 Videg Track

CH-2 Video Track

Audio 1o Audic Guard

Tape Travel Direction /

-
L N CH-2 Audio Track (R Y I =)
AN . v <
LN CH-1 Audio Track (L) i w

i

) Video Head\" '
Writing Direction E
] 1 1 1 1 1

[

Tape Reference Edge

Control Head
Note:
I S '

Note; Distance from the CH-2 Video
Track 180° outlet pointto CTL
signal pulse,

View from magnetic coating side

Fig. 1-37 Magnetic tape pattern
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ftems Standard Remarks
1. { A) Tape Width mm | 12.656120.01
2. (Vi) Tape Speed mm/sec | 33.35*0.56%
3. {9) Drum Diameter mm | 62z 0.01 {Upper Drum)
4, (Vh) Writing Speed m/sec { 5.80
5 (P} Video Track Pitch mm | 0.058
6. {B) Total Video Width mm | 10.60
7. {W) Video Effective Width mm | 10.07
8. (L} Video Track Center mm | 6.2 Measured from reference edge
9, (T} Video Track Width mm | 0.058
10. {(C ) Control Track Width mm | 0.75
11. { R} Aaudio Track Width mm | 1.0 Single track
12, (D) Audio Track Width mm | 0.35 CH-2 {R)
13. {E )} Audio Track Width mm | 0.35 CH-1 (L)
14. {( F) Audio Track Reference Line mm [ 11.65 Measured from reference edge
15. {h} Audio to Audio Guard Width mm | 0.3
16. (#o) Video Track Angle 5°66' 7.4" {Stopped)
17. {#) Video Track Angle 5°58' 9.9 {Running)
18. {a} Video Head Gap Azimuth Angle 8210
19. { X} Positions of Audio and Control Heads mm | 79.244
20. { ) Positions of Front Edge of V-SYNC 5~ 8H Inside the W bottom edge
21. { } Tape Back-Tension 30~ 45bg At the tape beginning and
the drum entrance

Table 1-3 Magnetic tape pattern

Note; Tests and measurements shall be made under the following conditions.
Temperature: 20°C £ 2°C, Relative humidity: 65% * 5%
However, unless essential to the judgement, these can also be done under the following conditions,
Temperature: 5~ 36°C, Relative humidity: 40~ 80%

1.2.2 Horizontal correlation

. . . h in si . Th H lati
The azimuth head configuration removes crosstalk from respect to the main signal. The type of H correlation

mast of the high frequency portion of the FM luminance
signal, however, it is not able to fully eliminate crosstalk
from the low frequency component of the lower side-
band portion. This residual crosstalk is reduced by em-
ploying line correlation for the tape pattern.

Line correlation (or “H correlation”} consists of arrang-
ing the horizontal sync signal positions of adjacent
recorded tracks. Since this makes the frequencies of the
main signal and crosstalk signal very close, the demodu-
lated crosstalk amount becomes extremely low with

Tape travel direction

\

Head writing
direction

Fig. 1-38 VHS recording signal pattern

used in the VHS format is shown in Fig, 1-38.

In order to provide H correlation in the type pattem,
tape speed, head drum diameter and other factors must
be decided. The adjacent track correlation in the VHS
format is 1.5 H. This 1.5 H difference is important for
removing low frequency crosstalk from the luminance
signal,

Another advantage of H carrelation is in avoiding skew
distortion effects during special operating nmodes such
as still, slow motion, 2x speed and shuttle s arch, when
each video head traces two or more tracks. In these
modes, the horizontal sync signals become p layed back
at fixed intervals.

Note: The recording pattern of 6-hour extervded mode
satisfies the horizontal correlation.
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1.2 LUMINANCE SIGNAL RECORDING SYSTEM

PRE-

EMPHA. w/D CLIP

LPF

==

FM. MOD.

HPF

Azimuth video

Video input
signal
(Color TV signal)

Color signal recording system

REC AMP .—l

MIXER

head * 6°

<

Fig. 1-39 Luminance signal recording system

Frequency modulation {FM) is used for the luminance
signal recording system, A simplified block diagram of
the system is shown in Fig. 1-39.

A lowpass filter (LPF} removes the color component and
passes only the luminance component of the input color
TV signal. At the next stage pre-emphasis circuit, the
high frequency portion of the luminance signal is en-
hanced in order to improve S/N during FM recording.
Since excess pre-emphasis could lead to black/white
reversal due to the shortened recording wavelength, a
white/dark clip circuit cuts the overshoot and under-
shoot components which exceed certain positive and
negative levels.

The frequency modulator (FM MOD)} converts the AM
luminance signal to FM, which goes through a highpass
filter (HPF) to the recording amplifier. These circuits
amplify the signal with the proper frequency character-
istic, after which it is mixed with the down converted
color signal and supplied to the video heads.

1.3.1 Luminance signal recording frequency charac-

teristic (LPF)

As shown in Fig. 1-40, when the video input isacolor TV
sigral, a lowpass filter removes the color compenent and

Luminance signal recording band

(Color TV signal] Color subcaryier

{3,679545 MH2)

/)

Frequency (MHz}

Fig. 140 Luminance signal recording band

the luminance signal, with a bandwidth of from ahout
30 Hz to 3.0 MHz, is used. With some VHS models,
when the input is a black and white TV signal, it by-
passes the LPF, allowing a wider bandwidth to beyond
4.2 MHz,

1.3.2 Pre-emphasis characteristics

15
14 T )
13 " i2)
g 12 Al
z ALY
=z 11 ]
2 g
g g F.
o
£ g /i
7 /4
6
5
4 YA
3
2
11—
I
0.04 01 02 04 1 2 346
—————== Frequency (MHz)
c T=CxRb=13pusec * 0.06 psee
Rb
X=—m—=4*0
O—E:j—‘r—o Ra 03
RaZ OUT
IN Rb i
{11 T =135 usec 2 T =1.25usec
X=43 X=37
Fig. 141 Pre-emphasis characteristics

1.3.3 White and dark clip level (See Fig. 1-42.}

White clip level : 160:150% measured from sync tip
Dark clip level : 40 £ 10% measured from sync tip

Note: The level from sync tip to white peak is 100%.

1.3.4 FM carrier frequency and daviation (See Fig, 1-42.)

Synctip : 3.4%0.1 MHz
White peak : 4,4 +0,1 MHz
Deviation @ 1.0+0.1 MHz




1.3.5 FM signal recording frequency (HPF)

1.4

As indicated in Fig. 1-42, when the video input is a color
TV signal, it goes through an HPF for vacating the area
for the down converted color signal. With some VHS
maodels, when the input is a B/W TV signal, the HPF can
be bypassed to extend the bandwidth to the DC area.

Down converted
color subcarrier

1629.371 kHz) FM signal band

- 1 MHz (=

Y i

1 2 3 | 4 5 6
3i4 4.4 Frequency (MHz}
e .
Sync tip

'_I White peak

i
Drark clip level I White clip level
oaq-l 0% 60%

Fig. 1-42 Recording spectrum

LUMINANCE SIGNAL PLAYBACK SYSTEM

This system functions to return the signals recorded on
the tape to a form as close as possible to the video input
signals. The simplified block diagram is shown in Fig.
1-43.

The low level FM signals played back by the two video
heads are combined into a single FM signal by the switch-
ing amplifier. After amplification to the required fre-
quency characteristic, a highpass filter attenuates the
down converted color signal and passes only the FM
luminance signal. This HPF has the same response as
that of the recording system.

1.3.6 FM signal recording amp. characteristics {(REC AMP)

Current:
More than 3.8 MHz: Optimum saturation recording
current
2 MHz :3x1dB
1 MHz :6:1dB

Less than 1 MHz
Mote: 0 dB at 3.8 MHz

: Flat characteristics

1.3.7 FM signal head current (VIDEQ HEAD)

Specified to be within ¥1.5 dB of 4 MHz optimum
recording current,

Variations in the playback FM signal level due to mecha-
nical stretching and contraction of the tape, and irregu-
larities in tape to head contact, are corrected by the
limiter circuit. The signal is amplified more than 80 dB
to permit precise demodulation. A double limiiter circuit
is employed in order to prevent black/white reversal
effects.

In the following stages, the demodulator ard lowpass
filter return the luminance signal to its AM form. The
de-emphasis circuit reverses the emphasis apprlied during
recording. From this point, the signal goes to the mixer
where it is mixed with the playback color signal to be-
come the video output signal.

Azimuth

HPF H LIMITER DEMOD.

DE-

LPF EMPHA.

video head * 6°

SW/AMP

| Video outpu t signal
MIXER |—==0
- {Color TV signal}

————— Color signal playback system —————

Fig. 1-43 Luminance signal playback system
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1.5 COLOR SIGNAL RECORDING SYSTEM

1-28

Video input signal
{Color TV signal}

— — — — -Luminance signal recording system——-

mm

Fs £ 0.5 MHz
MAIN
l BPF ™1 conv.
Fs+ 40Fh—""2%
HPF
sus
40Fh CONV.

T 117

Azimuth video
. head * 6°
MIXER
LPF
40 Fh ¥ 0.5 MHz = Fe ¥ (.56 MHz
LOCAL Notes:
085C. Fh = 15.734 kHz (Horizontal sync signal frequency}
Fs = 3.579545 MHz {Calor subcarrier frequency)
Fe = 629,371 kHz {Down converted color subcarrier
frequency)
30 Hz

PHASE SHIFTER

{ o | o0° [180°]2707)

MULTI-
PFLIER

H.SYNC |
SEP. }
Fh

=IT-40 Fh

| I

30 Hz rectangular wave
synchronized to video
head rotation

Fig. 1-44 Color signal recording system

This is a direct recording system using a down converted
phase shifted color signal. The phase shift system re-
moves color crosstalk which cannot be completely elimi-
nated by the azimuth video heads. Fig. 1-44 ilustrates a
simplified block diagram of this system,

A bandpass filter {BPF)} extracts the color component
from the input video signal and supplies it to the main
converter.

At the same time, the input signal also goes to the hori-
zontal sync separator, which supplies the 15.734 kHz
{(Fh) to the muitiplier and phase shift circuits. Via the
phase shifter, the 40 Fh CH-1 track component is ad-
vanced in phase each line {1 H) and supplied to the sub
converter, while the CH-2 component is delayed in phase
90° every line (1 H). A 30 Hz rectangular wave synchro-
nized to the video head rotation is used for differentiat-
ing between the CH-1 and CH-2 components, Each line
is also controlled by the Fh input.

The local osciltator produces the color subcatrier fre-
quency 3.678645 MHz {Fs). At the sub converter, the
goes to the sub converter. At the sub converter, the
40 Fh and Fs are frequency converted to become (Fs
+ 40 Fh). This is supplied through a highpass filter to
the main converter. Also supplied to the main converter

are the color signal Fs + 0.5 MHz and carrier wave {Fs
+ 40 Fh). These are down converted to become {40 Fh
¥ 0.5 MHz) which through a lowpass filter goes to the
mixer for mixing with the FM luminance signa. The
result is applied 1o the video heads.

In other words, the 3.679545 MHz {Fc) color subcarrier
is converted to a low band of 629.371 kHz {40 Fh). The
down converted color signal is then recorded directly
using the FM luminance signal as AC bias.




1.5.1 Color crosstalk correction by phase shift system

While the CH-1 track component is advanced 90° every
line and recorded, the phase of the CH-2 track com-
ponent is dilayed 90° every line, Fig. 1-45 illustrates the
principle of this phase shift system.

Head rotation

" [ n+7z a4 7
{a) REC tracks Pl—= ]V [
we 264 | w268 | 0+ 266 |1+ 267
o EEEY TR N
el " vkl oty | o*3
Signal t t { t t
{b} PB CH-1 track
CrDSstalk :.-—.263 'I n -IZES I' ' #IZG'-'
[CH-2) t faooma] 1 3 I
1H delayed '_I .\ et | wti
{c} 1H delay signal SO B A
line out 1H detayed [ 4 |7
crogstalk L T L -
i 'TE‘I%‘E"‘"' ouT
N BT RIS R ]
Signa| fa—1t Fu [HuF e g
(d} PB color out without 1 1 ? 1
crosstalk !

Fig. 1-45 Phase shift system

In the figure, (a) indicates the phase shifted recording
pattern. The CH-1 head pattern phase is advanced 90°
every line, The phase of the CH-2 head pattern is delayed
every line.

During playhack, when the CH-1 head picks up a portion
of the CH-2 track signal, this becomes the crosstalk com-
ponent, The main signal is delayed 90° every fine from
the CH-1 track, and this output is shown by {b}. The
dotted arrows indicate the crosstalk component and, as
can be noted, the phase reverses every line.

Passing signal {b} through a 1 H delay line yields signal
{c}. In comparing signals (b} and (c}, the main signal
phase is the same every line, but the crosstalk phase
reverses. Therefore, by mixing signals {b) and (c), the
crosstalk component of the adjacent track can be re-
moved to result in the playback color signal {d).

In other words, the signal is recorded by the phase shift
system and during playback, it is mixed with the signal
through a 1 H delay line to remove crosstalk.

1.5.2

Crosstalk in the playback color signal (d) effectively be-
comes zero, while the main signal is enhanced to im-
prove S/N. Also, the CH-2 head playback phase is
advanced 90° every line {opposite to recording), pro-
ducing the same effect. A digital type svsfem is used
for phase shifting.

Down converted color subcarrier frequency
The color subcarrier frequency (Fs} can be expressed as:

Fs = 1/2Fh x n {n = odd number: 455)
= 3.679545 MH:z

A frequency interleaving system (line offset system} is
used. This avoids serious color noise when the color
signal is displayed on a monochrome TV receiver.

Fig. 1-46 shows this color signal spectrum,

1/2 Fh
A 1
,’T\ mor AN A
Luminance ~_ 71N 70N LT N
signal | 226Fh | 227Fh | 228Fh 1 229Fh
! | l | |
; Fh —-: ! |
| r_ ! ; l
! : i
X i
Color signal

CH-1 track

CH-2 track

|
Color main energy
{Fs : subcarrier)

Fig. 1-46 Spectrum of colorsignal

in the phase shift system, the CH-1 comyonent of the
down converted color signal is advanced it phase 90°
every line, deviated by plus 1/4 Fh, and distributed at
1/2 Fh intervals centered on the Fc (down converted
color subcarrier) component, The CH-2 tradk component
is delayed in phase 90° every line, deviaed by minus
1/4 Fh, and distributed at 1/2 Fh intervak centered on
Fe. This spectrum is shown in Fig, 1-47.

Fc {Down converted color
sitbcarrier frequency}
: 1

=l 174 Fh

1/4 Fh ==

Fig. 147 Spectrum of down converted:olor signal
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The FM luminance and down converted color signals are
mixed to become the recording current. When recorded
and played back uwsing magnetic tape, which prossesses
3-dimensional distortion and nonlinearity, interference
in the form of Fo + 2Fpc {Fo : FM carrier; Foc : down
converted color signal) becomes introduced and cannot
be ignared. When the 2Fpc component is detected and
demodulated, beat becomes produced with respect to
the luminance signal and appears in the picture. There-
fore, as with the color signal, Fc {down converted color
subcarrier frequency} must be selected so that the fre-
quency of the 2Fpc component becomes interleaved
{1/2 offset) in relation to the luminance signal.

When Fc is determined at 40 Fh, the 2 Foc spectrum of
the CH-1 track component appears at {(+1/2 Fh) and in

the CH-2 track distribution, the 2 Fpc¢ spectrum appears
at {(nFh — Fh).

Fig. 1-48 shows the 2 FDC component spectrum with
respect to the playback luminance signal at this time.

1/2Fh 1/2 Fh

'S

/‘T\

1 1
1 1
/ LA Paiy \
- [N | I ]
;-i;:;llnance il ™ e \\--I.// : \-..:../ : \'«-u.//! Se
78Fh | 79Fh | 80Fh | 81Fh | 82 Fh T
|
I ! : 1 ,r
! I A ! I
1 A A 1
1
- ;
CH-1 track 4 : | . A_
A
) I ! | I
I Fh A-JI I '
! I
1 A 1 | :
A A | :
CH-2 track i h ‘ i

Fig. 1-48 2 Fpc playback spectrum

The 2 Fpc components for both CH-1 and CH-2 become
interieaved (1/2 line offset} with respect to the lumi-
nance signal and thereby visually reduced. The §29.371
value was selected for both reducing noise and in con-
side ration of color bandwidth.

1.5.3 Color signal recording bandwidth

Response curves for the bandpass and lowpass filters
are indicated in Fig. 1-49,

Constant current characteristics are possessed by the
down converted color signal recording current.

Fs : Golor subcarrier
{3.579545 MHz)

{a) BPF
-3 dB 1
o
B |
H
i i e L .-I A L A,
1 2 3 4 ] 6
—————= Frequency (MHZz}
Fc : Down convertad color subcarrier
L~ frequency 1629.371 kHz)
(b} LPF I
—3dB ﬂ;

1 2 3 4 5 6
—— = Frequency (MH2z)

Fig. 1-49 Color signal recording bandwidth
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1.6 COLOR SIGNAL PLAYBACK SYSTEM

The color signal playback system performs essentially
the opposite function as the recording system. In ad-
dition, however, important carrections must be per-
formed for color signal frequency and phase errors
introduced by variations in tape speed and head rotation,
and elasticity of the tape.

Fig. 1-50 indicates an abbreviated block diagram of this
sy stem.

Though a towpass filter, the down converted color signal
goes to the main converter. At this time, the down con-
verted color subcarrier {Fc) contains an error component
{40 Fh' £ Af) due to mechanical factors of the heads and
tape. Fh' varies with the tape speed as Fh * AFh. Af is
the instantaneous error caused by head rotation irregu-
larities and tape elongation and contraction.

The 40 Fh' frequency deviation component is compen-
sated by supplying the video output signal to the hori-
zontal sync separator, muitiplier and phase shifter, and
40 Fh’ to the sub converter. This forms the AFC (auto-
matic frequency compensator) loop.

In the APC {automatic phase compensator) loop, the
+ Af phase error component is compensated by compar-
ing the burst component of the up converted playback
color signal with the subcarrier frequency from the local
oscillator and APC detector. A variable crystal oscillator
{VXO) produces {Fs £ Af) which goes to the sub con-
verter. As a result, {Fs + 40 Fh’ £ Af} is supplied as the
main converter carrier input from the sub converter
through a highpass filter.

By frequency conversion with Fc, the color subcarrier
frequency of 3.579545 MHz, which is free from frequen-
cy and phase deviations, becomes obtained through a
bandpass filter. In the opposite manner as with record-
ing, the phase shifter delays the CH-1 track phase 90°
every line, advances the GH-2 track phase 90° every line
and 40 Fh' is supplied to the sub converter. The play-
back color signal through the main converter and band-
pass filter is applied to a 1 H delay line for removing
crosstalk. Characteristics of the lowpass and bandpass
fitters are the same as those for recording {Fig. 1-49).

At the mixer, the playback color and luminance signals
are mixed to become the video output signal.

Azimuth video —— — — Luminance signal playback system— - - - -
o 1
head + 6 Video output signaf
MIXER *O(Color TV signal)
Fc' = 40 Fh' £ Af Fs
MAIN é
ONV. BPF 14 DL |--0
e
Fs+40Fh" * A Fs
N I
Fs £ Af
SUB ; APC
| _conv. vXo ™1 _oer
A0 Fh'” : K .
-3
30 Hz rectangular wave Irregular | [TLGCAL | [t2.579545
synchronized to video phase shifter 0OSC. MHz)
head rotation o—30Hz ? ? ? ? Note: Descriptian indicates
I | 90° |130 IZ?O I LPF output as o ly
| | | down converted color
PHASE SHIFTER subcarrier,
/ |
40 Fh' MULTI- | H.3¥YNC
PLiER | SEP.
Fi {= Fh £ AFh}

Fig. 1-50 Color signal playback system
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1.7 CONTROL SIGNAL RECORDING SYSTEM 1.8 AUDIO SIGNAL RECORDING SYSTEM
Control  signal waveform, polarity and video head  1.8.1 Audio signal recording level
refationships are mdmatgd n ,F'g‘ 1-51. o Audio signal is recorded on the audio track to the de-
Phase of the controi signal is the same as the vertica fined level using an AC bias current recording system.
sync signal rise component of the CH-1 track. The posi-
tive pulse voltage is the reference 30 Hz. 1.8.2 Audio signal recording current characteristics
The contrql signal is recorded on the control track above The equalizing amplifier controls the recording current
the saturation recording level. in order to obtain a flat frequency characteristic in the
_ reproduced output. See Fig. 1-62.
Vertical sync LI H u “ “—
signal
: 4] i ™ :_ g Q -y
— 5 1
Saturation 5 10 ik
Recording current recording 2
i level @ g
— ] -20
s T1 ——i s § I .‘.""“'--._
Ty > 1B.7 ms ; _30 _T.._:""“"
he— 33.34 M3 —e] ) L )
: . , 30 10 10° 04
:G) :¢ LT — e Frequenty Hz}
Playback voltage L_V_,L_V_PL T1 = 3180 usec, T2 = 120 psec
o ter e
: ' E : Fig. 1-52 Audio equalizing frequency characteristics
30 Hz rectangular : 1 ]
wave synchronized _I I_
to video head rotation
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h b b
! 1
'

Video head © CH1 ! CH-2 ' CHA

Fig. 151 Control signal
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1.9 CASSETTE

1.9.1 Video tape

Length : The relationship between tape length and
time for recording and playback can be
defined by the formula:

L= (202t +21*3
where, L : tape length {m)
t : recording or playback
time (minutes}

MNote: L shall be an integer obtained after
all decimals produced in calculation
are raised. {See ‘Reference Table".)

Width 112,65 £ 0.01 mm

Fluctuation :less than 6 um

Thickness  :19%) um

Coercivity  : 800 cersted class {(nominal}

Optimum recording current shall not dif-
fer from the standard tape.

[Reference Table]

Kinds of blank cassettes

Kind of Recording or playback Length of
cassette time video tape
T-120 120 min. 246*3 m
T-90 90 min. 1853 m
T-80 80 min. 165"8 m
T-60 60 min, 125*3m
T-40 40 min, 84*3 m
T-30 30 min, 64 m
T-20 20 min. 44*3m

1.9. 2 Leader tape and Trailer tape

Length ¢ In case time for recording or playback
is:
over 80 minutes : 170+ 20 mm
just or under
60 minutes : 160 £ 20 mm
Width 1 12.65 £ 0.03 mm
Thickness 4078, pm
Material : Polyester film
Transparency : more than 50%

Length of splicing: 12 ~ 19 mm
Gap of splicing : 0~ 70 um
Splicing force : more than 3 kg

1.9.3 Reel

Qutside diameter : 89 £ 0.2 mm
Hub diameter : In case time for recording or playback
is:

over 60 minutes : 26 £ 0.15 mm
just or under
60 minutes :62£02mm
{If just or under 30 minutes, it can be
70£0.2 mm.)

E-value : more than 1.5 mm

1.9.4 Simplified illustrations

Base side Coated side

/

Fig. 153 Tape winding and tape path
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Lakdun 'L

Windc of
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Top label area
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"

Krnock pin hole
Haole For the sensor Horle Tor the sansor

fight path 1ight path

— T

o
- Hole for tha sengor

nanvs

Front cover
unkyading pin

ﬂ
[@ =)
Yol ||
Refeﬂmce plane E:;;df:;e&n Referena plane
Iﬁ][ Side tabe! sres j
1

Erasurs prevention tab

Fig. 1-54 Cassette appearance
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2.1

Supply guide pole —___ j

Impedance ralier \

Full erase head ~—]

Tension pole—"|
{cue head)

Supply guide pin

SECTION 2
MECHANISM DESCRIPTION

TAPE TRANSPORT SYSTEM

Rotary cylinder {drum}
Supply slant pole
Supply guide roller

Take-up slant pole

Take-up guide rolley

1 @

Audio erase head

Audio/control head
Take-up guide pole

Capstan

‘ Pinch roller

Cassette

Fig. 211 Tape transport system

As the designation implies, the most basic function of
this system is to transport the tape past the audio and
video heads at the specified speed. However, since this
model is a helical scan cassette type machine, numerous
addition functions are required, which include extracting
the tape from the cassette, wrapping it about the cylin-
drical head drum at a precisely defined angle, and return-
ing the tape to the cassette after it is no longer needed.

To ensure smooth operation, conformance with VHS
specifications and “interchangeability” (which allows
a tape recorded by one machine to be played by another
machine of the same format}, the positions, heights and

inclination angles of the various fixed and novable tape
guides must be adjusted and maintained 1 close toler-
ances. The most stringent and difficult ofese adjust-
ments have been performed at the factory under con-
trolled conditions. Therefore, in service, it is usually
only necessary to perform minor adjustmgy ts to com-
pensate for wear and after replacing cenain internal
parts.

The following description covers the mechgical states
for the various operating modes. An adey sate under-
standing of the mechanical processes is esyrtial before
attempting to repair or adjust the transport j stem.
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2.2  MAIN COMPONENT OPERATIONS

Loading rings
Drum motor

Loading motor—

|- Capstan motor

|- Capstan belt

|- Capstan flywheel

| Capstan

| - Take-up clutch belr

| Take-up clutch

| — Take-up idler

[~ Take-up reel disk

/
Suppiy reel disk Reel idler Reel motor Reel idler

Fig. 2-2 Motor operations

2.2.1 Drum motor

Dri ves the rotating video heads,

2.2.2 Capstan motor
Drives the capstan via the capstan belt.

1. Rotation of the capstan motor is applied via the capstan
belt to the capstan flywheel, then to the capstan,

2. Capstan flywheel rotation is transmitted by the take-up
clutch belt and drives the take-up idler.

2.2.3 Reelmotor

Drrives the reel idler in forward and reverse directions.
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2.2.4 Loading motor

Drives the loading rings in forward and reverse direc-
tions.

1. The loading motor rotation goes via the loading belt to
the loading gear train composed of worm, wormwheel
and relay gears. The supply loading ring is driven via the
worm and wormwheel gears, while drive for the take-up
loading ring is transmitted by the relay gear.

- : Unloading
> : Loading

Supply loading ring

Relay gear

I

[~ &
,{'J

;'.:’ ;- e

""lu =]

Wormwheal gear

e By
Worm gear “\\' @ Take-up loading ring
O
Loading motor
Loading belt

Fig. 2-3 Loading ring drive mechanism

2.2.5 Brake solenoid

Via the brake arm, this solenoid controls operation of
the main brakes and the reel idler functions.

1. When the brake solenoid energizes, the brake arm turns
clockwise about the fulcrum, Via the stud at the bottom
of the idler plate, the brake arm rotation slides the idler
plate in the forward direction. At this time, the stud
atop the idler plate releases the main brakes from the
reel disks.

2. If the reel idler is positioned at either the supply or take-
up reel disk when the brake solenoid switches off, the
idler plate returns to its original position and the idler
arm retums the reel idler to the center position.

Reel idier
AY

2.2.6 Pinch {roller} solenoid

This controls operation of the pinch roller, take-up idler
and back tension arm.

1. When the pinchsolenoid energizes, the pinch roller $pring
holder turns the pinch roller arm counter-clockwise to
engage the pinch roller with the capstan.

2. Simultaneously with activation of the pinch solenoid,
the pinch rolier connect plate slides rearward. The take-
up idler, which had been retained by this plate, then
moves by spring force to engage the take-up clutch and
take-up reel disk.

3. While the back tension brake is engaged, as the pinch
solenoid switches off, spring force shifts the back ten-
sion cancel plate towards the right. The plate presses
against the back tension arm, reducing the application
of the back tension brake. This is performed at the start
of unloading and during the search {FF and REW])
modes.

Pinch {roller} solenoid

tdler arm Capstan
A kY

Back tension cancel plate

Back tension arm~__ | '

Brake solenoid

ok A A BB AR A
=

Brake arm———-/

Pinch roller spring holder

Pinch roiler

Pinch roller arm

Pinch roller connect plate
o o

- aa____;nn..;;i:!&-%e
= ———— Take-up clutch

i[ T Take-up idler

Idler plate Connect lever

Supply main brake Take-up main brake

Fig. 224 Solenoid operations
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2.3

2.3.1

2-4

MODE DESCRIPTION

Stop mode

This is the state which allows a cassette to be inserted or
removed from the machine. In this mode, the motors
and solenoids are not electrically functioning.

At this time, the supply pole base, take-up pole base and
tension pole (with cue head) are positioned within the
cassette perimeter in readiness for extracting the tape
from the cassette. The pinch roller is separated from the
capstan and positioned so as not to interfere with
cassetie insertion or removal.

The main brakes are applied to both the supply and
take-up reel disks to prevent uncontrolled rotation. The
reel idler is stopped and separated from both the supply
and take-up reel disks. The unloading (UL} switch is on
and the after loading (AL} switch is off.

NOTES:

1. Short rewind

In the stop mode, when the EJECT button is pressed
for removing a cassette, a short rewind (about 400 m-
sec) operation is performed, then the cassette is
ejected. Pressing the EJECT button switches the
brake solenoid on, at which time the idler plate shifts
in the forward direction and the reel idler contacts
the reel motor shaft. Simultaneousty, the reel motor
tums counter-clockwise to force the reel idler toward
the supply reel disk. The main brakes are released in
this period. This operation serves to avoid tape
slackening in the cassette.

2. Short FF
During the stop mode, if the inserted cassette has the
tape completely wound on the supply reel, or after
the completion of full rewind, the start sensor detects
the transparent leader tape and a short fast forward
operation is performed.

When the transparent section of tape is detected, the
brake solenoid switches on, shifting the idler plate in
the forward direction. The reel idler contacts the reel
motor shaft, at which time the motor turns clockwise
to shift the reel idler toward the take-up reel disk.
In this period, the main brakes are released. This
operation serves to protect the drum assembly (in-
cluding video heads) from the tape leader section.

Unloading switch
{UL SW)

\

Drum motor

Take-up pole base

Idter arm

/

Capstan motor

/

Loading motor—._ |

Tension arm ﬁ

{cue head)

Supply pole base

After loading switch

fAL SW}

Back tension arm

Brake solenoid

P
I4
~. f q - \\
1 ) ~
0
l“\ y
;!F-,_} /
1] {~ft s o — N\
!! /) ““-\ N
!r-.._}.‘h ’f // \ v
!fra-.,h o, ; \\
/
ANV, / l! \
P / | O :
\
!
\\ / /
7 /
~
-4 « //
- L) \"'-....____/
B O
O O . E /a“-u.,
I : * Ty
I -
\._\,.
N
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N

/

——— — —

/Pinch solenoid

| _—Pinch rotler

| Capstan

R, _-Pinch roller arm
i

H— Take-up reel disk

—Reel idler

e ——

Supply reet disk

Supply main brake

Reel motor

tdler plate

Fig. 25 Stop mode

N\

Take-up main brake

JRE—

ot

it

Fur sanma

bt e



2.3.2 Loading made

The loading mode covers the process of extracting the
tape from the casseite and positioning it in the trans-
port.

In the stop mode, pressing the PLAY button switches on
the brake solenoid, and the loading and capstan motors
begin rotating. The brake solenoid releases the main
brakes from the reel disks, thereby reducing load on the
tape. However, since complete absence of load could
cause tape slackening due to inertia, the loading tension
brake is applied to the supply reel disk and the take-up
back tension brake to the take-up reel disk.

Loading motor rotation is transferred via the leading
belt to the loading rings. Slide rings are incorporated
with the loading rings.

Guide pole {Slant pole}

Guide roller

Supply slide rin

e

I

Fig. 2.6 Loading rings

The pole bases are positioned atop the sub deck. As the
pins at the bottoms of the pole bases ride in the slide
ring grooves, rotation of the loading rings becomes trans-
mitted directly to the pole bases, which shift in the sub
deck guide grooves. At this time, the slant poles of the
pole bases and the guide rollers extract the tape from
the cassette.

When the take-up loading ring begins tuming, spring
force shifts the pinch roller arm push plate toward the
right. This imparts counter<clockwise rotation to the
pinch roller arm, moving the pinch roller slighty to-
wards the capstan and switching off the UL switch.
The drum motor then begins rotating.

After the supply pole base shifts, spring force tumns the
back tension arm counter-clockwise. When the back
tension arm strikes the cancel lever, it stops until com-
pletion of loading. Then with further movement of the
cancel lever, it again turns counter-clockwise by spring
force.

As loading continues, the supply pole base presses the
erase head arm to carry the tape. When the supply pole
base reaches a certain point, spring force returns the
erase head arm to its original position and the impedance
roller contacts the tape. The impedance roller serves to

dampen vertical vibration of the tape, which can contri-
bute to picture jitter and audio wow & flutter.

The pole bases engage the pole guides of the sub deck
and stop. However, the loading rings continue to rotate
untit the switch plate sets the AL switch on.

Unloadli itch
Pole guides Lo e

PN /

Capstan motor

Loading rings

Drum motor\

Impedance roller —_ ___ |

Loading motor— __ _ ||

Supply pole base

Erase head arm———" ||

Cancel lever

After loading switch
(AL SW}

Switch plate

Back tension arm-—

Brake, solenoid

B

-/

|~ Pinch roller

- Capstan

push plate

Take-up pole base

_/Plnch roller arm

(T Pinch ralfer arm

[——Take-up reel disk

4

L Take-upback
tension prake

Loading tension hvake

Supply reel disk

Supply main brake

Fig. 27 Loading mode

Take-up main brake
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2.3.2 Play mode

1. Normal play and recording

After the pole bases engage the pole guides, the loading
rings continue to turn. The stud at the bottom of the
take-up loading ring imparts counter-clockwise rotation
to the cancel lever, which shifts the switch plate in the
forward direction, This sets the AL switch on, stopping
the loading motor and loading rings. At the same time,
the switch plate presses and releases the loading tension
brake. The switch plate also imparts counter-clockwise
rotation to the change lever, shifting the connect plate
toward the right and releasing take-up back tension
brake.

The AL switch sets the pinch solenoid on and the take-
up idler transfers the take-up clutch rotation to the take-
up reel disk. When tape take-up begins, the pinch roller
engages the capstan to initiate tape transport.

When the pinch solenoid energizes, the reel motor tums
briefly clockwise, shifting the reel idler toward the take-
up reel disk, Since rotation of the take-up reel disk acts
to brush aside the reel idler, load is not imposed on the
disk. Also, this action is not sufficiently strong to over-
come the plate spring force and shift the reel idler to-
ward the supply reel disk.

2. Still and frame advance

In the play mode, when the STILL button is pressed,
the servo system functions to correct the FM noise
position in accordance with instructions from the
mechacon circuit. The pinch roller and take-up idler
remain engaged. At first, the tape is transported toward
the take-up reel by intermittent rotation of the capstan
motor, then the motor stops.

At this point, the mechanical state is the same as the
normal play mode, but in absence of capstan motor
rotation, the tape is stopped. The pinch roller and take-
up idler remain engaged, while the drum motor con-
tinues to rotate.

During the still mode, by pressing the FR ADV (frame
advance) button, the capstan motor rotates to transport
the tape toward the take-up reel. Otherwise, the mecha-
nical state is the same as the still mode.

Again pressing the PLAY button returns the normal play
mode. The capstan motor rotates and tape transport
resumes.

3. x2 (double speed)
During the normal play mode, pressing the x2 button
doubies the capstan motor speed. Otherwise, the mecha-
nical state is the same as the play mode. Again pressing
the PLAY button returns the normal play mode,
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4, Slow speed
By pressing the SLOW button in the play mode, the
capstan motor rotates intermittently to transport the
tape toward the take-up reel at reduced speed. Other-
wise, the mechanical state is the same as the play mode,
Tape speed during the low mode can be adjusted by the
front pane! SLOW SPEED control. Again pressing the

FPLAY button returns the normal play mode, Supply pole base

After loading switch
{AL SwW}

Drum motor /

Take-up pole base Capstan motor

/ /

Impedance rol Ier\

/

r s rs
__.--1

/ i

/Pinch solenaid

| - Audio erase head

Full erase head\ E () /, s - | |~ Audio/control head
i
H o — — < \
~ \ Take-up guide pole
. -
Supply guide pole\__h__‘_“& , /< \ l
| 7
Tension pole /7 1 \ | - Pinch roiler
fcue head) || i/ x I
Supply guide pin\\\_‘ i _f_,,.//
" " \ H_- Capstan
i l —_———— — 1 pn -+
Cancel lever \ | Vo —I\\.: i O O
o / R~ A !
@' N N /.
\ > 3 2l .
Switch plate | \\ ! 1 N S @;}\ X ]
“h 1 (o ! ) ~ ~
i . / N\ ]
R -~ ( - Take-up cluich
| s 71
[
1]
|
' o I | Take-up idler
Back tension arm [

Brake solencid |

T

il _ Take-up back
l tension brake

Y Iy

T

Loading tension brake Change lever

Plate spring

!

Reel motor

Fig. 28 Normal play mode
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5. Recording pause
When the PAUSE button is pressed in the recording
mode, the capstan motor rotates slightly in reverse 1o
perform 25 frames back spacing. At the same time, the
brake solencid briefly switches off and the idler plate
moves toward the rear, shifting the reel idler from the
take-up reel disk to the center position.

Immediately afterwards, the reel motor tums counter-
clockwise and this shifts the reel idler toward the supply
reel disk. Using the reel motor, tape transported by
reverse rotation of the capstan becomes taken up by the
supply reel.

At completion of tape winding, the brake solenoid
again switches off briefly. The idler plate moves rear-
ward to shift the reel idler to the center. The reel motor
then turns clockwise to again shift the reel idler toward
the take-up reel disk. Tape slack at the take-up side
produced during the back space operation becomes
absorbed by this process.

The capstan motor stops after back space rotation. At
this time, the mechanical state is the same as for record-
ing. The pinch roller and take-up idler remain engaged
and the drum motor continues to rotate. However, the
capstan motor and tape transport are stopped.

Again pressing the PLAY button retumns the recording
mode.

Brake solenoid

Drurmn motor Capstan motor

--—-—\

]

Pinch solenoid

/
V4
7 [} ,
Pinch raller
\
----- 2 p-
—— _— Capstan
{ AN~ N 0]
~ !
~ ~
N !
\3 :: k a1
2, N
~ ~
—
/4 \
[ Take-up clutch
/|
[ Take-up idler
1 .- .
] i,
. O,
]
1
1
_____ -4
Reel motor Idier plate Reel idler

Fig. 229 Recording pause mode {process)
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6. Search FF
in the normal play mode, holding the FF button de-
pressed switches the pinch solenoid off, while the reel
motor tums clockwise at increased speed. The capstan
motor continues to rotate.

When the pinch solenoid switches off, the tape transport
stops and the back tension cancel plate shifts the back
tension arm to reduce back tension. The reel idler trans-
fers the increased reel motor rotation to the take-up reel

disk. With back tension reduced, the tape becomes taken.

up by the take-up reel at about 9 times the normal play
speed.

Releasing the FF button briefly sets the brake solenoid
1o off, applying the main brakes to the reel disks, and
the reel motor stops. At the moment the brake solenoid
switches off, the reel idler returns to center position,
then when the reel motor turns briefly clockwise, the
reel idler shifts toward the take-up reel disk.

At the same time, the pinch solenoid switches on, then
the brake solenoid again switches on to resume the
normal play mode.
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7. Search rewind

During the normal play mode, holding the REW button
depressed briefly switches off the brake solenoid. The
main brakes become applied and the reel idler returns
to center.

The brake solenoid returns to on and the reel motor
twms counter-clockwise to shift the reel idler toward
the supply reel disk. At the same time, the pinch sole-
noid switches off to stop the tape transport and reduce
back tension. The capstan motor also stops.

The reel motor then rotates at increased speed, which is
transmitted by the reel idler to the supply ree! disk. With
back tension reduced, the tape becomes wound on the
supply reel and transported at approximately 9 times
the normal play speed.

Releasing the REW button briefly switches the brake
solenoid off. The main brakes are applied to the reel
disks and the ree! motor stops. The reel motor then
turns briefly clockwise to shift the reel idler from the
supply to the take-up reel disk. At the same time, the
pinch solenoid switches on and the capstan motor
rotates to resume the normal play mode.

During search rewind, both the supply and take-up reel
disks rotate at increased speed. After the reel motor
stops, they continue to turn due to inertia. However, at
this time, tape slack produced at the take-up side be-
comes impeded by the load produced between the oil-
less meta! bearing and collar of the take-up reel disk.

Capstan motor

&

®
@
FATAVATATASY o

Back tension arm | \

Brake solenoid

1
\

-

©)
Nom—

=

Supply reel disk

/

Reel idier

Fig. 2-11

Reel motor

Search REW mode

Take-up reej disk

Pinch solenoid
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2.3.4 Unloading mode

At the end of tape in the normal play mode, or if the
STOP button is pressed, the pinch and brake solenoids
switch off and tape transport stops. The brake solenoid
again switches on to release the main brakes, while the
reel motor turms counter-clockwise to shift the reel idler
toward the supply reel disk. The loading motor tumns
to move the pole bases toward the cassette.

Spring force imparts counter-clockwise rotation to the
cancel lever and the back tension arm turns clockwise.
While pressing the back tension arm, the supply pole
base proceeds to within the cassette. In this manner,
the tape extended from the cassette becomes wound
on the supply reel.

When the supply pole base, back tension arm and take-
up pole base become positioned within the cassette,
the slide ring of the take-up loading ring shifts the pinch
roller arm push plate towards the left. This completely
separates the pinch roller from the capstan and sets the
UL switch on. The loading, reel, capstan and drum
motors stop, and the brake solenoid switches off to
yield the stop mode.

2-10

Loading motor

Cancel lever

Back tension arm

Brake solenoid

Unloading switch
Supply pole base Drum motor {UL SwW}

Take-up pole base

Capstan motor

7 Qe =S

'/Pinch solenoid

| _—~Pinch raller

Capstan

Pinch roller arm

push plate

— — _l

-~

Supply reel disk Supply main brake Reel idler

Fig. 2212  Unloading mode

Reel motor
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2.3.5 Fast forward {FF} mode

in the stop mode, pressing the FF button sets the brake
solenoid on. The main hrakes are released, the reel
motor turns clockwise, and the reel idler contacts the
take-up reel disk. Initially, the reel motor rotates at
reduced speed, then at higher speed to transport the
tape to the take-up reel, This stepped rotation serves
to avoid sudden load on the tape.

The loading tension brake and take-up back tension
brake remain engaged in order to impart a fixed tension.
This serves to promote both proper tape windirig and
accurate pickup of the cue signal.

When the STOP button is pressed, the reel motor stops.
The brake solenoid switches off and the reel idler returns
to center position. At the same time, the main brakes are
applied to the reel disks and tape transport stops,

At the end of tape in the FF mode, the end sensor func-
tions to initiate auto rewind.

If the counter SEARCH switch is on, FF becomes per-
formed at reduced speed in the range of 9800 to 0000 as
indicated by the counter. This permits more precise
stopping at the 0000 point.

Laoading tension brake

Brake solenoid

Take-up back tenion brake

[ \ N

Supply main brake

Reel motor Resl idler Take-up main brake

Fig. 213 FF mode
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2.3.6

2-12

Rewind (REW} mode

In the stop mode, pressing the REW button sets the
brake solenoid on. The main brakes are released and
the reel motor rotates counter-clockwise to shift the
reel idler toward the supply reel disk. Following this,
thre reel motor turns at reduced speed, then at higher
speed. This is to avoid sudden load on the tape.

The loading tension and take-up back tension brakes
remain engaged in order to promote smooth tape wind-
ing and allow accurate detection of the cue signal.

When the STOP button is pressed, the reel motor stops.
Thé hrake solenoid switches off and reel idler returns
to center. At the same time, the main brakes are applied
and tape transport stops.

If the beginning of the tape is reached in the rewind
mode, the start sensor functions to initiate short FF,

If the counter SEARCH switch is on, rewind is per-
formed at reduced speed in the counter range of 0100
to 0000. This serves to allow more accurate stopping
at the 0000 point,

l.oading tensian brake

Brake solengid

——

Take-up main brake

Supply main brake

Reel motor Reel idlar

Fig. 2214 REW mode

N

Take-up back tension brake
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CASSETTE HOUSING

This model utilizes a motorized front loading system
by which cassette insertion and ejection are performed
by the motor of the cassette housing.

Neutral state

The state without a cassette inserted is shown by (a) of
Fig. 2-15.

Cassette setting

Setting is performed automatically when a cassette is
inserted into the slot.

. When a cassette is inserted, it presses and raises the two
rubber rollers of the roller assembly at the top of the
cassette housing. Sprocket gear-2 turns slightly counter-
clockwise and pulls the chain taut.

The shutter blocks the photo interrupter, yielding a low
signal output, and the cassette motor begins turning in
the loading direction. Rotation of the cassette motor is
transmitted in the route: cassette belt = worm gear =
worm wheel gear — sprocket gear-1 = chain.

The chain turns counter-clockwise and the roller as-
sembly, coupled to sprocket gear-2, rotates 1o feed the
cassette into the cassette housing. This is indicated by
(b} in the figure.

. As the cassette moves inward, it presses the slide plate
and the chain pin of the slide plate engages a link of the
chain. The pin is pressed downward by the chain and
the cassette becomes lowered into the housing. This is
shown by {(c}.

. When the cassette is completely lowered, a roller at-
tached to the housing closes the cassette switch. This
stops the cassette motor to complete the setting process.
The state at this point is indicated by (d}.

NOTE: When the cassette switch closes, short brake is ap-
plied to the cassette motor, stopping the rotation.
Consequently, the mounting position of the cas-
sette switch determines the cassette setting posi-
tion. Care is therefore needed when replacing the
cassette switch. Refer to the mechanical adjust-
ments of Section 4.

Cassetto gject

The cassette becomes ejected automatically when the
EJECT button is pressed. A short rewind operation is
performed at the stop state (UL switch on, brake sole-
noid off, etc.) in order to absorb tape slack in the
cassette.

1. When the EJECT button is pressed, after short rewind,

the cassetie motor begins turning in the unloading
direction. The motor rotation is transmitted in the
route: cassette belt — worm gear = worm wheel gear
— sprocket gear-1 — chain. The chain engages the
chain pin and the cassette is raised.

. After the rollers of the roller assembly are contacted,

they turn clockwise to slide the cassette horizontally
outward.

. At the end of travel, the chain loosens, shifting the

shutter. This produces a high signal at the photo inter-
rupter and the cassette motor stops to complete the
eject process.

Cassette housing

Shutter

NOTES:

1. During cassette setting, if the cassette switch does
not close within 7 seconds after the cassette motor
rotates, the eject mode is entered automatically.

2. !f an additional 7 seconds elapse before completion
of eject, the cassette motor stops and the eject
emergency mode is entered. The EJECT button
LED flashes and all operating modes are inhibited.

3. 1f an empty cassette {which does not contain tape)
or one with broken tape is inserted, the start and
end sensors perform detection and the Eject mode
is automatically entered.

Phata interrupter Cassette

Rubber rotlers

Sprocket gear - 2

sl

Cassette motar

Shutter

Photo intersupter

Casserte belt

Worm gar

\‘Worm wheel gear

Sprocket jear - 1

(c)

Slide plate

AAALAS

Cassette switch

AR AT

Fig. 2-15 Cassette housing mechanism

(d)
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SECTION 3
CIRCUIT DESCRIPTION

MECHANISM CONTROL SYSTEM

General description

The mechacon circuit receives mode command signals
from the operation keys and mode detect signals from
the various sensors and produces signals for driving the
motors and solenoids to set up the required modes.
Mode control signals are also sent to the appropriate
circuit boards.

These control functions are performed by the central
processing unit {CPU} of IC5, which is a one-chip 4-bit
micrecomputer.

In the block diagram, observe that for the input side of
CPU, the CPU input port has only 8 input terminals;
Port A is 4-bit and Port B is 4-bit. However, the input
from control keys and each sensor and other PCBs totals
more than 8 inputs so that it is impossible to supply all
of these inputs directly to the CPU.

For this reason, IC3 multiplexer is provided as an input
expander, Using the 3-bit bus select signal from CPU
port E (strobe data irrelevant}, one output is selected
from among seven inputs sent to the CPU input ports.

Thus, the four 7-to-1 multiplexer circuits of IC3 supply
4-bit outputs to the CPU input A ports from 28 inputs
{in practice, 4 input terminals are fixed) and the remain-
ing operation and sensor signals go directly to the input
B ports.

At the same time, the four 7-bit latches of IC4 function
as output expanders. The 4-bit outputs of the CPU D
ports are expanded to 28 latched outputs. Latch posi-
tions are determined by the 3-bit bus select from the
CPU E ports and the strobe data.

The following describes the overall operational flow.

If a given control key is depressed, a 10-bit serial code
(operation code) corresponding to that mode is output
by the function key code generator. The operation code
is fed to 1C2 after being amplified at IC1. IC2 is a serial-
to-parallel decoder which converts the operation code of
a 10-bit serial code into a parallel 8-bit signal. This paral-
lel 8-bit signal is then input to multiplexer IC3 and then
fed to 1C5 {CPU). The CPU is capable of detecting which
control key is depressed through this input data.

The CPU also detects other input port data. These in-
clude timer, cassette switch, cassette lamp and the vari-
ous sensors. Data pertaining to the depressed key are
checked, such as whether it is the same as the mode in

progress and whether shift to a newly selected maode is
possible from the present mode. Outpuits corresponding
to the operation key are then sent to the motors, sole-
noids and circuit boards.

From port D, the 4-bit output goes to 1C4 latch, result-
ing in 28 latched outputs which are sent through open
collector inverters to the circuit boards, Control signals
also go to the operation board for lighting the LEDs
corresponding to the depressed operation key.

Three bits of the four-bit port F output are for loading
motor control. These are supplied via inverters to the
control generator {consisting of four diodes) for deter-
mining motor torque and to electronic switches (A5,
6} which select motor direction,

Far example, in the play mode, rotation is in the loading
direction. When the loading mechanism begins operation
and the unloading {UL} switch becomes off, the CPU
detects the start of loading, At the end of loading, the
after loading {AL) switch becomes on, at which time
the CPU detects the end of loading and stops the load:
ing motor. The unloading process is the opposite of this.

The 4-bit port H 6utput is divided into 2 bits each.
These go via inverters to the solencid drive and hold
amplifiers for switching the main and pinch sclenocids
on and off according to mode. The pinch solenoid is
driven after completion of loading (AL switch on) during
play and recording.

Moreover, the 4-bit output from output port D is used
for controlling the cassette motor,

Fower Casserte Eject
on i90d

- ® [ L
A [ 1
wo —1 | [ L

Fig. 3-1 Cassette motor control tine chart

REEL MOTOR control

The reel motor is controlled by the outpu t data of a
total of 7 bits consisting of 3 bits of pert (C and 4 bits
{pins 7 through 10 ) of the expander, The following is
a brief summary of this controi:

31
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o During FF/REW, a control voltage is supplied to the
reel motor.

© The output data controls the direction of the current
fed to the reel motor.

o Short REW/FF

¢ The output data causes the current to flow in the
reverse direction at the beginning of eject and during
unloading. When the start sensor is ON, it will allow
the motor to fast forward the tape for a short period
until the leader tape passes.

O The output data allows the voltage applied to the reel
motor to graduatly decrease when the counter reaches
1100 during the Counter Search mode.

O Except during the search mode, the output data
allows the control signal from the SERVO circuit
board to be cut off.

1) When the FF or REWIND button is depressed {except

during Search), pin-7 of expander I1C4 becomes from
High to Low. This causes pin-10 of IC12 to become
High and a curved voltage determined by the charge of
C4 will be fed to the base of Q17. And the voltage cor-
responding to that will be applied to E-SW.

2} The direction of the current applied to the reel motor

is controlled by pins 2 and 3 of IC5. Normally pins
2 and 3 are High to turn on Q18 and 219, thereby
grounding both terminals of the reel motor.

When the reel motor is rotated in the fast forward direc-
tion, pin-3 becomes Low, thereby tuming off Q13,
Q11 and Q19. This allows the current output from the

ICa TMSIO28NZLL

emitter of Q15 to flow in the following sequence: Q10
- CONN - reel motor > CONN - Q18 >
ground, so that the reel motor is rotated in the fast
forward direction.

When the reel motor is rotated in the rewind direction,
pin-2 becomes lLow, and unlike during fast forward,
the current flows from CONN to CONN [B1].
During the stop and brake of the reel motor, Q17 is
designed to turn OFF so as to prevent any damage
1o E-SW due to overload.

3} IC 4 pin 10 and IC 5 pin 2 and 3 function to control the

Short FF and the REW. When 1C 4 pin 10 is high, the
REEL MOTOR is rotated in the controlled direction by
means of IC 5 pin 2 and 3.

The IC 4 pin 9 which is a controf terminal of the IDLER
becomes high when it transfers the IDLER.

4) When the counter becomes ~0000°" = 100 at the time of

SEARCH, IC 4 pin 8 is cut off and the TU REEL FG
PULSE is impressed on IC 10 pin 7. Then IC 11 pin 10
becomes low because of periodic movement of the FG
PULSE and since C4 discharges at this time, the voltage
added to the Q17 base gradually decreases to the voltage
inversely proportional to the TU REEL rotation, there-
by preventing the overrun during the stop mode.

5} During the Search mode, the error voltage is supplied

from the SERVO circuit board. This error voltage is
controlled by whether a signal is fed to the base of Q17
fram pin-b of ICE or not. Pin-5 of IC5 is normally High
and becomes Low only during the Search mode.

[—ozeu

IDLER CHANGE W

SIGRT FF MW

Data

FEEL MQTOR
SPEED CONFROL

REWSFE 1 L

MEEL MOTOR

REW/FFIEINE QPN

158 UPDS53L-185

SLARCH L

REEL WMITOR ¢ FOTMARD Y. |

REEL MOTOR( i (i}w

RIS 3,
REEL MOTOR
PRIVE

[zak
FARCH MOTOR COMTROL rl

1 hom SERVO GO4MD )

Fig. 3-2 Reel motor control circuit
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POWER ON/OFF CONTROL CIRCUIT

A 10 bit serial code is used for power on/off control of
the HR-7800. Since this functions does not appear in
earlier models, a brief outline is given below.

The main control functions performed by this circuit are
as foliows.

1) Provided that the rear panel main power switch is on,
this circuit operates when the front panel power switch
is set from off to on.

2} When the front panel power switch is on, remote power
switch operation becomes enabled.

3] After completion of loading, when the power switch is
set to off, unloading is first performed, then the power
is cut off.

4} If the power switch is set to off during the eject
operation, the operation continues to completion, then
the power becomes cut off.

5} Power on/foff operation is inbibited while an operating
hutton of the front panel or infrared remote control unit
is pressed.

Front Panel Power Switch

When the power switch of the front operation board is
set from off to on, Q1 switches on to short pins 8 and 9
of IC11 (M50115AP). The 10 bit serial code is sent from
pin 17 to the mechacon circuit in approximately 25
msec.

100 101 0000
100010 1000

Power on
Power off

This 10 bit serial code goes via mechacon board
terminal 17 to the infrared receiver circuit at 1C1
{M51014}) pin 12. IC1 selects the signal from either the
infrared remote control unit or the operation board and
sends it to pin 16 of IC2 (MB0127AP).

IC2 is a serial to parallel decoder and converts the 10 bit
serial code to an 8 bit parallel code. Although the CPU
controls the mainframe in accordance with these parallel
data, power on/off is controlled by the flip-flop output
from IC2 pin 11. After inverting at Q2Q, the flip-flop
signal goes via connector 2 to connector 32 of the T/T
board.

The power on signal is supplied to timer control CPU
IC206 pin 36 and becomes obtained as a high level signal
from pin 24, This signal goes through inverter 1C208
pins 7 and 10, then via connector 43 to connector 53 of
the power supply board. Low at connector 53 switches
power on and high switches power off.

At the same time, the power on/off signal from the
mechacon circuit is supplied via the servo board to
connector 81 of the power supply board. The purpose
of this is to maintain power in event the power switch is
set to off while the eject or unloading mode is in pro-
gress.

If power is set to off during eject, high potential from
IC5 pin 31 becomes inverted at IC12 pins 6 and 12 and
goes as low from mechacon connectos 127 to power
supply board connector 81 to maintain the power on
state. Thus, even though high appears at connector 53,
the low at connector 81 maintains power on until the
completion of eject.

Similarly, connector 81 potential maintains power on
during loading until the loading arm reaches the com-
pletely stopped state.

During loading or play ({ioading complete) maodes,
the power switch off sends the 10 bit serial code to IC2
{M50127AP), which detects the power off state. Low
from flip-flop output IC2 pin 11 goes through inverter
Q20, and appears as a high level signal at IC3 pin 9.

From this high, the mechacon CPU detects the power
switch off state and issues the stop mode instruction to
the mainframe. The loading motor tums to begin un-
loading. While the loading arm is in the loading state,
high appears at CPU ICB pin 31. This signal maintains
power on during loading and becomes low when the
loading arm reaches the stop state.

Since the power switch is electronically controlled,
observe the following points during service,

(1) Check for presence of the 10 bit serial code during power
on/off operation. For example, if another switch is held
depressed due to faulty front panel installation, the
power switch becomes inoperative.

(@ Observe that mechacon IC2 pin 11 changes between low
and high states with power on/off operation.

() Check 1C206 of the T/T board. Power on/off for both
timer recording and normal operation is controlled by
the same circuit via T/T board 1C2086. Therefore, it is
important to check 1C206 operation.

During service, inadvertently touching the clock os-
cillator {pins 1 and 42} by hand can stop the CPU
operation. Even with the power cord discornected, the
approximately 10 minute period of the back up capaci-
tor can prevent C206 reset. Therefore, inth is event, dis-
connect the power cord and short the leads of the back
up capacitor,

@ Check CP-1 of the T/T board. This is an t C protector
fuse which opens when current flow excesds 1 A. There-
fore, in event of a short occuring in the tunerAimer
circuit, be sure to check CP-1.

3-3



3.1.2 Infrared remote control unit
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As the operation control on the main unit duplicates
that of the infrared remote control unit in principle,
the description that is given centers on the infrared
remote control unit,

Infrared remote control unit

The infrared remote control as adopted for the HR-
7600Q is a beam remote control using infrared rays whose
wavelength is on the order of 950 mm.

The remote control transmitter uses an LED (near in-
frared light emitting diode) and the receiver {main unit}
uses a photodiode. The remote control functions by
intermittently emitting a frequency (40 kHz) with a
certain pulse allocated for each function of the remote
control.

The function of the remote control as used in the HR-
7600 is described below:

. Transmitter

The infrared rays which have been adopted for use can
be referred to as near infrared rays with a wavelength of
940 nm and they show spectral characteristics of the
LED used in the transmitter.

240 nm

Fig. 3-3 Spectral characteristics of the LED used in
the transmitter
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Fig. 34 Parallel to serial encoder (M50115AP)

The remote contral transmitter employs a GaAs infrared
light emitting diode.

The remote control transmitter consists of GaAs infrared
light emitting diode and an IC {M50115AP) that gene-
rates the PCM signat.

The block diagram of this is shown in Fig. 34,

When a button on the remote control unit is pressed, a
10-bit serial code corresponding to its function is trans-
mitted.

However, what is actually transmitted is an intermittent
infrared ray signal in the form of a 10-bit pulse.

. Transmitting signal

When a button on the remote control unit is pressed, a
serial 10-bit code is emitted from the infrared LED.

This serial 10-bit code is a pulse signal generated from
IC (MB0116AP) inside the remote control unit. That is,
when a button on the remote control unit is pressed,
a 10-bit serial signal corresponding to the control func-
tion is automatically generated.

In the HR-7600, since the clock frequency of the IC an
the remote control unit is set to 455 kHz, the carrier of
the transmitting signal output from the IC is of 38 kHz.

That is, the output code of a 10-bit serial signal is PCM
modulated. The high level of the transmitting signal is
about 2.6 msec. Thus, 10 pulses of 38 kHz is a positive
pulse of the transmitting signal.

Next, the distinguishing of the transmitting code {code
corresponding to the control switch) between 0" and
"1 is made by varying the pulse width of the transmit-
ting signal.

As shown in Fig. 3-5 when the code is “0”, the width
of the transmission pulse is made about 1 msec. When
the code is “1”, the width is set at about 2 msec.

1 code {1 control code) of the transmission command
consists of a 10-bit serial code or 11 pulses. Thus 1
period {1 control code) is transmitted within 24 msec.
The transmission code of one word for a 10-bit serial
control code is fed to the LED driver circuit which
generates infrared rays. The first 3-bit part of the 10-bit
serial code are used as a key code between the trans-
mitter and receiver,

in the HR-7600, this key code is set to “1" 0" *'D",
From 4-bit onward to 10-bit, output is made correspond-
ing to that of each control key.

For operation cades, refer to Table 3-1.
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Table 341

3. M50115AP

This M50115AP is a CMOS IC designed for the infrared
remote control transmitter.

IC MSO115AP consists of oscillating circuit, timing
generator circuit, scan signal generating circuit, key-in
encoder, instruction decoder and multiplex key decision
circuit. This IC has a maximum of 6 x & key matrix in-
puts and 2-bit independent data inputs or a total of a
10-bit PCM (Pulse code modulation} code and is capable
of transmitting a maximum of 124 sets of commands,
Moreover, this IC stops oscillating except during key
input {while a key is being depressed} to decrease power
dissipation.

OSC circuit

Since this IC incorporates CMOS inverter and high ohmic
resistors for biasing, connecting ceramic resonators to
pins 2 and 3 forms an oscillating circuit.

By setting an oscillating frequency at 455 kHz, the car-
rier of the transmitting signal is made 38 kHz.

Also the oscillating circuit is disengaged except during
key operation.

. Infrared receiver

A 10-bit serial operation code by infrared rays trans-
mitted from the remote control unit is received by the
photodiode at the infrared ray receiving window situated
to the right of center below of the operating panel on
front of the HR-7600.

This photodiode is one specially made for the infrared
remate control unit with a larger area than usual to be
illuminated and having a higher sensitivity,

The spectral characteristics are shown in Fig. 3-8,

Spectral characteristics of
the receiver photdiode

Spectral characteristics of
the transmitter LED

940 nm

Fig. 3-6 Characteristics of infrared receiver

The transmission code corresponding to the operation
key on the remote control unit is emitted in near in-
frared rays, which in tum is received by the photodiode
installed on the MECHA-CON circuit board,

During infrared radiation, a minute current flows
through the photodiode and an input signal voltage
can be obtained corresponding to the rays (photoelectric
conversion).

This input signal is amplified by pre-amp IC1 and passed
through the filter {38 kHz or thereabouts) irnd the wave-
form-shaping circuit, and then fed to pin16 of IC2 as
a 10-bit serial PCM signal.
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3.1.3 Serial-to-parallel decoder
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n

{2)

In the HR-7600 when a Function hutton on the main
unit is pressed, the information is encoded into the
operation code (10-bit serial signal) by the function
button code generator ICT (M50115AP} on the oper-
ation PCB and fed to pin-12 of 1C1 on the MECHA-CON
circuit board. The signal amplified here is inputted to
pin-16 of IC2 {MBD127AP} serial-to-parallel decoder
and fed to IC3 {TMS1025N2LL} input expander as an
8-bit parallel signal, Likewise, the signal from the wire-
less remote control unit is sent to IC2 and decoded into
8-bit parallel signal.

The serial-to-parallel decoder {M50127AP) is a specially
manufactured IC for the infrared remaote control receiv-
ing system and consists of oscillating circuit, timing
generator circuit, demodulating circuit, malfunction
prevention circuit, receiving state decision circuit, serial
data processing circuit, shift register, receiving input
circuit, and auto-clear circuit. This IC identifies the
transmission signal from the receiver and is capable of
remaotely controlling 120 operations,

Receiving input circuit and demodulating circuit

The operation code is inputted to S{ and processed in
the input circuit and then fed to the demodulating
circuit, where the pulse width of the pulse signal is
judged and the pulse signal is converted into the digital
code. The relationship between the SI input. waveform,
code and data is shown in Fig. 3-8.

H

—— 7 —————

‘T between 0.4 msec and 1.6 msec yields code 0", data “L".
T between 1.6 msec and 3.2 msec yields code 1", data “"H".

Fig. 38 Serial code demodulator

When the width of the input pulse of the ST input ex-
ceeds 3.2 msec., one word is judged to have terminated
at this point. When the width goes beyond about
80 msec., the transmission command is judged to have
finished and each output goes into a standby mode. In
the standby mode, data output Do ~ Ds and 1R become
Low,

Malfunction prevention circuit

The signal whose duration of “L" of I input is below
50-—100 usec cannot be accepted as a transmission signal.
Also when Tp or pulse width is below 0.4 msec., the unit
re-enters the Standby mode to prevent any malfunction.
Furthermore, when the input codes are all “0” or 1",
the unit re-enters the Standby mode.

{3) Receivingstate decision circuit

4

if the same transmission code is continuously received
more than once, IR or the receiving state display output
becomes High.

Received code and data output

Data output Do ~ Ds correspond with the transmission
code Do ~ Ds. When the code is “0”, the data output
witl be “L”. When the code is 1", the data output will
become “H”. The FF or the gutput of the flip-flop will
become “H” when the transmission code Do ~ Ds is
“10t10000” and become “L"” when the transmission
code Do ~ De is "Q101000”. In this unit, this code is
allocated for ON/OFF of the power.

{5} Serial data processing circuit

After about 6.25 psec. from the time when the same
code is received twice (that is, when |R output goes
from “L” to ““H’), the input output goes from “L" to
“H”. If a clock pulse is inputted to CL or clock input
for serial data output while the INT output is ““H",
the transmission code then received will be outputted
to SD serial data output in the order of Do ~ Ds syn-
chronizing with the rise edge of CL input. Therefore,
if the state of SD output is judged by the fall edge of
the CL input, the content of the transmission code can
be read. {Refer to the timing diagram.} The SD output
is of a 3-state construction. During the Standby mode,
it is disable (presenting a high impedance). After the
INT output becomes "H”, the disable state is released
during the fall edge of the first CL input. After that,
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Fig. 39 Timing of senial to decorder

the serial data Do ~ Ds is outputted. Once the INT out-
put becomes “L”, the SD output will be disable 1gain.
(The pull-down resistor is incorporated in the CL input.}




3.1.4 Tape-end detection function

A front-loading design has been adopted for the HR-
7600, the cassette is enclosed inside the main unit so
that the tape condition cannot be observed during
recording and playback. .
Therefore; in the HR-7600 when the tape nears its end
during recording and playback and about 10 minutes of
tape remains, a tape-end LED indicator on the left
upper side of the front panel comes on and starts flicker-
ing 5 minutes before the end of the tape to inform the
user that just less than 5 minutes of tape remains.

This function is referred to as the tape-end detection
function. The detection of the tape-end is controlled by
the microcomputer on the servo PWB,

The detection of the tape-end can be made by measuring
the rotation time of the disks on the take-up and supply
reel.

The reel disk as used in the HR-7600 comprises a com-
bination of wheel with 48 teeth and a photo sensor; a
single revolution of the wheel generates 48 pulses. By
measuring the time for counting 48 pulses of both the
take-up and supply reel disks, the time required for a
revolution of each reel disk can be obtained.

By detecting the amount of time both reel disks to take
for a single revolution, the type of the cassette can be
determined: That is, either thick-hub reel {T20, T60) or
a thin-hub reel {T90, T120). After the type of cassette
has been determined, measuring the time required for
a rotation of the supply reel disk allows the detection
of the remnaining tape.

NOTE: As the tape speed is constant, the following
eguation can be given:

{Number of pulses of supply reet FG}* + {Number
of pulses of take-up reel FG)® = constant

Also, by seeking a mean value of the number of
pulses of supply and take-up reels, the type of
tape can be known.

3.1.5 Various operations by the mechanism controller

Here, various operations controlled by the mechanism
controller are described.

1. POWER ON
Power ON means a condition where the sub-power indi-
cator on the front panel is lighted. In this condition, all
the operations including the loading/unloading of the
cassette for the first time are possible.
The POWER-ON condition requires that the AC switch
(on the rear panel} be tumed ON and,

(1) Set the sub-power switch on the front panel to ON,
When it is already set to ON, set it to either the OFF
or TIMER position to clear once then set it to ON
again. Or perform the power-on operation via the
remote control unit,

{2) The sub-power switch is in the TIMER position and the
timer reaches the preset time range.

The first operation after power is ON {the power-on in
the Timer mode will be discussed later) is . . .

(1) When a cassette is not loaded in the HR-7600, the
cassette housing motor rotates in the eject direction
for 1-2 sec. then stops. The mode indicators will all
be off.

(2) When a cassette is loaded in the HR-7600;
1) The HR-7600 will go into the eject mode when the

cassette does not press the cassette switch .

2} When the cassette presses the cassette switch,

a. When the tape is unloaded, the HR-7 600 will go
into the Stop mode after applying a low voltage
to the casseite housing motor for about 1 sec. in
the direction of IN.

b. When the tape is not in the unloadimg state, the
HR-7600 will go into the Unloading mode.

2. POWER OFF
Power OFF means a condition where the sub-power
indicator on the front panel is not lighted. In this con-
dition, all the operations including the loadin g/unloading
of the cassette are impossible.

In order to turn off the power,

(1) Turn the MAINS POWER switch {on the re ar panel} to
OFF. In this case, even if the MAINS POWER switch is
turned ON again, the HR-7600 will not turn on uniess
it is in the Timer mode. However, when the MAINS
POWER switch is turned off for an extremely short
period of time, the previous state will be mairtained,

(2} Set the sub-power switch on the front parvel to OFF,
During loading, unloading and eject oprations, power
will be turned off after completion of the respective
operation. {Loading will change to unloading..)
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{3} When the program timer is not within the preset time

range, set the sub-power switch to the TIMER position.
When set to the TIMER position during recording {ex-
cept in the Pause mode), the HR-7600 will go into the
Sleep mode and continue recording and will not be
turned off.

{4) Turn the power OFF via the remote control unit. During

loading, unloading and eject operations, power will be
twrned off after completion of the respective operation.

3. General controls

For mode changes, refer to the mode change table.
Control operations on the main unit have priority over
all operations on the remote control unit including
power ON/OFF. The order of priority is 1) control
operations on the main unit, 2) wireless remote control
operations, and 3} wired remote control operations,
The camera remote control operations will have the
same in prigrity as button operations on the main- unit.
There is no order of priority among the control buttons;
when two or more buttons are pressed simultanecusly,
their intended operation will become void. However, an
exception is that the REC and AUDIO DUB buttons
will be valid when they are pressed simultaneously with
the PLAY or STILL/PAUSE button,

Control operations via the wired remote control unit
have an order of priority:

When two or more are pressed at the same time the one
having the highest priority will become valid.

4. Operations that are performed automatically

3-8

{1} Automatic STOP

1} When the tape is fully rewound in the rewind mode;
< When the leader portion of the tape is detected,
the tape is wound in the forward direction until
the leader portion passes the detector, then
stopped.
2) When the tape counter reaches “0000"" in the Counter
Search mode with the mode set to FF or REW.
< In this case, the counter should read ""D000" with-
out fail in the Stop mode when an E-30 tape is
used.
3} When the tape is fast-forwarded or rewound in the
Cue Search mode;
< When the cue signal is detected, the automatic
stop will be engaged.
4} When the tape is teft for 5 to 7 minutes continously
in the Still/Pause or Slow mode.
5} When the supply reel does not rotate within about
7 seconds in the Fast forward mode.
6) When the take-up reel does not rotate within about
7 seconds in the Rewind mode.
7} When the take-up reel does not rotate within about
2 seconds in the Play mode {does not apply to Still/
Pause, Slow and Search modes).

8} When the drum does not rotate within about 3
seconds after the loading switch is ON.
9} When the tape loading has not finished within about
6 seconds after entering the Play mode,
10} When power to the video recorder is turned off.

(2) Automatic EJECT

1) When the end of the tape is reached in the Timer
Record mode.

2) When the tape-end detection lamp is burned out.

3} When the cassette switch has not been pressed even
after a cassette has been loaded for about 6 seconds.

4} When the beginning- and end-oftape detection
mechanisms are both turned on simultaneously {when
light enters both). .

B} When the cassette switch is turned off {by pressing)
from the ON {position}.

6) When a cassette with its tab removed is loaded in the
Timer Recording mode.

(3) Automatic REWINDING

When the end of the tape is reached in all modes except
the Timer mode. '

{4) Automatic Still/Pause

In the Timer mode, when the timer has reached 10
seconds prior to the preset time for timer recording
to begin.

{5} Automatic stopping of all drive mechanisms

1) When the unlcading operation has not finished with-
in about 6 seconds after entering the Unloading
mode.

C In this case, the indicator continues flickering as
previously engaged while all the drive mechanisms
are stopped except the capstan motor and drum
motor. At this point, all the controls will be dis-
abled also.

2} When the eject operation has not finished within
about 6 seconds after entering the Unloading mode.

o In this case, the EJECT indicator continues flicker-
ing whereas all the drive mechanisms are stopped.

At this point, all the controls will be disabled also.

5. TIMER mode

(1) Basics regarding the Timer mode

1} When the video recorder is set to the Timer mode, all
the controls will be disabled.

2) tn principle, when the video recorder is in the timer
mode it will enter the Recording mode at the preset
time. However, when a cassette with its tab removed
is used, the video recorder will enter the Eject mode
when set to TIMER,
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Tabie 3-2 Mode shift table

3} The power will continuously be applied in the Timer

mode as long as the program timer is within the range
of preset time.
o Normally power is turned on 10 seconds prior to

the preset time and the video recorder stands by
in the Pause mode for 10 seconds. When the tape
reaches its end, the video recorder will eject the
cassette automatically. At this point if another
cassette is loaded, the video recorder will auto-
matically enter the Recording mode.

{2) The first operation after POWER ON

1) When a cassette is not loaded;
@ The cassette housing motor rotates for 1 to 2

seconds in the direction of Eject, then stops.
At this point, all the mode indicators will be off.
In this state, if a cassette is loaded, the video
recorder will automatically enter the Recording
mode.

2) When a cassette is loaded;

i) When a cassette does not press the cagette switch;

The video secorder will enter the Ejeet mode.

it} When the cassette presses the cassettes witch;

a) With the tape in the unloading stae
> After a low voltage is applied b the cassette
housing mator in the directivn of IN for
about 1 second, the video recod er will enter
the REC-PAUSE mode.
b) With the tape notin the unloadings tate
o The VTR will go into the RECP AUSE mode,
c} With the tape wound to its end
O This state supersedes a) and b above, and
the video recorder will enter thy  Eject mode.
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6. Camera pause

{1) The camera pause is engaged only when the REC

(2

3

)

SELECT switch is set to the CAMERA position in the
REC mode.

When the pause operation is made initiated via the
camera, the video recorder will go into the REC-PAUSE
mode if operating in the REC mode. Once set to this
state, no controls on the main unit will put the video
recorder into the REC-PLAY mode again.

When the REC-PLAY operation is entered from the
REC-PAUSE mode via the main unit control, first set
the camera’s pause control switch to the PAUSE (STOP)
position, then back to the PLAY {START} position in
order to obtain full camera control over the video
recorder.

{4} When the camera pause control switch is at the PLAY

{START) position, the main unit controls will not be
restricted at all.

3.1.6 Check points regarding the mechanism controls
1. POWER ON-1

Make sure that the unit will not be tumed ON even if
the MAINS POWER switch on the rear panel is flipped
from OFF 1o ON. Make sure that the sub-power indi-
cator will not come on even if the on/off operation of
the MAINS POWER switch is repeated 4 times with
the sub-power switch on the front panel set to ON,

2. POWERON-2

Make sure that the POWER ON operation functions
every time. Make sure that the sub-power indicator
lights without fail every time the on/off operation of
the sub-power switch is repeated 4 times with the
MA INS POWER switch ON.

3. Initial operation

Be sure that the cassette is positioned correctly after
powver is switched and the cassette is loaded.

Without loading a cassette, but with the cassette switch
pressed turn the unit on and off. At this point, make
sure that the cassette housing motor rotates momentari-
ly i the direction of loading.

4. Operation switches

Make sure that each contral switch operates without fail
and that each indicator lights properly.

Confirm by referring to the mode change table {Table
3-3). :

5. Tape-end sensors

3-10

Malke certain that both the tape-end sensors operate

without fail at hoth ends of the tape.
Check it in the FF and REW modes.
FF: Auto rewinding at the tape’s end
REW: Auto stop at the tape’s end

6. Auto stop-1

When the rotation of the reel stops in the either fast
forward or rewind mode, the video recorder should enter
the Stop mode automatically. Enter fast forward or Re-
wind without loading a cassette while pressing the cas-
sette switch, Check if the video recorder automatically
enters the Stop mode in about 7 seconds for both FF
and REW modes respectively. At this point, be sure to
cover both tape-end sensors.

7. Auto stop-2

When the rotation of the take-up reel stops in the Play
mode, the video recorder should enter the Stop mode
automatically. Enter Play without lpading a cassette
while pressing the cassette switch. Check if the video
recorder automatically enters the Stop mode in about
2 seconds when the rotation of the take-up reel is
manually stopped after the loading operation has
finished.

8. Auto stop-3

When the rotation of the head drum stops in the Play
mode, the video recorder should enter the Stop mode
automatically.

Enter Play without loading a cassette while pressing the
casseite switch, At this point, check if the video recorder
automatically enters the Stop mode when the rotation
of the head drum is manually stopped, see if the Play
mode is cleared in about 3 seconds and the head drum
starts rotating when it is released.

9. Auto stop-4

Make sure that the video recorder automatically enters
the Stop mode in 5 to 7 minutes after being left in the
Still mode.

10. Auto stop-5

Make sure that the video recorder automatically enters
the Stop mode at the detection of a cue signal when
fast-forwarding or rewinding in the Cue-search mode.
Check in both directions — FF and REW — using the
cassette tape on which a cue signal has been recorded,.
Make sure that auto stop does not function when the
Cue-search is OFF,

11. Auto stop-6

The video recorder should automatically enter the Stop
mode when the counter reaches ‘0000 while fast-
forwarding or rewinding in the Counter-search mode.
Make sure that the video recorder stops when the
counter reads 0000 using an E-30 tape when the unit
is made to enter the Rewind mode starting from a
counter reading of 200 or more. Also make sure that
auto stop does not function when the Counter-search
is OFF.

12. Fast-forwarding and rewinding duration

At normal temperature an E-180 tape should take less
than 4 minutes 30 seconds to rewind. Calculate the
duration after confirming that the video recorder is not
in the Countersearch or Cue-search mode. Also it is
not necessary to choose between fast forwarding and
rewinding; either will do.




13. Detection of an unrecordable cassette

The video recorder should be able to properly detect if
the loaded cassette is recordable or not,

Make sure that the video recorder does not enter the
Recording mode with a cassette whose erasure pre-
vention tab has been removed. Check that the VTR
does enter the Recording mode when a cassette with
its tab intact is used. At this point, check to see if the
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19, Wired remote control LAMP FLASHER 1
Make sure that the wired remote control functions pro-
perly when connected to the wired remote control jack ,
SQUELCH T
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20. Remote control sensitivity
Diregtlv-in-front operation . ...... Approx. 16 m PLAYBAC
+30°-to-eitherside operation . .. .. Approx. 10 m
o . . . .
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Measure the distance by directing the transmitter to-
wards the main unit with nothing within a 2 m viginity
of the videa recorder. At this point, care should be taken
so that no strong light source such as fluorescent lamp,
etc. is directed toward the main unit,

21. Error in the tape-end indication
Make sure that the error in the tape-end indicattion is
within —30 seconds to +300 seconds.
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3.2 SERVOCIRCUIT

3.2.1 General description

In the context by which they are used in video tape
recording equipment, servos can be defined as systems
for automatically controlling mechanical quantities,
such as rotational speed and phase, by detecting errors
from the normal values and converting the error values
into compensating feedback signals.

For servo systems are used in this model: 1} drum servo,
which controls the speed and phase of the rotating video
heads, 2) capstan servo, for controlling tape transport
speed and phase, 3) reel servo, which controls the tape
speed during search FF and search REW operation, and
4) back tension servo, for regulating tape back tension.
Of these, the back tension servo operation is entirely
mechanical. Therefore, only the drum, capstan and reel
servo systems are outlined in this section.

Precision control is required for the drum and capstan
systems, necessitating servo control of both speed and
phase. Such high precision is not required during search
FF/REW and thus only speed control is performed by
the reel servo system,

Speed servo detects the speed error of the object {motor,
etc.) to be controlled and converts the error value into
a feedback signal. Phase servo requires a reference signal.
The phases of the reference signal and the object to be
controlied are compared to yield the error value, which
is then used for feedback. Thus, when analyzing servo
systems, it is necessary to first determine the reference
and comparison signals for each operating mode.

Since the reel servo operates only during search FF/REW,
the following description is centered on the drum and
capstan servo systems,

3.2.2 Drum servo circuit

1.

2.

Purpose

The drum servo circuit controls the speed and phase. of
the head drum during recording and playback. Twa con-
trol circuits are used independently for control of speed
and phase,

Speed control circuit {discriminator):
Utilizing the FG signal produced by the drum motor,
this circuit detects speed and compensates for vari-
ations.

Phase control circuit:

Utilizing the drum pulse produced by the magnet
which is attached to the rotor of the motor, this
circuit detects the phase of the rotating drum and
corrects it. During recording, it detects the vertical
sync signal of the video signal to be recorded and
the phase of the drum pulse, thereby controlling the
rotating phase of the head drum. In this way, the
position of the video signal on the tape is controlled.
During playback, the playback picture is stabilized
by the head drum whose rotation is locked to the
frequency of a quartz oscillator.

Table 3-3 summarizes the reference and comparison
signals for contrelling the speed and phase of the rotat-
ing head drum during recording and playback.

Signal flow during recording

1} Reference signal

The reference signal is taken from the vertical synchroni-
zation [V. sync) component of the video signal to be
recorded. Composite sync from the Y & PRE/REC board
is applied via connector 31 to a lowpass filter {LPF},
which passes only the vertical sync component, At IC7
pin 23, a monostable multivibrator counts the signal
down to 25 {30} Hz for triggering the next stage record-
ing phase monostable. The output of the REC phase
monostable then goes as the sampling signal to the
sample & hold circuit.

MODE DRUM SERVO CAPSTAN SERVOD
REFERENCE COMPARISON REFERENCE COMPARISON
REC VIDEQ V. SYNC XTAL OS8C. CAP. FG
PLAY BACK | X'TAL OSC X'TAL OSC. CONTROL PULSE
DRUM
PICK-UP PULSE CONTROL PULSE
ASSEMBLY EQHT | VIDEO V. SYNC VIDEQ V. SYNC 1
CAP.FG
INSERT EDIT | VIDEQ V.SYNC VIDEQ V., SYNC CONTROL PULSE
SEARCH DISCRIMINATOR
. DRUM
SLOwW X'TAL OSC PICK-UP PULSE PULSE DRIVE

312 : 312

Table 3-3  Servo signal




The time constant of the REC phase monostable deter-
mines the position for recarding the vertical sync signal
on the tape. During recording, R73 adjusts the video
head switching position.

2} Comparison signal
The comparison signal is obtained from the drum pulse,
which corresponds to the video head rotational phase.
Two magnets are embedded in the rotor of the drum
motor and, as the drum rotates, a pickup head detects
the magnets and produces the drum pulse.

R56 adjusts the level of the drum pulse supplied to pin 3
of IC7. The switching phase monostable compensates for
small errors between the mounting positions of the
magnets and video heads.

In the CCIR setting, the 70° dalay monostable delays
the signal by the angle difference with respect to the
NTSC {30 Hz) setting.

The compensated drum pulse is converted into a square-
wave with a b0% duty cycle by a flipflop circuit, then
sent via the trapezoid circuit to the sample & hold
circuit.

3} Phase error

At the sample & hold circuit, the phases of the reference
signal from the recording phase monostable and the
comparison signal from the trapezoid circuit are com-
pared, vielding an error voltage which is heid by C40.
The error voltage goes from IC7 pin 14 to the loop filter
and limiter. The loop filter serves to attenuate high fre-
quency components in the error voltage, thereby avoid-
ing irreqular motor rotation and jitter. The limiter sup-
presses the error voltage to within a certain range to
prevent abnormal rotation of the drum motor.

From the loop filter, the error voltage is sent through
a voitage-follower to the non-invert input of the mixer,
A DC voltage proportional to the error voltage is then
obtained from the mixer output.

Tha error voltage from the discriminator circuit is
applied to the invert input of the mixer. However, during
recording, the drum motor rotation is essentially fixed,
and thus the potential at the non-invert input can be
considered fixed.

The mixer output is supplied to pin 1 of IC14, which
controls drum motor rotation. Via pin 1, the error
voltage goes through the input gain control, rectifier
and control amplifier to the rotation control circuit,

At the rotation control circuit, the switching pulse from
the Hall circuit is applied to pins 4, 5, 16 and 17. This
pulse is used for controlling the direction of current
flow in the motor coils.

4) Motor construction
As shown in Fig. 3-11, the motor is composed of an
outer rotor and a stationary coil wound stator, Current
flow in the coils produces a rotating magnetic field,
which drives the rotor.

Hall elements detect the rotor position and regulate the
cusrent flow in the coils, and consequently the rotation-
al speed. This system is also capable of applying reverse
{braking} torque, thus reducing the time needed to
atfain synchronous rotation.

Upper drum

Video head-

Hall elerment H

FG board —e=

FG magnet ————=

Rotor permanent —_ __ |
magnet

Stator coil H—
P.U. magnet/'t

/-.—1;
|

Rator

Fig. 3-11  Drum assembly

Hall element

In certain semiconductors, when a current (IC) flows
perpendicular to a magnetic flux (b}, a voltage {VH)
becomes produced that is perpendicular {3 dimension-
nally) to both the current and the magnetic flux. This
relationship can be expressed as follows.

ICxB

H=
v RH x 3

In the above, RH is the Hall coefficient and d is the
material thickness,

RH : material constant
{Hall coefficient)
: conductor thickness

d

Fig. 3-12 Hall element
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5) Motor circuit description

IC14 is illustrated in Fig. 3-13.

Co-2 i
a7 J Qs

1C14 Qe Q6
HA 13008

HG-1 output voltage HG-2 outnut voltage

Q1/Q2 base nput  23/04 G508 Q7/08

"~ Transistor
input
. voltage

/ /
S \ P4 -

|-——— 1 rotation ——1

Coil-2
'

Coil-1

7 Cail current

Fig. 3-13 Basic operating principle

Coils 1 & 2 and Hall elements HG1 and HG2 are mount-
ed in the stator in the relationships indicated in Fig.
3-12. In the rotor, magnets are mounted with N and S
poles alternating every 60°. As the rotor turns, the
Hall elements detect the relative positions between the
magnets and coils.

In the Fig. 3-13 example, a rotor N pole is adjacent to
HG1, producing a positive voltage at the left output
and a negative voltage at the right output of the Hall
element. Q1 and Q4 switch on, while 02 and Q3 switch
off. Current from Vec then flows in Q1, Coil-1 and Q4,
and the rotor twrns clockwise from the magnetic field
produced in Coil-1.

As the N pole recedes from HG1, the voltage of HG1
ceases. But as the rotor rotation nears 60°, the S pole
approaches HG2 and a positive voltage appears at the
upper terminals and a negative voltage at the lower
terminal of HG2. Q7 and Q6 switch on, and current
flows from Vee to Q7, Coil-2 and Q6. The rotor con-
tinues to turn from Coil-2 magnetic field. When an §
pole reaches HG1, Q2 and Q3 switch on. Current fiows
in the opposite direction through Ceil-1 and clockwise
rotation continues. In this manner, sequential switching
is performed and the rotor turns continuously in a fixed
direction,

6

Speed and phase are controlled by voltages from the
speed and phase servo circuits combined with Vcc.
Switches are provided between the Hall elements and
transistors that can apply the voltages from the Hall
elements oppositely, producing a braking effect as
current flows in reverse direction in the coils,

Drum speed control

Drum motor control signal from the mechanism board
goes via connector 7 of the SERVO and D31 1o IC14
pin 20. Low voltage (less than 2 V) is supplied to pin 20
of 1C14 and the drum motor does not rotates. The
motor current is proportional to the input voltage. High
voltage {more than 7 V) is supptied to pin 20 of IC14
and the drum motor rotates.

The rotation of the drum motor automatically changes
from forward to reverse, when the input voltage from
1C14 pin 1 exceeds b V.

]

La———Stable position

Motor current

approx. 5V approx. 55V
Input voltage
Fig. 3-14 of pin 1

7} Control signal

The reference signal from the 1/2 countdown mono-
stable goes through the control delay and control duty
monostables, which determine the interval between
positive and negative pulses of the control signal for
recording on the tape. This signal is then routed from
IC7 pin 18 via the relay board to the control board.

Playback signal flow

An internal crystal oscillator signal is employed as the
drum servo reference, while the comparison signal is
the same drum pulse used for recording. The 32,768 kHz
crystal oscillator frequency is counted down to 25
(30) Hz and triggers the recording phase monostable.
Afterwards, signal flow is the same as during recording.

Speed control signal

The speed control {(or discriminator} control system
functions to maintain a fixed frequency during motor
start-up {when frequency variation is large} and provide
a dampling effect for reducing rotational irregularities.
Motor rotation yields the frequency generator pulse,
variations of which are converted into voltage variations,
and these in turn are used for controlling motor rotation.

The FG pulse goes to the drum FG amplifier, a Schmitt
circuit for shaping the waveform, then to the F-V (fre-
quency to voltage) converter. With respect to the normal
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FG frequency of 1600 {1920) Hz, an increase or decrease
in frequency becomes converted into an increase or de-
crease in voltage.

This voltage is applied to an active filter for removing
jitter, then to the invert input of the mixer. The mixer
circuit amplifies and inverts the voltage, after which it is
sent to (C14 pin 1. In this manner, drum motor rotation
is controlled in order to yield an FG pulse frequency of
1600 {1920} Hz.

Search Fast Forward/Rewind

The search mode is enabled only during normal playback
while the desired FF or REW button is held depressed.
In this mode, the tape is transported at approximately
9 (7} times normal playback speed.

As indicated in Fig. 3-14, each video head traces 9 (7)
recorded tracks, However, due to the slant azimuth
recording system, each {CH-1 or CH-2} head produces
an effective signal output only when it traces its cor-
responding track. Also, since the tracing angle differs
greatly from normal speed, the playback FM waveform
becomes a diamond-shaped pattern, as shown in Fig,
3-14, and noise bars appear in the picture display.

In the search mode, the head to tape relative speed
changes and the resulting deviation in the horizontal
sync frequency could disturb horizontal stability in
the playback picture display. Since the color signal also
becomes unstable, compensation is performed by
changing the drum rotation rate.

Q6 switches on during search FF. The potential at IC13
pin 2 drops slightly, raising the potential at pin 1 from
approximately 6 Vo 6.4 V.,

Conversely, Q12 switches on during search REW, slightly
raising the potential at IC13 pin 2, while the potential at
pin 2 drops from 6 V to approximately 5.4 V.

The error voltage output from IC13 pin 1 goes via an
LPF and limiter, which suppress fluctuations, to elec-
tronic switch 1C12. During the search mode, this
switches from the phase error voltage to the horizontal
discriminator error voltage.

From IC12 pin 8, the error voltage is sent in the same
route as the phase error voltage and controls the drum
motor.

Slow mode

In the slow mode, a fixed width pulse is obtained from
IC6 pin 25 during the capstan motor start-up period.
The pulse goes through D45 and R120 to 1C13 pin 12,
In this manner, compensation is performed for the
deviation in relative head to tape speed during the
capstan motor start-up period.
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3.2.3 Capstan servo circuit

1

—

The capstan servo circuit functions to regulate the tape
transport speed in order for the video heads to accurate-
ly trace the recorded signal tracks. Both speed and
phase controls are employed.

Phase control system

The phases of the reference and comparison signals are
compared to vield an error voltage which is employed
for controlling the phase of motor rotation.

During recording, the FG pulse obtained from capstan
flywheel rotation is divided to 25 {30} Hz and used for
detecting the rotational phase of the capstan. Phase
control is performed by comparing this with the phase
of the 25 {30) Hz signal divided from the crystal oscil-
lator frequency.

In the playback mode, the control signal picked up from
the tape is employed. This is compared with the crystal
oscillator signal and used for compensating deviations
of the video heads from the recorded tracks.

Signal flow during recording

Reference signal

The reference signal is obtained from a 32,768 Hz crystal
oscillator, This is counted down to 25 (30} Hz in IC7
and triggers the preset monostable, which determines the
head tracing position during recording. From this circuit,
the signal triggers the tracking monostabie, which deter-
mines the time constant. The user-adjustable TRACK-
ING control compensates for minor differences between
prerecorded tapes during playhack.

Raise and fall positions of the trapezoidal waveform are
adjusted by the trapezoid duty monostable. This output
goes through an inverter to the trapezoid circuit. The
resulting reference signal is applied to the sample and
hold circuit. :

2} Comparison signal

The capstan FG pulse is employed for the comparison
signhal. This is sent via the relay board to servo board
connectors 51 and 52. Following the AG amplifier and
waveform shaping by the Schmitt circuit, the signal is
counted down to 25 (30) Hz in IC7. This goes to the
monostable and pulse generator circuits, then as the
compatison signal to the sample and hold circuit,

3} Phase error

C27 holds the output from the sample and hold ¢ircuit,
which varies in voltage with variation in phase. This is
then obtained from I1C7 pin 33 as the phase error volt-
age. In the same manner as the drum servo system,
the error voltage goes through a loop filter, electronic
switch and voltage follower to the non-invert input of
the mixer.

At this point, the speed and phase error voltages are
mixed and amplified. The mixer output is sent via an
emitter-follower, which converts the impedance, and
power amplifier to pins 2 and 8 of IC5. This is an inter-
face IC which allows microprocessor control of the
capstan motor forward, reverse and braking functions.

3.2.4

Switches SW1 and SW2 operate so that the capstan
motor rotates at the speed and phase corresponding
to the voltage at pin 2.

Playback signal flow

The reference signal is taken from the 32,768 kHz crystal
oscillator and divided to 25 (30) Hz as during recording.
At this time, the comparison signal is derived from the
control signal played back from the tape.

From the control head, the signal goes via the relay
board to the control pulse amplifier. A Schmitt circuit
shapes the waveform, which is sent to IC7 pin 24, where
it is inverted and triggers the control duty monostable.
This output is converted to the sampling pulse by the
monostable and pulse generator circuits, then supplied
to the sample and hold circuit.

Afterwards, the signal path is the same as for recording.

Speed control signal

The FG signal obtained from capstan flywheel rotation
is routed through the capstan FG amplifier, Schmitt
circuit and IC7 (pins 25 and 26} to the F/ converter.
In this circuit, variations in the pulse frequericy are con-
verted into variations in voltage.

During normal capstan motor rotation, the FG pulse
frequency is 252.5 {360) Hz. lncrease in the rotation
rate yields a higher FG pulse frequency and the voltage
rises. Conversely, reduced rotation produces reductions
of both frequency and voltage. This error voltage output
is sent to the invert input of the mixer.

Reel servo

The reel servo circuit controls reel motor rotation in
order to regulate the tape speed during the search FF
and search REW modes. In these modes, the tape is
transported at 9 times (PAL & SECAM} or 7 times
{NTSC} the normal playback rate.

The control head picks up the recorded comtrol signal
from the tape, which then goes via the relay board to
servo board cannector 41, The signal is routed through
the control pulse amplifier and Schmitt cirzuits to IC7
pin 24, From IC7 pin 26, the control pulseis applied to
the F-V converter, which yields a voltage wriation cor-
responding to the frequency variation.

Q10 and Q11 switch on during search, inzreasing the
amount of feedback and setting the F-V iinction for
reel servo operation. The F-V converter ctput is in-
verted and amplified, than sent through a lewvpass filter
to yield the DC component from connector 14,

For subsequent operation, refer to the mechacon circuit
description.
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3.2.5 HR-7600 editing functions

This model includes both insert and assembly editing
capabilities. A back space system is employed for both
the HR-7600 whereby an approximately 1 second
segment of the tape becomes automatically rewound
after the PAUSE button is pressed in the editing mode.

In models without this feature, the tape simply stops

at the point the PAUSE button is pressed. The record-

ing serve disruption at this point results in a vigible

disturbance in the picture during playback. The back

space system avoids this problem by allowing time for

servo synchronization to be obtained prior to the edit-

ing point.

1) The HR-7600 is capable of both assembly and insert
editing.

2) Tape rewind is performed by reversing the capstan
moftor.

3} The capstan frequency generator (FG) pulse is used
for detecting the amount of tape rewind.

4) The overiapped segment at the edit start point is
used for 5 frames.

Assembly edit Insert edit

Back space edit
Capstan FG

Edit system | Back space edit

Back space Capstan FG

Back space
condition Reverse mode Reverse mode
Double . First b frames All insert REC
recording
Full erase
head ON OFF
Audio erase
head ON ON
Audic head |ON ON

Video head | REC Normal bias REC 2.5dBup
Control head | P.B.(20{25] frames) P.B.”

- REC
Capstan servo! P.B. = REC P.B. {(EXT. Lock)
Drum servo | REC REC
Video REC REC
Audio REC Audio dubbing

Table 3-4 Assembly, insert control

* During insert editing mode, if the control gignal is ab-
sent for more than 2 pulses, the recorder switches to
the Rec. mode. At this time, if the control signal re-
turns, the recorder maintains the Rec. mode.

Assembly editing

When the PAUSE button is pressed in the recording
mode, the HR-7600 automatically enters the assembly
editing mode, Picture recording stops, and the capstan
motor and tape transport stop.

The capstan motor then rotates in reverse, while the
CPU of the mechacon circuit counts the 25°(30} Hz cap-
stan FG pulse, Thus, the tape travels for 1 second or 30
FG pulses (i.e., 26 [30] video frames) in reverse, after
which the pause mode is entered.

At this time, by pressing the PLAY button, the play
mode is first entered, during which 20 (25} capstan FG
pulses are played back, then the recording mode is
returned. Consequently, b frames become recovded over-
lapped.

During the 20 (25} frames playback, synchronization is
established between the input video signal and the
recorded contral signal, thereby avoiding sync dis-
turbance at the editing point.

The timing chart of the assembly editing is shown in
Fig. 3-17.
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Fig. 3-16 Assembly editing

Insert editing

The insert editing function is basically the same 3s
assembly editing. When the insert mode is enered,
25 (30) frames of the tape are rewound, 20 {25} frarmes
played back, then anly the video and audio heals poer-
form recording.

(D Insert editing uses a back space system.
The capstan rotates in reverse for one second, while
the 25 (30) Hz capstan FG pulse is counted {.e., 10
count of 26 [30]) for controlling the back s»ace
amount.

() In the insert editing process, 20 (25) franes are
played back from the pause point, then the reorcling
mode is entered.




@ Insert editing is performed simuitaneously for the
audio and video signals. It cannot be performed in-
dependently with this mode,

@ The audio circuit assumes the audio dub mode during

insert editing. In the case of stereo versions:
Audio Channel 1 becomes set to playback.
Audio Channel 2 becomes set to recording.

@ The editing (recording) start point is & frames prior to
the point the PAUSE button was pressed. The end
point is at tape counter 0000 or when the STOP
button is pressed.

(@) The playback TRACKING control functions during
insert editing. Insert editing can also be performed
for tapes recorded on other {VHS format) machines,

During insert editing, if the control signa! of the tape
ceases, control signal recording automatically starts.
However, even if the recorded control signal should
return, this recording mode continues until com-
pletion of insert editing.

(® Video recording bias is increased by about 2.5 dB
during insert editing.

boy—

Insert editing allows the addition of new video and
audio information to a previously recorded tape. s
main differences with respect to assembly editing are
as follows.

@ Only video recording is performed and the full erase
head does not operate.

@ When recording is performed, the servo system be-
comes synchronized to the control signal previously
recorded on the tape.

@ The capstan servo circuit is in the ptayback status and
synchronized externally {to the input video signal}.
(@) Sync disturbance is avoided at the editing start and

end points.

If the tape control signal ceases, this mode! automatical-
ly switches to an internally generated control signal.
Recording of this internal signal begins 2 frames after
cessation of the tape control signal.

Aferwards, even if the tape control signal returns, it
becomes disregarded and editing proceeds using the
internal signal until the stop button is pushed or the tape
counter reaches 0000. (See Fig. 3-18 and Fig. 3-19.)
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The servo system is synchronized to the control signal
previously recorded on the tape during insert editing.
In the normal playback mode, the capstan servo circuit
is synchronized to an internal crystal oscillator and con-
trol is performed by comparison with the control signal
phase. However, during insest editing, control is per-
formed in synchronization with the input video signal.
Thus, in effect, the system functions from external sync
in the playback mode.

EDIT ouT mpiw T

Proper adjustment of the TRACKING control is im-
portant during insert editing since the capstan servo
circuit functions by playing back the control signal and
adjusting the recording signal phase. This is particularly
important when using a tape that was recorded on an-
other VHS machine, If tracking error is present during
insert editing, the lack of phase alignment Between the
base and newly recorded tracks could cause tracking
problems.
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3. Insert editing procedure
The timing chart of the insert editing is shown in Fig.

3-19.
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Before proceeding, check that A} the control signal is
properly recorded on the tape and B) playback tracking
is correctly adjusted for the tape to be edited.

1) Set insert editing end peint
Play back the tape end, at the point insert editing is
to end, press the counter RESET button, This resets
the counter to 0000 and automatically sets the insert
editing end point.

2} Set insert editing start point
After setting the end point, rewind the tape {or use
search rewind) and determine the editing start point.
At this point, press the STILL button. Then, to set
the insert editing mode, simultaneously press the
STILL and INSERT buttons.

3) Back space operation
When the insert mode is set, the capstan motor
rotates in reverse for one second to rewind 30 frames
of tape. This operation is controlled by the capstan

£G pulse. At completion of reverse mtation, the
capstan motor stops and the machine enters the
pause mode.

4} Insert editing start

Press the PLAY button to begin insen editing. 26
frames are played back in order to synihronize the
capstan servo, then insert editing beginsat the CH-1
video head switching point.

5} End point operation

Insert editing continues until the tape couter reaches
0000 or the STOP button is pressed. Ax the insert
editing end point, the capstan servo ciradit switches
over from the input video signal to the internal
crystal oscillator. Although this results v some dis-
turbance in the monitored {E-E) picture, it does not
affect the insert editing end point.
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3.2.6 CPU controlled slow and still modes

1.

322

These modes are controlled by a newly developed 4 bit
CPU system which possesses the following features.

1) Even with tapes recorded on another (VHS) machine,
optimurn slow and still pictures are automatically
adjusted,

2} The system does not depend on the control signal
recorded on the tape. Therefore, a monostable multi-
vibrator system for control signal adjustment during
recording and playback is not required.

3) A slow tracking control is not required.

4) Detection is performed for the FM signal and the
FM noise position during slow and still.

5} The previously required four adjustrnents for slow
maoation have been reduced to two.

6) The servo board CPU {ICB} controls tape start and
stop during slow and still modes, eliminating the need
for complex additional circuits.

IC& of the servo board and ICE of the mechacon bhoard,
perform control for fine slow operation. The slow, stili
or frame advance signal from mechacon IC5 goes to
servo IC6 to initiate the fine slow process. The following
operations are then performed in sequence,

1) Capstan motor stops.

2} FM noise position is checked at the tape stopping
point.

3) The FM noise position address is derived from the
drum FG count.

4) FM noise position relative to the drum flipflop (CH-1
or CH-2) is computed.

5} Capstan motor pulse output is produced.

6) Return to step 2.

7} Qperation stops at the point the noise is eliminated
from the picture.

B) The capstan motor puise output is obtained for a
maximum of 8 times. If noise is not eliminated from
the picture within these repetitions, operation stops
at the Bth time.

FM noise position detection

As indicated in Fig. 3-21, the CPU produces the slow
pulse output and at the point the tape stops, the FM
noise position is detected. When the tape stops com-
pletely, the CPU checks the FM noise position from
the first drum flipflop rising pulse {CH-1 start}.

If the FM noise is positioned at the CH-1 and CH-2
switching point, or if it is undetected, the CPU deter-
mires that the motor advance pulse at the time is the
best. In the case when the FM noise is at the CH-1 side,
the CPU determines that the previous motor advance
pulses was too short, then emits a pulse of slightly longer
duration to shift the FM noise position rearward. Con-
versely, with the noise at the CH-2 side, the CPU inter-
prets an excessively long pulse and sends a shorter one.
In this manner, the FM noise position is detected and
the capstan motor pulse width adjusted to remove noise
from the slow/still picture.

FM noise calculation and slow pulse

For accurate detection of the FM noise position, the
CPU employs the 26 {30} Hz drum flipflop and 1600
(1920} Hz drum FG signals, as shown in Fig. 3-22,

The drum turns 25 {30) times per second and the drum
FG signal obtained from this rotation becomes 1600
{1920} Hz. By comparing this 1600 (1920} Hz with the
drum flipflop signal, 60 drum FG cycles are obtained for
each drum flipflop ¢ycle.

The CPU counts the rise and fall components of this 60
cycle drum FG signal, yielding 120 counts for each cycle
of the drum flipflop. This 120 count is employed as the
FM noise position address signal.

Thus, an address signal below 60 indicates the FM noise
position at CH-2, above 60 indicates CH-1, and at 60 be-
comes the optimum FM noise position. In this manner,
the CPU detects the position of the FM noise from the
address obtained from the drum FG signal and FM AGC
output signal, then adjusts the width of the next capstan
motor advance pulse.

As an example, assume the FM noise is at CH-1. The
CPU operation then becomes as follows.

At the drum flipflop fall (CH-2 start point), the FM
AGC DC component is applied to the CPU. The FM
AGC input is 0 V DC with a normal FM waveform, but
becomes a high pulse with the presence of level reduc-
tion (noise} in the FM waveform.

The CPU continues counting the drum FG pulse until
the FM AGC input goes high. In the Fig. 3-21 exampie,
this occurs at count 30. Consegquently, FG counter
address 30 becomes entered into the memory a5 the
noise start point. Thereafter, the CPU continues count-
ing until the FM AGC input goes low {address 40 in the
sample), and this becomes entered into the memory as
the noise end point.

From these data, the CPU computes the noise center as
follows.

Moise start {30) + Noise end {40)
2

After detecting the noise center address, the CPU deter-
mines the channel of the noise.

= Noise center (35}

Best noise point {(60) — Noise center {35) = 26

A positive value indicates FM noise position at the CH-2
side, while a negative value signifies the CH-1 side. A
zero result denotes the optimum stopping point.

The CPU then decides the capstan motor pulse. For the
sake of illustration, assume that the FM noise is at the
CH-1 side and the noise center at 35. The CPU walcu-
lation becomes:

Best noise point {60) — Noise center (35) = 25




In this example, the noise position is at CH-1 and from
the above data, the CPU determines that the previous
motor pulse was too short by an amount carresponding
to 25 address counts. The CPU then increases the length
of the following pulse in proportion to 25 address
counts, thereby setting the FM noise to the center 60
position.

Fine slow/still operation

Refer to the timing chart. Pressing the SLOW/STILL
button during playback sends the slow/still command
to servo board CPU IC6, thereby setting the CPU to the
slow/still mede.

The CPU begins counting from the CH-1 start paint and
after a fixed time period (a), the capstan motor is
stopped. The CPU then detects the FM waveform from
the CH-2 start point.

In this example, the FM noise is not detected. Therefore,
the CPU jssues the standard motor advance pulse out-
put. After a fixed period from CH-1 start id}, a 60 msec
motor pulse output is produced, which stops after time
period {c}.

The FM waveform is then detected. If FM noise is
detected, the CPU computes the noise center address {1)
and the time difference (g) from the optimum position,
The maotor pulse start {h) and stop {1} points are deter-
mined, after which the motor pulse output is produced.

irn this manner, the noise position of the FM waveform
is detected with every pulse input. If the optimum point
is yielded twice in succession, the operation completes
to provide a noise free still picture output.
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VIDEO SYSTEM

General

Except for an occasional movie ‘classic”, television
broadcasts in recent years are nearly all in color. Further-
maore, even with the now infrequent monochrome {black
and white or b/w) broadcasts, ix has become customary
for broadcast stations 1o insert the color burst signal
nevertheless. Consequently, circuits which formerly relied
on the presence or absence of the burst signal for auto-
matic switching between color and b/w maodes are no
longer of practical use. For this reason, this model does
not include an automatic color killer circuit.

In practice, this trend is of minor consequence sicne the
VHS format was originally developed on the premise
that the input video signal would be in color.

The video mode select switch on the rear panel is pro-
vided with COLOR, B/W and CH SET positions. Normal-
iy the switch is set to the COLOR position, regardlass of
the input signal, When it is clear that the signal to be
recorded or played back is b/w, the user can set the
switch to BM, thereby cutting off color noise which
may appear in the picture. However, with this model, the
recording frequency bandwidth of the luminance signal
is not increased in the b/w mode.

Typically, the CH SET position is employed only when
installing the set. At this position, the built-in video
signal generator output through the RF converter is ob-
tained at CH-36 for use in tuning the TV receiver.

The following circuit descriptien is in reference to the
block diagram,

Video controt system

This model possesses capability for distinguishing among
PAL, SECAM (standard), SECAM {modified, i.e., “ME-
SECAM”}, NTSC {standard) and NTSC {modified)
systems for recording and playback, Single chip micro-
processor {C1 of the VIDEO CONTROL board performs
this detection and supplies the relevant data to other
circuits.,

In order to conserve power, the power supply is cutoff
from those circuits which are not required in the particu-
lar mode.

Input and output data for IC1 and the VIDEQ CON-
TROL board are indicated in the schematic diagram for
reference during service. The decision flowchart for the
microprocessor is depicted in Figs. 3-28 and 3-29,

i

{ RETURN )
Fig. 3-28 Video signal det. (REC mode}
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Fig. 3-20  Video signal det. (PB mode)
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3.3.3 Luminance signal system

Refer to the luminance signal block diagram of Fig. 3-35.

Recording system

Video inputs consist of tuner, auxiliary (AUX} and
camera. At the VIDEO CONTROL board, the TV broad-
cast signal selected by the tuner is demodulated and
supplied as a video signal to connector 221, If an
auxiliary video signal source is connected to the rear
panel, this becomes supplied to connector 213, Similar-
ly, & video signal via the CAMERA connector becomes
applied to connector 111,

The user employs the REC SELECT switch to choose
the desired of the three inputs. This is coupled with
electronic switch IC3, which is off during playback and
cutoff from succeeding circuits.

An emitter-follower converts the impedance of the signal
through 1C3, which then goes via connector 182, the
NTSC COLOR board and the COLOR board to con-
nector 51 of the Y & PRE/REC hoard.

This video signal is supplied to 1C106 pin 26,

The keyed AGC (automatic gain control} circuit func-
tions to control the syne level of the video signal for a
fixed value, after which the output is obtained through
SW-2 at IC106 pin 24,

Emitter-follower 0_1 10 converts the impedance and sup-
plies the signal to Q108.
L108 and C125 function only during playback mode.

Emitter-follower Q108 converts the impedance and low-
pass filter removes the unnecessary highband cotor com-
ponent. Between Q108 and LPF, a series resonance
trap formed by Lxxx and Cxxx functions as a sub-
filter trap for LPF and attenuates the center energy
band of the color signal. The trap possesses a center at
the color subcarrier frequency,

At equalizer, the luminance signal is delayed approxi-
mately 600 nanoseconds {600 x 107 sec) to match the
timing with the color signal on the recorded tape pattern.
The combined response of LPF and EQ serves to im-
prove the pulse response of the luminance signal,
Emitter-follower Q104 again converts the impedance of
the signal from EQ and supplies it to 1C106 pin 13,
where it is amplified to a level sufficient for driving the
pre-emphasis and frequency modulator circuits. The
signal is obtained via SW-3 from 1C106 pin 14.

The pin 14 output is branched into two lines, One of
these goes through C183 to IC106 pin 28 and through
a lowpass filter to pin 1 for the keyed AGC detector.

The second line is for luminance signal processing and
enters 1106 pin 18 through low pass filter formed by
€186 and L131 for supply to the clamp, nonlinear pre-
emphasis and main pre-emphasis circuits.

The nonlinear pre-emphasis circuit functions to auto-
matically vary the pre-emphasis amount according to the
input video signal level, increasing the amount at low
signal levels, where noise is most easily apparent. In com-

bination with the main pre-emphasis circuit, signal to
noise ratio (S/N} is improved in the mid and high fre-
quency regions of the signal. For this reason, a keyed
AGC circuit is required, rather than a peak AGC circuit.

By applying pre-emphasis, strong waveform spikes are
produced in the rise component from black to white
level. Since this could cause black/white reversal effects,
in addition to white and dark clipping, waveform shap-
ing is performed to permit demodulation during play-
back.

Sync tip of the luminance signal from IC107 pin 18 is
clamped at a fixed DC potential before going to the non-
linear pre-emphasis circuit. This is intended to reduce
the amount of pre-emphasis at high level and high fre-
guency.

Pre-ernphasis is applied at the main pre-emphasis circuit
without regard to level. White and dark ¢lip circuits cut
the spike components above and below fixed levels, and
the resulting signal goes to the frequency modulator,

In another route, the signal from the white and dark clip
circuits goes from IC107 pin 12 to emittertollower Q138
for impedance conversion. De-emphasis is performed by
an RLC circuit, demodulating the spike components.
The signal then goes to the main pre-emphasis circuit
where only the peaks of the spikes are compressed. This
allows demodulation of the spike components during
playback and improves S/N and pulse characteristics.

Pin 12 of IC107 is a fixed current power supply terminal.
According to the DC potential of the video signal from
the white and dark clipping circuits, the ¢scillation fre-
quency of the frequency modulator {FMMOD]) varies.
The variation is linear with respect to the video signal
DC potential. .

As can be noted, the highband overshost component
lost by white clipping becomes effectively restored for
driving the frequency modulator. Consquently, de-
modulation of the highband component is improved,
together with S/N at high frequencies.

The 25 Hz drum flipflop signal is supplied 0 the com-
mon of R291 and R293 {CARRIER) in order to reduce
visibility of the noise.

-This model employs video heads track width mare than

49 pm. During playback, a small crosstalk somponent is
picked up from the adjacent track. Also,aven a slight
deviation from the horizontal correlation of the VHS
recorded tape pattern sharply increases the crosstalk
amount.

Due to the azimuth angle of the video lead, the FM
crosstalk component is located at the twser FM side-
band, where the frequency is low. Thpuigh the de-
modulator, the crosstalk contributes to hyhband noise
in the video signal.

By adding the 26 Hz drum flipfiop signt to the fre-
guency modulator, the FM carrier frequency of the
CH-1 and CH-2 track components from te- frequency
modulators shifted by 1/2 Fh.
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The sync tip FM carrier frequency of CH-1 track be-
comes 3.8 MHz and CH-2 becomes 3.8 MHz plus 1/2 Fh.
Consequently, the sideband components of the CH-1
and CH-2 tracks become an interleaved frequency spec-
trum. When this is played back, the crosstalk component
becomes offset by 1/2 line with respect to the main
signal, thereby reducing visibility.

This FM carrier interleaving circuit improves edge noise
which occurs at rapid transitions from black to white
level.

R293 (R291) adjusts the sync tip to 3.8 (3.4) MHz and
R203 {R201} adjusts for 100% white peak level at
4.8 {4.4) MHz. Since the high frequency component of
the input luminance signal and the FM frequency are in
the same region, it is important to avoid input leakage
and obtain high linearity and symmetry in the output.

The FM luminance signal goes via SW-4 and [C107 pin
28 to the next stage highpass filter, which attenuates the
lower sideband where the down converted color signal is
to be inserted. Emitter-follower Q128 converts the im-
pedance, after which the signal is mixed with the down
converted color signal and supplied to recording ampli-
fier REC AMP-1 at 1C107. As indicated in the block dia-
gram, this amplifier possesses the proper frequency
characteristics for recording the FM signal on the tape.
The recording current is selected for the optimum play-
back output with respect to the FM signal frequency.

From REC AMP-1, the signal goes to REC AMP-2, which
is a broad-band amplifier. In order to match the low im-
pedance of the rotary transformers and video heads, the
SEPP (single ended push-pull} circuit of Q140 and Q141
supplies nearly a fixed current to the video heads.

The recording FM signal from REC AMP-2 is branched
and go from conns., 111 and 116 to the rotary trans-
former. IC109 is an electronic switch which sets the
rotary transformer and consequently the video heads
for the recording or playback mode. In the recording
mode, SWi1 and SW14 are off, while SW12 and SW13
are on. Both CH-1 and CH-2 are grounded through 10 &
resistors at conns. 112 and 115, setting the rotary trans-
forrmers for the recording mode. Together with R251
{R249) these resistors adjust for the optimum recording
current to the video heads.

Electronic switch Q130 is on in the E-E and REC modes,
at which time R254 {470 {2} attenuates the FM signal.
Howvever, during insert editing, the INSERT CTL com-
mand (low potential) at D106 cathode switches Q130
off. Consequently, the FM signal level supplied to the
video heads becomes about 2.5 dB higher in the insert
editing mode than during the normal recording mode,

The E£-E output during recording is obtained from the
keyed AGC circuit. This signal is mixed with color and
goes via the E-E amplifier, switch SW5 and an emitter
follower circuit to 1C106 pin 5, then to the E-E video
output.

Playback system

Electronic switches SW11 and SW14 are on during play-
back, while SW12 and SW13 are off. These states set the
rotary transformers for the playback mode and the video
heads pick-up the signal from the tape. The playback
signal channels from the video heads go to the CH-1 and
CH-2 pre-amplifiers of |C107, which are designed for
both impedance matching between the video heads and
rotary transformers, and optimum S/N.

Head resonance controls C333 & C334 and head quality
factor controls R361 & R336 compensate for response
differences between video heads and reduce $/N impair-
ment due to such difference.

At the switching amplifier, the CH-1 and CH-2 segments
are joined into a continuous signal in accordance with
the drum flipflop signal, which is synchronized to video
head rotation. The outputs of the two head channels are
arranged with a front and back overlap of about 7 to 8H,
which eliminates signal loss at the junctures and vyields
a completely continuous waveform, This playback FM
signal is obtained via SW5 from 1C107 pin 28.

Since the down converted color signal is included at this
point, in one route, the signal goes to the color signal
playback circuit. In another route, for demodulating the
luminance signal, a highpass filter removes the low-band
color signal. This filter possesses the same response as
that for recording.

The signal also goes from IC107 pin 27 to the FM AGC
circuit.

The FM AGC circuit is used for precisely driving the
dropout compensator {DOC)}. Dropout refers to inter-
mittent loss of signal -due to imperfections in the tape.
When this occurs, the DOC insert the signal from the
previous horizontal scanning line, thereby minimizing
visible effects in the picture.

From this point, the corrected signal goes from IC107
pin 22 to a highpass filter, which removes the low-band
color signal. This filter possesses the same response as
that for recording.

The FM equalizer amplifier compensates to obtain a flat
output.

An emitter-follower converts the impedance of the
signal, which then goes to the equalizer.

The equalizer possesses a maximum defay by 50 msec at
the carrier frequency and reduces edge noise at the tran-
sition from black to white level.

An emitter-follower again converts the impedance of
the signal, which then is branched in two directions.
One goes to the double limiter circuit of IC106 pin 18,
The double limiter possesses an approximately 80 dB
limited gain for precisely driving the demodulator and
also functions to prevent black/white reversal.



The limited FM signal waveform becomes a precise
squargwave and enters the demodulator. The demodu-
lator is a phase detecting type using a delay line, Through
SW2, the resulting AM luminance signal goes from 1C106
pin 24 to an emitter-follower, then to LPF, where it is
integrated to become the demodulated video signal. In
addition to functioning as an integrator, LPF reduces
FM carrier leak and attenuates the band where the play-
back color signal is to be inserted.

L1092 & C125 between Q108 and Q110 from a lowpass
filter and LC functions as a color subcarrier frequency
trap and selectively attenuate the central energy region
of the color signal. EQ delays the luminance signal by
about 800 nsec to match the timing of the color signal
at the playback output. The combined characteristics of
LPF and EQ improve the pulse response of the lumi-
nance signal.

The signal through EQ goes via an emitter-follower a
broad band to an amplifier.

During recording, the drum flipflop signal is supplied to
the frequency modulator, shifting the CH-2 track 1/2 Fh
with respect to the CH-1 track. By this, during playback,
the crosstalk component from the adjacent track be-
comes 1/2 line offset relative to the main signal.

In the playback mode, by employing the above relation-
ship, together with the correlation between video signal
lines #» and {7 — 1), and the random nature of the noise
component, the noise component becomes reduced and
S/N improved.

As a consequence of including FM interleaving and noise
canceller functions, the playback luminance signal is
passed through a comb filter which possesses the lumi-
nance signal spectrum,

The signal through the equalizer goes to the equalizer
amplifier, where the midband component is increased
to improve picture sharpness and softness. This signal is
sent through the subcarrier trap to pin 8 of IC101. R105
determines the luminance signal level during playback.

With a CCIR (PAL or SECAM) signal, noise reduction at
the VIDEO SUB board employs horizontal correlation
of the Y signal for suppressing noise.

The demodulated luminance signal is applied to VIDEO
SUB board connector 16 and the 1H delayed FM signal
to connector 11. The delayed FM signal goes to the
limiter and demodulator at IC1 pin 2. A lowpass filter
euts the high frequency component (i.¢., color signal) to
yield the luminance signal. This is delayed by the equal-
izer and sent via R11, which adjusts the level, and an
emitter-follower to IC1 pin 10,

At the same time, the luminance signal from which
noise has been removed appears at pin 11, These are
subtracted at the differential amplifier to vield the
noise component, which is sent to the clip and highpass
amplifier circuits,

After cutting the DC component of the noise, the result
is inverted and mixed with the playback luminance
signal, The luminance signal with attenuated noise
appears at pin 16.

The noise canceller circuit attenuates the highband com-
ponent of this signal, while the equalizer amplifier and
de-emphasis circuits raise the midband component, The
signal then goses via an emitter-follower and electronic
switch to connector 21 of the Y & PRE/REC board.

R101 determines the signal level applied to 1C101 pin 7.
In this IC, an emitter-follower converts the impedance
of the signal corresponding to the mode and supplies
it to IC106 pin 12,

This circuit operates in the opposite manner as the non-
linear pre-emphasis circuit for recording and increases
the amount of de-emphasis as the signal level decreases.
Another function of the main and non-inear de-emphasis
circuits is to demodulate the clipped overshoot and
undershoot components produced by the pre-emphasis
circuits.

Excess de-emphasis can impair resolution. Therefore, the
amount of de-emphasis is slightly less than the amount
of pre-emphasis, after which the noise canceller reduces
high frequency noise.

At the Y/C mixer circuit, the luminance signal from the
noise limiter via SW3 and the squelch circuit is mixed
with the playback color signal. This becomes the output
of 1C106 through SW5 and emitter-follower circuits.

The IC106 output goes from conn. 92 of the Y / PRE/
REC board to conn. 42 of the VIDEQ SUB board, where
it is supplied to the video pulse equalizer ¢ircuit formed
by IC101, Q101 and EQ.

The video pulse equalizers circuit serves to improve puise
response and reduce edge noise by introducing preshoot
into regions of rapid transition from black o white level,
and from white to black level.

During recording, since Q101 switches ON, the delay
time of EQ is zero.

The output goes via conn. 52 to emitter-folower Q11 of
the VIDEO CONTROL board.

This transistor normally functions as an emicter follower,
but when the video mode select switch is et CH SET, it
becomaes cutoff by high applied to D4.

The clamp circuit formed by D13 and ¢80 fixes the
sync tip of the video signal, which is then br anched into
two lines. One of these goes through § 13 emitter-
follower to VIDEQ CONTROL board conn. ‘311, then to
the camera connector output. The other wiatput of the
clamp circuit is supplied to Q9 emitter-folloaser.

VIDEO CONTROL board conn. 111 is theczamera signal
infout terminal. It functions for video raput during
recording and video output during playback In the play-
back mode, approximately 4.6 V DC is supy imposed on
the video output signal. These functionsa re obtained
only when the REC SELECT switch is setio» CAMERA.

3-31



Electronic switches Q12 and Q14 are on in the REC and
E-E modes. Q12 fun_ctions to cut off the video signal,
while Q14 terminate the camera signal at R66 (75 £2},

The video signal from Q8 goes through R39 to color
board conn. 215, then to the rear panel VIDEO QUT
connector, The signal also goes through EQ1, and mixer
Q7 and Q8 to conn. 241, then to the RF converter.
EQ1 delays the lowband luminance signal by approxi-
mately 170 nsec.

IC4 video signal generator functions only when the video
mode select switch is set to CH SET. This output is
supplied to the RF converter.

3. Special circuit descriptions

3.32

Input video Rb

1) Keyed AGC circuit

{e}
L AGC
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fal WCLAMPand LPF in

; H {Stairstep signal |
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u I SYNC SEP out
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Fig. 3-30 Keyed AGC principle
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The AGC out signal appears at the clamp and LPF as
waveform (a). Sync tip is clamped at a fixed DC potential
and the signal is supplied to the mixer. Waveform (b} is
obtained following sync separation through a lowpass
filter. This is delayed to match the phase of the back
porch of waveform (a) horizontal sync component,
amplified to a fixed level and mixed to become wave-
formn {e).

At the mixer, the H sync back parch is mixed at a fixed
tevel which is slightly higher than the 100% video level,
as indicated by waveform {d). Level of this added refer-
ence pulse is fixed and the signal is rectified by Da and
Ca. The rectified voltage varies the impedance (Ra) be-
tween Qa drain and source. Level of the input video
sign al supplied to the amplifier becomes controlled by
the ratio of Ra to Rb.

For example, when the input signal level is high, the sum
of the sync and reference levels increases and the recti-
fied output becomes larger. When applied to Qa gate,
this larger voltage decreases the impedance Ra between
Qa source and drain. As a result, the input level to the
amplifier becomes attenuated by the ratio of Ra to Rb.

In the above manner, because of the fixed added pulse
level, the rectified output becomes determined by the
sync level. By this process, the keyed AGC circuit func-
tions to maintain a fixed sync level.

An advantage of the keyed AGC circuit is that its output
level does not vary with change in the average picture
fevel {APL} of the input video signal. This permits use
of the above mentioned non-inear pre-emphasis system.

2) Dropout compensator circuit

{b)

AGC out

{c)

00. DET. out

: 1 WNWW 1H DELAY out
R T

Fig. 3-31

{d) DOC out

Dropout compensator

Detects in the tape, such as magnetic particle losses, can
cause loss or reduction of the FM signal, which may im-
pair picture quality. When this occurs, the dropout com-
pensator functions to insert the FM signal from the pre-
vious horizontal line, thereby preventing visible effects
in the picture.

The FM AGC circuit first corrects for level fluctuations
in the ptayback FM signal, which arise from variations
in head to tape contact at the intake and output of the
rotating drum. TFhis results in a fixed level as indicated
by waveform (b) in Fig. 3-31.

Part of this output goes directly to the switching circuit,
while another part is applied to the dropout detector.
In the dropout detector circuit, a highpass filter cuts
the low sideband of the FM signal and an integrator
detects the dropout component. A precise squarewave
is formed and supplied as waveform (c) to the switching
circuit.
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A 1H delay circuit and amplifier return part of this signal
1o the switching circuit as waveform (d). When {c) is low,
output {b} is produced from the switcher. In event of
dropout, (¢} becomes high and cutput {d} is obtained.
In this manner, the signal from the previous harizontal
line becomes inserted in place of the dropout com-
ponent. The loop circuit design of the DOC increases
its effectiveness.

3) Double iimiter circuit
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N
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it l | Ihm”“'” |[|I||||| ||| LIMITER-2 out

LPF out

MIXER out

Fig. 3-32 Double limiter principle

Overshoot can result when pre-emphasis is applied to a
signal which varies from black to white level, The play-
back FM signal is indicated by waveform (a) in Fig, 3-32.

If limiting is applied at the limiter line at the center of
the waveform excursion, it cannot carrect the carrier loss
component and black/white reversal and impaired S/N
can occur. For this reason, the signal is applied to high-
pass and lowpass filters which separate the carrier and
lower sideband components, as indicated by {b) and {d).

LIMITED . lal :
EM in v-T—--o DELAY [+

The signal through the highpass filter goes to Limiter-1
which applies approximately 10 dB limiter gain, then to
the mixer. At the mixer, the signals from the HPF and
LPF are mixed and sent to Limiter-2. This is shown by
waveform (e).

Phases of the signals are aligned by the phase correct
circuit. As can be noted from waveform (e} limiting can
be applied to the lower sideband component without
losing signal information.

With the double limiter, the noise component is not
amplified, while the carrier and lower sideband ratio is
corrected. This serves to eliminate carrier loss and pre-
vent black/white reversal. As a result, adequate pre-
emphasis can be applied for improved S/N at high fre-
quency.

4) Demadulator circuit

H

L

{‘*’_I__‘—LI—I_I—]_I_LWPUT&SWWCHWG

© swgnal

MS\NITCHER out

LPF out

Fig. 3-33 Demodulator principle

Part of the signal from the limiter goes directly to the
switching circuit as the switching pulse. [n the other
route the signal goes through a delay circuit, then to the
switcher as waveform {b} in Fig. 3-33.

The delayed output through the inverter enters the
switcher as waveform {c}. Since the delay amount {Td) is
1/4th the FM carrier period of 4.3 MHz, it becomes ap-
proximately (.058 usec.

A low switching pulse {a) produces the switching circuit
output shown by (b), while a high pulse results in (c).
Consequently, the switching circuit output becomes as
shown by waveform {d}. This is integrated through a
lowpass filter to yield the AM lumninance signal indicated
by {e).

In the block diagram, the delay amount is determined
by C174 between pins 21 and 22 of 1C106,
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d)
() DEMOD.
Lo oo

B} Noise limiter circuit

3]

NOISE
CANCELLER out

{a} i PB video signal

{with noise}

Fig. 3-34 Noise canceller principle

The signal played back from the tape contains FM noise
at high frequencies, as indicated by {a} in Fig. 3-34, This
is applied in two lines to highpass and lowpass filters to
become waveforms {b) and {d}.

Noise in the plateau section of the video signal, which
may easily affect the picture, becomes concentrated in
the low level portion of the signal through the highpass
filter. The non-linear filter functions to remove this noise
to produce waveform (¢). Waveforms {c) and (d) are then
mixed 1o yield naoise free waveform (e].

By varying the mixer input level, contour clarity can be
varied to produce the visual effect of improving reso-
lution.
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3.3.4 NTSC color signal

1.

Recording system

The color TV signal selected at the input switching IC
and IC3 is supplied to E. SW {Q403}). Q403 is set to
ON during recording, so that the input video signal is
sent to the band-pass filter BPF402, where only the
color signal component with its energy centered on the
color subcarrier (3.579545 MHz) is extracted, while the
unnecessary luminance signal component is removed.
In addition, Q403 functions to do the switching of
REC/PB of IC401 and, when 1C401 pin 22 becomes
more than 6 V or Q403 is set to ON, IC401 becomes
the REC mode. The color signal component passing
through BPF402 goes from 1C4071 pin 4 to the ACC
AMP. The ACC {Automatic Color Control) functions
to control the output level to maintain the output
burst Jevel constant with the output branching off into
two directions, One is supplied to the ACC DET, APC
DET and KILLER DET. The ACC DET operates to
extract the burst signal by means of the burst gate pulse
from the burst gate pulse generation circuit, maintaining
the ACC AMP at this level. The other signal is sent to the
circuit block which comprises the MAIN CONVERTER,
BURST EMPHASIS and KILLER AMP. In addition to
the ACC AMP output, the subconverter output, KILLER
DET output and_burst gate pulse are also supplied to
this circuit block, where the coior signal of 3.68 MHz
from the ACC AMP is frequency converted into 40 fH
by means of the converter output of 4.21 MHz
{3.58 MHz + 40 fH) and then converted into the signal
with only the burst increased by 6 dB.

When the input signal is a black/white signal, the circuit
block output is set to OFF by means of the signal from
the KILLER DET. The low band converted color signal
which is output from IC401 pin 1 is sent to LPF401,
where the extra component other than the 40 fH com-
ponent is removed. After the color signal recording cur-

. rent is adjusted at R452 (REC COL. LEV.}, it is mixed

with the FM of the luminance signal and then the FM
signal of the high frequency and high level is recorded
on the tape as AC bias, This is mixed with the luminance
signal through E.F. (Q405} and then recorded on the
tape.

The SUB CONV, functions to convert the frequency by
means of 40 fH {629 kHz) from the AFC leop and Fs
(358 MHz) from the APC loop. Because the SUB
CONV. output contains the signal component of sum
and difference, the sum component of 421 MHz {Fs
+ 40 fH) is extracted at the band-pass filter BPF401
and sent to the MAIN CONV.

AFC (Automatic Frequency Control)

The AFC Loop performs the following functions:

1) Generation of the 40 fH signal {40 x 15.734 kHz
= 629 kHz),

2) To shift the 40 fH signal phase by 90° every 1H, and

3) Phase correction of the horizontal sync signal.

The input video signal is sync separated at the sync
signal separator circuit within 1C106 and the horizontal
sync signal is sent from pin 3 of IC106 to pin 6 of
IC401. The horizontal sync signal containing only H
with the 1/2H sync signal of V sync signal portion cut
off at the 1/2H PULSE KILLER is sent to the burst
gate pulse generator circuit as well as the phase shift
circuit and AFC detector circuit.

The latter circuit is a phase comparison circuit of the
AFC Loop and the reference signal is a horizontal sync
signal, while the comparison signal is an fH signal of
1/160 count-down of the 160 fH VCO (Voltage Con-
trolled Oscillator) output. The error output from the
AFC detector circuit is supplied to the 160 fH VCO
and the VCO oscillates at 160 fH (160 x 15.734 kHz}.
The 160 fH signal is sent to both the 1/4 and 1/160
count-down circuits. The signal counted down to 1/160
becomes fH, which is phase compared with the hori-
zontal sync signal of the input video signal at the AFC
detector circuit. Since the reference horizontal sync
signal is constant, the error output also becomes
constant and the 160 fH VC is so arranged at R230
{AFC) to oscillate exactly at 160 fH. The 160 fH signal
sent to the 1/4 count-down circuit is converted into
40 fH and then fed to the phase shift circuit, to which
the drum flip-flop signal and H sync signal are also
supplied. The output from the phase shift circuit is
40 fH. The phase of the signal to be recorded at the
CH-1 head every 1H gains by 90°, while that of the
CH-2 head signal inversely loses by 90°. This 40 fH
signal is sent to the sub-converter circuit as the AFC
output.

APC {Automatic Phase Control)

The ACC AMP output is also sent to the APC detector
circuit. This detector circuit comprises a phase com-
parison circuit of the APC Loop, which functions to
perform the phase comparison of the reference signal,
ACC output burst signal, with the 3.68 MH z VCO out-
put which produces the comparison signal by means
of the burst gate pulse. The error voltage is added to
the 358MHz VCO, which generates a signal of
3.568 MHz condordant with the input coler signal phase
and feed it to the sub-converter.

Playback system

The PB signal played back from the video herad is ampli-
fied and switched at 1IC107 of the ¥ & PRE/REC board.
1IC107 operates in the same manner as thee luminance
signal playback system,

The FM signal amplified at 1IC107 is supplieed from pin
28 to the luminance signal playback systm , while it is
also sent from CONN. 141 to CONN. 11 of the P.B.
CHROMA AMP board and then supplied via the bias
trap L2, C2 to the low-pass filter LPF2, This bias trap
functions to prevent the erase head signa d uring audio
dubbing from being mixed with the colyr signal play-
back system.
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LPF2 attenuates the unnecessary luminance signal com-
ponent and extracts only the low band color signal,
which is supplied to the amplifier made up of 1C2 after
the timing with the playback system luminance signal
is matched at the equalizer 1C2.

After this, the ptayback color signal is sent from 1C401
pin 24 to the main converter. Since the 3.58 MHz + 40 tH
signal is sent from the sub-converter to the main con-
verter as is the same with recording, the output is re-
stored to the original 3.58 MHz color signal.

The actual played back signal contains time axis vari-
ations {frequency and phase variations) due to changes
in the tape speed, rotation irregularities of the video
head and expansion and contraction of the tape. This
means that when the played back low band conversion
color burst signal is Fsc’, it is played back as Fs¢' =
40 fH' = Af, Here fH’ represents fH £ AH, i.e. frequency
variations due to changes in the tape speed, etc. It is
the frequency DISCRI circuit consisting of a block, in-
cluding the GATE circuit, COUNT-DOWN circuit and
DECODER DET. that functions to correct such a big
variation as 40 fH’. (Description of the frequency
DISCRI circuit will be made later.)

A small variation like * Af caused by rotation irregulari-
ties of the video head and expansion and contraction
of the tape is corrected at the APC Loop. In the normal
playback condition, frequency and phase variation are
corrected at the APC Loop alone. The frequency
DISCRI circuit operates only when the frequency
variation exceeds the APC Lock range, bringing it back
quickly within the range.

These correction signals control the 160 fH VCO to let
it oscillate at 160 fH' + 4Af. This output is counted
down to 1/4 and converted into 40 fH' £ Af and then
sent to the phase shift circuit. Here, as is the same with
recording, the phase is advanced by 90° every 1H for
the CH-1 playback, while it is delayed by 90° for the
CH-2 playback. The resultant output is then sent to the
sub-converter. Since a constant signal of 3.58 MHz is
sent to the sub-converter from the 3.58 MHz VCO, the
sub-converter output becomes (3.568 MHz + 40 fH' + Af)
and (3.58 MHz — 40 fH’ ¥ Af). The band-pass filter BPF
extracts (3.58 MHz + 40 fH * Af} component from the
sub-converter output and sends it to the main converter.
Therefore, the main converter output is the sum and
difference component of the playback color signal
40 H' + Af and BPF401 output (3.58 MHz + 40 fH’
+ Af), which produces a color signal without the differ-
ence component 3,58 MHz, i.e. variation. The resultant
playback color signal is then sent to the ACC AMP,
The ACC AMP output becomes a constant burst level,
thereby cancelling the color crosstalk at DL401,

The output from DL401 is branched off intc two
directions: one is supplied as a comparison signal to the
ACC detector circuit, APC detector circuit and KILLER
detector circuit, while the other is restored to the

original burst level by lowering the 6 dB up converted
burst signal Jevel by 6 dB at the BURST DE-EMPHASIS
circuit. This block also performs the KILLER operation
by means of the KILLER detector circuit output.

The color signal output from 1C401 pin 20 is sent to
IC106 pin 7 after the leakage of the unnecessary sum
component {3.58 MHz + 80 fH) out of the main con-
verter output is attenuated at the TRAP circuit of 1.402.
€402 and the playback color level is adjusted at R700.
This signal is mixed with the luminance signal at the
Y/C MIX circuit, thereby becoming a playback video
signal.

After this point, the signal flow is the same as the lumi-
nance signal playback systerm.

Frequency DISCRI circuit

Fig. 3-36 shows a block diagram and properties of the
frequency DISCRI {discriminator) circuit. The frequen-
cy DISCRI circuit counts the output from the 160 fH
VCQ and sents the signal by which to control the
160 fH VCO when the frequency deviates more than
+1/2 fH. Actually, it counts the 160 fH VCO output
for the 4H period and 160 fH is equivalent to 640 pulse
with 1/2 fH corresponding to 2 pulse. The 160 fH VCO
output is sent to the COUNTER circuit only for the 4H
period at Gate 1. A gate pulse of 4H is supplied from the
1/8 dividing circuit go Gate 1. The pulse number during
this 4H period becomes 630 £ n, The COUNTER circuit
counts the pulse during this period and sends two kinds
of signals. One sends an output, whose polarity changes
depending upon if the pulse number is more or less than
640, to the DECODER circuit, while the other sends to
Gate 2, a gate pulse of High at the time of 640 £ 2 (638
—642) and that of Low at other times.

When gate pulse from the COUNTER circuit is Low,
Gate 2 supplies the pulse from the 1/8 dividing circuit to
the DECODER circuit, which means that the D ECODER
circuit functions only for the 1H period every 8H.

Therefore, as is shown in Fig. 3-36, the DECODER out-
put supplies three different outputs: a zero output when
the pulse number is 640 * 2 (i.e. 160 = 1/2 fH), an out-
put by which to increase the oscillation frequency when
it is less than 638 ({i.e. 169.5 fH} and an output by which
to decrease the oscillation frequency when it is more
than 642 (i.e. 1605 fH). The portion of a zero output
is corrected at the ALC Loop.

APC circuit

To the phase comparison circuit, a ¢crystal oscil lator out-
put of 3.58 MHz as the reference signal and 3 playback
color signal containing phase variations as the com-
parison signal are being supplied. The error voltage is
sent to the 160 fH VCO and collaborates with the fre-
quency DISCRI| output to control the 160 fH VCO.
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3.3.5 PAL color signal system

The main circuits functions in the PAL color signal
system are the same as those in the NTSC system.
Therefore, only the differing points are outlined below.

The down converted subcarrier frequency is selected for
{40 + 1/8} Fh, and oscillators are contained for Fs and
Fs+ 1/8 Fh {4.433619 MHz and 4.4355672 MHz, respec-
tively}.

The Fs oscitlator output is employed by the color killer
and APC circuits. The Fs + 1/8 Fh oscillator is required
in order to obtain the (40 + 1/8) Fh down converted
subcarrier frequency. Frequency spectra of the various
components are indicated in Fig. 3-38.

During recording, the phase of only the CH-2 track color
carrier signal is shifted —90° every 1H. The drum flip-
flop signal is employed for distinguishing between the
CH-1 and CH-2 tracks.

When potential between 0 and 1.0 V appears at pin 25
of IC201, CH-1 is determined and the 40 Fh phase is
shifted +90°. Appearance of between 2.5 and 5.5 V
signifies CH-2, and the 40 Fh phase is shifted —90° every
1H. When the input current is between 0,97 and
1.50 mA, the phase is not shifted. Drum flipfiop switch-
ing is performed by ICB03.

BURST GATE
PULSE in

During playback, the VCO frequency is 4.43 MHz, while
the color carrier frequency for NTSC (modified is
4.43 MHz) and NTSC {standard) is 3.58 MHz,

In SECAM {modified) operation, the color carrier fre-
quency is simply converted to towband and recorded,
using the PAL system converter circuit, and without
countdown.

In the playback mode, field correlation of the recorded
tape pattern is utilized for reducing crosstalk, At this
time, Q609 is off and Q608 on, cutting off the 2H delay
line circuit.

SECAM detector

As described earlier, the color signal circuit of this
model is basically designed for recording a PAL color
TV signal. A down converted, phase shifted direct
recording system is used for PAL.

Models specifically designed for SECAM generally em-
ploy a 1/4 countdown direct recording system. How-
aver, this model records the SECAM signal by wusing
the down converted system.

In this process, the SECAM signal is frequency modu-
lated and sent through a befl filter. Since no effect is
imparted on the phase error, the phase shift system for
PAL recording becomes meaningless, and the signal is
simply converted to lowband and recorded.
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Line correction in the tape pattern reduces crosstalk
during playback and the 2 H delay line system for PAL
is not employed. The SECAM detector circuit dis-
tinguishes between PAL and SECAM signals. With a
SECAM signal, the phase shift and 2 H delay line circuit
are cutoff.

Refer to the block diagram of Fig. 3-38.

During both recording and playback, the burst signal
sampled by burst gate is sent from pin 1 to BA7007
limiter. The SECAM burst signal alternates every line
hetween 282 Fh {4.40625 MHz) and 272 Fh {4.25 MHz}
and after passing through the bell filter, the resulting
burst level is not fixed. For this reason, the limiter
shapes the waveform to produce a fixed level square-
wave, which goes 1o the burst gate amplifier.

The burst gate pulse is supplied to BA7007 pin 1. This
circuit removes components other than the burst which
werg amplified by the limiter. This output goes to the
4 5 MHz filter as waveform {b). The filter possesses the
response indicated in the block diagram and passes the
282 Fh burst component, while attenuating the 272 Fh
component. Waveform {c) illustrates the filter output.

Consequently, 4.5 MHz filter enhances the 282 Fh and
attenuates the 272 Fh. The result is integrated by DET
and the 1/2 Fh output is supplied to the 1/2 Fh ampli-
fier,

The 1/2 Fh component is amplified and the Fh com-
ponent attenuated by the L414, 1/2 Fh tuning circuit
to produce waveform {d}. This output is supplied to the
comparator-1 non-nvert input. The constant potential
is supplied to the invert input as a reference signal for
the comparator.

At this time, when the voltage at the non-invert input
from the 1/2 Fh amplifier exceeds the reference voltage
{about 6 V), the comparator-1 high output goes from
pin 12 to the rectifier. When below the reference volt-
age, the comparator output becomes a low potential.
Waveform {e} illustrates the comparator-1 output, This
is fullwave rectified by CR to vield waveform (f}. The
rectifier high output is supplied to the comparator-2 to
yield waveform (g).

When a PAL signal is received, the burst frequency be-
comes fixed at 4.433619 MHz every line. At this time,
detector output is Fh, the 7.5 kHz amplifier output be-
comes a low potential.

In the case of SECAM recording, output is low, which
goes via D403 to 1C402 rotation control circuit. The
25 Hz drum flipflop signal becomes dropped to ground
potential, defeating the phase shift circuit of the CH-2
head component.

During playback, the phase shift circuit is defeated by
setting electronic Q609 off and Q608 on, preventing
supply of the 2 H delay line output to the mixer. Only
the bypass output from Ra goes to the mixer, thus
avoiding adverse effects on the SECAM color FM signal
due to mixing.

3.3.6 SECAM color signal system

Refer to the block diagram of Fig. 3-39.

Recording system

The color TV signal selected by the input select switch
is applied to BPF501 for obtaining the color FM signal
with central energy at the subcarrier (Fer = 4.40625 MHz;
Fcb = 4.25 MHz}, which goes to IC501 AMP and DIF
EQ AMP. Prior to BPF501, equalizer EQ501 delays the
color component by about 400 nanoseconds (400
x 10~° sec} to match the timing of the luminance signal
on the recorded tape pattern.

DIF EQ AMP possesses characteristics similar to an bell
filter and converts the anti-bell curve used during trans-
mission to a flat energy distribution in preparation for
1/4 frequency countdown. The limiter circuit ensures
correct countdown of the color FM signal from DIF EQ
AMP.

From REC LIMITER, the limited signal goes to the 1/4
countdown circuit of IC501, This IC contsins two D-
flipflop stages by which the signal is counted down 1/2
at each stage to result in 1/4 countdown. The color FiM
carrier band is converted from 3.9 to 4.75 MHz to a
range of 0.98 to 1,19 MHz, then supplied via IC501 pin
16 to BPF502.

For mixing with the highband FM luminance signal,
BPF502 limits the upper range of the counted down
color signal sideband, while the lower sicdebrand range
is limited in order to improve S/N and avoid color
reversal during playback. The high sideband is limited
to approximately 300 kHz and the lower iideband to
about 600 kHz.

This output is amplified by 1C501 pin 23and pin 24
and sent to ICBO1 pin 25.

At the next stage, DIF EQ AMP possesses char acteristics
approximating those of an anti-bell filter with a center
of 1.07 MHz (1/4 x 4.286 MHz}. The unmojulated car-
rier component is attenuated and the desi;n serves to
improve S/N and avoid color reversal during recording
and playback.

Electronic switch SW-4 serves to cut hoizontal and
vertical sync noise from the recording colorsi gnal. With
the SECAM signal, the subcarrier is inserted in the H
blanking period and the color identificationsignal in the
V blanking interval. If noise is present it coilcd interfere
with detection of the subcarrier and idrtification
signals at the TV receiver, Also, if the noise kwel is high,
it could become mixed with the FM lumiasice signal
and disrupt synchronization during playback, The noise
component is therefore cut,

The noise arises in the Hand V sync signals intihe follow-
ing manner, BPF501 attenuates the lowban{ | uminance
component of the input video signal, howeve, frarmonics
from the rapid rise and fall components of thys ync signal
cannot be completely removed. This leakger becomes
amplified by the limiter and after countdow zand delay,
it appears as noise in the H and V sync compyy ents.



After cutting the noise, the color signal is sent to 1C604
pin B, then R545 {REC COLOR LEVEL) adjusts the
calor signal recording current.

As mentioned previously, a color killer circuit is not
included in the color signal recording system. When the
rear panel mode switch is set to COLOR, the circuit
functions are not altered.

When set to B/W, low potential via conn. 155 goes
through D502 to ICBO1. This cuts off color signal supply
to REC AMP-1 and REC AMP-2,

Playback system

In the color playback system, bandpass filter BPF502
attenuates the luminance signal and passes the 1/4
counted down color signal.

Amplifier IC501 amplifies the counted down color signal
from BPF502 and supplies it to the equalizer amplifier.
The resonance circuit of Lb02 possesses nearly the op-
posite characteristics as the recording DIF EQ AMP.

ATICB01 pin 12 and pin 18, limiter and doubler circuits
convert the FM carrier frequency from the range of
098 to 1.19 MHz to the range of 1.95 to 2.38 MHz,
which appears at pin 8. IC501 operates in the same
manner as the demodulator circuit described in section
3.3.2-5.

The high sideband component, attenuated by BPF502
during recording in order ta improve 5/N and prevent
color reversal, is reproduced by applying about 40 dB
limiting.

The 1.95 to 2.38 MHz FM carrier and both sideband
components from IC501 pin 8 go to BPF503, which
attenuates the carrier fundamental component. At the
same time, both sideband components are passed and
supplied to the doubler circuit of IC501 pin 7.

This IC operates in the same manner as [C501 pin 8,
pin 12 to again double the frequency.

After returning the FM carrier to the original range of
39 to 475 MHz, the color FM signal is supplied to
HPF401. In the same manner as during recording, SW-5
prior to HPFS01 cuts H and V sync noise which has
become amplified by the limiter, By providing this
circuit prior to HPF501, switching noise can be removed
from the final output.

HPF501 removes the fundamental carrier leak com-
ponent from the IC501 doubler cutput. DIF EQ AMP
attenuates the luminance signal area for mixing with the
demodulated lowband AM luminance signal and limits
the color FM signal sidebands to about 1 MHz, then
supplies the signal to AMP-3.

DIF EQ AMP possesses characteristics very similar to
an anti-bel} filter. The unmodulated carrier component
is attenuated and an anti-bell response imparted to vield
the equivalent of the transmitted signal. R543 (PRO-
CESSED COL. LEVEL) adjusts the output level. Mixing

with the PB luminance signal is performed at IC1086 to
produce the video output sjgnal. Remaining operations

are the same as for the luminance signal playback system.

Although a playback color killer circuit is absent, setting
the mode select switch to B/W supplies low potential via
D502 to the IC501 pin 20. This turns on SW-5 and pre-
vents PB color signal supply to subsequent circuits. Only
the luminance signal is obtained at the output.
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3.4

3.4.1

3.4.2

AUDIO SYSTEM

General

Although the magnetic tape pattern of the VHS format
is sufficiently flexible to allow use with two track audio
systems, this particular model is designed for mono-
phonic audio recording and playback.

For audio signal inputs are provided:

1} TUNER audio input from the built-in tuner,

2) AUX audio input from the rear panel 5-pin DIN
socket,

3) CAMERA audio input from the 10-pin camera con-
nector, and

4) Microphone input via the MIC jack.

When a microphone is not connected, the REC SELECT
switch selects AUX, TUNER and CAMERA input signals
for recording.

With this madel, the microphone input can be mixed
with another input signal selected by the REC SELECT
switch.

Audio outputs are also provided in four lines, as follows:

1} Through conn. 52 to the RF converter,

2] Via conn. 42 to the rear panel 5-pin DIN socket,

3) To the headphone jack through conn. 11, and

4) Via conn. 61 and conn, 63 to the CAMERA con-
nector.

Conn. 63 is an input during recording and an output
during playback.

Biock diagram description
Refer to the block diagram of Fig. 3-40.

Recording system

The TV sound signal selected by the built-in tuner goes
to conn. 31 and appears at —14 dBs level at SW-1. An
auxiliary audio input from the rear panel 5-pin DIN
socket is supplied via conn, 44 1o SW-2 at —20 dBs level.
A camera audio input at the CAMERA connector is sent
through conr. 63 to SW-3 at —20 dBs level.

A microphone input signal goes via conn. 72 to IC2
pin 14, The mic amp increases the level by about 40 dBs.
In absence of a microphone connection, Q1 switches on
to cutoff the mic amp output to prevent influence on
the signal to noise ratio.

The signals from SW-1, SW-2, SW-3 and the mic ampli-
Fier are mixed at R31, R32 and R33, and supplied to
IC2 pin 12 {REC LINE AMP). Through SW-4 within
the IC, the signal appears at TP31 (LINE AMP OUT}.
Frequency response of the recording line amplifier is
indicated in the block diagram.

Amplifier A of 1C3 amplifies the signal from SW-4
approximately 12 dBs and supplies it to the lowpass
filter (LPF). As shown in the block diagram, this filter
passes freqguencies below 12 kHz and attenuates higher
frequencies. Its purpose is mainly to prevent the
15.625 kHz video component from affecting the Dolby ™
NR circuit.

From the LPF, the signal is amgpiified approximately
18 dBs by amplifier B of IC3, then branched to the E-E
and recording systems. {The E-E system is outlined in
the Playback System description.)

*Noise reduction system wmanufactured under
license from Dolby Laboratories Licensing Cor-
poration,

Dolby and the double-D symbol are trademarks
of Dolby Laboratories Licensing Corporation.

Amplifier B output is supplied to circuit EK of IC3 for
encoding in the Dolby-B format. If the DOLBY NR
switch is set to OFF, circuit EK functions simply as an
amplifier and does not perform encoding.

The signal from EK goes to I1C4 pin 5 {REC AMP). The
approximately 12 kHz peak of the recording amplifier is
determined by the constant of L2, R100 and C55.

Electronic switch Q12 is off in the recording mode.
From the recording amplifier, the equalized audio signal
is sent through the audio bias trap composed of L5 and
C71, mixed with bias from C66, then applied via conn.
81 to the audio head.

During recording, eiectronic switch Q16 is on and the
bias oscillator of Q17, Q18 and T1 operates. This output
becomes the audio bias through C86 that is mixed with
the audio signal.

Electronic switches Q6 to Q9 are cutoff in the recording
mode.

Playback system

The playback signal from the audio head goes at approxi-
mately —68 dBs level via conn. 83 to IC2 pin 2 {PRE
AMP]. Electronic switches Q6 to (9 are on during play-
back and conn. 81 is grounded. Q10 is off in the play-
back mode, but on during recording {at which time
conn, 83 is grounded).

The block diagram shows the frequency response of the
preamplifier and this is determined by ttwe playback
equalizer composed of C28, R65 and R66. Through
the playback line amplifier and SW-4, the sigrmal is ampli-
fied about 14 dBs and sent to IC3 pin 4 (amp lifier A).

in the same manner as for recording, the signal goes
through the LPF, amplifier A and circuit EK to IC3
pin 9. Via SW-5, the output appears at IC3 pin 8 (TP4),
The frequency response at TP14 is shown in the block
diagram. During the muting function (slow and still
modes), electronic switch Q11 switches on e cutoff the
audio signal.
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The TP14 {MONITOR QUT) signal is supplied to IC4
pin 3 {(QOUTPUT AMP), where it is amplified approxi-
mately 7 dBs and obtained at 1C4 pin 1,

From this point, the signal is sent to the following four

outputs,

1} From conn, 62 at 0 dBs to the RF converter,

2) From conn. 42 at —6 dBs 1o the 5-pin DIN socket,

3) From conn. 11 at —32 dBs {8  load) to the head-
phone jack, and

4) From conns. 61 and 63 at —6 dBs to the camera con-
nector.

E-E line

Without going through circuit EK, the signal from IC3
pin 6 (amplifier B} proceeds via SW-5 to IC3 pin 8
{TP14). This is amplified and sent from 1C4 pin 3 (QOUT-
PUT AMP) to the four output lines.

In addition, one output of 1C4 is supplied to the AGC
amplifier composed of D1, D2, Q3 and Q4. This circuit
automatically controls the gain only in the recording
and E-E modes. As can be noted from the input/output
response indicated in the block diagram, attenuation is
linear with an input below —20 dBs. Above —20 dBs, the
AGC circuit functions to maintain an approximately
2 dBs output.

Electronic switch Q2 is on during playback, discharging
€22 and grounding D1 and D2 (DET} output. This pre-
vents leakage from the input signal ines during play-
back.

Cue signal and audio dubbing systems

1) Cue signal

The cue signal is a 30 Hz squarewave supplied to the full
erase head for about one second when the recording
mode is initially entered, at which time it becomes
recorded on the tape. However, the cue signal is not
recorded at the transition between the pause and record-
ingmodes.

During playback the cue head {mounted on the tension
pole} picks up the cue signal and if the SEARCH switch
is set to CUE, this signal functions as the auto stop
signal.

Low potential from the mechacon circuit is applied via
conn. 91 to D7 cathode and Q13 base. Q13 switches
on to supply 22 V DC to IC5 pin 3. Consequently, the
cue signal becomes obtained from IC5 pin 6. It is ampli-
fied by Q14 and Q15, and supplied to pin 9 of relay
R Y-1. D7 switches on, switching the relay on and short-
in g pins 9 and 13. The cue signal then goes via conn. 104
to the full erase head.

Approximately one second later, conn. 91 returns to
high potential, which cuts off Q13 and stops the cue
oscillator. At the same time, D7 cuts off and the relay
becomes cutoff.

2) Audio dubbingsystemn

Low potential appears at conn. 96 during the audio dub-
bing mode. Diode D8 and the refay switch on, thus in-
hibiting the full erase head. However, since the full erase
head also functions as load for the bias oscillator, in
order to prevent recording current variation, L4 becomes
connected as a dummy load.
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3.8.1

3.5.2

TUNER/IF CIRCUIT

General

This model incorporates a combination VHF/UHF tuner.
The band select switch (Tuner/Timer Contrel board}
selects from among three positions of | {(VHF channels
2 to 4}, I {(VHF channels 5 to 12} and U {(UHF channels
21to 69).

Preset tuning is performed by using a single tuning con-
trol and a voltage synthesizer system. These functions
are controlled by voltages from the T/T CTL circuit.

Refer to the tuner/IF block diagram of Fig. 3-40,

Circuit description

. Video detector circuit

Broadcast television signals are supplied to the antenna
input {ANT IN} of the mix booster, from which the RF
amplifier amplifies only the portion subject to loss at the
next stage divider. One output of the divider is mixed
with the CH-36 RF signal from the RF converter and
supplied via the RF OUT terminals to the connected TV
receiver.

Another output of the divider goes to the ANT IN con-
nection of the tuner.

When the REC SELECT switch is set to TUNER in the
recording or E-E mode, low potential at conn. 43
(TUNER CTL IN} switches Q9 on to supply 12 V to the
circuits. In the playback mode, high at conn. 43 inhibits
tuner/1F operation. '

So long as the rear panel main power switch is on and
the unit ts connected to a live AC power source, 12 VDC
at conn. 203 {ALL 12 V IN} is supplied to both Q9 and
the mix booster. When the CH PRESET switch is on, the
T/T CTL circuit supplies approximately 0.7 vV DC for
bands IN and U, and 30 V DC for band | to conn, 205
(BS IN).

The T/T CTL circuit also sends low potential to conn.
207 (BU IN) for band U and high potential for bands |
and . Since Q8 is an inverter, when band U is off, low
paotential becomes sent to BV IN.

As noted above, conns. 205 and 207 are band select
input terminals, The band select output voltages become
as indicated in Table 3-5.

BAND BS IN BU IN BV IN
U less than more than less than
08 v 115V 08V
m less than less than more than
o8V o8v 115V
| more than less than mare than
0V 08v 115V

Table 35 Band select output voltages

Regardless of the band, when the tuning control is
turned fully counter-clockwise, 0.6 V DC is supplied to
conn. 200 {BT IN). At the fully clockwise position, this
becomes 29 V DC. In other words, the tuning control
varies the tuming voltage in the range from 0.6 to
29 vV DC.

As a result, the selected channel TV signal is converted
to an intermediate frequency which appears at TUNER
IF QUT at 75 §2 impedance.

The video carrier frequency of the IF signal from the
tuner is 38.9 MHz.

At the same time, the difference between video and
sound carrier frequencies is 5.5 MHz.

R1 adjusts the impedance of the IF signal from the
tuner, which is then amplified and applied to the IF
fitter.

SAW-1 of the IF filter is a surface acoustic wave reso-
nator, which features a single resonance point without
the need for a tuning circuit and low spurious signal
production. Since SAW-1 output tends to attenuate the
adjacent bands, L1 and T1 compensate for the low and
high bands to yield the response indicated in the block
diagram,

The output goes to pins 1 and 28 of IC1 ¥IF amplifier.
The 3 stage differential amptifier output of the video IF
amp goes from pin 7 1o again enter the 1C at pin 9.
Sound trap T4 between pins 7 and 9 is asound carrier
trap. Via pin 9, the video IF signal is sem to the video
detector stage.

A differential amplifier is used by the syncdetector type
video detector. The VIF amplifier increases the signal to
an adequate levet for driving the detector, then supplies
two outputs at opposite phase to the vileo detector.
Through the limiter, the signal is fullwave rectified in a
double balanced connection to become thed etector out-
put.

Transformer T3 connected to the limiter resonates at the
video carrier frequency and applies a preciie same phase
input waveform to the video detector. The video de-
tector output is amplified and obtained as a positive
polarity video signal from pin 17.

Through audio trap CF2 (5.6 MHz}, the signal is ampli-
fied and inverted at pin 18 and obtained from pin 19.
Q2 inverts and amplifies the signal and an emitter-
follower converts its impedance. C32 cutsthe DC com-
ponent and the resulting positive {TUNER| video signal
goes via conn. 41 to the color board.

R34 (COLOR LEVEL)} adjusts the color lerel at the L5
& C28 subcarrier frequency resonance ¢rcuit of Q2
amplifier.
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2. RF AFC circuit

3-48

The RF AFC lautomatic frequency control] detector
functions in the same manner as the video detector.
The two limiter signals at 90° phase relationship are
applied to this circuit to produce the output, T2 of the
RF AFC detector and T3 of the picture detector are
connected to adjacent pins of IC1, producing a capaci-
tance coupling effect equivalent to 1to2pF.

At the time of video carrier frequency resonation, 20°
phase difference is produced in the inputs from the
limiter and the RF detector output becomes zero. The
phase difference fluctuates according to the deviation
from the resonance frequency. As indicated in the block
diagram, by detecting the phase, the RF AFC output is
obtained with paositive and negative variation centered
on the video carrier frequency. This output goes via
pin 10 to the tuner AFC input and controls the local
oscillator frequency.

When the AFT {automatic fine tuning) switch of the
T/T CTL board is on, low potential goes to the RF AFC
detector, which then operates as described above.

If the AFT switch is OFF, 12 V via R21 through pin 15
cuts off the RF AFC output.

At this time, the high impedance of R14 and R156
supplies fixed 6.5 V to the tuner AFC.

. AGC cireuit

The reverse polarity video level forms the AGC (auto-
matic gain control) detector input at IC1 pin 19, One
detector output goes through the IF AGC circuit and
controls the equivalent emitter resistance at the first
stage of the VIF two stage differential amplifier.

The other AGC detector output is sent to the RF AGC
and amplifier circuits, then via pin 5 to the tuner AGC
input, where it controls the gain of the tuner output.
RS (NQISE) at pin 6 adjusts for minimum noise in the
output with respect 1o the level at the antenna input.

. Audio detector circuit

An intercarrier system is used by which the video and
sound carriers produce an FM beat signal that becomes
the second audio IF signal. The output of the video IF
amplifier goes to the sound IF detector. Detection is
performed by using the diode function between the base
and emitter of the SIF amplifier transistor.

The 5.5 MHz component is obtained at pin 21, Ceramic
filter CF4 selects only that frequency component, which
then goes to pins 7 and 8 of IC2. The signal is amplified
by the SIF amplifier and sent through the limiter and
lowwpass filter circuits to the FM audio detector.

CF6 and C44 form a tuning circuit between pins 2 and 3
for producing the *“S” curve requird for driving the
differential amplifier type FM detector. Consequently,
amplitude variations in accordance with frequency
deviation appear at opposite polarity at pins 2 and 3,
forming an *'s” curve as indicated in the block diagram.
This is fullwave rectified and obtained through an
emitter-follower.

C47 cuts the DC component of the 1C2 pin 4 output and
R46 (AUDIQ LEVEL) adjusts the level, after which the
signal goes via conn. 31 to the audio board as the audio
{TUNER]) signal.

When mute high potential from the T/T CTL board
appears at conn. 204, Q4 switches on, grounding the
audio output. This operation is performed during chan-
nel select.

. Audio muting

This circuit detects the hcrizontal sync signal and func-
tions 1o prevent audic noise when the video output is
not precisely tuned.

R48 and C48 form a highpass filter which attenuates the
video component of the reverse polarity signal from IC1
pin 19. The Fh {15.625 kHz} tuning amplifier of Q5 and
T6 vyields the horizontal sync signal. C81 cuts the DC
component and D5 clamps the positive sync tip to zero
potential. Q6 switches on and off with the horizontal
sync signal.

Electronic switch Q6 is off only at the sync tip and on
at other times due to high potential. Consequently, the
charging time of €52 from 12 V through R56 is much
shorter than the discharge time through R58. D4 be-
comes cutoff and IC2 normally operates.

However, when tuning deviates, the horizontal sync
signal is not obtained. This completely cuts o ff Q6 and
C52 charges to saturation. The resulting high output
goes via D4 to IC2 pin 6, cutting off the limiter and
audio detector circuits of 1C2 and preventing the audio
output.



3.6

3.6.1

3.6.2

TUNER/TIMER CONTROL AND DISPLAY CIRCUIT

Introduction

This machine uses a voltage synthesizer tuning s$ystem
with a single preset VR. In this system, the tuning
voltage is converted into a digital value and stored in
a ROM. The data corresponding to the selected channel
is converted into an analog signal which i3 in turn sent
to the tuner/IF board.

The timer permnits setting of 8 programs up to 2 weeks
in advance. The recording length can be set up to 395
minutes in 5-minute increments. Moreover, the timer
permits setting of recording date, channel and start time.

This sytem consists of 1C206 MBBB51AM-143L (timer
control}, 1C207 UPDS552C-088 {tuner control) and
1C401 UPDS52C-079 {display driver).

Circuit description -1

Tuning circuit

Both the HR-7700 and HR-7600 employ a voltage syn-
thesizer system for the tuning section, However, in
contrast to the completely automatic system of the HR-
7700, the HR-7600 system uses a preset control. Some
users find this latter method easier to employ, while the
simplified circuit provides an advantage from a servicing
point of view.

Refer to the block and schematic diagrams. The HR-
7600 uses the uPD552C for tuner control, which pos-
sesses a lower memory capacity than the uPD553C em-
ployed for the HR-7700. Also, in the HR-7600 system,
tuning system performance depands to a large degree on
the preset control voltage detection error dusing preset.

At the DC comparator, the voltage set by the PRESET
control and the DC voltage from a digital to analog
converter {DAC) are compared. The accuracy of this
detection is an important factor in determing tuner
performance. A microcomputer program was developed
for the HR-7600 to maintain the voltage detection ervor
during tuning at less than 4 mV. Refer to the micro-
computer flowchart.

The PRESET switch is set to ON when performing
channel preset. At this time, the microcomputer in-
structs the DAC (IC202) to produce a pulse width
corresponding to 15 VDC. This is equivalent to 1/2 the
output of the DAC internal 12 bit counter, This counter
increments in steps from 1 to 4096 to vary the tuning
DC voltage in 7 mV steps from 0 to 30 V. By first
setting the counter to 2048, the DAC output becomes
15 VDC. Consequently, the DAC counter becomes set
to:

1000 0000 0000

A lowpass filter {LPF)} delays the output 50 msec and
thie DC comparator output is polled.

At this time, if the DAC output is higher than the preset
DC value, the CPU instructs the DAC to reduce the
voltage, Conversely, if the voltage is lower, a higher
output is instructed,

From the IC207 pin 3 output at part C3, the CPU
detects whether the DAC voltage is higher or lower than
the preset voltage. At this time, the relationship among
the CPU input, DAC out put and PRESET control
becomes as follows.

*If the 16 V DC DAC output is higher than the preset
value:

—~ Low potential appears at - CPU issues 1.85 V

IC207 pin 3 DOWN" com-
mand to DAC
b
1000 0000 0000 When 15V DC  Upper 4 bits of
{ DAC counter de-
1.85 V DC down crement by 1.85 V
b }
011100000000 15V — 1.868 vV  After 16 msec

delay, DC com-
parator is again
sampled.

*If the 16 V DC DAC output is lower than the preset
value:

- CPUissues 1.85 V
“UP" command
to DAC .

— High potential appears at
1C207 pin 3

Upper 4 bits of

1000 0000 0000 When 15 V DC
l DAC counter in-

185V {.10 up crement liy 1.85 V

1001 0000 0QC0 15+ 1.86 V Atter 16 msec
delay, DC com-
paraio v is again
sampled.

The CPU controils the upper 4 bits of the D AC internal
12 bit counter. The tuning voltage becorne; divided into
16 steps of 1.85 V each for varying the D AC output,
This allows the DAC output to quickly follow any
position of the PRESET control,

In practice, although the DAC counter is i ncremented
one step at a time if its output is less thanthe PRESET
control value, if a greater value is deteced, the CPU
issues a 2 step "POWN" instruction, Thi is to com-
pensate for the delaying action of the Inawpass filter
circuit between CPU ports C and E. Thys, the down
instruction becomes: 1.85 x 2 steps = 3,75y .

The CPU next sets the internal counter 4 8 and polls
the band data input. These data are deteceed from the
lower two bits of the 16 bit channel data, a; § ndicated in
Fig. 3-42.
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CPU ports CO, C2 and C3 detect the BAND switch state
and accordingly issue the two bit data. After band
selection, the CHANNEL SET LED lights and the skip
settings are detected. In the case of a skipped channel,
low potential appears at CPU ports €O, C2 and C3. In
absence of skip, DAC less than VR status is checked.

Fine adjustment is then performed in 15 mV per step.
This selects the lower 2 bits of the 12 bit counter. The
DAC autput continues to increase at 15 mV per step and
at the point the value exceeds the VR setting, the
internal counter decrements ane count. This operaiton
repeats & times until the internal counter reaches 0,
After 8 repetitions of this process, the DC output of the
DAC is brought to within the range of 4 mV of the
PRESET control value.

In this state, the CPU waits for pressing of the STORE
button, at which time, the DAC voltage is checked for
a value in the range of £120 mV of the VR setting
potential. The program counter is set to 8 and DAC less
than VR status is checked. |f less, the DAC +2 mV
instruction is issued.

However, the 12 bit DAC counter possesses @ maximum
resolution of 4096 steps at 7.3 mV per step. Threfore,
when the STORE button is pressed and the fine tuning
process entered, the CPU employs the two bits at
positions 13 and 14 of the 16 bit per channel data and
applies these to the internal 6 bit counter. This 6 bit
counter controls 1/4th division and the 7.3 mV becomes
divides by 4 to yield approximately 2 mV per step as the
DAC-2 output. Following the 1 step variation, the LED

lights, DAC greater than VR status is checked, and CPU input BAND DATA
counter decrement is performed. Co C2 Ca BU BS BAND
After repeating this operation 8 times, via the lowpass
filter, two steps (—4 mV) down count is performed, L - H OFF | H V-Low
These data are then written into memory 1C205, L H H OFF| H V-High
L H L L L UHF
L L L L L Skip
0] (2] (] [ (] ] (3 (] (3] bo [ D2 [] [e] 18] [re]
L | | J |
12 bit Counter Control Fine BAND
tuning SELECT o SKIP

Fig. 3-42 16 bit CH data
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Fig. 3-43 Tuning system flow chart
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Tuning operation outline

The microcomputer tuning system of this model is con-

trolled by [1C207 {uPD552C-088) of the T/T board.

Refer to the block diagram. Basically, the tuner CPU

contrals the following functions.

1} Operation during tuning with PRESET control

2) Tuning operation using channel data written into
memory 1C

3} White tuning data into memory

4) Channel skip

1) Tuning operation with PRESET control

With the channel PRESET switch set to ON, tuning
becomes performed by the DC voltage value adjusted by
the channel PRESET control. This VR adjusts the tuning
voltage (BT} supplied to the tuner. Simultaneously, the
DC voltage from the PRESET VR goes to the + side of
the DC comparator, where it is compared with the input
of the — side. The comparator output is supplied to CPU
port C1.

This output is high level if the PRESET VR value is
greater than the DAC output, and low level if it is less.
Therefore, the CPU checks the PRESET VR DC voltage
by polling the input level at port C1.

For example, if the PRESET VR value is greater than
than the DAC value, high appears at CPU port C1 and
the 4 bit data of port E control the |C202 (MN204E)
DAC. The DAC contains an internal 12 bit counter and
these data control the up/down counting direction.

Count is performed in steps from 1 to 4096, These DAC
output steps are pulse width modulated and supplied to
the lowpass filter, According to the pulse width, the
LPF supplies a DC voltage to the — input of the DC
comparator. The 12 bit counter control continues until
the DC voltages of the PRESET VR and DAC output
become essentially equal. Consequently, variation conti-
nues until the DAC voltage reaches the range of approxi-
mately £0.4 mV of the PRESET VR voltage.

To summarize, when performing tuning adjustement, the
PRESET switch is set to ON, then while observing the
TV display, the PRESET VR is adjusted to the optimum
setting. From this point, the CPU automatically instructs
the DAC to produce an egual voltage to the PRESET
VR setting potential, which becomes supplied as the
LPF output,

{n this state, when the STORE button is pressed, the
DAC control data are automatically entered into the
mernory 1C as the 16 bits per channel data.

2) Channel data memory
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After tuning by use of the PRESET VR, pressing the
STORE button writes the channel data into the memaory
IC. The memory storage capacity is 16 bits per channel
times 16 channels, or 256 bits. About 2 to 3 seconds
after the STORE button has been pressed, the CPU
adjusts the tuning voltage to within approximately
+2 mV of the PRESET VR potential. During this time,
the preset LED flashes on and off to indicate tuning
operation.

When fine tuning is completed, the tuning data become
written into the memory IC. Channel data write in
commands from the CPU are in the form of 4 bit sylla-
bles. Thus, by sending 4 bit parallel data from the CPU
4 times, 16 bit data become written into the memory IC.

3} Write in timing

The timing diagram indicates the tuning data write in
operation. At point {1) of the diagram, the memory
lower group {GO) is set to input mode. Data input is
performed at the pulse fall component of terminal CE.
At the start of the CE fall component, the command
(0, 0, 0, 0} is issued for setting the lower group to input
made, then the channel address data are entered. These
data specify the channel from among the 12 memory
channels. Addressing is performed using 4 bit BCD code.

Channel address data are entered at the start of the CE
rise component {2}. After setting the channel address
{1 to 12}, the data corresponding the particular channel
are entered into the 16 bit memory. At the CE fail
component, data write in command is sent to the GO
{group 0) area of the memory. Afterwards, at the rise
component of CE, these are written into Data-1 {GO).
In sequence, Data-2 {G1) input mode is set, and Data-3
{G2} and Datad4 (G3) are written. Maximum time
required for write in is about 200 msec. Refer to the
drawing for 18 bit data write in and data content.

4} Tuning data readout

Preset stations become tuned automatically when the
CHANNEL button is pressed. Tuning is performed by
using the 16 bit data sored in the memory and the speci-
fied channel is selected. These data are nonwolatile and
do not become erased when the power is cut of f.

When the CHANNEL button is pressed, the CPU trans-
fers the memory data at the following timing.

The CPU sets the command input mode for the lower
address ((G0) of the 16 bit memory, This is performed at
the initial fall of CE by entering 0000 dat: drom the
CPU into the memory.

Channel address data are entered at the CE rise com-
ponent, The CPU detects which CHANNEL button has
been pressed and converts this information irnto 4 bit
BCD code, which goes to the memory as the channel
address data.

At the next CE fall, the memory data ouwput mode
becomes set. Consequently, data in 4 bit syl ables are
obtained from memory IC output terminds Data-1,
Data-2, Data-3 and Data-4, comprising a totaloe f 16 bits,
which are supplied to CPU D ports. Via the CIPU, these
data are transferred to the DAC to vield a pu Ise width
proportional to the precise tuning voltage The DC
tuning voltage is then supplied through the LPF to the
tuner.



3.

CE

Fig. 3-44 Write in timing chart

IC Descriptions

1) MN1218A 256 bit MNOS non-volatile memory

This is an updated version of the MN1208A used for the
HR-7700. The MN1218A is employed as the memory
IC for the T/T circuit.

The MN1218A is a 256 bit non-volatile semiconductor
memory which can be electrically reprogrammed.
Memory capacity is 16 bits per TV channel, while
internal data processing is possible in 4 bit groups
{groups GO to G3). Command inputs and data infout
processing are in 4 bit parallel format, allowing easy
control by a microcomputer. The following table
indicates data control of the MN1218A,

Control Operation DA3|DA2)DA1T| DAD

Set input mode for lower
position address (GO)

,_
-
-
-

Wire in

Set data input mode

Set data output mode

Input mode increment

I|IT|xTjXT|XI
||| |r
IT|rjrjxzix
[l I M i e il

Output mode increment

Table 3-6 MN1218A control code

In addition to the main 256 bit memory {channel data
memory areal, a 16 bit last channel memory area is

included. This functions to store the channel data for

the station selected prior to power on/off.

2) MN1204E guad D/A converter NMOS LS

The MN1204 is a large scale integrated {LS|} circuit that
incorporates a total of four circuits with capacities of
12 hits, 6 bits, 4 bits and 4 bits respectively. In the HR-
7600, the 12 bit circuit is employed for obtaining the
tuning voltage. The internal counter is controlied by the
CPU 4 bit parallel data input (DAO to DA3). Tuning
voltage is produced by 12 bit counter operation to tield
a pulse width corresponding to the selected channel.

Consequently, the DAC resolution becomes:
2'% = 4006 steps

These 4098 steps vary the pulse width during tuning to
vary the tuning voltage from 0 to 30 V DC.
0V

4‘-‘:‘0—9—6= 7.3 meStep

During the fine tuning process, this 7.3 mV/ per step is
divided {2 bits) by 4, yielding approximately 2 mV per
step.

FUNCTIONS
Data Input 4 bit parallel
Qutput Pulse width modulated 12

bit counter out put
Analog Voltage Resolution 4096 (12 bit control)
Output Pulse Period 3.18 msec
Oscillator Frequency 1.3 MHz

Data in Adress [n Y Dora

Lower Adressy’ Data Mo
Cul Mode /Y, Function

Datg  Qut Mode

e / / S /S

ey SR vy SR oy

Data oul { Dota-1 )

Fig. 3-45 Read out timing chart
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3.6.3 Circuit description -2
1. Reading of key input {Refer to Fig. 3-48.)

The key input is read by |C206. The key scan data is
emitted from pins 9—11 and 13—15 of IC206. The key
input data is entered into port K of 1C206. The dimmer
key is not shown in the figure, since its input data is
entered into the display drive 1C401.

2. Display data and channel data outputs

The display data is emitted to port A of IC401 via an
inverter from pins 17—20 of 1C206.

Likewise, the channel data is emitted to a port of IC207
via an inverter from pins 17—-20 of 1C2086.

These data are discriminated by ENABLE signals.
Pin 28 of IC206 is assigned as an output pin to DIS-
PLAY DATA ENABLE and pins 22 and 23 of I1C206
are assigned as output pins to CH DATA ENABLE.

3. TP202 test point

When a short-circuit is made between TP202 and TP203
{GND) with an alligator clip or the like, the timer
operates at 10 times the normal speed.

4. Channel LED drive

The channel LEDs are driven by 1C207. The channel
data is read and processed by port A of 1C207. This
data i$ emitted to the cathode side of the LED via an
inverter from port G of IC207 and then emitted to
the anode side of the LED from port H of IC207.

8. Display drive

The display is driven by 1C401. The display data is fed
to port A of 1IC401 from 1C206. This data is then pro-
cessed by an internal program, thus the filament display
is driven by ports E, F, G and 1.

6. AC detector

When a power faiture occurs, the timer CPU(MB8851AM-
143L) is backed up by the discharging of C266 in the
tuner/timer sub-board. However, since the operation of
this CPU is assured at more than 3.5 V, the CPU is reset
when the discharging voltage of C266 becomes 3.5 V. In
addition, the lines to all other elements are cut off to
extend the backup time as much as possible,

7. 1/16 count down

3.6.4

The count pulse {reel FG pulse} is supplied via connector
31 from the mechanism control board. This pulse is
waveform-shaped by 1C203 and entered to pin 51 of
IC211. in IC211, this waveform-shaped pulse is
subjected to 1/16 count down and supplied to the
CPU (MBB851AM-143L).

Input/output data to each CPU

The inputfoutput data to each CPU is tabulated for
reference.

HE'Y SCON
DATE DUT ‘l

KEY DATA IN =

] 10206 MEBGEMAM- 143,

Fig. 3-48 Key scan
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PIN

No. PORT LABEL CONTENTS
1 0OSC IN X'tal QSC IN 3.84 MHz approx. 8 Vp-p
2 0SC OUT Power source side of X'tal OSC
3 RESET RESET PULSE IN
4 -
5 _
6 _
7 COUNT RESET When the counter is reset, it emits a square-wave of 320 kHz,
Resets external frequency-division circuit 1C211,
8 -
9 0[SCAN 6
10 1 " 5
1 PORTP 2 . 4
12 33 " 3 Scan output for KEY SEARCH ,
13 0 " 2
14 1 " 1
16 2 ” 0
16 3| CH CAP. Connected PIN-40 : 12 CH
17 PORTO 4| DATA 0
13 : " ; Output of DISPLAY DATA and CHANNEL DATA
20 7 . 3
21 VSS GND
g; ? TUNER EONTRDL ? ENABLE signal output of CHANNEL DATA
24 2| POWER ON (PRE START} PRE START: High
25 3| REC START TIMER REC START: High
26 4 [COUNT ZERO Becomes HIGH only when the counter reads 0000,
27 5| NEAR ZERO 0000 £1004 10000 at counter search mode
28 6| DISPLAY DATA ENABLE ENABLE signal output of DISPLAY data
29 PORT R 7(swD 5V ON The electric current is shut off: High
30 8§ | COUNT PULSE The COUNT PULSE is entered from IC211,
31 9| REC MODE REC MODE: Low
32 10| COUNT DOWN DOWN: Low, UP: High
33 11| TUNER ON REC SELECT (TUNER): Low
34 12| TIMER ON Sub-power switch (TIMER): Low
36 13| POWER ON ’ {ON}: Low
36 14 | POWER OFF MAINS POWER SWITCH {OFF): Low
37 15| TEST NORMAL: High. For testing the timer connect this pin to GND,
and then the timer operates 10 times faster than normal speed.
38 0| KEY IN O
39 PORTK ! "o KEY SCAN INPUT
40 2 2
LA 3 T3
42 VCC 5V
Table 3-7 1C206 MB8851AM-143L INPUT/OUTPUT Data
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PIN

No. PORT LABEL CONTENTS
1 |CL1 OSC IN Attached to the outside of the LC resonance circuit for internal
clock pulse generation,
2 0! CHPRESET MODE CH PRESET MODE: Low
3 11 DAC BT DOWN In the Channel Preset mode, the comparator output is entered
PORT C from pin 7 of 1C204,
4 2| BAND DATA BV Band select switch (VHF): Low at CH preset mode
5 3| BAND DATA BU " {UHF}: Low ’
6 [INT DATA STORE PRESET input after tuning
7 | RST RESET IN
8 0| BT AND BAND DATA 3
13 PORT D ; :12 Read-out data input from 1C205
1 3 '’ 0
12 0| BT AND BAND DATA 3
:i PORTE ; " f Write-in data output to 1C202 and 1C205
15 3 " 0
16 0| DATA ENABLE Chip ENABLE output to 1C205
17 PORT F 1 " Chip ENABLE output to 1C202
18 2| CH PRESET INDICATOR ON | Output to preset indicator
19 3 —
20 | TST 10V
21 1 Vss 10V
22 0 CH INDICATOR LED KO
23 1 " K1
24 PCRT G 2 . K2
25 3 * K3
26 o CH INDICATOR LED AD CH INDICATQR LED CONTROL QUT
27 |, 1 ” Al
28 PORTH 9 ” A2
29 3 ' Al
30 0 - Sound mute output when changing channels or whenskipping
31 [PORT I 1|MUTE
" a channel
32 2
33 O|CTL DATA 3
34 PORT A ! ) 2 Data input from timer control
36 2 ” 1
36 3 " 0
37 O|CTLCODE 0
38 1 i 1
39 PORT B 2| CH DOWN
40 3|CH UP Sequential channel switching input
M VGG Vgg GND
42 |CLo 0sC ouUT Attached to the outside of the LC resonance circuit fyr internal
clock pulse generation,
Table 3-8 [C207 UPD552C-088 INPUT/QUTPUT Data
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PIN

No PORT LABEL CONTENTS
1 |CL1 OSC IN
2 O|TEST O
3 1 o
4 PORTC 2 v
5 3 Y3
6 | INT
7 | RST
8 0 -
9 1 -
10 PORTD 5 _
1 3 —
12 0|Dig9
13 1| 2nd
14 PORTE 2Dig8
15 3| st
PLAY DA
16 0]Dig 7 DISPLAY DATA QUT
17 1 | Day
18 PORT F 2|Digé
19 3|Digh
20 [ TST TEST
21 [Vss Vss 1oV
22 0| Dig1
23 1|Sega
24 PORTG 2] “ b
25 3|7 d
26 0|Dig2
27 1|Segc
28 PORTH 2| Dig 3 DISPLAY DATA OUT
29 3|Sege
30 0|Dig4
31 (PORT 1 1{Seggq
32 2]Seqgf
33 0 |DATA O
34 PORT A ! . DISPLAY DATAIN
35 2 " 2
36 3 "3
37 0 |DATA ENABLE DISPLAY DATA ENABLE
38 1 -
a9 [PORTE 5 pimmer DIMMER SWITCH ON: Low
40 3[12H/24H 24H: High, 12H: Low
41 |VGG Vag GND
42 |CLo OSC OUT
Table 3-9 1C407 UPD552C-079 INPUT/OUTPUT Data
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3.6.5 Overall operation check

Timer control section

Item check Procedure O peration check

{1y Power failure indi- Set MAINS POWER switch ON| ® (.5 sec. later, “SUN 0:00" blinks.

cation {after OFF for over 2 hours}. | ® CH No. indicator goes out.

{2) MAINS POWER Set sub-power switch ON. & Sub-power indicator lights.

switch ON CH No. indicator lights.
® “SUN 0:000000" blinks.

{3} Clock setting Press CLOCK SET button. ® “SUN 0:0000" appears. Second counting starts.
Second indicator blinks.

{4} Secondsetting Press SET button, ® Blinking stops. Second is reset {29 or less s
rounded to "0’ second and 30 or more i to
rounded to next minutes.

# While pressing button, time-keeping is not per-
formed.

{5} Minute setting Press SELECT button. ® Minute indicator blinks.

Press SET button. ® Blinking stops.
® Whenever button is pressed, minute advances.
When continue pressing for more than 1 second,
minute changing is speeded up at rate of 6 digits/
SeC.
® Minute is not carried over to hr. (00— 59 — 00)
{61 Hour setting Press SELECT button. ® Hour indicator blinks.
Press SET bution. ® Blinking stops.
® Whenever button is pressed, hour advances. When
continue pressing for more than 1 secend, hour
changing is speeded up at rate of 6 digits/sec.
® Hour is not carried over to day.
{7} Day setting Press SELECT button. ® Day indicator blinks.
Press SET button. ® Blinkingstops.
® Whenever button is pressed, day changes.
When continue pressing for more than 1 second,
day changingis speeded up. {SUN = SAT = SUN)
(8) Second setting Press SELECT button, ® Return to item (3).
{9) Automatic return to Leave timer alone with clock | ® 1 to 2 minutes later, display returns to Clock
clock setting having been set. mode.
® Display changes from seconds to time-keeping.
{10} Program setting Press PROGRAM SET button. | ® Display changes to program.
Program No. : 1 appears.
CH No. : ¥ {blinking)
Day T 1st SUN
Time : 0:00
Recording length: coo
{11} Channel setting for Press SET button. ® Blinking stops.
recording ® Whenever button is pressed, Channel Numbg
changes.
® When continue pressing for more than 1 second,
CH No. changing is speeded up at rate of about
4 digits/sec.
® Skippingis not possible. {1212 1]
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Item check Procedure Ooperation check
{12} Day setting for ® Press SELECT button. ® jst SUN blinks.
recording to start ® Prass SET button. ® Blinking stops.
® Whenever button is pressed, day changes.
® When continue pressing for mare than 1 second,
day changing is speeded up.
{1st SUN = 1st SAT — 2nd SUN — 2nd SAT -
15t SUN .. . 2nd SAT — 1st SUN)
{13} Record {switch on} ® Press SELECT burtton. ® Same as item {6}.
time {(hour digits) ® Press SET button. ® Same as item {G}.
{14) Record {switch on) ® Press SELECT button. ® Same as item {B).
time (minute digits) | ® Press SET button. & Same as item (B}
(15) Recording length & Press SELECT butten. ® 3 digits for recording length blink.
® Press SET button. ® Blinkingstops.
® Whenever button is pressed, length increases in
5-minute increments.
® When continue pressing for more than 1 second,
length indication changing is speeded up.
{000 - 395 — 000}
(18} Channel to be ® Press SELECT button. ® Set to channel to be recorded and return to (11).
recorded
{17) Repeat setting ® Press REPEAT button. ® Repeat indication appears.
® The corresponding program is repeated per
entered data.
{18) Program Number & Press PROGRAM No. button. | ® Whenever button is pressed, Program No. changes.
setting {(1-8—1}
{19) Cancellation of ® Press CANCEL button. ® Contents of displayed program is cancelled.
entered data Return to item (10). (However, Program No,
does not change.)
{20) Automatic cancel- ® Press PROGRAM No. button | @ Contents of programs 1-8 are all cancelled.
ling of entered data and CANCEL button is simul- Return to item {10},
taneously.
{21) Automatic return to | ® Leave timer alone with program| ® 1 to 2 minutes later, timer returns to Clock
clock setting having been set. mode.
{22) Program data be- ® When recording length is not set, the correspond-
comes void, ing prograrm setting becomes void.
{23) Program priority ® Among the programs preset for same time, the
one with smaller Program No, is givery priority,
® When preset program times overlap the earlier-
started program will be interrupted by the latter
_ one,
{24) Timer operation ® Set Sub-power switch to Timer indicator lights.
TIMER, Power ON indicator goes out.
CH No. indicator goes out,
Counter display disappears.
® 10 seconds before specified Power ON indicator lights.

time.

Counter display turns ON.

Specified CH No. indicator lights.

in recording mode, machine enters into loading
pause mode, {Pre-start output is emittec].}
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Item check

Procedure

Operation check

{24} Timer operation
{continuad)

Specified time is reached.

Pause is released. Recording starts. (Recording-
start cutput is emitted.)

{25} Program check
during recording

Press PROGRAM SET button.

In case of program being re-

corded (Prass SELECT button.}

In case of program other than
the one being recorded.

Clock changes to program display.

For a program being reccrded, only the length

can be corrected,

1. Recording length >> elapsed time — recording
is continued.

2. Recording length < elapsed time — recording
is cancelled within 2 minutes.

Same as in normal PROGRAM SET condition.

{26} Compietion of
recording

Recording-start time plus
recording length

Pre-start output and recording-start output turn
OFF simultaneously.

Wheri not in Repeat mode, program data are
cancelled within 1 minute.

{27} Continued program
recording

Program recording continues when preset times
overlap. Pre-start operation is not performed.

(28) Timersleep operation

Set Sub-power switch 10
TIMER during recording.
Press SELECT button.

“SLEEP"” lights an counter display.

Recording length indicator shows 60 minutes.
Only recording length can be changed.

60— 395—+0— 395

Same as in normal PROGRAM SET condition.

(29} Program setting with
Sub-power switch QFF

Press PROGRAM SET button.

Same as in normal PROGRAM SET condition.

(30} Channei selection
during recording

Channel is locked during recording.
Channe! selection can be made in Pause mode,

{31} Carry-over data

In the Clock mode, each digit should be carried
over to the next.
(Example)

SAT 23-hr 59-min = SUN 0-hr 00-min
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Tuner control section

1tem check

Procedure

Operation check

{1}

Channel setting

Set CH (PRESET) switch to
ON.
Set Band switch correctly.

Tum the tuning control knob.

* 0 9 0

About 1 second later, (CH SET) indicator lights.
AFC is defeated.

Band changes according to setting of band switch.
Tuning voltage (BT) changes according to the
turning of the tuning control knob.

{2} Store ¢ Push STORE knob. & After (CH SET} indicator hlinks for about 2
seconds, preset channel is stored in memory.
{3} Skipsetting ® Set the PRESET switch to
SKIP.
® Push STORE knob. ® Displayed channel will be skipped. However,
CH No. 1 cannot be skipped.
{4} Skip cancel ® Perform channel setting pro- & Skip is canceiled.
cedures again.
{5} Last channel memory| ® Select a channel. ® Selected channel Number indicator lights.
¢ Sub-power switch OFF — ON | ® After power ON, same channel Number indicator
lights.
{6) Sound mute ® Change channels. & Sound mute should function.
{7} AFC defeat ® Change channels, ® AFC turns OFF (defeated).
{8 AFCON/OFF ® Set AFC switch ON. & AFC turns ON.
® Set AFC switch OFF. ® AFC turns OFF {defeated).
{9} Channel memory & Turn MAINS POWER switch | ® Stored data should not change.

OFF and ON.

Tape counter section

Item check

Procedure

Operation check

(1}

Counting operation

Count the number of pulses
input,

Displayed figure is 1/16 of numbe of count
pulses.

{2} UP/DOWN counting | ® Run the tape in the forward ® Count-up is performec.
direction. ® Count-down is performed.
® Rewind the tape.
{3} Reset ® Press COUNTER RESET ® Counter is reset 10 zero.
button. * Valid only when counter is displayed.
(4)  Counter output & Set counter 10 zero. & Zero output is emitted. (0= L)
& 100 count ® Count output is emitted.
UP : 9900—94999 {0100 or less = L}
DOWN : 00990
{8} Counter accuracy ® [ncount UP/DOWN, input of | ® %1 count or less

same number of pulses
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Remote control operation

Check item

Procedure

Operation check

{1} Channel changing

® Press the TV PROG. button.

® Channels change upward.
® When continue pressing, channels change upward
at rate of about 0.5 Hz/sec.

Display section

Check item Procedure Operation check
(1) Dimmer operation ® Press DIMMER button. ® Brightness lowers.

{Make visual check.) ® Brightness should be consistant for all display

® Press DIMMER button again. information.
& Brightness becomes normal level as before.

{2} Irregular brightness ® Make a visual check. ® Brightness should he consistant for all display
information.

{3) Button operation ® Each button should function by applying moder-

ate pressure.

(4) Pressingvarious
buttons at the same
time

& Press combinations of buttons
not prescribed for simultaneous
operation.

¢ Abnormal operation should not occur.
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4.1 GENERAL

4.1.1 Precautions
IMPORTANT:

SECTION 4
MECHANICAL ADJUSTMENT

4.1.2

1. Disconnect from power before removing or soldering

components.

2. When removing a screw from the chassis, be careful

not to drop it into the mechanism. If a screw should
be dropped, be sure to retrieve it.

3. Be extremely careful not to damage either the upper

or lower head drum assemblies.

4, The tape transport mechanism has been precisely

adjusted at the factory and ordinarily does not
require readjustment.

5. When removing a part, be very careful not to damage

or displace other parts. {Be especially careful with the
guide poles and rotary video head drum.)

Required jigs and tools

For proper mechanical adjustment, the following jigs

6. The cassette switch is mounted to the cassette hous-

ing. Therefore, the set cannot be operated without
the cassette housing (i.e., while cap housing of the
cassette housing is disengaged}. Therefore, to operate
the set without the cassette housing, set the cassette
switch short jig {part no. PUJ43068) so as to press
the cap housing inward. Also disable the photo tran-
sistor sensors by applying opague covers, After com-
pleting checks and repairs, be sure to remove the
covers.

. When raising the set on its side, it is better for stabili-
ty not to remove the front panel.

. Tighten the screws carefully to avoid damage to the
cabinet.

In addition, general-purpose tools and a metric hex key

and tools are strongly recommended. Without them, a
tong trial-and error period would be necessary.

{not supplied by JVC) are required.
The hex key needed for this model is 1.5 mm size.

JVC Alignment tape
MH-2

Master plane jig Height gauge
PUJ42146 PUJ4A2147-2

JVC oil
21761

BEFELRe

Torque gauge ass'y
PUJ48075-2

("l’orque meter BOQATG
Torque gauge head
PLJ4B016-2

Back tension cassette
gauge PUMBOTE

Cassette switch shart jig
PLJ43068

Audio/Control hed position
tool PUJA47351-2

o—r

Table 4-1 Jigs and tools

NOTE: See section 5.1 required test equipment and jigs regarding electrical adjustment,
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4.1.3 Disassembly

A

4-2

External covers

Front Panel

Fig. 4-1{a)

Take out four screws@ and remove the top cover,
Take out five screws @ and remove the bottom plate.

To remove the front panel, take out one screw @ As
shown in Fig. 4-1 {a), the front panel is held by plastic
post structures at two points A and three points B,
Slightly raise the front panel to disengage points A, pull
the panel outward by a small amount, then apply down-
ward pressure to disengage points B. Afterwards, pull the
panel gently outwards to remove.

Bottom Plate

External covers

4, To reassemble, reverse the above steps. Observe that
points A and B are properly re-engaged.



B:

Circuit board assemblies

{Guide Stud}

1][8] ¥ & Pre/Rec
'_Q_]@ Color

{Heat Sink}

100 N

o

o e

E'_] Qperation

@ Display

E@Audio

L_IJEJ‘ Regulatar

(1)3] NTsc Color

[2](5]

P.B, Chroma Amp.

[2](4]

Video Control

{Tﬁ: TunerfIF

{ c
¢ B
Vides Sub
{Board Stay)
@@Tunerﬁ imer Sub

m@ Mechacon

Fig. 4-1{b) Circuit boards

O peration board assembly
T ake out four screws @) and remove the operation board
assembly.

Display board assembly
T ake out four screws
assemnbly.

and remove the display board

Servo and Mechacom board assemblies
T ake out five screws@ and remove the board stay from
the chassis assembly.

P_B. Chroma Amp. board assembly
Puil the P.B. chroma Amp board upward from the main
deck assembly board guide.

Other board assemblies

Remove the Clolr, Y & Pre/Rec, Reqlator, Audio,
Video Control, NTSC color, Tuner/IF, Tuner Timer
Control, Video Sub and Tuner/Timer sub b oard assem-
blies by pulling them upward from the assis assemnbly
board guides.

Heat sink

The heat sink, with power transistor and servo power
transistor boards, can be removed by pulin g it upward
from the guide stud of the chassis assembly,
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4.1.4 Layout of main mechamical parts
A: Top view and parts identification

4-4

26 6
3
7
22 27
18
4
10
16
9
25
29
14
15 13 28 1 5 8 12
Fig. 4-2{a) Top view
Catego- | Symbol Part Name Part No. |Catego-| Symbol Part Name Part No.
ry No. ry No.
1 Upper drum ass’y PU31332L 16  |[Supply pole base ass'y PU48740B
A 2 | Audio/Control head ass'y PU51903 17 Take-up pole base ass'y | PU48745B
3 | Full erase head PU51263-2 18  |Supply guide roller ass’y | PU48748B
4  |Cue head {Tension pole} | PU49654 £ 19  {Take-up guide roller ass'y | PU48748B
T 5 [Reeimotorassy | PUS35TIV | 20 |Supply guide pole PU53826
B 21 Take-up guide pole PUS3826
6 |Capstan motor ass'y See table 4-2 22 |Supply.guide pin included in
b} 51 sub deck assy
7 Pinch roller ass'y PUS1367A 23 Brush ass'y PU48B678A
c 8 Reel idler ass'y PLA48967B 24 Commutator PU49483
9 | Take-up idler ass’y PUS1402 25 |Tension arm PUS2267
10 | Take-up clutch ass’y PUB3462A F 26 |Impedance roller ass’y PUS1292ZA
11 |Supply main brake PUB0713 27 |Capstan flywheel ass’y | Des table 42
- in brak 1
o :§ Iak;nup man'.l brz ek :3:?2;4 28 |Supply reel disk ass’y PU48907D
oading tension 'ta € 29 |Take-up reel disk ass'y PL48907E
14 Take-up back tension PU51624
brake
156  |Tension band ass’y PUS1390A
A; Heads B: Motors C: Rubber parts D: Brakes and band
E: Poles, rollers and pin F: Others _
Main brakes............ Not incl. brake shoes {PU5062) .
Tension brakes........ Not incl. Pads {PUM30019-2).
Table 4-2{a)  Top view main part list




B: Bottom view and parts identification

51

66 53

Fig. 4-2{b) Bottom view

Ca:sgcv SYEE_DI Part Name Part No.
51 |Capstan motor ass'y PUS3994P
G 52 |Loading motor ass’y PUS2503A
53 |Lower drum ass’y PUS36293F
54 | Reel motor ass'y See table 4-2{a)
55 |Capstan belt PU49164
H 66 |Take-up clutch belt PFUM30003-1
67 |Loading belt PLS0350
| 58 iPinch roller solenoid PUB1900-1-2
59 |Brake solenoid PU51873-1-2
60 |Capstan flywheel ass'y PU33265D
J 61 |Take-up clutc_h ass'y See table 4-2(a) 10
62 |Loading gear ass’y PUS1859A-2
{Incl, motor, belt, capacitor and screw
for motor}
G: Motors  H: Rubber parts I: Solencid J: Others
Table 4-2(b)  Bottom view main parts list

62

57

52
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4.2

4.2.1

4-6

PERIODIC MAINTENANCE

The following procedures are recommended for main-
taining optimum performance and reliability of this
video cassette recorder.

Cleaning

For cleaning, use a lint-free cloth or gauze dampened
with alcohol.

Tape transport system

The following components should be cleaned after
every 500 hours of use,
1) Supply guide pin
2} Cue head {Tension pole)
3} Supply guide pole
4} Full erase head
5} Impedance roller
6) Supply guide roller
71 Supply slant pole {Supply pole base assembly)
8) Video head and Drum system
9} Commutator
10} Brush
11} Take-up slant pole (Take-up pole base assembly)
12} Take-up guide roller
13} Audio/Controf head and Audio erase head
14) Take-up guide pole
15} Pinch roller
16) Capstan

Since above parts come in direct contact with video
tape, they tend to collect dust particles. If allowed to
accumulate, dust may lead to damage to the video tape
and above parts.

After cleaning with alcohol, allow the parts to dry
thoroughly before using a cassette tape.

NOTE:

When cleaning the two video heads on the upper drum,
do not clean them with a vertical stroke.

Use only a gentle back and forth motion in the direction
of the tape path.

Use care since they are easily damaged.

When cleaning video heads, A/C head and erase heads,
use a lint-free cloth dampened with alcohol.

4.2.2

Reel drive system

The following components should be cleaned after every
1,000 hours of use.

— Upper section —

17} Reel motor

18} Reel idler

19} Supply reel disk
20} Supply main brake
21} Take-up reel disk
22} Take-up main brake
23) Take-up clutch

24} Take-up idler

— Bottom section —
26} Capstan motor

26} Capstan belt

27) Capstan flwheel
28) Take-up clutch belt
29} Take-up clutch

30} Loading gear

31} Loading belt

32} Loading motor

~— Cassette housing section —
33) Rollers of roller assembly
34) Cassette belt

36) Cassette motor

The above revolving parts are of rubber or come in direct
contact with rubber parts.

Rubber dust can accumulate and interfere with proper
operation.

Avoid using excessive alcohol when cleaning rubber
parts.

Lubrication

The following components should be lubricated with
JVC oil after every 2,000 hours of use.

1) Shaft of the supply reel disk
2} Shaft of the take-up reel disk

After cleaning above shafts with alcohol, lubriccate these
shafts with one or two drops of JVC oil.
Do not over lubricate.



4.2.3 Service schedule for main components

The following chart lists the parts of the units which should receive periodic servicing at the recommended intervals.

Periodic Service Schedule {operating hours)

Name
1 000 2000 3 000 4 000 5000

Upper drum assembly O

O O

Brush assembly and commutator

Cassette motor assembly

Cassette belt

Roller assembly (for cassette housing}

Take-up clutch assembly

Take-up clutch belt

Take-up idler assembly

Reel motor assembly

Reel idler assembly

Capstan motor assembly

Capstan belt

Loading motor

Loading belt

Audio/Control head assembly

Tension band assembly

Supply reel disk assembly

Take-up reel disk assembly

Loading tension brake pad

Take-up back tension brake pad

Pinch roller assembly

Cue head

®
Full erase head .

O Check and replace if necessary.

. Replace.

Table 43  Standard service periods

NOTE:

Even if the unit is not used frequently, cleaning, lubri-
cation and replacement of the belts should be under-
taken every 2 years.
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4.3 MAIN ASSEMBLY REPLACEMENTS

4.3.1 Cassette housing assembly, cassette motor assembly and
cassette switch

A:  Cassette housing assembly
Remove the top cover and front panel.

2. Take out four screws @ and disconnect the cap housing
(see Fig. 4-3). Carefully lift the cassette housing upward
to remove it. During reaasembly, use care that the record
safety arm does not damage the leaf switch.

/é{ Wire assembly
5 Cassette housing
assembily

Wire
- assembly

Record safety arm—""_

Leaf switch

Cap housing

Fig. 4-3 Cassette housing removal

3. To reinstall the cassette housing, first connect the cap
housing. Gently set the cassette housing into the main
deck while using care that the record safety arm does
not damage the leaf switch. Check that the housing is
properly engaged at points A, B, C and D as indicated in
Fig. 4-4.

Cassette housing assembly

Mai n deck

Fig. 4-4 Cassette housing setting

48

Insert the four screws @ . shown in Fig. 4-3 (also
reattach the two wire assemblies), but do not tighten the
screws,

Shift the cassette housing so that points C and D (Fig. 4-

4} are at their most rearward (toward the drum as-
sembly) positions, then tighten the four screws @

Use a cassette tape and check for smooth operation of
the cassette housing assembly. Also confirm operation
of the record safety arm.

NOTE: The cassette switch is mounted on the cassette
housing. For this reason, the set becaomes inop-
erative when the cassette housing is removed {cap
housing disconnected}.

Cassette motor assernbly

Unsolder the cassette motor wires,

Cassette motor

Stud {thin)

Brown wire

Red wire

Cassette motor

Fig. 4-5 Cassette motor replacement

Disengage the belt from the motor pulley, take out two
serews (B) and remove the cassette motor. See Fig. 4-5.

Reinstall the cassette motor with the two screws (B), to-
gether with the wire clamp, then reengage the belt.

Solder the wire coming from connector 1 of the cap
housing to the cassette motor terminal adjacent to the
thicker diameter stud. This is the minus {—} terminal.
Observe that wires do not contact rotating parts.

Use a cassette tape and check for smooth operation of
the cassette housing assembly. Confirm operation of
the record safety arm.



C:

Mold bracket

i.

Cassette housing assembiy

—]

Cassette switch
Unsolder the cassette switch wires.

Cassette housing

assembly Biue wire

MNearly paraliel

Guide stay

Oblong hole ¢

Violet wire

Mold bracket Cassette switch

Fig. 4-6 Cassette switch replacement

Take out one screw © and remove the cassette switch
toward the right. See Fig. 4-6.

When reinstalling the cassette switch, use care not 1o
damage the contacts. Insert the cassette switch toward
the eft and engage the stud at the rear of the switch
with the oblong hole of the guide stay. Position the
switch so that is nearly parallel with the mold bracket,
as shown in Fig. 4-6, then secure with screw ©

Resolder the cassette switch wires.

NOTE:
When the cassette switch closes, short brake is applied to

the cassette motor, stopping rotation. Consequently,
the mounting position of the switch determines the
cassette setting position. After the cassette housing has
been installed at the correct position, perform the
following checks and readjust the cassette switch
position as required.

1) Supply power and insert a cassette. Observe the
cassette lowering and setting operation. Check for the
following symptoms.

2} Cassette position too high
In this case, the switch contacts are too high, as
indicated in Fig. 4-7 {a). The switch closes {on state)
before the cassette has been fully lowered. Test by
gently pressing the cassette by hand to determine
whether it can be lowered further,

Cassette housing assembly Cassette housing assembty

Cassette switch Cassette switch

(al Too high (b} Too low

Fig. 4-7 Cassette switch adjustment

3} Eject mode entered

After the cassette motor rotates, if the cassette switch

does not close within about 7 seconds, the eject mode

is autormnatically entered. This effect can be caused if

the switch contacts are positioned too low, as shown

in Fig. 4-7 (b). At this time, even though the cassette

is fully lowered, the cassette switch contacts do not

close.

Rebound effect

After reaching the bottom of travel, the cassette

rebounds slightly upward. In this case, there is a

slight delay between maximum lowering and cassette

switch closing. Residual tension of the cassette belt

then pulls the cassette slightly upward.

If any of the above effects is observed, adjust the

cassette switch position 10 obtain precise timing

between the end of cassette travel and cassette switch

closing.

6) Use a cassette tape and check for smooth opera-
tion of the cassette housing assembly. Confirm func-
tioning of the record safety arm.

4

—

5

—

4.3.2 Upper drum, brush assembly and commutator

Upper drum assembly

1.

2.

Relay pin {brown}

Brush assembly

Earth wire

Commutatyr

Lower drum assembly

Fig. 4-8 Upper drum replacement

Take out screw @ , disconnect the ewrth wire and
remove the brush assembly. See Fig. 4-8.

Remove the commutator from the drum rmotor shaft.

White or Yellow wire

Relaypin {red}
White or Yellow wire

Fig. 49 Upper drum wiring
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Unsolder the four wires connecting the lower drum
assembly from the relay pins of upper drum assembly
{perform quickly to avoid damaging the wires} as shown
in Fig. 4-9.

Take out two screws ® and remove the upper drum
assembly in the upward direction.

Use alcohol 1o clean the lower face of the new upper
drum assembly and the upper face of the lower drum
assembly. When handling and installing the new upper
drum, avoid directly touching the video heads and use
care not to scratch the drum.

Reassemble by reversing the above steps. When resolder-
ing, observe the correct channels {(brown: CH-1, red:
CH-2) and avoid overheating the wires. Use screw (&)
to secure the brush assembly together with the earth
wire to the video head board. Check that the brush
assembly is positioned at the center of the commutator.

Perform the following checks and adjustments

1) Video head switching position (see section 5.4.7).

2} Tracking preset (see section 5.4.8).

3} Qverall checks and adjustment of the signal systems
(see section 5.5).

4) FM noise pulse width {see section 6.4.13).

5} Control head phase (see section 4.5.8).

4.3.3 Take-up clutch and take-up idler assemblies

(B)
Take-up clutch assembly UL tube
&

Take-up idler

_/"’/"'_"“'_"\ assembly

N

-
-
~
A
]

"
b

Ak

After unhooking the spring @ of the take-up idler from
the deck, take off the slit washer to remove the take-
up idler assembly in the upward direction and replace
the take-up idler assembly.

From the bottorn side, disengage the take-up clutch belt
from the pulley of the take-up clutch assembly.

Take out two screws © and replace the take-up clutch
assembly.

Reassemble by reversing the above steps. At this time,
clean the take-up clutch belt, take-up clutch and take-
up idler.

Perform take-up torque check as follows.

Set for the Play mode without tape (refer to section
4.1.1-6).

Set the torque gauge on the take-up reel disk.

Targue gauge

Torque gauge head

Take-up reet disk assembly

Fig. 4-11 Take up torque check

Relax the grip on the torgue gauge so that the indicator
needle and scale rotate at equal speeds, thery read the
indication. The correct value is between 60 and 100
gem,

If not the correct value, confirm the condttions of the
take-up idler spring and take-up clutch belt.

Pinch rolier
connect plate

Fig. 4-10 Take-up clutch and take-up idler replacement

Take-up clutch belt
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4.3.4 Reel motor and reel idler assemblies 4,3.5 Capstan motor assembly

Reé¢l motor Red wire Orange wire

Capstan motor Violet wire

Feed through capacitor

Back tension Q
cancel palte

Capstan beit

Fig. 4-13 Capstan motor replacement

1. Unsolder the wires from the feed through capacitor as
Reel rmator shown in Fig. 4-13.

2. From the bottom side, disengage the capstan belt from
Fig. 4-12 Reel motor and reel idler replacement the capstan motor pulley.

3. Take out two screws @ and replace thecapstan motor

1. Unsolder the wires from the feed through capacitor of assembly.
the reel motor assembly from the bottom side as shown 4. Reassemnbly by reversing the above steps.
in Fig. 4-12,

. Perform the capstan discri. center check and adjustment
2. Take out two screws @ from the top side and replace {see section 5.4.5),
the reel motor assembly from the bottom side.

3. Afer removing the reel motor assembly, take out the
plastic rivet and remove the plate spring.

4.  After unhooking the spring © of the reel idler assembly,
take off the slit washer @ and replace the reel idler
assembly.

Use care regarding the washer and torsion spring when
rernoving the reel idler assembly in the upward direction.

5. Reassemble by reversing the above steps,

411



4.3.6 Loading motor assembly

Blue wire

412

Red wire

ni
Stud (thin) Loading gear assembly

Loading motor

Stud (thick!}

Fig. 414 Loading motor replacement

Take out two screws (R) and remove the loading gear
assembly.

Unsolder the motor wires as shown in Fig. 4-14.

Disengage the loading belt from the motor pulley; take
out two screws and replace the loading motor.

Reassembly by reversing the above steps. Turn the load-
ing rings by hand to end of travel {loading end position)
and install the loading gear assembly.

Turn the loading motor pulley by hand to move the
loading ring slightly in the unloading direction. Check
for equal spacing betwesn the supply pole guide and
supply pole base, and between the take-up pole guide
and take-up pole base. If not equal, the loading gear
ass’y mounting position is incorrect. Repeat the above
step 4.

The minus {—) terminal of the loading motor is adjacent
to the thicker diameter stud. Solder the wire coming
from connector 92 of the junction board to this termi-
nal. Observe that wires do not contact rotating parts.

4.3.7 Audio/Control head assembly

AudiofControl
head assembly

Audiof/Control head
circuit board

Fig. 4-15  A/C head replacement

Take out three screws @ . and © to remove the
A/C head assembly. Use care regarding the coil springs

(D) as shown in Fig. 4-16.

Unsoider the ten terminals coming from A/C head as-
sembly and remove the A/C head circuit board as shown
in Fig. 4-15.

Replace the A/C head assembly and reassemble by re-
versing the above steps.

Perform the following checks and adjustments.

Tape transport adjustment

Tak €-up
nicle pole

AudiofContrel head assembly

Tape

Fig. 4-16 A/C head adjustment

Employ a cassette tape and set for Play mode,

Tumn screw © {Fig. 4-16) and adjust for smocooth trans-
port at the take-up guide pole. Do not adjust the height
of the take-up guide pole itsel.



Audio/Control head height and azimuth

Incarrect audio/control head height can impair audio
signal-to-noise ratio when playing back a pre-recorded
tape.

Play alignment tape (6 kHz and stairstep signals) and
measure the audio output level.

Turn screws @, and © in succession by small and
equal increments at a time and adjust for amximum
audio output level. With reference to screw @ . adjust
azimuth with screw and screw ©so that small tape
wrinkles are not produced at the guide pote, but at the
same time, audio output becomes maximum and level
fluctuations minimum.

It is suggested to first turn screw @ by a small amount,
then turn screws (B) and ©by an equal amount and set
for maximum output.

Final checks and adjustments

Perform the interchangeability adjustment (see section
4.5).

Perform the audio system adjustment (see section 5.6}.

4.3.8 Reel disk, tension band and cue head

Cue head [Tension pole)

Supply reel disk
assemnlby

Tension band
assembly

Loading tension brake

Fig. 417 Reel disk and tension band replacement

Slide stopper (A) toward the left, then take out screw(B)
and remove the tension band assembly.

Unhook the spring © , bend the stopper@ and remove
the loading tension brake in the upward direction.

Take off the slit washer ® to replace the reel disk
assembly. Use care regarding the washers when removing
the reel disk assembly in the upward direction.

Reassemble by reversing the above steps. Apply a small
amount of oil 10 the reel shaft.

To remove the cue head, unsolder the lead wires and
take out screw ® When replacing, use care regarding
the mounting angle.

Perform the following checks and adjustments.
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A: Reel disk height

Pinch raller shaft

Master plane jig

Supply reel disk assembly

Height adjustment washers

Qo3093-827 : 0.25mm
828 : 0.5 mm

-834 : 0.13 mm

Reference stud
Fig. 4-20 Washers for height adjustment
Fig. 4-18  Master plane jig settin
9 P " 9 4. If it is necessary to adjust the height, add or subtract the
1. Set the master plane jig as shown in Fig. 4-18, required number of height adjustment washers as shown
in Fig. 4-20,
5, After reassembling, confirm a small amount of mechani-

Height gauge
cal play between reel disk and slit washer.

6. Height adjustment is not required for the take-up reel

Supply reel disk disk.

assembly

B:  Cue head mounting angle

Cue head {Tension pole)

Flat segments .

Reel disk
assembly

Master plane jig

Fig. 4-21 Cue head mounting angle

1. Mount the cue head using screw (F), but donort tighten
fully.
Fig. 4-19  Reel disk height adjustment 2. As shown in Fig. 4-21, align the flat segmens o f the cue
head and tension arm, then tighten screw @
2. Use the height gauge to check the reel disk assembly
height. Measure at two places 90° apart.
3. The correct height is between planes A and 8 as shown
in Fig. 419,

4-14



C:  Tension pole {cue head) position

Tension pole

{Cue head} Tension band

Tension band
- holder

Fig.4-22 Tension pole {cue head) position adjustment

1.  While the tape is running, check that point G of the cue
head ({tension pole) is positioned within the 0.5 mm
range shown in Fig. 4-22.

2. If necessary, loosen screw (B} and adjust the tension
band holder to ubtain the correct tension pole position.

Note: If back tension is incorrect, check the tension pole
position. Use the back tension cassette gauge and
confirm a value of between 30 g to 40 g. If neces-
sary, replace the back tension arm spring and re-
adjust the tension pole position.

4.3.9 Pinch roller solenoid

Fig. 423 Pinch roller solenoid replacement

1. Take out two screws (A) and remove the pinch roller
solenoid.

2. Take out two screws , remove the solenoid bracket
and replace the pinch rolter sclenoid (ordinarily, it is
not necessaty to replace the plunger).

3. Reassemble by reversing the above steps, but do not
tighten screws (A) firmly at this time.

4. Without tape, supply power and set for the Play mode.

/ Spring

3pring holder assembly l

Spring halder @

Fig. 4-24  Pinch roller solenoid adjustment

5. Adjust the solenoid mounting position for 0.5 mm space
between the spring holder and spring as shown in Fig.
4-24. Then tighten the screws @firmly. This step adjusts
pinch roller pressure.

4,3.10 Capstan flywheel and capstan FG board

Take-up
clutch belt ‘

Bracket

Capstan flywheel

Fig. 4-26 Capstan flywheel replacenent

1. Take out two screws (A) and remove thebracket. See
Fig. 4-26.

2. Disengage the take-up clutch and capstan belts, then
gently remove the capstan flywheel in the yoward direc-

tion. At this time, use care not to misplace the capstan
oil seal and spacer attached to the capstan.



Wires

J Capstan F. G board

Capstan housing
sub assemnbly

Fig.4-26 Capstan F.G. board replacement

Take out three screws , indicated in Fig, 4-26, and
remove the capstan FG board. Unsolder the lead wires.

Reassemble by reversing the above steps. After mounting
the capstan flywheel, spacer and capstan oil seal, use
alcohol to thoroughly clean the capstan.

4.4

4.4.1

TAPE TRANSPORT SYSTEM CHECKS AND ADJUST-
MENT

The tape transport system has been precisely aligned at
the factory and normally does not require readjustment.
The following steps are therefore necessary only in cases
of severe usage or when replacing parts affecting the tape
transport system,

Tape transport check

Employ a 120-minute tape and check at tape beginning
and ending portion according to the following steps.

Operate the machine between Play and Stop modes
several times.

During Loading and Unloading, observe the tape at the
supply and take-up guide rollers and guide poles.
Confirm absence of curling, wrinkling, etc. as shown in
Fig. 4-27.

Incorrect Correct

{a) Guide roller

=

ib} Guide pole

Fig. 4-27 Guide roller and guide pole

Observe the tape as it becomes wrapped around drum
during loading and as it separates from the druam during
unloading.

Confirm absence of damage to the tape at points @
and as shown in Fig, 4-28 and absence of contact
noise between head tips and tape edge.

Upper drum

Drum lead

Fig. 4-28 Drum lead check-1



4.4.2

NOTES:

1. Slips upward :sound becomes produced by con-
tact between tips of rotating heads
and edge of tape.

2. Slips downward : tape curls or wrinkles from contact-

ing lead face (sound may also be

produced).

During Play mode, observe tape at the input and output
portions ( © and @ in Fig. 4-29) of the head drum
lead.

Confirm that the tape slips neither upward nor down-
ward with respect to the lead as shown in Fig. 4-30.

(©) : Drum input @ : Drum output

Fig. 4-29 Tape transport check

Upper drum

Drum lead

Fig. 4-30 Drum lead chack - 2

During Play mode, observe the tape at the take-up and
supply guide poles and guide rollers.

Confirm absence of curling, wrinkling, etc. as shown in
Fig. 4-27.

{f defects are noted the above checks, perform the
following adjustments,

Tope transport adjustients

Perform only if defects are noted during tape transport
check (4.4.1).

Guide roller height adjustment

Slightly loosen setscrews of the supply and take-up guide
rollers as shown in Fig. 4-31.

Use a cassette tape and set for Play mode,

3. With a slotted screwdriver, slightly turn the supply guide
rolfer {do not turn more than 180° at a time) and adjust
so that at the drum input, the tape travels smoothly in
the drum lead without slipping upwards or downwards.

4, Similarly, adjust the take-up guide roller for the drum

output,
Turn with slotted screwdriver
—_ Guide roller
Setscrew
Fig. 4-31 Guide roller height adjustment
NOTES:

1. Loosen the setscrews only enough to allow the guide
rollers to be turned.
If excessively loose, tape motion msay turn the rollers
inadvertently,

2. Turn the rollers carefully to avoid damage to the
tape.

B: Guide pole height adjustment
{a) Guide pole height check

Height gauge

{Flanges)

Subdeck

Fig. 4-32 Guide pole height adjustment

1. Set the height gauge on the subdeck as shown in Fig.
4-32,

2. For each guide pole, check the height of the lower face

of the upper flange. If necessary, caefully adjust by
turning the nut.
After adjusting the height using the heright gauge, turn
the supply side nut 50° counter-clockw ise and the take-
up side nut 90° clockwise. This will prawide the required
slight difference in height between thesupply and take-
up guide poles.

3. I guide pole height has been adjusted, following checks
and adjustments are required.
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{b}

418

Supply guide pole height adjustment

Use a cassette tape and set for Play mode.

Use a metric nutdriver to turn the supply guide pole to
align the upper flange of the guide pole with the upper
edge of the tape as shown by (b) of Fig. 4-27. However,
this adjustment must be performed so that at the same
time, the upper flange remains within £0.5 mm of the
height adjusting jig portion shown in Fig. 4-32,

% Turn with putdriver

Supply guide pole

=z

Fig. 4-33 Supply guide pole height adjustment

If there is a large discrepancy, check the height of the
supply reel disk, tension pole and other mechanical
components.

Audio/Control head adjustment
Employ a cassette tape and set for Play mode.

Turn audio/control head screw ©as shown in Fig. 4-34
and adjust for smooth transport at the take-up guide
pole as shown by (b) of Fig. 4-27.

NOTE: Do not adjust the height of the take-up guide pole
itself.

Tape

Take-up guide pole

Fig. 4-34 Take-up guide pole

4.5

4.5.1

INTERCHANGEABILITY ADJUSTMENT

Before using alignment tape, employ a tape and confirm
correct tape transport.

Preliminary checks

Check sequence 1

Connect oscilloscope to TP-106 of the ¥ & PRE/REC
board, At this time, trigger the oscilloscope externally
with the signal from TP-111 {DRUM F.F in} of the ¥ &
PRE/REC board.

Play Stairstep portion of the alignment tape MH-2,

Turn the Tracking contro! and adjust for maximum FM
output at TP-106.

Set the Tracking control to AUTO (center click position)
and confirm that nearly maximum output is obtained.

ideal FM envetope
Fig. 4-35 FM waveform {max. ocutput)

Refer to Fig. 4-35. Read the level of portion (a) of the
waveform. f the waveform is serrated at point (a}, read
the value at the most uniform serrations as shown at
left in Fig. 4-35.

Read the maximum FM leve! {a)-and minimum FM level
b}, and confirm that:

LY 0.7or20|og-t12 ~3dB
a a

Read the values at points (¢} and {d) [drum input and
output] and confirm that:

Lf>zo0s ancl-:l? 0.5( 2 —6dB)
a

NOTES:

1. Read minimum levels for {b), {c} and (d}.

2. If above checks yield normal results, proceed to sec-
tion4.5.1 - B.

3. If defects are noted, perform adjustments of section
4.5.2,




2,

Check sequence 2

Observe the FM waveform as in the previous section
{4.5.1 - A) and turn the Tracking control.

The waveform wvariation should be nearly parallel as
shown in Fig. 4-36.

Maximum jevel Minimum level

:‘7

Fig. 4-36 Normal waveform examples

If the waveform varies as shown in Fig. 4-37, adjustment
becomes required.

C—— <>
" ==

Fig. 4-37 Incorrect waveform examples

4.5.2 Preliminary adjustments

1.

Loosen the setscrews of the supply guide roller and take-

up guide roller.

If the guide rollers turn freely, slightly tighten the set-

SCrews.

Connect oscilloscope to TP-106 of the Y & PRE/REC
board. Trigger the oscilloscope externally with the signal
from TP-111 {(DRUM F.F in} of the Y & PRE/REC
board.

Play the alignment tape (stairstep signal}) MH-2,

Drum input

Observe oscilloscope display and adjust the Tracking
control for maximum FM output.

Refer to Fie. 4-38. Examples of incorrect waveforms are
shown by A

Use a slotted screwdriver to adjust the supply guide
roller so that the rising portion (drum input portion) of
the waveform becomes flat as shown by B.

NOTES: .

1. If the guide rolter turns freely, tighten the setscrew
slightly.

2. Be sure to adjust the guide roller only by small
amounts at a time in order to avoid damaging the
alignment tape.

TFake-up guide

=
o

]
f

Y
/

T

-

>

Supply guide rolter

S48

Set scraw Supply guide pole

Fig. 4-38 Drum input adjustment

In addition to observing the waveform, confirr
absence of tape slippage or curling at the drum lea
and guide poles.

3. At the supply guide pole, if the tspe separates fror
the guide or wrinkling occurs, adjust the guide pol
height.

Drum output

In the same manner as for the drum input, turn the take
up guide roller to adjust the falling portion {drum ou
put portion) of the FM waveform.

Incorrect examples are shown by © in Fig. 4-39, whil
@ indicates the correct adjustment,

If the tape separates from the guide or wrinkling occur
at the take-up guide pole, adjust by turning screw@o
the audio/control head as shown in Fig. 4-39.

C

D

roller

Set screw

Fig. 4-39 Drum output adjuzment
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45.3

4-20

Audio erase head Audio head Take-up guide pole

L\E ' /)
B

Control head

Fig.4-40 Audio/Control head height

Carefully and evenly adjust screws @ . and ©to

align the audio/control head height with the tape as
shown in Fig. 4-40.

NOTES:

1. Fine adjustment is not required at this time.
It is sufficient that the tape is engaged with the guide
pole and servo operates stably {control signal picked
up).

2. If the tape separates from the take-up guide pole or
wrinkling occurs, screw (C) (Fig. 4-39) has been
turned excessively- with respect to screws (A) and ,
causing the audio/control head to incline forward or
rearward. Use care to adjust screws ® . and ©
evenly and observe that small wrinkles are not pro-
duced at the tdke-up guide pole.

3. Do notdisturb the take-up guide pole.

Interchangeability fine adjustment

Connect oscilloscope to TP-106 of the Y & PRE/REC
board. Play stairstep segment of the alignment tape
MH-2. Observe the FM waveform and adjust the Track-
ing control for minimum FM output level,

Maximum

B o

Fig. 4-41  Minimum FM output {incorrect examples)

If the waveform becornes as shown by A or B of Fig.
4-41, carefully adjust the supply guide roller height so
that the waveform becomes as shown by E, F or G of
Fig. 4-42.

At this time, if the waveform fluctuates, adjust to the
point of minimum fluctuation.

3.

4.5.4

4.5.5

4.5.6

4.5.7

4.5.8

e [ o

F 1

Parallel

G Q Taper

Fig. 4-42 Minimum FM output {correct examples}

If the FM waveform appears as shown by C or D in
Fig. 4-41. carefully adjust the take-up guide roller height
to obtain a waveform such as shown by E, F or G of
Fig. 4-42,

At this time, if the waveform fluctuates, adjust to
the point minimum fluctuation.

Vary the Tracking control from maximum to minimum
FM output.

Perform fine adjustment of supply and take-up guide
rollers so that waveform variation becomes as shown
by E, F or G of Fig. 4-42.

Audio/Control head height, azimuth and inclination

See section 4.3.7-B Audio/Control head height and
azimuth.

Setscrew tightening

Check for maximum FM output waveform, maximum
audio out and absence of tape wrinkling or other trans-
port irregularities, then secure the guide rollers.

Perform in Stop mode.

Since the guide rollers are easily moved, use care when
securing.

After tightening the setscrews, again perform inter-
changeability final check,

Interchangeability final check

Confirm section 4.5.1 Preliminary checks.

Servo circuit adjustment
Video head switching position (see section 5.4.7).
Tracking preset {see section 5.4.8).

Control head phase adjustment

Connect oscilloscope to TP-106 of the Y & PRE/REC
board. Trigger the oscilloscope externally with the signal
from TP-111 (DRUM F.F in} of the ¥ & PRE/REC
board.

Play stairstep portion of the alignment tape MH-2 and
observe the oscilloscope display.

Set the Tracking control to AUTO {center click posi-
tion},




10.

1,

a0 Maximum {Manualty)

NI
b.. . Auto

t

Fig. 4-43 FM output level

Confirm that the level difference between this setting
and the maximum level obtained manually is:

b b
—20log— < 1dB or:Z 0.9
a

If necessary, adjust as follows.
Set the Tracking control to AUTO and play stairstep
segment of the alignment tape MH-2.

Locsen two screws @ and ® and slide the A/C head
assernbly fully in the direction to the take-up guide pole.

{Drum)

[Capstan}

FM tevel

Control head setting position

4.5.9 Final checks {recording and playback}

1.

{Capstan}+=—Control head phase-——(Drum]

Fig. 4-44 Control head phase adjustment

Slightly tighten the two screws and play stairstep seg-
ment of the alignment tape MH-2.

Set the audio/control head position tool (PUJ47351-2)

over the screw and insert the pin of the tool into
the hole at the side of the screw.

Slowly turn the tool and slide the A/C head assembly in
the direction of the arrow as shown in Fig. 4-44,

Set the A/C head assembly to the position where first
maximum FM level is obtained. Tighten two screws
and ®

Use a blank tape and perfomm recording and playback.
Confirm FM waveform and spacifications equivalent to
those during playback of alignment tape (stairstep
signal). See section 4.5.1.

Perform checks and adjustments of the audio recording
and playback levels, See section 5.6 Audio circuit.

Check other signal systems by referring to section 5
electronic adjustment.
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5.1

5.2

5.2.1

SECTION 5
ELECTRICAL ADJUSTMENTS

PREPARATION

Electrical adjustments are required after replacing cir-
cuit components and certain mechanical parts. 1t is
important to perform these adjustments only after all
repairs and replacements have been completed. Also, do
not attempt these adjustments unless the proper equip-
ment is available.

Required test equipment and jigs

® Digital voltmeter : High sensitivity

® QOscilloscope : Wide-band, Dual-trace

® Signal generator : PAL-color bar and stairstep,
SECAM-color bar
NTSC-color bar

Frequency counter : High sensitivity, High impedance

Regulated DC power supply : 0 — 30V

Audio generator

TV signbl generator : With color bar and stairstep
signal outputs

& JVC Alignment Tape & Servo TP jig
MH-2 {PAL)} and MH-5 INTSC

/SECAM)

PUJ43067

* Adjustment Template

* Long shafted driver

PUJ3B331G PUJ43620

NOTES: Be sure to check for smooth and proper tape transport before using the alignment tape.

IMPORTANT:

Even with the Sub-power switch off, DC voltage is supplied to the circuits. Therefore, set the rea
panel MAINS POWER switch to off before performing service or replacing parts.

REGULATOR CIRCUIT

Unless otherwise indicated, all test points and adjust-
ments are located on the REGULATOR board.

Regulated all 12V DC

Connect a digital voltmeter to TP2 {ALL 12V QUT) and
set for the STOP {E-E) mode.

Adjust R15 {12V ADJ) for 12.0+£ 0.1 V DC,

Regulated 12V DC for CAMERA connector
Set the REC SELECT switch to CAMERA mode.

Connect a digital voltmeter to CONN. 32 {12V OUT)
and set for the STOP (E-E) mode.

Confirm that the DC voltage is 13.0+ 1.0 V.

5.2.3 Drum 12V DC

Connect a digital voltmeter to CONN 84 (DRUM 12\
QUT} and set for the STOP {E-E) mode.

Confirm that the DC voltage is 13.0 £ 1.0V,

5.2.4 Unregulated 22V DC

Connect a digital voltmeter to TP3 {(UNREG 22V QUT
and set for the STOP {E-E) mode.

Confirm that the DC voltage is 23.0 £ 3. 0V.

6.2.5 Switched 12V DC

Connect a digital voltmeter to CONIN. 83 (SW 12V
OUT) and set for the STOP {E-E) mods,

Confirm that the DC voltage is 12.0+ § .2 V.

5



5.3 TUNER/TIMER SUB CIRCUIT
Linless otherwise indicated, all test points and adjust-
ments are Jocated on the T/T (Tuner/Timer} SUB board.
Set for the STOP {E-E) mode.
5.3.1 3V AC
1. Connect a digital voltmeter between CONN, 122 and
123.
2. Confirm that the AC voltage is 3.0 £ 0.3 V.
5.3.2 -24v DC
1. Connect a digital voltmeter to CONN. 124.
2. Confirm that the DC voltage is —24 £ 1 V.
5.3.3 44V AC
1. Connect a digital voltmeter to CONN. 125,
2. Confirm that the AC voltage is 44 + 6 V.
6.3.4 Back-upb V
1.  Connect a digital voltmeter to CONN. 126,
2. Confirm that the DC voltage is 5.1 + 0.4V,
5.3.5 30V REG.
1. Connect a digital voltmeter to CONN. 127,
2. Adjust R298 (30v REG ADJ} for 30.6 * 0.1V DC,
5.4 SERVO CIRCUIT

52

NOTES:

1. Use the SERVO TP JIG for checkes and adjustments
of the servo circuit.

2. Servo circuit test points we mainly formed by the 10
pin socket on the upper surface of the set {near the
upper drum). Therefore connect the 10 pin plug of
the SERVO TP JIG to this socket and the earth plug
of the jig to the sub chassis earth terminal as indicat-
edin Fig 5-1.

10 pin connector - _
.y

Upper drum

. Be sure to set the rear panel MAINS POWER switch
to OFF before connecting the SERVO TP JIG.

. Adjustments are performed by inserting an insulated
alignment tool into the guide tubes located on the
chassis.

. Where not otherwise noted, test points and variable
resistors are located on the SERVO board.

IMPORTANT:
Check that the Sub-power switch is on before
measuring voltages at IC3 and 1C12. These
devices can be damaged if measurement is
performed with power off.

5.4.1 Preparation

SERVO TP JIG

Engage the 10 pin plug of the jig with the 10 pin socket
of the set. Connect the earth plug of the jig to the sub
chassis earth terminal as indicated in Fig. 5-1.

Connect the oscilloscope probe to the TP and GND
terminals of the jig. By using the selector switch, 9 wave-
forms can be observed.

When not otherwise noted, set the CAP, DISCRI and
DRUM DISCRI switches to the NORMAL positions.

With either the CAP. DISCRI or DRUM DISCR! switch
in the NORMAL position, LED lighting according to
mode becomes as shown in Table 5-1.

LED States

MODE CAP DISCRI | DRUM DISCRI
Stop{E-E)  _|Lights | Lightsdimly |
Play or REC {Loading Extinguishes Extinguishes
jcomplete) | T | ]
Search REW or FF Lights Lights dimly
Discriminator maode Lights Lights

Table 51  LED Lighting

Tooi guide tubes

Earth terminal

Jig earth plug

Fig. 5-1  Servo test poins and tool guide tubes




TP terminal GMD terminal

SERVE T¥ Ji6 roi4d0s:

i DRUM DISCRI LED

CAR BISCM AnM QISCR:
! .

i CAP, DISCRI LED - Q

CAP, DISCRI switch ——Q

CAF Digpar fppde

DRUM HISCRI TRFD -

LILL T

: el
DRUM DISCRI switch WAt xR

Selector switch

Fig. 52 SERVO TP JIG

B: Adjustment Template

1. The adjustment template is available for convenience
in identifying the variable resistors when adjusting the
Servo board.

2. The template is used for the top side of the set.

3. Use 2 screws @ of the cassette housing to hold the
template in place as shown in Fig. 5-3.

4. When adjusting the Servo circuit, employ a long shafted
screwdriver. Insert it into the appropriate guide tube
and carefully turn the control.

Audio board

Long shafted
driver

Color board

Y & PRE/REC
board

Fig. 53 Adjustment template
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5.4.2
1.
2.

5.4.3

64

Drum pulse level
Play color bar segment of JVC MH-2 alignment tape.

Set the selector switch of the jig to DRUM PULSE
{TP-8} position.

Adjust R56 that {a} and {b) become 0.75 £ 0.2 V.

(a)

(b}

Fig. 54 Drum pick up pulse

Drum discriminator center

Supply a NTSC color bar signal and set for the recording
mode.

Set the selector switch of the jig to DRUM SAMPLE
(TP-7) and the DRUM DISCRI switch to ON {DRUM
DHSCRt LED lights).

Adjust R 102 to stabilize the sampling puise with respect
to the trapezoid. At this time, a slow drift toward the
left at the rate of less than 40 msec in 5 seconds is
acceptable,

Set the jig DRUM DISCRI switch to NORMAL and
confirm a stable sampling pulse positioned at the center
of the ramp,

Supply a PAL color bar signal and set the recording mode.
Perform the step 2.

Adjust R 100 to stabilize the sampling pulse with respect
to the trapezoid. At this time a slow drift toward the left
at the rate of less than 33 msec in & seconds is accept-
able,

Perform the step 4.

MLV
6005V

61 1.5 msec

Fig. 56 Drum sampling

5.4.4 Capstan discriminator center
1.

Supply a PAL color bar signal and set for the recording
mode.

Set the jig selecter switch to CAP. SAMPLE {TP-3) and
the CAP. DISCRI switch to QN (CAP. DISCR| LED
lights).

Adjust R14 1o stabilize the sampling pulse with respect
to the trapezoid. At this time, a slow leftward drift at
the rate of less than 40 msec in 6 seconds is acceptable.
Set the jig CAP. DISCRI switch to NORMAL and
confirm a stable sampling pulse positionded at the center
of the ramp (T3 = 24 * 1.5 msec).

Supply & NTSC color bar signal and set for the recording
mode,

Perform the step 2.

Adjust R12 to stabilize the sampling pulse with respect
to the trapezoid. At this time, a slow leftward drift at
the rate of less than 33 msec in b seconds is acceptable.

Perform the step 4.

T3
A
[ b
/ a
3
R
a=6+05V
b=11+ 1tV
PA
L LT|= 20 £ 1.5 msec
T2~ 9.6 £ 1.6 msac
a=6+£05V
b=111+1V
NTSC [T]= 16.7 £ 1.5 msec

=95+ 1.5 msec

Fig. 56 Capstan sampling

5.4,5 Video head switching position

Al

1.

Playback switching position

Play stairstep segment of JVC MH-2 alignment tape and
set the tracking VR to center clik position.

Trigger the oscilloscope externally with the signal form
TP-111 (DRUM F.FLOP) on the Y & PRE/REC board
and set the oscilloscope sync slope to minus {—).

Connect the oscilloscope to TP-1 (VIDEQ QUT) of the
REAR CONNECTOR board and adjust R61 so that the
fall portion of the vertical sync signal becomes position-
ed 6.5 H of the trigger (switching) point as shown in Fig.
5.7.




4. Set ascilloscope sync slobe to pulse {+), In this condition,
adjust R58 to ohtain 8.5 H position.
B: Recording switching position
5. Supply a PAL color bar signal and set for the recoding
mode.
6. In same manner as above step 2, 3 adjust R73 to obtain

6.5 H position at TP-1 (VIDEO OUT)} of the REAR
CONNECTOR board.

Trigger {switchingl point

"; "- ! ! Slope (+) ‘! ! "; ‘! Stope(-1}

1 ¥ ] l' L) [] .
f i ffff Vo
P o J3 i

¢ 4 Vmmms o m "’i-—.¢...
[T - v --I-“
b— 6.5 4 1H ——=i 8.5+ 1H

Fig. 5-7 Head switching position

5.4.6 Tracking preset

1. Supply a PAL color bar signal, record, then playback in

the double-speed {X2) mode.
2. Set the tracking VR to AUTO (center clik position).

Adjust R40 to obtain the best picture on the TV moni-

3.
tor.
4. Supply a NTSC color bar signal, record then playback.
5. Set the jig selector switch to CTL. PULSE (TP-1).
6. Connect the second probe of the oscilloscope to TP-111

{(DRUM F.F.) fo the Y & PRE/REC board. Observe the
two waveforms at the same time and adjust R42 for

T =0.5 = 1 msec in the Fig. 6-8.

TP-111

TP-1

f

Fig. 58 Tracking preset

5.4.7

1.

5,

Slow pulse width
Supply a NTSC color bar signal, record, then playback

in slow mode.
Set the jig selector switch to CAP. MOTOR (TP-4}.

Adijust R32 for T = B8 msec as shown Fig. 5-9.

Supply a PAL color bar signal, record, then playback in
slow mode.

Adjust R36 for T = 63 msec in Fig. 5-9,

_._-—- Tr_—-

Fig. 5-9 Slow pulse

5.4.8 Slow tracking pre-set

Supply a SECAM color bar signal, record, then playback
in stow mode.

2. Set the SLOW TRACKING VR to center click position.
3. Adjust R137 to obtain the best picture on the TV moni-

tor,

4. Supply a NTSC color bar signal, record, then playback in

slow mode.

6. Adijust R136 to obtain the best picture on the TV moni-

tor.

65.4.9 FM noise pulse width

Supply a SECAM color bar signal, record, then playback
in STILL mode.

2. Set the jig selector switch to FM NOISE (TP-24).
3. Adjust R141 for T = 1073 msec in theFig. 5-10.

—
.

Fig. 510 FM noise pute
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5.4.10 Vertical pulse

1.

J1 )
luhllli!

[

Supply a SECAM color bar signal, record, then playback
in STILL mode,

Trigger the oscilloscope externally with the signal from
TP-111 {(DRUM F.FLOP) of the ¥ & PRE/REC board
and set the oscilloscope trigger slope to plus {+).

Connect oscilloscope to VIDEQ QUT of the REAR
CONNECTOR board.

Adjust RB5 for T = 2.5 H in the Fig. 5-11,

Observe the picture dispaly and adjust RG8 for minimum
vertical jitter,

Jrl

T b ye—

b 1

{Incorrect)

SH

{Correct)
Fig. 5-11 Vertical pulse

5.4.11 Shuttle search H discriminator

1.

5-6

Play SECAM color bar segment of JVC MH-5 alignment
tape.

Connect oscilloscope to TP-521 of the COLOR board,

Set the trigger slope to pulse {+} and synchronize the
oscilloscope with the rising component of the waveform
in the Fig, 5-12.

: b

Fig.5-12 H. sync signal

Set the front porch (point A} of the waveform to the
center of the oscilloscope display, expand the waveform
X5 {five times) and again center point A.

In the shuttle search FF mode, adjust R107 to position
the front porch of the H sync waveform at point A
{within £ 0.5 usec), See Fig. 5-13,

Confirm the same value for the shuttle search REW

mode. + 0.5 psec

.

Fig. 5-13 H. discriminator

5.5

5.5.1

VIDEOQ CIRCUIT

Unless otherwise indicated, all test points and adjust-
ments are located on the Y & PRE/REC, COLOR and
and NTSC COLOR boards.

Playback system

[Y ... Luminance signal)

Video head resonance, G {quality factor) and FM
equalizer

Note: This adjustment is generally unnecessary except
when replacing the upper drum assembly.

— Factory service —

i.

Set the SYSTEM SELECT switch to the PAL {(MANUAL}
position.

Apply the sweep signal from a video sweep generator to
TP-222 {CH-1 REC QUT).
Insert 1.0 MHz and 5 MHz markers,

Without inserting tape, set for Play mode. Then adjust
the sweep gain so that the waveform does not distort at
TP-106 {PB FM]),

At TP-108, adjust C200 (CH-1 RESQ)} for maximum
leve] at the 5 MHz marker portion.

Adjust R231 {CH-1 Q) so that the 5 MHz level becomes
2.5 times of the 1.0 MHz,

1]
I
M
n

olw

1.0 MHz

5.0 MHz

Fig. 5-14 Video head resonance and O

In the same manner, adjust for CH-2. Apply sweep to
TP-223 (CH-2 REC OQUT) and adjust €202 {CH-2
RESO) and R232 (CH-2 Q).

Set the rear panel MODE SELECT SWITCH to B/W.
Supply a video sweep signal with the sync signal, record
then playback. Insert 100 kHz and 2 MHz markers.

At TP-00 (VIDEQ OUT) measure earch 2 MHz level for
CH-1 and CH-2 outputs. Adjust Q control {(R231 and
R232} of the lower level channel for equal level at both
channels.

Adjust R163 {FM EQ) so that the 2 MHz level becomes
70% of the 100 kHz.




2.0 MHz

100 kHz

Fig. 5-15 Playback FM equalizer

— Non-factory service —

1.

Play RF sweep segment of JVC MH-2 alignment tape.
Trigger the oscilloscope externally with the drum flip-
flop signal from TP-111 (DRUM F.FLOP).

Monitor TP-106 (PB FM} and turn R231 (CH-1 Q) and
R232 (CH-2 Q} fully counter ¢clockwise in order to boost
the highband frequency component.

Set the oscilloscope sync slope to minus {—) and adjust
C200 {CH-1 RESO} to set the CH-1 resonance point to
5.0 MHz marker portion.

Set the oscilloscope sync slope to plus {+) and adjust
C202 (CH-2 RESO) to set the CH-2 resonance point to
5.0 MHz.

5 MHz marker

Fig.5-16 Video head resonance {with alignment tape)

Set R231 and R232 (HEAD Q) to mechanical center.

Measure each & MHz FM level for CH-1 and CH-2 at
TP-106 and adjust Q control (R231 or R232} of the
lower level channel for equal level at both channels.

CH-1

CH-2

Fig. 5-17 Video head Q (with alignment tape)

Record an off-the-air signal, then playback. While ob-
serving the picture, adjust R1563 (FM EQ} for optimum
clarty. {This adjusts the sharpness and softness of the
playback picture.)

5.56.2
1.

556.3

5.5.4
1.

Noise canceller

Connect a 0.022 uF capacitor between TP-1 and TP
GND of the VIDEO SUB board.

Play color bar segment of JVC MH-2 alignment tape,

At TP-1 (NOISE CLIP}, adjust R11 (NOISE CANCEL
to minimize the output level.

Remove the capacitor between TP-1 and TP-GND.

!

v W{ﬂnimize

Fig. 5-18 Noise canceller

Playback Y level
Play color bar segment of JVC MH-2 slignment tape.

Adjust R101 {PB Y LEVEL CCIR} for 1.9 Vpp @
TP-1 (VIDEO OUT} of the REAR CONN. board withou
load as shown in Fig. 5-19.

Play NTSC color bar segment of JVC MH-5 alignment
tape.

Adjust R105 {PB Y LEVEL NTSCl for 1.9 Vp-p a
TP-1 {VIDEO QUT) of the REAR CONIN. board withou
load as shown in Fig. 5-19.

1.9 0.2 Vp-p

Fig. 519 PB Y level

[Color signal]

Playback subcarrier oscillator

Set the SYSTEM SELECT switch fr NTSC (MODF,
position.

Play NTSC color bar segment of JV MH-5 aiignmen:

tape and connect a frequency counterics TP-603.
Adjust R611 for 4.433619 MHz £ 504=.

57



555
1.
2.

5.6.6

5.5.7

5.5.8

5.5.9

58

PAL AFC {Automatic Fregency Control)
Set the SYSTEM SELECT switch for AUTO position.

Supply a PAL color bar signal and set. for the STOP
{E-E) mode.

Connect a 68052 resistor between TP-603 and TP-622.

Connect a freqency counter to TP-612 and adjust R624
for 625 kHz + 2 kHz.
Remove a resistor between TP-603 and TP-622,

PAL VXO (Variable Crystal Oscillator)

Supply a PAL color bar signal and set for the STOP
{E-E) mode.

Connect a frequency counter 1o TP-612.
Adjust C602 for 4.435571 MHz £ 50 Hz.

NTSC AFC (Automatic Frequency Control)

Set the SYSTEM SELECT switch for NTSC (STD.)
position.

Supply a NTSC color bar signal and set for the STOP
{E-E} mode.

Connect a 68052 resistor between TP-403 and TP-422,

Connect a frequency counter to TP-412 and adjust R4391
for 629 kHz £ 2 kHz.

Remove the resistor between TP-403 and TP-422,

NTSC VX0 {Variable Cyrstal Oscillator)

Play NTSC color bar segment of JVYC MH-5 alignment
tape. :

Connect a frequency counter to TP-403.
Adjust R 408 for 3.579545 MHz * 60 Hz.

Recording system

[Y ... Luminance signal]

Carrier and deviation

NOTE: T hese adjustments are generally unnecessary ex-
cept when replacing IC108 or 1C107. Before
adljustment, turn R216 {WHITE CLIP) and R219
{DARK CLIP) fully counterclockwise.

Supply a PAL color bar signal and set for the STOP (E-E)
mode,

Connect osciiloscope to C107 pin 18 and precisely
measure the DC potential of the sync tip. Make a note of
this as voeltage “A”.

10.

1t

TP106 O TP-GND
e ] T
: 1C107 : Frequency
IPINS ) counter
' )
LY .0
‘I'_‘—*”l _} Y &PRE/REC board
Oscilloscope D‘-:ulzjor;v:r

Fig. 5-20  Carrier and deviation

Connect a DC power supply between 1C107 pin 18 and
ground. Without an input signal, set for the STOP {E-E)
mode and precisely apply sync tip bias A" as observed
with the oscilloscope.

Connect a frequency counter to TP-106 (REC FM IN)
and adjust R291 (CARRIER) for 3.8 MHz £ % kHz.

Supply a NTSC color bar signal set for the STOP (E-E}
maode.

Similarity apply sync tip bias “A” as observed with the
oscilloscope.

Adjust R293 for 3.4 MHz + 30 kHz.
Carefully adjust the DC power supply to obtain 4.4 MHz
* 30 kHz at TP-106 (REC FM IN). Precisely read the

voltage of 1IC107 pin 18 with the ascilloscope. Make a
note of this as voltage “B".

Disccnnect the DC power supply. Supply a color bar
signal and set for the STOP (E-E} mode.

Adjust R203 {(DEVIATION) so that the white peak at
1C205 pin 18 becomes equal to voltage “B".

About step 8, 8, 10, f = 4.8 MHz "%, kHz, set the input
signal PAL color bar and adjust R201 like the above
example.

- S ———tB 4.8 (4.4) MH2
b W “A” ;3.8 (3.4) MHz

Fig. 5-21 FM modulation




£.5.10 White and dark clip

1.

Supply a PAL color bar signal and set for the STOP
{E-E} mode.

At TP-103 {W/D CLIP OUT), with the rated signal level
taken as 100%, adjust R216 {WHITE CLIP} so that the

white peak overshoot becomes 80% as shown in Fig.
5-22,

in the same condition, adjust R219 (DARK CLIP) so
that the sync tip undershoot becomes 40%.

| \ '

-
o T |
a | A

P I

1]

White clip
a:b=1:08+£002

Dark clip
a;c=1: 0.4;"_%‘05

Fig. 5-22 White and dark clip

5.5.11 Recording FM level

1.

2,

Supply a NTSC color bar signal and set for the Record-
ing mode.

Adjust R249 so that the pedestal level of the vertical
blanking component becomes 4.4 V at TP222 or TP-223
of the VIDEO HEAD board.

Supply a PAL color bar signal and set for the recording
mode.

Similarity adjust R251 that the pedestal level becomes
38V.

NTSC:44V
PAL:38V

Fig. 5-23 HRecording FM level

65.5.12 E-E video level

1.

Supply a PAL color bar signal and set for the STO
(E-E} mode.

Adjust R189 (E-E LEVEL) for 1.9 Vpp at TP-
{VIDEO OUT) of the REAR CONNECTOR boart
without load.

19+ 0.2Vpp

Fig. 5-24 E-E video signal

[Color signal]

5.5.13 PAL Recording color level

i.

Play color bar segment of JVC MH-2 alignment tape ant
connect oscilloscope to TP-604.

Measure the average of CH-1 output “‘a”” and CH-.
output “b". See Fig. 5-256. Make a note of this as leve

I

C

a+h

c=

—I
2
Fig. 5-26 PAL Recording cdor level

Supply a PAL color bar signal, record, then playback.

During recording, adjust R671 so that during playback
the average of CH-1 output and CH2 output become:
100% with respect to level “c¢’”* at TP-604, i.e., adjus
during recording and check during playback.

5.5.14 PAL converter valance

Supply a PAL color bar signal, record, then playback.
Connect oscilloscope to TP-621.

Adjust R621 for minimum leakage of the 5.1 MH;
component.

Minimize

Fig. 5-26 PAL converter y;|ance
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5.5.15 PAL PB burst level 5.5.18 SECAM recording color level

1. Supply a PAL color bar signal, record, then playback. 1. Play SECAM color bar segment of JVC MH-5 alignment
2. Connect oscilloscope to TP-1 (VIDEQ OUT) of the tape and connect oscilloscope to TP-501.
REAR CONNECTOR board. 2. Measure the average of CH-1 output “a” and CH-2
3. Adjust R616 for 0.5 + 0.04 V of burst signal without output “b”. See Fig. 5-30. Make a note of this as level
load. ¢
25 Hz
f-d /
c_a+b
2
- p — 0.5 £ 0.04 Vpp
- -
Fig. 5-30 SECAM recording color level
Fig. 5-27 PAL PB burst level
Supply a SECAM color bar signal, record, then playback.
. During recording, adjust R545 so that during playback,
. the average of CH-1 output and CH-2 output becomes
5.5.16 REC t bell
pu _ 140 £ 10% with respect to level “¢'' at TP-501, ie.,
1. Supply a SECAM color bar signal and set for the STOP adjust during recording and check during playback.
{E-E) mode.
2. Adjust LB01 for minimum amplitude difference between

{a) and {b} at TP-601 as shown Fig. 5-28.
5.5.19 SECAM playback color level

a b H _'i 1. Supply a SECAM color bar, record, then playback.
' 2. Connect oscilloscope to TP-1 {VIDEQ QUT) of the
* REAR CONNECTOR board.
3. Adjust R543 to obtain a violet level of 0.4 V without
load.
{incorrect} {correct)

Fig.5-28 REC input beH

5.5.17 REC output bell

1.

5-10

Fig. 5-31 SECAM playback color level

Supply a SECAM color bar signal and set for the STOP
{E-E) mode.

Adjust LE02 so that the amplitude of line {n} viclet and

line {n + 1} violet are equal to each other at TP-602 as 5.5.20 SECAM detector-1

position.
minimize deviation 2. Play SECAM color bar segment of JVC MH-5 alignment

tape.
3. Adjust R554 for 6.0 + 0.6 VDC at TP-522.

fincorrect) {correct} 5.5.21 SECAM detector-2

1. Set the SYSTEM SELECT switch for SECAM {MODF.)
Fig. 5-20 REC output input bell position. :

2. Supply a SECAM color bar signal, record, then patyback,
3. Adjust R683 for 6.0 £ 0.5 VDC at TP-623.




5.5.22 NTSC recoring color level

1.

2

Play NTSC color bar segment of JVC MH-5 alignment
tape and connect oséilloscope to TP-404.

Measure the average of CH-1 output “a” and CH-2 out-
put b*. See Fig. 5-32. Make a not of this as level “a”,

30 Hz

e

C=a;b=0.2iO‘O2VpAp

Fig. 5-32 NTSC recording color level

Supply a NTSC color bar signal, record, then playback.

During recording, adjust R452 so that during playback,
the average of CH-1 output and CH-2 output becomes
100% with respect to level “¢”at TP-404, i.e., adjust
during recording and check during playback.

5.5.23 NTSC converter valance

Supply a NTSC color bar signal, record, then playback.
Connect oscilloscope to TP-421.

Adjust R404 for minimum leakage of the 4.2 MHz com-
pornent.

Minimize

Fig. 5-33 NTSC converter valance

5.5.24 NTSC playback burst level

1.
2,

Supply a NTSC color bar signal, record, then playback.

Connect oscilloscope to TP-1 (VIDEQ OUT) of th
REAR CONNECTOR board.

Adjust R700 for 0.64 + 0.1 V of burst signal withou
load.

054 X0V

Fig. 5-34 NTSC playback burst level
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5.6

5.6.1

5.6.2

5.6.3

10,

5-12

AUDIO CIRCUIT

Unless otherwise indicated, all test points and adjust-
ments are located on the AUDIO board.

Playhack level

Play 1 kHz audio signal segment of JVC MH-2 alignment
tape.

Adjust R70 {(PLAY LEVEL) for —6 £ 1 dBs at AUDIO
OUT terminal (CONN, 42).

Bias level
Set for the Recording mode without signal.

Connect a digital voltmeter between CONN. 112 and
CONN. 111 on the AUDIQ/CTL HEAD board.

Adjust R126 for 2.0 + 0.1 mV (RMS).

Recording level and equalizer

Set the SYSTEM SELECT switch 1o the PAL {MANUAL)
position.

Supply a PAL video signal and a 1 kHz audio signal at
—20 dBs and record, then playback.

During recording, adjust R93 {REC LEVEL CCIR) to
obtain —6 * 1 dBs at AUDIO OUT terminal during play-
back, i.e., adjust during recording and check during play-
back.

Supply 1 kHz and 10 kHz audio signals at —30 dBs and
record, then playback.

During recording, adjust R95 {REC EQ CCIR)} so that
during playback, 10 kHz level becomes '3 dB of the
1 kHz level at the AUDIO OUT terminal, i.e, adjust
during recording and check during playback.,

Set the SYSTEM SELECT switch to the NTSC
(MANUAL} position.

Supply a NTSC video signal and a 1 kHz audio signal at
—20 dBs and record, then playback.

During recording, adjust R163 {(REC LEVEL NTSC) to
obtain —6 * 1 dBs at AUDIO OUT terminal during play-

back, i.e., adjust during recording and check during play-
back.

Supply 1 kHz and 10 kHz audio signals at -30 dBs and
record, then playback.

During recording, adjust R160 (REC EQ NTSC) so that
during playback, 10 kHz level becomes 103 dB of the
1 kHz level at the AUDIO QUT terminal, i.e., adjust dur-
ing recordig and check during playback.

5.7

5.7.1

5.7.2

TUNER/IF CIRCUIT

Unless otherwise indicated, all test points and adjust-
ments are located on the TUNER/IF board.

Equipment required
Oscilloscope

IF sweep signal generator with suitable markers (PIF,
SIF, etc.)

DC power supplies — for power bias (12.0 V)
— For IF AGC bias (approx. 5 V
variable}

Sweeper probe (sweep signal supply cable) as shown in
Fig. 5-35.

Shorter than 8 cm

1000 pF
r—— ="

| Out
' —_—
Shietd ///"1; ohms Barth

Shorter than bem

Fig. 5-35 Sweeper probe

IF

Disengage the connectors from TUNER/IF board and re-
move the TUNER/IF board.

Apply POWER bias 12.0 V DC between CONN. 23
(ALL 12 V IN} and CONN. 21 (GND).

Apply AGC bias 5 V DC between TP14 {IF AGC) and
GND.

Connect a wire between CONN. 43 {TUNER CTL IN}
and CONN. 42 (GND).

Connect the sweep generator output to test point (TP}
of TUNER and the oscilloscope to TP12 (P. DET OUT).

Adjust the sweep gain so that the waveform does not
distort as observed with the oscilloscope.
Adjust AGC bias for 1 Vp.p at TP12 {P. DET OUT}

Adjust T3 {P. DET) so that video IF carrier 38.9 MHz
marker becomes maximum level.

Adjust tuner module core so that 38.15 MHz marker
comes to the top of the waveform.

Adijust T1 so that 38.15 MHz marker becomes maximum
level.




38.15 MHz

/

/33‘9 MHz

Fig. 5-36 |F adjustment

5.7.3 RFAFC

1. In the same manner as above step 5.7.2, connect the
sweep generator and power supplies.

2. Connect the oscilloscope to IC1 pin 10 {AFC OUT).

3. Adjust the sweep gain 50 that the 8" curve indicated in
Fig. 5-37 appears as observed with the oscilloscope.
Adjust AGC bias so that the "'S” curve does not dis-
tort.

4. Adjust T2 (AFC) so that video IF carrier {38.9 MHz2) be-
comes 6.5 VDC as shown in Fig. 5-37.

.'I,

4‘_ 6.5V DC
/

38,9 MHz |

Fig.5-37 S curve for RF AFC

5.7.4 Noise VR

Adjust the NOISE VR to correct for excess noise in the
picture or streaky cross interference due to strong elect-
ric fields.

1. Receive a color broadcast and adjust R9 {NOISE) to
minimize noise or streaks.

2. Check for absence of abnormality on all channels.

5.7.5 Color output level

1. Use a TV channel signal generator to supply color bar
and 1 kHz audio RF signals.

2. At TP13 (VIDEQ OUT), with the rated signal level
taken as 100%, adjust R34 {COLOR LEVEL) so that the
magerita component becomes 45%.

b

s

=4 |

a:b=1:045

Fig.5-38 Video output level

5.7.6 Audio output level

Under the conditions as above section, adjust R4
{AUDIO LEVEL) for —14 dBs (044 Vp-p) at TP2
{AUDIO OUT).

5.8 TUNER/TIMER CTL CIRCUIT

Unless otherwise indicated, all test points and adjus
ments are located on the TUNER/TIMER CTL boarc
Set for the Stop (E-E} mode.

5.8.1 DAC (digital to analog converter) clock

1. Connect oscilloscope to 1C202 pin 3 and connect th
signal output terminal of the oscillosope to a frequenc
counter.

2. Check for frequency of 1.3 MHz 01 MHz and level c
more than 3 Vp-p.

5.8.2 Timer CTL clock

1. Connect oscilloscope to TP201 {TINER CTL CLOCK
and connect the signal output termirsal of the oscille
scope to a frequency counter.

2. Adjust €233 (3.84 MHz ADJ) to oitain 3,840,000 H
+ 10 Hz.

5.8.3 Tuner CTL clock

1. Connect oscilloscope to 1C207 pin1 and connect th
signal out terminal of the oscilloscipe to a frequenc
counter.

2. Confirm frequency of 400 kHz 1) kHz and feve! ¢
more than 6 Vp.p.

5-1:



5.8.4
1.

5.8.5

5.8.6

514

BT (band tuning voltage)

Connect oscilloscope to CONN. 89 (BT OUT} and set
the CH PRESET switch to ON,

Set the Band Select switch to | (VHF channels 2 to 4)
and turn the Tuning control fully counter-clockwise.
Confirm DC voltage of 0.6 V.

Set the Band Select switch t¢ U {(UHF channels 21 to
69) and turn the Tuning control fully clockwise. Con-
firm DC voltage 0f 29 V,

BV, BS and BU
Set the CH PRESET switch to ON and the Band Select
switch sequentially to positions |, 111 and U

Use a digital voltmeter and measure the voltages at tuner
BV, BS and BU terminals. Check for values indicated in
Table b-2.

Voltage| gy BS BU
Band

Lv) Mare than Mare than Less than

L' {115y 30V 0.8V
More than Less than Less than

NEVH | sy 0.8V 0.8V

U Less than | -Less than More than
08V o8V 115V

Table 52 BY, BS and BU voltages

Display ¢lock

Connect oscilloscope to 1C401 pin 1 of the DISPLAY
board and connect the signal out terminal of the oscillo-
scope to a frequency counter,

Confirm oscillation frequency of 400 kHz £10 kHz and
level of more than 6.0 Vp-p.
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6.1 CIRCUIT BOARD

O[3l FULL ERASE HEAD
!
0Ol5! VIDEO HEAD

O[2) END SENSOR

318 v weas ™. 0J[al AUDIO/CTL HEAD

3)[1] RELAY

PB CHROMA AMP

o -‘- :. ; \,_i:
20 suPPLY REEL F6~ 7/ 23 CAPSTAN FG
e // ’/@ SERVO POWER TRANSISTOR

_1}B] POWER TRANSISTOR
1™~  _[1]l0 REGULATOR
[Cle] CoLoR - Pl KR -~ A1 aupio
TSNSy 2|7 AV CONNECTOR
32l MIX BOOSTER

(l5] v & PRE/REC

[T1] WTSC COLOR

Le Fuse
(313 VIDEO SUB

Ol[l] START SENSOR —

s

O/l TUNER 7 IF

GlE DISPLAY

N “\\\\ VIDEOQ CONTROL
Yinzi@ ™~ B0 TUNER/TIMER SUB
2/[e] REC SELECT Sw TUNER/TIMER CTL

T servo

1][2] MECHACON

CIRCUIT BOARD LOCATIONS
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6.2 DEY TO ABBERVIATIONS (reference)

A AC
ACC
A/CTL
A. DUB
AE
AFC
AGC
AL
ALL
AMP
ANT
APC
AR
AUX

B B
BAL
BLK
BLU
BPF
BRN
B. SOL
B/W

C CaApP
CARR
CASS
CD
CF
CH
CoL
COMP
CONN
CONV
COUNT SEA:
C. PAUSE
C. sw
CTL

D DAC
DEMOD
DET
DL
boC
D. PV :
DRUM FF :

E EF
EMPHA
EQ
E. SENS
E. SW

F F
F. ADV
FE
FF

FG
FM

Alternating Current
Automatic Color Control
Audio/Control

Audio Dubbing

Audio Erase

Automatic Frequency Control
Automatic Gain Control
After Loading

Always

Amplifier

Antenna

Automatic Phase Control
After Recording
Auxiliary

Base

Balance

Black

Blue

Band-Pass Filter
Brown

Brake Solenoid
Black and White

Capstan
Carrier
Cassette

Count Down
Ceramic Filter
Channel

Color {Colour}
Comparator
Connector
Converter
Counter Search
Camera Pause
Cassette Switch
Control

Digital to Analog Converter
Demodulator

Detector

Delay Line

Drop Out Compensator
Drum Pick-up

Drum Flip-Flop

Emitter Follower
Emphasis
Equalizer

End Sensor
Electronic Switch

Fuse

Frame Advance

Full Erase

Fast Forward
Flip-Flop

Frequency Generator
Frequency Modulation

o

FR
FWD

GEN
GND
GRN
GRY

HG
HPF

1D
IF
IND
INV

L
LED
LOAD
LPF

M.

MDA
MECHACON:
MIC

MIX

MMV

MOD

MUTE

NC
NON-LIN

oP
ORN
0sC

PB

PI

PR
P/S
P.TR
PU
MNB

REC

RED
REG

REV
REW

RF

R/P

RT

RUN IND
RY

SAFE
SEAR
SEC

Full Recording
Forward

Generator
Ground
Green
Gray

Hall Generator
High-Pass Filter

Identification
Intermediate Frequency
Indicator

Inverter

Low

Light Emitting Diode
Loading

Low-Pass Filter

Motor

Motor Drive Amglifier
Mechanism Control
Microphone

Mixer, Mixing
Monostable Multivibrator
Modulator

Muting

Non Connection
Non-Linear

Operation
Orange
QOscillator

Playback

Photo Interrupter
Pinch Roller
Pause/Still

Power Transistor
Pick-up

Printed Wiring Buard

Recording {Recod )
Red

Regulator

Reverse

Rewind

Radio Frequency
Record/Playback
Rotary Transforne r
Running Indicaty
Relay

Safety

Search
Second

KEY TO ABBRw/IATIONS
{INTRyCIUCTION)
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SEL 1 Select vV v Volt

SENS : Sensor vCO Voltage Controlled Oscillator

SF 1 Source Follower VLT Violet

SOL : Solenoid V. PULSE Vertical Pulse

S. R . Supply Reel V. SEL Video Select

S.SENS : Start Sensor v/iT Video/Television

S. SEP : Sync Separator ViU VHF/UHF

Sw 1 Switch VX0 Variable Crystal Oscillator
T T.E ALM : Tape End Alarm W w Watt

TP : Test Point Ww/D White and Dark

TR : Transistor WHT White

TRANS : Transformer

T. REC . Timer Record

T.SW ¢ Timer Switch Y ¥ Luminance

T/T : Tuner/Timer YLW Yellow

TU : Take-up 7z - _

TU. R : Take-up Reel
U uL Unloading

6.3 INTRODUCTION

The colors used in printing this manual, where not otherwise indicated, signify as follows,

COLORS

SCHEMATIC DIAGRAM

CIRCUIT BOARD

Grey shading

Critical component parts.

Parts marked B28: are critical for safety.
Replace anly with specified part numbers.

None

DC and AC voltages

DC power supply informations
Adjustment point locations

Always {unswitched) power supply lines

Switched power supply lines

DC and AC voltages

Adjustment part symbol numbers
and names

Integrated circuits, transistor
and connectors

Blue shading

Technical informations, test points and circuit
names

Main and sub signal lines

Green shading

None

Circuit board patterns

INTRODU CTION
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6.5 MECHACON AND OPERATION CIRCUITS

6.5, 1 Schematic diagram
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6 .5.2 Circuit boards
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6.6 SERVO CIRCUIT

6.6 . 1 Schematic diagram
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NO'I'ES
Voltages are DC-measured with a digital
valtmetsr during PAL recording mode.
2. Where voltagae differs between PAL recording and
PAL playback, the veltage during playback mode is
shown in parenthesas.

NOTE:
When not specified,
wavaform is PAL recording ro E-E mode.
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6.7 REAR CONNECTOR CIRCUIT

6 .7 .1 Schematic diagram
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6.10 VIDEO SUB CIRCUIT
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6.10. 1 Schematic diagram
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6.11._1 Schematic diagram
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6.14 AUDIO CIRCUIT
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SECTION 7
EXPLODED VIEWS AND PARTS LIST

SAFETY PRECAUTION

Parts identified by the /A symbol are critical for safety.
Reptace only with specified part numbers.

7.1 STANDARD PART NUMBER CODING

Tl Serew COUINgG & o v vt e it et e e e e e e e e e e 7-2
112 FUusecoting . . ..ot e e e e e e 7-3
7.2 EXPLODED VIEWS AND PARTS LIST
1.2.1 Packing assembly . .. L. . e e e e e 7-3
7.2,2  Cabinet assembby . . .. i e e e e e 7-4
7.2.3  Chassis assembly . . . ool e e e e e e e e 7-5
7.2.4  Power transformer assembly . . . .. ...t e e e e e e e 7-5
7.2.8  Maindeck assembly . . . ... .. e e e e e 7-6
7.2.6 Subdeck and drum assemblies . . . ... ... u i e e e e 7-10
7.2.7  Cassette housing assembly . . .. ...ttt it e e e e e 712
7.2.8  Remote control UNIt . . . ottt et et e e e e e e 7-14
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7.1 STANDARD PART NUMBER CODING

7.1.1  Screw coding

Length 150 screw

MO DO 6 M

Classification

M [ [

Material Diameter Surface treatment
Classification (first digit) Shape of Screw Head (second digit)
Symbol Letter Name Symbol Letter Shape of Screw Head
) Normal .
crew P e Pan head
N Assembly screw
L ' .
5 » S ot Flat countersunk head
M Wood screw
H 7 Qval countersunk head
F Feather screw 4
T Set screw .
» " 3 (o] Binding head
B Bolt .
R o= Round head
N Nut =
W Washer
- B G Round head
R E-ring
E Evelet -
Y - T £ Truss head
P Spring
G Washer head screw
Type of Screw {fourth digit}
Material (third digit}
Symbol Letter Type of Screw
Symbol Letter Material
Y I p Cross-Recessed head screw
S Ste?l A Tapping screw
€ Stam_less steel B Special tapping screw
< Cast iron T Special tapping screw
v Bronze E Special tapping screw
B Brass — -
F Special tapping screw
P Phosphor bronze
N German silver Diameter and Length of Screw {fifth — eighth digit}
Y Brassb _ Example —
A Aluminum SPBP3006ZS
z Zinc alloy A I__J_ _Q
K Polycarbonate ' (Diameter x 10) {Length}
— Diameter : 3 mm
Length 6 mm

Surface Treatment {ninth digit)

Symbol Letter

Surface Treatment

Symbol letter

Surface treatment

Zz

Galvanization, dichromic acid
treatment (MFZn2-C}

Nickel plating (MFNi2, MFNil)

Chrome plating {MBCr2, MBCr 1)

Silver plating {SP4)

Nichrome platings

Phosphite treatment

M Black coloring after galvanization
A Red coloring after galvanization
C Blue _éoloring after galvanizati.on
T Green coloring after galvanization
v Violet coloring after galvanization
F lron with black coloring

LIofEIO)D| 2

Bronze plating
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7.1.2 Fuse coding

Common symbol

Characteristics

Values

W B0 E R O—E

Shape of fuse

Shape of Fuse {first and second digit}

Symbol No. Shape Remarks
51 C=0) $52x20
60 (F—==H) |e¢64x30

B 61 (CF—=—) |4635x318

63 ==

With 60 Lead Wire

Rated voltage

Rated Voltage {fourth digit)

olln

Symbol No. Rated Voltage
AC125V
2 AC 250V
100 mA
! AC 250V
1A
3
1.25 A
! AC125 V
6.3 A

Values (fifh-seventh digit}

66 A=} | with 61 Lead Wire R10  .oenes 100 mA
R125 ..o 128 mA
10 . 1.0A
TRZ v 1.2 A
1R25 1.25 A
100 e 10 A
Characteristics (third digit)
Symbol No. Fusing Current Fusing Time Remarks
160% Within 1 hr,
5 200% 2 min. Anti-rush Type
700% — 2000% «  0.01 sec.
160% « 1hr,
R Regqular Fusible Type
200% v 2 min,
M 135% v the Regular F Type (f )
eqular Fusible e {for UL
200% v 2 min, s e TYP
135% « 1hr.
U 200% 2 min. Anti-rush Type {for UL)
800% — 2000% »  0.01 sec.
210% # 2 min.
275% 0.5 — 10 sec.
A Anti-rush Type (for Europe)
400% 0.15 — 2 sec,
1000% 0.02 — 0.3 sec.
210% Within 30 min.
Regular Fusible Type
B -
275% 0.05 - 2 sec. {for SEMKO, Europe)
400% 0.01 — 0.3 sec.
c 135% Within 1 hr" Anti-tush Type {for UL, Japan}
200% " 2min.

73

7.2 EXPLODED VIEWS AND PARTS LIST

7.2.1 Packing assembly

A D
1
2
3
4
— Packing assembly list ~
Symbol s Symbal No. |,
No. Part No. Part Name Description Position a'ty
1 PUP30522-47 Packing Case 3C 1
2 PUP30518A-1 Cushion Assembly 3C 1
3 PUP40329 Serial No. Sticker 3A8C | >
4 — Cabinet Assembly See Section 7.2.2 2B 1
5 PUP40503-4 Sheet 28 1
6 PUM30021-20 Poly Cover 2-A 1
A 7 | PU30425-487 Instruction Book 1B 1
8 OPGA025-03505 | Poly Bag 1-C 1
9 PTE-30 Video Cassette 1-C 1
10 — Remoto Control Unit See Section 7.2.8 i-C 1
AN PU43294K Aerial Cable Assermbly” 1-A 1
12 PU52523 Hook - 1
13 UM-3D.J2P Battery 1-A 2
14 QOPGA023-02005 ;| Poly Bag 1B 1
15 PUP40003-11 Air Cap 1-C 1
16 | PU33747 Tag 2-A 1
A 17 | PU30425-504 Instruction Book 1.8 1
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7.2.2 Cabinet assembly
A

7-4

7-4

— Cabinet assembly list —

Syhrlr; bol Part No. Part Name Description van;:i?iloﬁo. Q' ty
1 - Chassis Assermnbly See Section 7.2.3 4.C 1
A2 | PU1I0396J Front Panel Assembly 5-A 1
3 PU21206 Door a4-A 1
4 PU33080R Cassette Ptate Assembly 3-A 1
5 PU51553 Spring 3-A 1
6 PUS1652 Stopper 3-B 3
7 SDSA26102 Tapping Screw 3-B 3
8 PU52594-1-3 Shade {2} 3-A 1
9 SDSA4016R Tapping Screw 3-A 1
MA10 | PU10565T Top Cover Assembly 1-A 1
1 PU33071-14 Door 1C 1
12 SDSA4016R Tapping Screw 18,C,2B |4
13 PUS1639 Knob 3-8 1
14 PU51917-1-3 Plate 4B 4
15 PL33078-2 Control Plate 4-B 1
16 PUS 1667 Knob 4-B 6
17 PU5S1940 ' 3-B 3
18 PU5S1939 ” 4.8 1
19 PUB3879-2 Control Plate 4.8 1
MA20 0 | PUI0427 Bottom Plate 5-B 1
21 sSD5A30122 Tapping Screw 5-B.C b
22 PUS2047-3 Label Dolby 5-B 1
23 PU33088-3 Presetter Plate 2.C 1
M 24 [ PU331I3T Rear Plate (B) 3D 1
25 PUS51663 RF Plate {B) 3D 1
A28 PU33245-13 Rating Plate 1-C 1
27 PU525678 Label Tuner Preset 1-C 1]
28 PUB2803-2 Spacer 4-8 3
29 PU21349-28 Control Label A-A 1
30 PUS1917-3 Plate 3B 1




7.2.3 Chassis assembly

[
l[> Bk ek P2

A | B C | D
— Chassis assembly list —
T 2 [:?_5) N or Part No. Part Name Description Sposition | 9V
b JLN | PU10376-1-8 Bottom Chassis 3A 1
2 PU33277 Wire Holder 2- 1
3 PUS0627 Foot 3-B,4-AB| 4
1 4 | pu33078 Control Box {2} 4.8 1
5 PU49563-2 Camera Connector 4-B 1
6 SSSP30062 Screw 4-A, 2
7 — Switch Board See Section 8.2.25 4-B 1
8 SDSA30082 Tapping Screw 5-A 2
A9 | PU21205 Connector Panel 1-C 1
10 SDSA4012Z2 Tapping Screw 1-C 2
— 11 PUS1284 Sensor Holder 5-C 1
12 — Start Sensor Board {PT 01} See Section 8.2.1 B-C 1
13 PL4B973 Stopper 4-D 1
14 SDSA30122 Tapping Screw 4.C 1
A15 | PU32927M RF Converter 4.C 1
16 PU33150 RF Converter Case 4-C 1
17 - Tuner/IF Board Assembly See Section 8.2.6 3D 1
18 - Tuner/Timer Control Board Assembly See Section 8.2.7 3-D 1
2 19 - Tuner/Timer Sub Board Assembly | See Section'8.2.29 5.D 1
20 - Mix Booster Board Assembly See Section §.2.31 1-8 1
21 SDSP3008RS Screw 1-C 3
22 — Display Board Assembly See Section §.2.8 5-A 1
23 SDSA3008Z Tapping Screw 58-A 4
24 - Y & Pre/Rec Board Assembly See Section 8.2.15 2-A 1
25 - Color Board Assembly See Section §.2.9 2-A 1
— 26 PUS1629-1-3 Connector Assembly 1-C 1
27 — Terminal Board Assembly See Section 8.2.26 1-C 1
28 SDSA30I0R Tapping Screw 1-C 2
29 - Audio Board Assembly See Section 8.,2.17 2-B 1
30 — Servo Board Assembly See Section 8.2.14 B-A 1
(s 31 - Mechacon Board Assembly See Section 8.2.12 5-C 1
- 32 E48729-001 Plastic Rivet 5-C 2
3 33 PUS1946-10 Pin Assembly 4-8 3
- 34 - Video Sub Board Assembly See Section 8.2.32 3-A 1
i 35 | spsasoiez Tapping Screw 5B,C | 5
L_/ - 36 - Operation Board Assembly See Section §8.2.13 3-A 1
37 SDSA3008Z Tapping Screw 4-A 4
{ 38 - Regutator Board Assembly See Section 8.2.10 2-C 1
M A 39 aQMF51A2-2R0 Fuse T2.0A 250V (F2} 2-C 1
A 40 " -2R5 " T25A " (F3) 2:C 1
— A4 o -2R5 ” T25A “ (F4) 2L 1
42 " -1R25 " T1.26 A  {FB) 2-C 1
/A 43 { PU33241 Heat Sink 2-D 1
44 PUS2406 Shaft Clamp 2-C 1
45 - Power Transistor Board See Section §.2.18 2-D 1
46 SBST3008Z Tapping Screw 1-C, 2-C 2
47 - Servo Power Transistor Board See Section §.2.33 2-C 1
4 48 - Power Transformer Assembiy See Section 7.2.4 3D 1
49 sDsA4012C Tapping Screw 2-D 4
50 — Main Deck Assembly See Section 7.2.5 2-A 1
51 SD5A4012C Tapping Screw 1-B 3
52 PUB1817 Special Screw 1-B 2
63 PU33465 Shield Cover 1-B 1
54 PEBB-06A2A2LLGC Wire Assembly 1-A 2
b5 SDSA3008Z Tapping Screw 1-B 2
] 56 - Cassette Housing Assembly See Section 7.2.7 1-A i
57 SDSA4012Z Tapping Screw 1-A 4
58 WBS4000N Screw Washer 1-B 1
59 SBST3008Z Tapping Screw 5-B 2
G0 PU33070-1-4 Pre-setter Cover 3-D i
61 PUE2429A Shield Case Assembly 2-C 1
62 L PSP3006ZS Screw 1-C 1
5 63 PUS2567 Wire Clip 5-C 3
64 — NTSC Color Board Assembly See Section 8.2.11 3C 1
65 - Video Control Board Assembly See Section §.2.23 3-A 1
66 - P.B. Chroma Amp. Board Assembly | See Section8.2.24 2-B 1
A67 | QMFB1A2-1R25 | Fuse T1.25 A 250 V (F1) 3-C 1
A 68 PU33151 AC Cover 3-C 1
69 PU54712 Shield Plate 3-A 1
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7.2.4 Power transformer assembly

| D A B | c
— Chassis assembly list —
vagol Part No. Part Name Description SVP";;'::ONI;'O' Q'ty
A PU10376-1-6 Bottom Chassis 3A 1
2 PU33277 Wire Holder 2-B 1
3 PUS0627 Foot 3-B,4-AB| 4
4 PU33078 Control Box (2} 4-B 1 1
5 PLI49553-2 Camera Connector 4-8 1
6 SSSP3006Z Screw 4-A 2
7 — Switch Board See Section 8.2.25 4-8 1
8 SDSA3008Z Tapping Screw 5-A 2
A 9 | PU21205 Connector Panel 1-C 1
10 SDSA40122 Tapping Screw 1-C 2
1" PUS1284 Sensor Holder 5-C 1 1
12 - Start Sensor Board {PT 01} See Section 8.2.1 5-C 1
13 PU48973 Stopper 4-D 1
14 SDSA30122 Tapping Screw 4.C ]
A 15 PLI32927M RF Converter 4.C 1
16 PU33150 RF Converter Case 4-C 1
17 - Tuner/IF Board Assembly See Section 8.2.6 3-D 1
18 - Tuner/Timer Control Board Assembly See Section 8.2.7 3D 1
19 - Tuner/Timer Sub Board Assembly See Section'8.2.29 5D 1 2
20 — Mix Booster Board Assembly See Section 8.2.31 1-B 1
21 SDSP3008RS Screw 1-C 3
22 — Display Board Assembly See Section 8.2.8 5-A, 1
23 SDSA3008Z Tapping Screw 5-A 4
24 - Y & Pre/Rec Board Assembly See Section 8.2.15 2-A 1
25 - Color Board Assembly See Section 8.2.9 2-A 1
26 PUB1629-1-3 Connector Assembly 1-C 1 —
27 — Terminal Board Assembiy See Section 8.2.26 1-C 1
28 SDSA3010R Tapping Screw 1-C 2
29 - Audio Board Assembly See Section 8.2.17 2-B 1
30 — Servo Board Assembly See Section §.2.14 b-A 1
31 - Mechacon Board Assembly See Section 8.2.12 5-C i
32 E48729-001 Plastic Rivet 5-C 2
33 PUS1946-10 Pin Assembly 4-8 3 3
34 - Video Sub Board Assembly See Section 8.2.32 3-A 1
35 SDSA3012Z Tapping Screw 5-B, C 5
36 - Operation Board Assembly See Section §.2.13 3-A 1
37 SDSA30087 Tapping Screw 4-A 4
38 — Regulator Board Assembly See Section 8.2.10 2-C 1
/39 QMF51A2-2R0 Fuse T2.0 A 250V (F2) 2-C 1
/40 ” -2R5 “ T256A “ ({F3) 2.C 1
A4 ” -2R5 o T25A " (F4) 2:C 1 —
M 42 " -1R25 " T1.25A 7 (F6} 2C 1
A 43 | PU33241 Heat Sink 2.D 1
44 PUS2406 Shaft Clamp 2-C ]
45 - Power Transistor Board See Section 8.2.18 2D 1 — Power transformer assembly list —
48 SBST3008Z2 Tapping Screw 1-C, 2C 2 e
47 - Servo Power Transistor Board See Section 8.2.33 2-C 1 svl:;lbo' Part No. Part Name Description Svpmh':.l No. Q'ty
43 - Power Transformer Assembly See Section 7.2.4 3-b 1 : osition
49 SDSA4012C Tapping Screw 2-D 4 M PU33240 Power Trans. Bracket 3-C 1
50 — Main Deck Assembly See Section 7.2.5 2-A 1 M2 PLU51920 Power Transformer 2-A 1
g; SDSA4012C Tapping Screw 1-B 3 A 3 SBSB4006Z Tapping Screw 1-A,2-A | b
PUS51817 Special Screw 1-B 2 4 QSRO085-002 Voltage Selector 2.B 1
53 | PU33405 Shietd Cover 18 ! A 5 | PUS0317 Voltage Selector Cover 1B |1
54 P6BB-06A2AZLLGC Wire Assembly 1-A 2 -
55 sSDSA3008Z Tapping Screw 1-B 2 M B QSE1136-007 Power Switch 1-B 1
56 - Cassette Housing Assembly See Section 7.2.7 1-A 1 M7 PU50479 Power Switch Cover 1-B 1
57 SDSA40122 Tapping Screw 1-A 4 A8 LPSP30062ZS Screw 1-C 4
gg gBBSST‘iggggz %crev\f Wgséwer ; -g ; 9 - Fuse Board See Section 8.2.16 2-B 1
apping Screw - 3 y oA .
G0 PU23070-1-4 Pre-setter Cover 3-D 1 g:? ;:18:325630;008 ITaSth ngt 3 3 :
61 PUB2420A Shield € | - - ower Lor ’
62 | LPSP3008ZS SCIl'gW ase Assombly %g 1 A2 | PU51538 Cord Clamp 2D 1
63 PUB2567 Wire Clip 5-C 3 M3 PU48086 Edge Saddle 2-B 1
64 - NTSC Color Board Assembly See Section 8.2.11 3-C 1 A4 PU48016 Mini Clamp 2-C 2
gg - I\)..fiI;‘iegl.(':ontroJ'I\Boaric?'i As;e;:bly = gee Section 8.2.23 3-A 1 AN PUS2167 Lead Clamp 3-B 2
- .B. Chroma Amp. Board Assembly ee Section §.2.24 2.-B t B} . }
AB7 | QMFST1A2-1R25 | Fuse T1.25 A 250 V {F1} 3-C 1 Ans PG38-40A2A2LLGS ';v“e Assembly ZA |1
A, 68 PU33151 AC Cover 3.0 1 — PUB2092A | Power Transformer Assembly | Incl. {1) — {16) - -
69 PUS4712 Shield Plate 3-A 1
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7.2.% Main deck assembly
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— Main deck assembly list (Top) —

1

Symbhol No.

SVN“;E’O' Part No. Part Name Description Position Q't\:
1 PU21178D-13 Main Deck Assembly 2-C 1
2 - Sub Deck Assembly See Section 7.2.6 3-F 11
3 SDSP3008ZS Screw 2E,F 7
4 — Drum Assembly See Section 7.2.6 1-F 1
5 LPSP301025 Screw 1-E, F 4
6 PUM30001-45 Spring 4-D 1
7 PU21195 Mould Base 4-B 1
8 PUS0671 Take-up Main Brake 3-B 1
9 PUSD713 Supply Main Brake 3B 1

10 PUS0DE70 Brake Shoe 2-B 2
1 PUM30001-38 Spring 3-8 1
12 PUS1384 Loading Tension Brake 2-A 1
13 PUM30019-2 Pad QOverhaul Part 3A,C |2
14 PUM30001-39 Spring 3-A 1
15 PU51259 Leaf Switch S003 4-A 1
16 SBSF2006Z Tapping Screw 4-A 1
17 PUS0579 Record Safety Arm a-A 1
18 PUB1622 Change Lever 4-A 1
19 PU51523 Connect Plate 4-A 1
20 PUM30001-55 Spring 3-A 1
21 PUS1524 Take-up Back Tension Brake 3B 1
22 PUM30001-39 Spring 3-B 1
23 DPSP30082ZS Screw 3A,B |2
A 24 PUB3577V Reel Motor Assembly MOG2 Overhaul Part  CO05, 007 4-C 1
25 - - - -
26 - - — —
27 PU458 1Y Ferrite Bead 4.C 2
28 QEN41HM-105 Electrolytic Capacitor Co06 {1 uF, BO V} 4D 1
29 LPSP300525 Screw 4C 2
30 PU4ABE3ITEB Supply Loading Ring Assembly 1-E 1
3 PU48838C Take-up Loading Ring Assembly >-E 1
32 PUS1356 Collar D 3
33 PUS1357 o 2D 3
34 PUM30018-2 Spacer -D 3
35 PUM30017-4 Slit Washer 1-E 3
A3 | PUS1900-1-2 Pinch Roller Solenoid PGO2 +E 1
37 PRE3008 Spring Pin 4D 1
38 DPSP3006ZS Screw YE 2
39 PL49521 Bracket +E 1
410 LPSP300425 Screw 5D 2
4 PU52430 Connect Plate ‘D 1
42 T30302-9 Collar 50 1
43 DPSP30062S Screw 5D 1
44 PUS1359A Spring Holder Assembly 3F 1
45 PU51361 Spring Holder iF 1
46 PUM30062-29 Spring iF 1
47 REE2500 E-Ring IE 2
48 PU51385-1-1 Spacer IF 2
49 PU5S1861 Connect Plate +E 1
50 PUM30001-569 Spring 1E 1
51 PUS1862A Pinch Roller Arm Assembly IE 1
652 PUS1367A Pinch Roller Assembly Overhaul Part IE 1
53 LPSP26042 Screw E 1
54 PUM30018-3 Spacer IE 1
85 REE5000 E-Ring IE 1
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SyNn;l.)ol Part No. Part Name Description SV;:&%I ol:o. Q'ty
56 PU48907D Supply Reel Disk Assembly Qverhaul Part 1-D 1
57 PU32921A Thrust Bearing Assembly 2-C 1
58 PUM30018-6 Spacer 2-C 2
59 003093-828 Washer 2-C 1
60 - - _ -
61 PUABS0OTE Take-up Reel Disk Assembly QOverhaul Part 1-0 1
62 PUS1550 Collar 2-D 1
63 PUM30017-5 Slit Washer 1-D 2
64 PU4BSET7E Reel Idler Assembly Overhaul Part 4-B 1
65 PUS1794 Spring 4-C 1
66 PU49485 Wire Clamp 4-E 1
67 PUM30017-8 Slit Washer 4-C 1
68 PLU49688 Plate Spring 4-C 1
69 E48729-009 Plastic Rivet 4-C 1
70 PU51388B-4 Cancel Lever Assembly 2-C ]
" PUM30001-32 Spring 3C 1
72 PUS2267 Tension Arm 2.C 1
73 PU49654 Cue Head HOO08 Overhaul Part 2.C 1
74 SS5P26052 Screw 3-C 1
75 - Cue Head Board See Section 8.2.21 2-C 1
76 PUM30001-62 Spring 2B T
77 PUM30017-6 Slit Washer 2.B 1
78 PUB2269 Stopper 2.C 1
79 E48729-009 Plastic Rivet 2.8,3C |2
80 PUS1390A Tension Band Assembly Overhaut Part 1-B 1
81 DPSP30082S Screw 1-A 1
82 PUbB1606 Cassette Door Guide 2D 1
a3 LPSP300525 Screw 2-D 1
84 | PU51402 Take-up Idler Assembly Qverhaul Part 5D 1
85 | PUM30017-8 Slit Washer 5-C 1
86 QXT341H-010 UL Tube 4-D 1
87 PU51468 End Sensor Bracket 1-B 1
88 PU51285 Sensor Holder 1-C T
89 - End Sensor Board {PT 02) See Section 8.2.2 1-C 1
90 PL48973-3 Stopper 1-B 1
a1 L PSP300625 Screw 1-B 2
g2 PU51692 Earth Lug 1-C 1
93 SBST30062S Tapping Screw 1-C 1
94 PU4B016 Mini Ctamp 3-D 2
g5 SBST3006ZS Tapping Screw 4-E i
96 PU52499 Shield Plate 1-F 1
97 P149485-3 Wire Clamp 3-D 1
98 SBST30062S Tapping Screw 3-D 1
99 PUS3117 PWB Holder Plate 4-F 1

100 GBST3006Z Tapping Screw 4.F 2
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— Main deck assembly fist (Bottom) —

SVN";?M Part No. Part Name Description s‘;,z;{:;ouo‘ Q'ty
20 PUM30001-1G4 Spring 31 1
/4202 PUG3994P Capstan Motor Assembly MO02 OQverhaul Part 3-4 1
203 PU45880 Capstan Motor Band 2.0 1
204 PU51324 Feed Through Capacitor €002, 004 2.1 1
205 LPSP300825 Screw 2-J 1
206 PU43730 Tapping Plate 2. 1
207 PU45811 Ferrite Bead 3-J 2
208 QEN41HM-105 Electrolytic Capacitor co03 (1 uF, 50V) 2-J 1
209 LPSP3005ZS Screw 2- 2
210 PU33273A Capstan Housing Sub Assembly 4-G 1
211 DPSP30142S Screw 3G, H 3
212 - Capstan F.G Board See Section 8.2.22 3G 1
213 SDST26062 Tapping Screw 3G, H 3
214 Pt33265D Capstan Flywheel Assembly 2-G 1
215 PU49164 Capstan Belt Overhaul Part 2-H 1
216 PUM30018-1 Spacer 4-G 1
217 P1i52183 Capstan Oil Seal 5-G H
218 PU5S1313 Bracket 1-G ]
219 PU47212 Thrust Bearing -G ;1
220 PU48016-2 Mini Clamp -G |2
221 SBST3006ZS Tapping Screw 1-G 2
222 PU51341 Brake Arm 4-H 1
223 PUM30017-8 Slit Washer 3-H 1
5224 PU51873-1-2 Brake Sotenoid PGO1 2-H 1
225 PRE3016 Spring Pin 1-H 1
226 | PUM30002-21 Spring 2-H T
227 SBST30062S Tapping Screw 1-H 2
228 - Supply Reel FG Board {PI D1} See Section 8.2.19 2-1 1
229 - Take-up Reel FG Board {PI 02} See Section 8.2.20 2-1 1
230 SBST30082S Tapping Screw 2-1 2
23N PUS3995 Leaf Switch S001, 002 3K 1
232 PU51815 Pick-up Head HOO?7 3-K 1
233 SPSP2004Z Screw I-K 2
234 LPSP30082ZS Screw 1-K 2
235 PU51859A-2 Loarding Gear Assembly 1-J 1
/M 236 PUS2503A Loarding Motor Assembly MO04 Overhaul Part 1-J 1
237 QCF71HP-473 Ceramic Capacitor CO0t {0.047 uF, 50 V) 1-J 1
238 DPSP2605Z Screw 2K 1
239 SDSP26052 * K 1
240 PL50350 Loarding Belt Overhaul Part 2K 1
241 GBST3008ZS Tapping Screw 1-K 2-J 2
242 PU51369 Back Tension Cancel Piate 4-1 1
243 PUM30001-54 Spring - 1
244 PUS1370A Connect Lever Assembly N | 1
245 PLU43769-15 Collar 4-1 1
246 DPSP3006ZS Screw 41 1
247 PUB3462A Take-up Clutch Assembly Overhaul Part | 1
248 SPSP3006ZS Screw +H 2
249 PUM30003-1 Take-up Clutch Belt Overhaul Part G 1
250 - Junction Board See Section 8,2.28 2H 1
251 - Relay Board See Section 8.2.30 LK 1
252 PUG2784 Locking Circuit Board Supporter 3-H 4-K 3
253 FU49485 Wire Clamp 2J 1
254 SBST300625 Tapping Screw py | 1
255 PU49485-3 Wire Clamp 21 1
2566 QXT652H-020 Tube 5.4 1
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7.2.6 Subdeck and drum assemblies
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— Drum assembly —
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— Sub deck assembly list —

SVI:I":O‘ Part No. Part Name Description Syl:: ;%loﬁo' Q'ty
i PUS461828 Sub Deck Sub Assembly 3-A 1
2 PUS2847 A Erase Head Arm Sub Assembly 2.A 1
3 PUS1292A {mpedance Roller Assembly 2-A 1
4 PUM30017-1 Stit Washer 1-A 1
5 PU51263-2 Full Erase Head HOO1 Overhaul Part T-A 1
6 LPSP2004Z Screw 2-A 1
7 - Full Erase Head Board See Section 8.2.3 1-A 1
] T30300-004 Spring 3-A 1
9 PUS3826 Guide Pole 2-A i
10 PUS1294 Guide Flange 2-A,B 4
n PL49276 Nut 72.A,8 2
12 PU30080-49 Spring 2-B 1
13 * -69 " 2.A 1
14 PUS1903C Audio/Control Head Assembly| H002, 003, 004 Overhaut Part 1-B 1
15 | PUB1296A Base Assembly 2-8 1
16 PU30080-49 Spring 1-B 3
17 SPSP26082ZY Screw 1-B 3
18 — Audio/Control Head Board See Section 8.2.4 1-B 1
19 DPSP3006ZS Screw 1-B, 2-B 2
20 PU487408B Supply Pole Base Assembly 2-A 1
21 PU487458 Take-up Pole Base Assembly 2-B 1
22 YFS3002.5FS Set Screw 2-A, B 2
23 PU51299 Spring Plate 3-A 2
24 PUS1638 Plate 4-A 2
25 SPSP26062 Screw 2-A 2
26 PU487488 Guide Roller Assembly 1B, 2-A 2
27 PUA48808-3 Rubber Tire 2.A,B 2
28 PU4B737 Lamp Holder 1-A 1
29 PU49557-3-3 Cassette Lamp PLO1 1-A 1
30 LPSP30062S Screw 1-B 1
A PU51842 Earth Lug 2-B 1
32 LPSP3006ZS Tapping Screw 2-B 1
33 PU54648 Flange Screw 2-B 1
34 PU53826-2 Guide Pole 2-B 1

35 PU54178 Shield Cap 1-B 1.
36 HPSP2020N Screw 1-B 1

— Drum assembly fist —

SVRIn :o ! Part No. Part Name Description sy;;;‘:;g"‘ Q'ty
101 PU3I332L Upper Drum Assembly {HDO5, 006} Overhaul Part 4-B 1
A102 | PUS36293F Lower Drum Assembly {M0O01) 5-C 1
103 NDBP3010NS Screw 4-C 2
104 PU49483 Commutator Overhau! Part 4-C 1
105 PU48700 Heater Assembly ROO1 5-C 1
106 SDBP300D4NS Screw 4-D 2
107 PUS2147 Bracket 4-C 1
108 DPSP30062S Screw 4.C 1
109 - Video Head Board See Section §.2.5 4-C 1
110 DPSP30062S Screw 42 2
1M PU4BG7BA Brush Assembly Overhaul Part 3-C 1
112 DPSP30062S Screw 3 1

1




7.2.7 Cassette housing assembly
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— Cassette housing assembly list —

Sym:o' Part No. Part Name Description S\gz:::ct)ilol:l'o. Qty
1 PU33100-1-2 Roof Frame 1-B 1
2 SBST3006ZS Tapping Screw 1-A,C 2
3 PUM30001-63 Spring 2-C,3-A | 3
4 PU21221A-2 Cassette Housing Sub Assembly 2-C 1
5 PU33237 Reinforcement Z2-B 1
6 PUS1870 Rod 1-B 1
7 PUB1947 Roller 2-B 2
8 LPSP20062 Screw 2.8, 3-C 2
g PU490018B Tephron Sheet Assembly 2-B 2

10 PUS1614-1-2 Rack Gear (R) 3-A 1
" PU51614.2-2 AL 2-A 1
12 PU49656-1-2 Lid Opener 3-C 1
13 REE2000 E-Ring 3-C 1
14 PU350056-79 Spring 3-C 1
15 PU33096A Slide Plate Assembly 3-B 1
16 PU36005-17 Spring 3B, 4-B 2
17 | PUAGD4A2A Roller Assembly Overhaul Part " 4-C 1
18 REE3000 E-Ring 3-A 1
19 PU49046 Roller Bearing 3-A 1
20 | PU33348B Guide Stay {(R) Assembly 4-B 1
21 - Cassette Photo Interrupter Board  {PI 03) See Section 8.2.27 3-D ]
22 FU4S000 Shaft 5-C 1
23 REE2000Q E-Ring 4-C 2
24 Q03093-834 Washer, 4-C 1
25 PU49026 Worm Gear 4-C 1
26 PU48941 Beit Qverhaul Part 4-C 1
27 Q03093-834 Washer 4-C 2
28 PU3b005-104 Spring 4-C 1
A28 | PU49158B Cassette Motor Assembly MOO5 Overhaul Part 5-B 1
30 QCF11HP-473 Ceramic Capacitor coog {0.047 uF, 50 V) 5-B 1
k1| - — et _
32 LPSP26052 Screw 4-B 2
33 PU49031-3 Ladder Chain 5-C 1
34 PLi32937 Sprocket Gear 5-C 1
35 PU49032 Worm Wheel Gear 5-C 1
36 REE2500 E-Ring 5-D 2
a7 PU51259-2 Cassette Switch S004 5-C 1
38 SPSP20042Z Screw 5-C 1
39 PU5S1616 Guide Stay (L) 4-B 1
40 PU32453A Connect Gear Assembly Incl. {41} 4-A 1
1 DPSP30062Z Screw 4-A 9
42 PU49030 Assist. Plate 3A,4C | 2
43 PUSD039 Fulerum Screw 3-A,4C| 2
44 PU45811 Ferrite Bead 5-C 2
45 PU52763 Insulator 1-C 1
— PUS26216C Cassette Housing Assembly Inch. {1} — {30}, {32) — {45) — -




7.2.8 Remote control unit

A | | c D
1
2
3
4
— Remote control unit list —
Syr;l:.bol Part No. Part Name Discription IS\{)I::;EL:O. Q'ty
1 URB2VCS4 Upper Case Assembly 1B 1
URG2CS23 Lower Case 3B 1
3 URG2EC24 Battery Cover 3B 1
4 URG2SB26 I.F.R Window Glass 2-C 1
5 URbB2BT25 Button Dark Gray 1-C 1
6 UR62BT25A ' Red 28,C 2
7 URS2CT28 Key-top Rubber 2.C 1
8 - Remote Control Board Assembly  See Section 8.2.34 3B 1
9 URC270TD10 Contact Piece 1-A 1
10 URC270VTD3 " 2.8 1
T URC270VTD4 " 2.B 1
12 — Battery See Section 7.2.1 2.4 2
13 - Hook See Section 7.2.1 3C 1
14 XSB26+14FC Screw 4-C 1
15 URS2LB30A Lavel 4-C 1
A - PUS2097C Rermote Control Unit Inck. (1) —{11), {14} — {15) — -
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SAFETY PRECAUTION
Parts identified by the A symbol are critical for safety. Replace only with specified part numbers .
ABBREVIATIONS IN THIS LIST ARE AS FOLLOWS:

RESISTORS — Al resistance values are in ghms {12),

K

M

CR
Comp.
wh
OMR
VR
MFR
FR

R:

CAPACITORS — All capacitance values are in gF | untess ptharwise mdica ted.

- 1000 P o uuF
1 000 DOD C Cap Ceramic Capacitor

. Carbon Resistor ECap - Electrolytic Capacitor (L. L : Low Leakage]
Composition Resistor FM Cap : Film Mica Capacitor

© Wire Wound Resisior MM Cap ©  Meialized Mylar Capacitor

. Qxide Metal Fiim Resistor MP Cap : Metalized Paper Capacitor

. Variable Resistor {(Potentiometer) MY Cap . Mylar Capacitor

: Metal Film Resistor MPCap © Monpolar Capacitor

: Fusible Resistor PC Cap @ Polycarbonate Capacitor

PP Cap : Peoly Pro Capacitor
PS Cap : Polystyrol Capacior
TCap : Tantalum Capacitor
TR Cap : Trinmer Capac:itor
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8.1

8.1.1 Fixed Resistor Coding

STANDARD PART NUMBER CODING

. ey Mg!
® 5§ 0B P EE——3 C W
Commaon T Shape
Symbol {See 1) i
Type of resistor Rated Wattage Tolerance Values
C | Composition Resistor Symbol | Rated wattage Symbaoal | Tolerance — Example —
D | Carbon Resistor 16 1/6 (W} F *19 R47 04752
F | Unflammable Resistor 18 e 1/8 G 29 4R7 4.7
G | Oxide Metal Film 14 1/4 J £5% 470 a7x10" 47 Q
Resistor 12 172 - K £10 % a7t 47x 10" 47042
| M Metal Plate Resistor o1 B 1 M +20% ' oar2 4?)(]02 4 7KLt
}
X | Metal Film Resistor 02 2 i ar3 47 x10° 47 K2
W { Wire Wound Resistor 03 | _3 - 474 47x10° 470K () |
Y | Wire Wound Resistor 04 I 4 475 a7x10° &7 ML} I
V | Metal Film Resistor, 05 5 10R2 10.2¢)
High bihit : i
, ' Stability 06 6 | 1230 1a3x10° 143 Q2 i
al R i
| £ | Special Resistor 07 7 | 1581 158x10’ 158K LY
75 75"
08 B
10 10 |
Size
16 15
' Sym-tJOI . - SI‘,U . -
20 20 A l Smalt Size
30 30 " ) —[ Small Size
1} Shape of resistor { - : Flame retardant resistor}
Sort C D G F M w X Y AY;
1 { T} —r {r I —F S
2 A h L h T h
; 3y e i
; fx | & .
5 L type -
. Resin -
6 E C Covered |
7 ’"{:"] g-g Enameled ;-2.
8
: - -
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8.1.2 Fixed Capacitor Coding

@E-T

Type of Capacnor

Shape of Capacnor

g oG

See 2 Tolerance.

See 1 Rated voltage.

F
See 3 Values.

; \ — . - a
Ceramic Capacitors
Disk Lead Kink Lead
Symboi | Type of Capacitor Q Q Q Q —GJI[D— "‘CDIID_’
QCC | Ceramic 4 5
QCF i 1 3
Qcs ” 1 3
QCX o 1 3
QCcy 1.4 3
Temperature
acy compensation
Qcz Speciat
Electrolytic Capacitors
Tubular Mono-direction Anti-stress Forming Snap-n
Symbol | Type of Capacitor
— 0 0 [ A}
QEA | Characteristic A 2 4
QEB Low leakage 4 5 6
CGED Characteristic D 2 4
QEE Tantalum 4 5
QEE o {small type) 2
QEL Characteristic L 7
GEN Non-polar 2 4 5 6
QEW | Characterisitc W 2 4 5 6 7
QET | Characteristic W 2 4 5 6
{small type)
aek | Characteristic W 4 5
{subminiature type)
QEZ Special
Paper Film Capacitors
Normal Flame retarch ant
Tubular - - -
Mono-direction Kink Lead Mono-direction| Kink Lead
Symbol | Type of Capacitor
—r - RRE S = — |
QFF Film mica 4
QFH Metalized mylar 2 4
QFM | Myiar 2 4 3.7
QFN o {small type} 4
QFpP Polypropylene 4
QFs Polystyrole 2 4
o]
arFz Special ]




1) Rated voltage (V)

?ndletter
_ A B c b E F G H N K v W X
First letter
0 3.156 6.2
1 10 16| 20 25 40 50 | 83 35
2 100 125 | 160 200 | 2501 315 | 400 | 500 | 630 350 {450 | 600
3 1000 | 1250 2000 5000 '
2) Tolerance
Symbol F G J K M N i P A T H R
+80 +100 ¢ +100 | +50 +30
t : * t 20 | 130
(%) 1 2 5 10 _o0 | 0]'—10 o 10
3} Values
— Example - Values are in picofarads.
™™ 10x10"..... 100 pF
102 10x 10%.... 1.000 pF
103 10x 10° ... 10,000 pF = 0.01 uF
104 10x10° ... 100,000 pF = 0.1 uF
5RO ... 50 ... 5 pF
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8.1.3 Fuse Coding

@ & 0

S

e

COMMON SYMBOL Rated Voltage
Shape :)f Fuse Symbol No. | Rated Voltage
Symbol No. Shape Remarks 1 AC 125V
2 AC 250 Vv
51 (F==d) | ¢52x20
|
60 (== $6.4x30 Values
R10 ... DT A
61 (F—3] ¢6.35x 31.8 R125 e, 0.125 A
1RO 1.0A
63 (F—+ ] With 60 Lead Wire 1R2 12A
1R25 ... 1.25 A
66 (== K | with 61 Lead Wire 100 10A
Charac[teristlcs
Symbol No. Fusing current Fusing time Remarks
160% Within 1 hr,
S 200% 2 min, Anti-rush Type
700%—2000% 0.01 sec.
160% 1 hr.
R 200% - pp— Regular Fusible Type
M 135% — 1hr. Regular Fusible Type {for UL)
200% 2 min,
) 135% 1hr.
) 200% 2 min, Anti-rush Type {for UL)
800%—2000% " 0.01 sec.
210% " 2 min,
! 275% 0.5 — 10 sec.
| A Anti-rush Type (for Europe)
400% 0.15—-2 sec.
1000% 0.02—-0.3 sec.
210% Within 30 min. R Eusibe T
B 275% 0.05—2 sec. ( e :gf’:ur::}
400% © 0.01-0.3 sec.
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8.2 ELECTRICAL PARTS LIST BY ASSEMBLIES

8.2.1 Start Sensor Board [0][1] 8.2.6 Tuner/IF Board Ass’y {G1[6] ...... PU1043251
er' Part No. Part Name Recogl::rr;g:ir‘l):artf S\r:}:—ol Part No. Part Name Racog::s:::g:;:artf
PUB1579 Circuit Board IC1 [ ANBI11 Integrated Circuit
IC 2 |UPC1391H !
PTQO1 {PN202S Photo Transistor
Q1 |28C2188 Transistor
2 2 | 25C26478B,C " 25C2647C
Q3 " "
2 4 | 28DE37Q.R 2SD637R
Q5 |25C26478,C ” 2SC2847C
06 v y .
8.2.2 End Sensor Board [0)[2] Aa 7 |2seearns . 258641
' Aas " ” "
ol Part No. Part Name ng:;:::s:::: an A a a |2sa10200.¥ “ 25A1020Y
PUAS 36 Circuit Board
PTO2 [PN202S Fhoto Transistor o 1 | RD6.8ER3 Zener Diode
D 2 — -
D 3 [1S5133 Diode
D 4 " "
Db *
D6 “ "
D7z - —
D8 - —
8.2.3 Full Erase Head Board [0][3] D9 - -
D10 — -
5";‘:‘" Part No. Part Name "“"ge“;::‘i:‘t’i‘:) :a”f o1 - -
D12 - -
PUS1720 Circuit Board D13 - -
014 | 185133 Diode
PU43351-102 Cap. Housing 1-2
B 1 |QRD161J-820 CR B2
R 2 " -392 " 39K
R 3 " 471 " 470
R 4 ' 681 " 680
R & - AFG " 47
8.2.4 Audio/Control Head Board [0][4] R 6 102 “ 1K
R 7 ” -122 " 1.2K
Syratol Part No. Part Name R"""g:‘s::i':f; Partd R8| » 821 " 820
R 9 [QVZ1802.222 YR 2.2 K NMOISE)
P US1904 Circuit Board R10 —- -
R11 |CRD161J-222 CR 22K
R 1 |QRD181J-100 CR 10 R12 " -181 " 180
R13 -561 " 560
PUA3351.2 Cap. Housing 11-12 R14 " -104 - 100 K
R15 -124 " 120 K
R1& N -222 " 22K
R17 ” -103 ” i0 K
R18 - —
R19 |QRD16i1J-223 CR 22 K
R20 — -
R21 |CRD161.4-223 CR 22K
8.2.5 Video Head Board [0][5] R22 v 332 o 33K
R23 |QRD181J-151 " 150
Symbel [ part No. Part Name | Recommended Part/ R24 [QRD1614-273 27K
. ascription
R25 " =334 330K
PyUs51910 Circuit Board R26 ' =103 10K
R27 " 472 ” 47K
P UL43351-106 Cap. Housing i—6 R28 " 631 " 680
R29 " -1 " 100
P UB0766 Test Point TP-GND, 204,222, f30 " 472 " 4.7 K
223 R31 " =102 ” 1K
for Earth R32 . =104 " 100 K

P X 103N-070NNNCN  Wire Ass'y




Recommended Part/

Symbo

Recommended Part/

sz:.ol Part No. Part Name Description No. Part No. Part Namea Description
R33 |QRD161J-822 CR 8.2K C22 |QETE61HR475 E Cap 4.7 50V
R34 |QVZ1802-472 VR 4,7 K (COLOR LEV.) €23 |QCY3THK.222 C Cap Q.0022 *
R356 |ORD1614-473 CR 47 K C24 [QETB1HR-335 E Cap 3.3 .
R36 " -153 ' 15 K C26 [QETE1CR-478 “ a7 6V
R37 " -471 " 470 C26 [QETH1CR-336 ' 33 *
R38 " -151 o 150 C27 |QETE1HM-475 o 4.7 50 v
R3% " -750 " 75 C28 |QCS31HJ-270 C Cap 27P 50 v
R40 - - c29 o -100 " 10P o
R41 |QRD1614-471 CR 470 C30 o -470 ' 47 P i
R42 " -103 ” 10 K C31 |[QFN31HK-102 MY Cap 0.001 '
R43 " 271 ” 270 C32 |CETS1AR-107 E Cap 100 10V
R44 " -391 " 390 C33 [QET61CR-107 ' 100 16V
A R45 [QRZ0O054-470 FR 47 174 W C34 - -
R46 |QVZ1802-103 VR 10K 1AUDIO LEV.) cis - —
R47 |QRD161J-472 CR 4.7 K C36 — —
R48 " -103 ” 10 K C37 |ACS31HJ-101 C Cap 100P 50V
R49 ! 474 " 470 K c38 — -
R&O — - Cc39 — -
RB1 |QRD161J-333 CR 33K C40 - -
R&2 " -332 o 33K C41 |QCF31HP.223 CCap 0.022 50V
R53 " -151 o 150 C42 * 223 o 0.022 o
R54 -473 o 47 K C43 |QFN31HK-103 MY Cap 0.01 "
RES * -103 . 10 K Ca4 (QCT25CH-220 CCap 22P 6V
R&56 “ 682 * 68K C45 |QETB1CR-336 E Cap 33 "
R57 - - C46 |QCF31HP.223 C Cap 0.022 50 v
RBE8 {ORD1614-223 CR 22 K C47 |QET61HR-1056 E Cap 1 "
B59 o 223 " 22K C48 |QFN31HK-223 MY Cap 0.022 "
RGO * -183 o 18 K Cc49 o -223 o 0.022 "
R&1 * -103 " 10K C50 — —
RG2 ' -302 o 3.9K C51 |QETBI1CR-106 E Cap 10 16V
RE3 " -153 " 15K c52 " -106 " 10 "
R&4 " -103 " 10K Ch3 - -
RG5S " -103 " 10K Cs4 — -
RE6 . -103 " 10K CchEs - -
RG7 " =222 o 22K CE6 - -
R&8 " ~103 " 10 K Ch7 - -
RE9 " -102 " 1K CE8 — —
R7C - - CE9 - -
R71 |QRD161J-104 CR 100 K C&0 |QETE1HM-106 E Cap 10 50 v
R72 " -474 ” 470 K C61 |QETB1CR-106 . 10 16V
R73 o -223 . 22K ce2 . -108 " 10 o
R80 “ -103 " 10K Ca3 - -

A R151 | PUS2108-100K Posistor (ngé QETB1HR-225 E Cap 2.2 50V
C 1 |QCF31HP-222 C Cap 0.0022 50V C66 |QETG1CM-227 E Cap 220 16V
C 2 |QCY31HK-222 * 0.0022 " ce7 - -

C 3 |QCF31HP-222 ” 0.0022 " CE68 - -

C4 o 222 " 0,0022 ' CB9 — —

C 5 |QLY3THK-222 " 0,0022 " C70 - -

C 6 |QETGIHR-475 E Cap 4.7 " C71 |QETG61HR-474 £ Cap 0.47 50V
c7? " -105 " 1 "

C 8 |QLF31HP-222 C Cap 0.0022 .

C 9 [QrT25PH-560 " 56 P

cio - - L 1 (PU49994-1RO Peaking Coil TuH
C1i |QCT25CH-2R0 C Cap 2P ML 2 |A04725-10 " 10 H
ci12 " -1R0 * 1P L3 “15 * 15 uH
C13 [Q(S31HJ-470 . 47 P 5OV ALa * B8 " 68 uH
c14 . -471 * 470 P * L& 33 " 33 pH
C15 |Q{T25LH-560 . 56 P W

€16 |QCT25CH-100 - 10P L13 |PU49995-220

C17 |QET61HR-335 E Cap 3.3 5V SAW 1 |PU32087-3 Saw Filter

C18 |QCY31HK.222 CCap 0.0022 "

C19 |QFN31HK-473 MY Cap 0.047 "

C20 |QETBICR-106 E Cap 10 16V CF1 - -

C21 |QOFfNGIHK-473 MY Cap 0,047 50V CF 2 |[PU32980-2 Ceramic Filter
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8.2.7 Tuner/Timer Control Board Ass'y [0][7] PU10432A2

Symbo

No.

Part No.

Part Name

Recommended Part/
Description

Symbol
No.

Part No,

Part Name

Recommanded Part/
Description

CF 23
CF 4
CF5
CF 6

i I I I
M & WK =

FU49295-2

PU32001-2

PU32988-3
FU32167-4
PU32177-3
PU33244
FUS1467

PU21260
PU21261
PU21282
PU33324
FU33225
PU33226

PU33157-3-2
PU45908-2

PU4335%.3
"2
"4
" .0

PU43351-102

Ceramic Filter

Ceramic Filter

IF Transtformer

Shield Case (1}
Shield Cover {1}
Shield Plate (1)
Shield Case (2]
Shigld Cover {2}
Shigld Plate {2}

W/ Tuner
Test Pin

Cap. Housing

"
"
)

{AFT)

{P. DET}

{S. TRAP}
{15,625 kHz)

Large

Small

TP12,14, 21,22,
GMND

11-13

31-32

41-44

21-20 and 210

1€201
Ac202
1C203
1C204
1C205
Alczoe
Aicz207
12208
IC200
1210
1211
212

am

Q202
M a203
M 0204

D2Mm
D202
0203
D204
D205
D206
D207
D208
D209
D210
D211
D212
D213
D214
0215
D216
o217
D218
D219
D220
Dz
D222
D223

RAZ0

RAZ202
RAZ03

RA204
RAZ205
RA206

RAZ207

MN1204E
MB3761M
UPC358C
MN1218A
MB8B51AM-143L
UPD552C-088
182403

i

UPD4029C
IR2403

25DB37R
25B643R
25C1983R

10E2

"

HZBA-1L
185133

"
"

HZ6B-3

155133

SLP-135B
155133

"

155133

185133

EX8-P85333M or
FRED333M
EXB-P84333M or
FRE4333M
EXB-PB11562M or
FRE11562M
EXB-P§12333M or
FRE12333M
EXB-PBO333M ar
FREQ333M
EXB-PB4333M
FRE4333M

Integrated Circuit

I

Integrated Circuit

Transistor

e
"

Diode

Zener Diode
Diode

Zener Diode

Diode

LED
Diode

"

"

Diade

Diode

Resistor Array

EX8pg 5333M

3

EXBP34333M
EXBrg 11562M
EXBag 12333M
EXBrg2333M

E XB8-4333M




Recommended Part/

Symbol

Recommended Part/

SY'I:I‘::’I Part No. Part Name Description No. Part No, Part Name Description
R201 — e K266 [QRD161J-561 CR 560
R202 |ORD161J-102 CR 1K R267 - -
R203 o -153 o 15K 268 |CRD161J-103 CR 10K
R204 o -153 o 15 K R269 " -101 " 100
R205 " -1563 " 15K R270 — —
R206 " 153 . 16 K R271 |QRD1611-333 CR 33K
R207 o -224 220 K R272 v 2291 ' 390
R208 ' -564 - 560 K R273 — —
R209 " =222 " 22K R274 |[QRD1G1J-102 CR 1k
R210 - - R275 - -
R211|QRD161J-124 CR 120 K R276 |QRD1614-102 CR 1K
R212 o <154 o 160 K [277 " -102 - 1K
R213 " =124 - 120K R278 " -163 ' 10K
R214 " =103 " 10K R279 " -102 " 1K
215 " -223 " 22 K
R216 o -103 o 10K
R217 " 333 33K
R213 -103 10K 201 [OETG1HR-107 E Cap 100 50V
R219 o -224 220 K C202 |OFN31HK-333 MY Cap 0,033 o
R220 - - C203 " -333 " 0.033 '
R221 |QRD161J-682 CR 68K 204 " 333 " 0,033 "
R222 o -103 “ 10 K C205 " -333 0.033 "
R223 * 273 ” 27 K C206 " -223 ” 0,022 -
R224 -103 ' 10 K Cz207 " -663 0.056 "
R225 o -123 ' 12K Cc208 - -
R226 " -394 ' 390 K €209 |{QETB1HR-105 £ Cap 1 50V
R227 o -333 ' 33K C210Q - -
R228 -333 " 33K C211 |JQETE1HR-474 E Cap 0.47 B0V
R229 -103 " 10K C212{0CS31H.-151 C Cap 150 P "
R230 - - c213 " 471 o 470 P "
R231 |QRD161J-222 CR 22K c214 o -471 - 470 P o
R232 -393 " 39K C215 |QETB1ER-475 E Cap 4.7 265 v
R233 “ -393 * 39K C216 |QETEIHR-226 - 2.2 50 v
R234 |PUS1952 Tuning VR Incl, 5203 €217 |[QETGI1CR-1086 ' 10 16V
R235 |QRD1614-223 CR 22K C218 |QETG1JR-107 ' 100 G3 v
R236 " -223 " 22 K C219 |QFNITHE-563 MY Cap 0,055 50 W
R237 " -103 * 10K c220 — —
R238 " -123 " 12K C221 [OFN31HK-E63 MY Cap G.056 50 v
R239 " -183 * 18 K C222 [QETGIHR-225 E Cap 2.2 -
R240 - - C223 [QFN31HK-563 MY Cap 0.056
R241 |QRDi614-333 CR 33K C224 (QETB1CR-477 E Cap 470 16V
R242 " 332 * 33K C225 |OFN3THK-563 MY Cap 0.056 a0V
R243 " -333 ' 33K C226 ~154 " 0.1% "
R244 " -333 " 33K c227 " -393 " 0,039 "
R245 " -333 “ 33K C223 [OET&1HR.-225 E Cap 22 ‘
R246 ’ -333 ' 33K C229 (QCT25CH-100 C Cap 10P
R247 " 101 " 100 C230 - -
R24g " -104 100 K cz3 - -
R249 — - C232 |0CT26CH-150 C Cap 15P
R250 - - 233 |QAT3001-011 TR Cap 10P (334 MHz)
R251 (QRD161J-102 CR 1K C234 [OFNITHK-103 MY Cap o.M BV
R252 ' 227 " 22K C236 |QETBI1CR-106 E Cap 10 16 v
R253 " -224 220 K C236 [QCS31HJ-121 CCap 120 P 50
R254 - -472 " 4.7 K C237 " -221 - 220P "
R255 104 " 100 K €238 |OFN3THK-104 MY Cap a1 '
R256 “ -333 " 33 K C239 |QET61AR.476 E Cap 47 10V
R257 |QRD187J-102 " TK €240 - —
R258 |QRD161J-104 o 100 K C241 — -
R259 " -103 " 1O K €242 — —
R260 — - C243 |QCF11HP-473 C Cap 0,047 S0V
R261 [QRD161J-103 CR 10K C244 {QCS11HI-101 " 100 P "~
R262 " -102 ' 1K
R263 * 561 H 560
R264 " 561 * 560
RZ6%5 " -561 " 560 L201 | PU4B003-151 Peaking Coil
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8.2.8 Display Board Ass'y [0](8] .......

PUZ1421A

Symbol
No.

Part No.

Part Name

Recommended Part/
Description

Symbol
No.

Part No.

Part Name

Recommended Part/
Description,

A CP
¥ tal 201
CF201
S201

$202
5203

ICP-F10
PUS1640
FUS0224
Q3552301-401

Q351201-025

PU43351-104
i .7

ULoddbd

0
A
PLU45908-2

PUS0634

Circuit Protector
Crystal

Ceramic Filter
Slide Switch

Switch

Cap. Housing

Test Pin

LED Spacer

CHPRESET
AFT
See R234

11-14
21-27
31-39
41-43
51-55
61-66
71-78
81-810
91-97

TP201-205

for D214

Mcam

D40
D402
D403
Dao4a
D405
0406
D407
D408
D409
Dao
D411
D412
D413
D414
L4415
D416
Da17
0413
Da19
D420

RA4C
RA402
RA403
RA404

Rad

C401
Ca02
Ca03
C404

CF4

S401
5402
S403
5404
5405
8408
5407
5408
5409
5410
S411
5412
S413
S414
5416
5418
s417
5418

UPD552C-079

SLR54MT4

TLS124

EXB-P8B333M

£EXB-PB11663M
QRD181J-564

QETG1CM-476
QFN31HK-103
QCS41HI-121

ACYB1THK-471

PUS3680

PUS3848

PU52956
PUB3848

PUSZ956

I

Integrated Cirgcuit

LED

o

LED

Resistor Array

CR

I

E Cap
MY Cap
C Cap

Ceramic Filter

Push Switch

"

33kx 8

56 Kx 11

560K

47 16V
0.01 50V
120¢
470°p




8.2.9 ColorBoard Ass’y 0]09]......... PU10586A2
Sya'l:o Part No, Part Name Recogl:;::‘;g:;: art/ SVRI":‘" Part No. Part Name Hecog:sr:::}::iti :artf
5419 |PUS2956 Push Switch ICS501 |BAT200 Integrated Circuit
5420 o " ICS02 |BATOO7 "
5421 o IC503 |ANBO7P
S422 o IC504 | ANGO7P
MIcenT [HaT1741 Integrated Cireuit
PUS1911-2 F. Display 1CE02 |BATOO7 "
PUB1907A F.D. Holder Ass'y HCB03 |UPD40BEBE o
1CE0O - "
P 1 [PU43351-105 Cap. Housing 11-15 AIC605 g "
P2 v 8 " 21-28 IC606 [BAT7001 "
P23 o4 " 31-34
P a ' 7 41-47
P B " -8 o 51-58 Q501 |28C20210.R .S Transistor 25C20215
P B " -5 ' 6165 Q502 " " "
Q503 - "
PU33140 LED Spacer for DA01—412 Q504 " - "
PU23141 LED Shade for " Q505 |28C2021Q
PLB2343 LED Spacer for D417-420 Q506 -- "
QB07|25C2021Q,R S " 28C20218
PL43192-4 Binder Q508 |25C2021Q -
Q6011 25C20210 Transistor
Q602 |28C2021Q.R 8 - 25C2021S
Q603 |25C2021Q
Q604 " "
Q806 |25C2021Q,R 5 - 28C2021%
Q606 - - "
Q607 |28C20210 Transistor
Q608 | 28C20210,R 5 " 2520218
Q609 " " .
Q610 |28C20210Q -
0811 " "
0812 "
Q613 "
Q614 -
D501 {153133 Diode
DsO2| - .
D503 ”
D504 - -
D505 | 155133 Diode
DSOS | -
D507 {15599
Dsog| -
D509 (158133 "
D601 (153133 Diode
D602 - -
D603 155133 Diode
D804 - -
DB05 | 158133 Diode
D606 ' "
R501 [QRD1614-162 CR 1K
RsO2|( - -102 " 1K
RSO3 -102 " 1K
RS04| 102 " 1K
R50G| 472 " 4.7k
R506| -182 " 1.8K
R507| ~ -102 " 1K
R508( -331 i 330
REOQ| - 473 ” 47K

gn




8-12

S\rﬁl:ﬂ Part No. Part Name Racorgen;:::g::lo: art/ SV:CI.}’Ol Part No. Part Name Racogmen;:::z:ic‘lj:art/
R510|ORD161J-223 CR 22K R612[QRD161J-472 CR 47K
R511 . -223 - 22K RE131 102 " 1K
rR512} " -473 47k RB514 102 " 1K
R513! " -393 ” 39K R615| 562 " 56K
R514| -223 i 22K R616 |OVZ3506-681 VR 880 (P.P.B.COL.
RB15| -473 > 47 kK R617 - -
R516| 331 - 330 R618|QRD161J-392 cR 39K
rRe17| -301 i 390 Re19| ¢ -392 " 39K
rRe1g| -102 " 1K rR620| 564 " 560 K
Re19| " 682 - 88K R621 |QvZ3506-472 VR 4.7 K (P. CONV.
Rs20| - -822 8.2 K BAL)
RH21 " -102 " 1K R622 [QRD161J-562 CR 5.6 K
Rs2z| " 102 1K Re2z| " 471 . 470
RG23| " 562 " 8.6 K R624 [QVZ3506-103 VR 10K (P. AFC}
Rs24| ¢ -562 " 56 K RE625 [QRD161J-821 CR 820
Rs25| - 223 22K R626 272 - 27K
R526] 223 " 22K re27| - 123 » 12K
Rs27| 473 " 47K Rezg| - -471 " 470
R528 |ERTDZFHL-2025 | Thermistor 2K re2o| 471 - 470
R520 |QRD161J-272 CR 27K R630| - 682 56K
R530 -182 " 18K R631 - 122 - 1.2 K
RS31y o 332 33K R632| 331 . 330
R532 " -102 ” 1K R&633 [ORG1294-331 OMF R 330
R533 " -102 " 1K R634 [ORD1614-392 CR 39K
RG34 -823 " 82K R635| -392 - 30K
R535| - -183 18K R636| -333 " 33K
Re36| - RE:A 180 RrR&37| -102 1K
RE37 g 222 " 22K R638 102 1K
R538 " -681 " 680 RG39 " -122 1.2¢
RS39 -393 " 39K Redo| 681 630
R&40| -333 " 33K RG41 " 271 - 270
R541 " -39 " 390 REAZ " 103 " 10 K
RS42{ 681 " 680 Reaz| 103 " 10K
RBA3 |QVZ3506-102 VR 1K (S.PBCOL! RG44 . 223 " 22K
R544 [QRD161J-182 CR 18K _ RE45[ -223 " 22K
R545 |QYZ3506-471 VR 470 (S. REC. COL.) RG46| 122 - 1.2K
R546 |ORD1614-220 CR 22 R647| -273 ” 27 K
R547 " -184 " 180 K Re4g| “ 562 " 56K
Ro48| -392 " 39K Re49| ~ 181 " 180
R549 " -682 “ 8.8 K Rés0| 152 " 1.5k
RSB -102 1K R651 " -181 " 180
RE561 " -102 v 1K R652| 681 680
R552 ' -104 " 100 K REG53 w 821 n 820
R563 " 182 " 18K resa| .393 - 39K
R564 {QvZ3506-472 VR 4.7 K {S.DET} RE5G| .333 ” 33K
R555 [QRD161J-103 CR 10K RES6 279 - 37k
R556 " B2 . 58K RE57 v -102 . 1K
R557 " 333 - 33K Aes8| - 103 10K
R558 " -393 " 39K R659 r 103 o 10 K
R559 " -181 ' 180 RE60 * -181 b 180
Resgo| ~ -102 " 1K RE61 " 222 " 22k
2‘:66; ” -393 ” 39K resz| - -222 - 22K
R564 |QRD161J-181 CR 180 gggf - _:gg . 1gi
R565 - -181 o 180 .- .
RGO " 272 “ 27K R&65 -582 5.6 K
REO2 53 w 15 K Re66| 123 " 12K
R603| A7t - 470 R667] " 562 " 58«
R&04 v .203 - 29K RGEB -222 * 22K
RE605 - -393 - 39 K RE6O| 221 220
RB06 ' -333 - 33K re70l 102 " 1K
Réo7r 333 - 33K A671|Qvz3s06-102 VR 1K (r.IM) REC,
R608 " -393 . 39K <OL)
RBOO - 472 . 47K
R610 " 074 v 570 K R672|QRD1614-223 CR 22 K
R611 |QvZ3506.223 VR 22K (VX0 ({21} RE73 ” -223 . 22 K
Re7a| - -681 " 650
Re78| - -331 " 330
RG76| - 151 “ 150




sv:}:?' Part Na. Part Name Recogar::::g:ic;:artf Svﬁ:-ol Part Nao. Part Name Recogi:;::g:ﬁ):artf
R677 - - C535 |QETE1HR-225 E Cap 2.2 50V
RG678 - - C536 |OCF31HP-103 € Cap 0.01 "
RE79 - - €537 |QCS31HJ-330 " 33p
RG80 - - C538 [QCF31HP-103 - 0.01
R681| QRD161J-563 CR 56 K €530 |[QETE1AR-476 E Cap 47 0V
R582 -182 " 18K C540 |QCF31HP.223 C Cap 0.022 50 V
RE83| QVZ3506-472 VR 4.7 K (S.(M) DET)) C541 |QETE1AR-336 E Cap 33 10V
RE84|QRO1611103 | CR 10K Cots|acramniios  |cco coot
" ' - ap .
gggg :ggg 236 ,f €544 [QET61AR-476 | E Cap 47 10V
C545 [QCF31HP-223 C Cap 0.022 50V
R637 -393 30K CBa6 U _
RE88 - - C547 [QETE1CR-106 | E Cap 10 16V
RE8Y | QRO181.-181 CR 180 C548 | QCFR1HP-103 C Cap 0.01 50 V
rea0| “ -102 " 1K C549 " -103 - 0.01 -
REO1 " 303 " 9K C551 |QCS11HJ-390 C Cap 30p
R&92 - - C552 |QCcF31HP-223 - 0.022 50 V
RBA3 [ QRD161J-181 CR 180 C553 |QETB1AR-476 E Cap a7 10V
Reed| v 181 |- 180 cot |aceaoang |C°® o S0V
" “ C601 . .
gggg _ -104 _ 100 K C602 |QAT3001-000 | TR Cap (P. VXOL1} }
C603 }QCS31HI-471 C Cap 470P 50V
R697 - - ceoa| v An o 470 P -
RE93 |ORDI16G1J-104 CR 100 K CB05 . 101 a 100 P "
RG99 272 " 27K C606 [QETE1AR-A76 E Cap 47 16 v
R700 | OVZ3506-102 VR 1K (N.PECOL) CBO7 [QCF31HP-223 C Cap 0.022 50V
R701 {QRD161J-123 CR 12 K cs08 i -223 : 0.022 "
R702 B 682 . 68K CE09 1QETB1AR-476 E Cap 47 ny
R703 B _ C610 |QCF31HP-223 C Cap 0.022 50 v
F704 ~ - Ce11 " -223 ” 0.022 "
C612 |QETH1ER-A75 E Cap 4.7 25 v
C613 |GCF21HP-103 C Cap om 50 v
C614 " -103 - 0.01 -
£615 [QETE1ER-476 E Cap 47 25 v
CHG1 |QCF31HP.103 C Cap 0.01 50V CB616 [QCFR1HP-103 C Cap 001 50 V
C502 -103 " 0.01 " CB17 |QEE4A1CM-106 T Cap 10 16 V
Ch03 " -103 " Q.01 " €618 [QFN31HJ-472 MY Cap 0.0047 50V
€504 | OETE1AR-476 E Cap 47 10V CB19 [QCF31HP-103 C Cap 0.01 .
€505 - -476 . 47 " CB20 “ 103 " 0.01 .
C506 | QCS31HJ-220 C Cap 22P B0 V C621 [QETBTHR-225 E Cap 22 "
C507 | QCS11HJ-2RO - 2F " C622 [QCF31HP-103 C Cap 0,01 "
C508 | QCF31HP-223 " 0,022 " C623 |QCS31HJ-820 " gzp i
C500 | QETB1AR-476 E Cap 47 10V C624 |[QCT25CH-270 7P
C510 { QCS11HJ-2R0 C Cap 2P 50 V 625 " 220 " 2P
C511 | QETB1AR-476 E Cap 47 10V CB26 [QFN31HI-473 MY Cap 0047 50 V
C512 " 478 “ 47 » C627 |QETB1HR-335 E Cap 33 25V
C513 | QFPA2A).222 PP Cap 0.0022 100V 628 |OFN31HJ-333 MY Cap 0.033 50 V
C514 | QCF31HP-223 C Cap 0.022 50V C629 |QETH1ER-335 E Cap 33 16 v
C515 | QFN31HJ-104 MY Cap 0.1 " C630 |QET61HR475 " a7 50 V
C516 | QCS31HJ-181 C Cap 180 P " €631 [QCs31HI-33 C Cap 380 "
C517 | QCF31HP-103 " 0.01 " C632 |QFN31HJ-332 MY Cap 0.0033 "
€518 | QCS31HI-101 " 100 P - C633 |QCF31HP-103 C Cap 0.01 i
CE19 | QFN31HJ-103 MY Cap 0.0 C634 " -103 > 0.01 "
520 - -103 " 0.01 C635 [QETH1HM-224 E Cap 0.22 "
C521 | QCF31HP-223 C Cap 0.022 - CB36 [QCF31HP-103 C Cap 0m -
C522 | QETH1AR-A76 E Cap 47 10V 637 - -
C523 | QFN31HJ-103 MY Cap 0.01 50 v C638 [QCF31HP-103 C Cap o.M 50V
€524 | QCF11HP-103 C Cap o0 50 V C639 [QETEIARATE E Cap 47 10V
C525 | QFN31HJ-103 MY Cap 0.01 5OV CBA0 |QCF31HP.223 CCap 0022 50 v
C526 | QCF31HP-103 C Cap 0.01 ” C641 " -103 - .01 "
C527 | QETH1 AR-476 E Cap 47 10V cedz| - -103 " 0.01 "
c528 “ -476 - 47 " ce42 " -103 " 041 "
C529 | QCS31HJ-331 C Cap 330P 5O v C644 |QETBICR 476 £ Cap 47 16V
C530 | QCF31HP.103 " 0.01 " C645 [QCF31HP-223 CcCap 0.022 50 v
C531 102 " 0.0 " C646 " -103 " 0.01 "
ca32 " 103 0.01 " Cc6a7 " -103 " om "
C533 | QFN31HJ-473 MY Cap 0.047 " C648 - -
C534 | QET81HR-225 E Cap 2.2 " CB42 (QETE1AR-476 E Cap a7 1oV




814

Svﬁ:_ol Part No. Part Mame Recog:;::;:::): art/ Svm:f’l Part No. Part Name Hecog;:::gm:art/
650 | QCF31HP.223 C Cap 0.022 50V CF601 [PU4BS21 Ceramic Filter
€651 103 “ 0.01 -
C652 " 103 " 0.01 . EQB01{PUS2168 Equalizer
C653 " 103 - 0.01 -
£654 " 103 0.01 - X601 |PU31449-7 Crystal
C655 - - xgozi 4 "
C656 [QETB1AR-476 E Cap 47 0V
C657 | ACF31HP-223 C Cap 0.022 50V PL43351-3 Cap. Housing (11-13)
C658 | OETE1AR-476 E Cap a7 10V v4 “ {21—24)
C659 | QCF31HP-223 C Cap 0.022 50 V 5 {31-35)
C660 | QETH1AR-336 E Cap 33 10V -2 - {41—42)
C661 | QCF31HP-122 € Cap 0.0012 5OV -2 o (5152}
0662 | CETE1HR-105 E Cap 1 " 2 " {6162
0663 | OET61AR-476 " 47 10V 2 " {71-72)
C664 | QCF31HP-123 € Cap 0.012 50V ' -2R - (81-82)
C665 - - ' 3 o {91-93)
C666 | QETA1CR-106 E Cap 10 16V 2 " {101—-102)
C667 | QCF31HP-103 C Cap 0.01 50 V ' -2y o (111-112
C668 ” 223 - 0.022 & " 2R " {121-122)
C660 |QETE1AR-476 E Cap 47 RY v 2R - (131-132)
C670 - - ' 3R g (141-143)
C671 |CQCF31HP-223 C Cap 0.022 50V ' 3 & {151—153}
672 - - v 4R . (161-164)
673 — - . - (171=172}
C674 | QCF31HP-103 C Cap 0.01 5OV P (181—182)
675 n - 2 (193132}
CH76 | QFN31HI-563 MY Cap 0.056 5OV P . (201 -2
C677 - -
C678 | QCF31HJ-103 € Cap 0.01 50 V PUS0766 Test Pin TP-GNO, 501, 502,
CA79 | OETE1AR-476 E Cap 47 10V 506,521, 522,
C680 | QCS11HJ-270 C Cap 27 P 50 Vv 523
€681 [ QCF11HP-223 C Cap 0.022 50 V TP-603,6086, 612,
621,622, 623,
L502 | PUS2742 -
LE03 |PU4ss7 -
A L8504 [PUags30-101K o 100 xH
L505 " 560) - 56 kH
L506 |PU47061-333 33 mH
A L507 [PLI4B530-101K " 100 uH
L508 | PUB2223-390TL | 39 pH
L8601 [PUI49057 “
M LB02 |PUA4SE30-101K . 100 uH
A Len3 * 401K - 100 uH
M Le0a 01K - 100 kH
A 1605 " 01K g 100 kH
A Leos 01K - 100 pH
1607 [PUA7051-123 12 mH
L608 " 822 & 8.2 mH
L609 [PUS3223.680TL | 68 uH
DLG0T [PUSI221 2H Delay Line
DLE02 | PLISA3 1Y 1H Delay Line
HPFS501 1PLIBI 701 High-Pass Filter
LPF&ON |PLISO747-2 Low-Pass Filter
BPF501 |PLIS1790 Band-Pass Filter
BPF502 | PLIA9406 -
8PF503 |PLIE2743 o
BPFG0O1 |PLIAS4GE Band-Pass Filter
BPFB02 | PL32489 -
CF501 |PLI4BE21 Ceramic Filter



8.2.10 Regulator Board Ass’y [1][0] ...... PU21268E
Syrm:oi Part No. Part Name Recog:;::;::; :att! Svm:ol Part No, Part Name Recorg;:;r::m :art!
Moo 1 |sDezrs Transistor MG 4 [ DCF22HP.103 C Cap 0.01 500 V
a2 - - Mo s 103 " 0.01 -
Q 3 |25D8B39R.5 Transistor 2506395 M6 | orHs2AM.224 WM Cap 0.22 100 W
O 4 |28DB37R.S " 2506375 MC 7 |QEL7IER.478 E Cap 4700 25 v
A a5 |xps3rs c g |ceT6ICR476 - 47 16 v
Q6 - - co 476 47 -
O 7 |25Dbe37s Transistor (a3 T — —
Mo s - - Mocir LacrazHP103 C Cap 0.01 500V
A0 o [808950 E 2SD805E Aciz 103 " 0.01 "
010 [250639R.S " 2506395 MCis -103 0.01
Q211 | 28C26550,Y 2RC2655Y A4 103 0.01
M C15 | QFHSZAM.224 MM Cap 0.22 100V
M C16 | QELTIVR-ATR E Cap 4700 35 v
C17 | QETB1VR-107 - 100 "
&DS t {D5FBI1G Diode Stack C18 | QFN31HK-103 MY Cap 0.01 50V
MDS2 . - ci1a " 5652 . 0.006
C20 | QETBICR-227 E Cap 220 16 W
M C21 | QCF32HP103 C Cap 0.01 500 v
M C22 103 . 0.01 "
b1 - - M Cz3 o 103 0.01
Oz - - /Mc24 103 0.01
O3 - - M C25 | QFHS2AM.224 MM Cap 0.22 100 vV
D4 - - MC26 | QEL7TVR.478 E Cap 4700 35 v
0B |HZ12C.5L Zener Dhiode C27 | CQETBICR.476 - 47 16 W
D 6 [152076A Dhode c2e 106 10 o
0 7 |HZ7A-1L Zener [hode
8 {10E2FA-B Diade
M Do |vo3c .
A D10 - - ARy 1|PUsi258 Relay
M D1 " .
M D12 iy PUS1212 Fuse Chp for F2—Fd and F8
D13 |HZ12C-3L Zener Diodea
D14 1520764 Diade PLUS05G7-06 Cap. Housing 11—16
PU43351-2R - 31-22
" -3R 5153
3 61-£3
R 1 - - “ 3R 71-73
R 2 |GRD1814-182 CR 18K . -5 81—
R 3 - -470 - 47 " 2 01—
R 4 " 153 " 15K 6 101-108
R s .- 472 47K 3Y 121123
R 6 - 223 22K
R 7 v -153 15K AT74138-1 Test Pin TPI-T P4
R 8 . 472 47K
R 9 - - PLIAZ1G2.4 Binder
R10 - -
Ri1t |GRD181J-182 CR 1.8 K F 2 - Fuse (T24}) See S tion 7.2.3.
R12 ” -182 v 1.8 K =] - " AT2.54) "
f13 . 821 820 F a4 - T iT2.6A}
R14 102 " 1K E 5 - -
R15 |0vZ3244.102 VR TE {12V ADJ) F & - Fuse (T1.254) See %o tion 7.2.3.
R16 |orRD181J.222 CR 22K
R17 " -222 " 22K
R18 " -470 47
R19 - -223 " 22 ¥
R20 472 " 17K
R21 181 180
R22 472 47K
R23 " -222 " 22K
(ol - -
M T 2 |0CF32HP-103 € Cap 0.01 500 V
AcC 3 -103 “ 0.01
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8.2.11 NTSC Color Board Ass'y [1][1] .... PU21468A
S‘V;‘l::)l Part Nao. Part Nams ng:::::::;:m'tf Sv::ol Part No. Part Name Recogar:::‘:::;:wt!

1C401 {HA117417 tntegrated Cirewit R446|QRD161J-102 CR 1K

R447 " -102 " 1K

R448 ” -223 " 22K

R44% " -223 22K
Q401 [2SC20210 Transistor R450 * -181 o 180
Q402 " " R451 " -2 v 220
Q403 |28C20210,R,8 " 25C20218 R452|QvZ23244-472 VR 4.7 K (REC, COL.
Q404 " " * LEW.}
Q405 |25C20210 " R453|QRD161J-680 CR 630
Q406 - — Ra54 ” -392 o 39K

R455 " -103 " 1K

R456 - _
D401 |158133 Diode
D402 - -
D403 |185133 Diade C401 JOFN3THJ-103 MY Cap 0.01 S50V
0404 " ” C402 [ QCS31H4-220 CCap 22e "
D405 " " CA03 |QFN3THJ-103 MY Cap .01 "
D406 " o C404 | QCF31HP-103 C Cap 0.01 "
Dag7? " C406 — -

C406 | QCF31HP-223 C Cap 0.022 50 v
R401 — - c407 " -223 ” 0.022 "
R402 |QRD161J-221 CR 220 C408 | QETB1ER-475 E Cap 4.7 25V
R403 ” -123 - 12 K C409 [QFN31HJ-473 MY Cap 0.047 50V
Ra(4 (OVZ3244-472 VR 4,7 K ({CONV., BAL.} CAO|QCF31HP-103 CLCap 0.0 "
R405 |ORD1614-682 CR 6.8 K can " -103 " 0.0 "
R406 " -564 " 560 K C412|QETB1AR-476 E Cap a7 10V
R407 " 552 56 K C413 |QCF31HP-223 CCap 0.022 50V
R408 |OVZ3244.223 YR 22 K {VX0O} Ca14 |QFN31HJ-472 MY Cap 0.0047 -
R409 |QRD161)-274 CR 270 K C415 |QETB1HR-225 E Cap 2.2 -
R410 " -223 " 22K Ca16 |OCFITHP-103 C Cap 0.01 "
R411 " 821 " 820 C417 — —
R412 " 662 " 5.6 K c418 - -
R413 " -122 ' 1.2 K c419 - _
R414 " 47 o 470 C420 |QCS31HJ-820 C Cap 82F a0 v
R415 " =162 ! 1.5K €421 |QCT26CH-220 ” 22P
R416 " -562 ” 56K C422 ” -270 " 27P
Ra17 " -103 " 10K C223 |OETG1ER-475 E Cap 4.7 25V
R418 " =103 " 10K C424 {QFN31HL-473 MY Cap 0.047 50V
R419 [QOWZ3244.103 VR 0K {AFC} C425 |OCS31TH.$-391 CCap 3a0pP -
R420 [QRD161J-472 CR 47K C426 |QETG1HR-225 E Cap 2.2 o
R4 21 ” -332 " 33K C427 |CETBICR-106 ” 10 16 W
R422 - -123 " 12K C428 |QCF31HP-103 C Cap 0.0 50V
R423 ” -662 " 56K C429 " -103 ° Q.01 "
R424 " -222 ” 2.2K C430 |QETB1HR-224 E Cap 0.22 "
R425 " -101 " 100 C431 |QCF31HP-1063 C Cap Q.01 "
R426 " -123 " 12K €432 o -103 " 0.01 ”
R427 t 562 " 5.6 K €433 " -103 " 0.01 "
R428 " -393 " 39K C434 |QFN31HJ-333 MY Cap 0.033 "
R429 b -333 . 33K C435 " -333 " 0.033 o
R430 ' -393 - 39K C436 " -333 . 0.033 ”
R431 " 333 ” 353K C437 |QOETG1AR-476 E Cap 47 10V
R432 - - C438 |QCF31HP-223 C Cap 0.022 50 v
R433 - - C439 |QETG1AR-476 E Cap 47 10V
R434 QRD161J-471 CR 470 C440 |QCF11HP-223 [ Cap 0.022 50V
R435 ” 47 - 470
R436 -562 . 56K L401 |PU4BGE30- 101K Coll 100 uH
R437 b -122 ‘! 1.2K L4002 ” 470 . 47 uH
R438 472 - 47K .
R439 -151 " 190
R440 [Q RG129J-391 OMR 390 BPF407 | PUS4458 Filter
R441 [QRD161J-683 CR 68 K BPF402 | PUB44KO ”
f442 " -102 " 1K
R443 " =102 " 1K LLPF401 |PUBG?47 Filter
R444 ' -681 " 680
R445 " -1 - 820 Ota0l (PUSO723-3 1H Delay Line
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8.2.12 Mechacon Board Ass'y {1][2] .

PU10477A

Symbol
No,

Part No,

Part Name

Recommended Part/
Description

mbof Recommended Part/
SVNO' Part No. Part Name Description
X401 |PUA7931.2 Crystal
18401 | PU33108-039 Intine Block
PUA3351-4 Cap. Housing {11-14)
' -3 o {2123}
" -2 {31=-32}
2R " 121—-42)
" -2 " (51-52)
o 4 {81-64)
-2Y " {71=72)
-2 " {8182}
PUB0766 Test Point TP-403, 404, 412,
421,422, GND

IC

AIc

Ic
IC

MG

1C
1C
I
1C

BEEEEEE
DODODOD

00 =) M B ry =

>
oo

w

oCooDoOogoooTg

1
2
3

o

C10

Moci

12

Mc3

114

BN
0o

012
Q13
Ao
MAails
Q16
217
Aais
FaNeR ks
020
az1
Q22
Q23

W~ P LW -

METOMT4L

MBI Z7AP
MS50T78E5P or
MB07825P
MEBEOTE6SF or
TMS1026N2LL
UPDBS2C-210 or
UPDGE53C-185
UPC339C
MEBA51OP

UFPD4050C
MELS1GP

M54532P

25A10200.Y

ar
m
"

e

25C28550.Y
2588410
25C28770.Y
250637k
2SC3070
26DG3IT7R

25B6410Q
25K 34C

PH302
152473

Integrated Circuit

Transistor

Transistor

Transstor
FET

Phota Digde
Dinde

MEO7BBSP
MBO7BESP

UFDBS3C-210

25A1020Y

25C2650Y

28C187 7Y

for nfrared Receiver
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SY:I:.OI Part No. Part Name Recorg;l;z::::;: art/ Svm‘l:.ol Part No. Part Name Recog:‘ls::}:n::‘l):artf
D20 [WO03C Diode R35 | QRD181J-472 CR 47K
D21 " " R36 - 103 " 10K
D22 R37 -103 10K
D23 R38 " 102 1K
024 |HZ9B-3L Zener Diode R39 -103 " 10K
D25 |HZ16.2L - R40 . -103 " 10K
026G |HZ78.2L R4 - -103 " 10K
D27 152473 Diode R42 . -103 " 10K
D28 — — R43 " <103 " 10 K
D29 | 152473 Dinde R44 " -103 - 10 K
030 - - Ra5 "~ -103 " 10K
031 - - R4G6 " -103 ! 10K
Daz — _ RA47 " =103 " 10K
D33 | 152473 Diode R48 . -103 " 10K
D34 |HZ12C-3L Zener Diode R49 " -103 " 10K
035 - - REQ 102 . 1K
D36 152473 Drigde RE&1 102 " 1K
037 " - nG2 -102 " 1K
[ mjetst REL3 -102 1K

R54 102 1K
. R55 -103 10K
R56 2103 10K
RA 1| EXE-PBA333M Rresistor Array R&7 ' -103 10K
Ra 2 " " R58 " -103 " 1K
RA 3 . R&54 -103 " 10K
Ra 4 RE0D - 103 10 K
RA 5 |EXB-P312333M RG1 =222 " 22K
RA B [EXB-LDA1D3G RE2 222 22K
RG63 -102 10K
RB4 2103 10K
RES -333 33K
F 1 |QRD181J-102 CR 1K RB6 -333 - 33K
R 2 - 104 - 100 K RE&7 103 10K
R 3 |QRD142J-102 1K 174 W RES " 104 100 K
R4 " -102 " iK " REQ -103 10 K
R & |ORD181L-223 22K R70 -333 " 3K
R & . 473 47 K R71 105 1M
R 7 -333 33K R72 -106 1M
R 8 334 330 K R73 102 0K
R a9 -473 " 47 K R74 - -
R10 o -101 " 100 R75 [ORD181J.103 CR 10K
Ri1 . 272 27K R76 473 " 47 K
R12 223 22K R77 -333 " 33K
R13 273 27K R78 -333 33K
R1a 223 22K R79 " -333 33K
R15 104 100 K R3O - _
R16 -103 " 10K R81 |QRGN19J.4705 OMR 47 W
R17 -104 100 K, RE2 -BB0S " 68 "
R13 -103 10K R83 |ORD1224-102 CR 1K 172w
R19 -B64 BE0 K RE4 222 " 22K ”
R20 102 1K R85 " 102 " 1K
R21 333 33K REE " 222 " 22K "
R22 " 104 ' 100 K RE7 - -
R23 " -333 ” 33K RES — -
R24 |ORw147F-1035 [MFHR 10K 114 W R8a - -
R25 [QRD181J-103 CR 0K RO0 |ORD121J-392 CR 39K
R26 " -104 o 100 K R91 " 102 - 1%
R27 . 103 10K RQ2 104 100 K
Rz28 - -104 100 K RO3 - 471 470
R29 " 102 1K R34 - -
R30 102 o 1K RO5 |QRD181J103 CR 10K
R3t " -103 " 10 K RO6 334 - 330 K
R32 . 103 o 10K RO7 |QRD182J-103 " 10K
R33 103 10 K
R34 103 10K
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8.2.13 Operation Board Ass'y [1][3] .

PU10434B

Symbol

Recommended Part/

Symbol

Recommnended Part/

No Part Na. Part Name Description
C 1 | QEKB1CM-226 E Cap 2 16 v
c2 226 " 22 "
C 3 |2ETEHICM-226 22 v
C 4 |QETETEM-A76 47 25 v
C 5 |QEKGBIHM. 105 " 1 50V
cCé -10% " 1 -
C 7 {QETHIHM-105 1 '
Cca -105 " 1 "
C 9 OFN3ITHE 472 MY Cap 0.0047 ”
C10 103 " o.M '
C11 |QETEICM-106 E Cap 10 6V
c12 -108 "~ 10 v
i3 -108 10
C14 | QFNITHE-103 MY Cap o.M 20V
Cis 2333 " 0.033 "
C16 -333 0.033
C17 | QCE31HI-471 C Cap 470 F
c18 121 " 120 F
C19 33 330F
C20 " <101 100FP
C21 -1 100 P
C22 [QEKGICM-226 E Cap 22 16V
C23 [OEE41CM-1086 T Cap i0 "
C2a | QETH1CHM-A76 E Cap 47
cz25 236 - 33 "
C26 |QCC51CN-223 CCap 0.022 16 W
C27 | PLS4342 -
181 |PU33106-016 Inline Block
1B 2 015 ”
CF 1 |PLIED224 Ceramic Filter
CF 2 1PLi40487 o
PL143351-9 Cap. Housing 1-9
" -20 " 11-30
-7 31=-37
-6 " 4148
-7 " 81-57
-6 " 61-66
12 71-82
-2 a1-92
PL51945-10 Housing 101=-110
" =20 "’ 111=130
Pt43351.7 Cap. Housing 141-147
" -7 - 181-157
PLS1G42 Sheeld Case 11)
PLIS1943 ' 2} for Top
PS4 * 13} for Bottom
A PLI3328 Heat Sink for Q14, Q15
PL45373-3 Transistor Spacer
GPsT300625 Screw
SBST30062S "

No. Part No. Part Name Description
'C 1| MBOT15AP Integrated Circunit

Q 1 | 25DE360 R Transistor 25D636R
01| 152473 Criccle

0D 2 |HZ7B-2L Zener Dhode

O 3 | HZ6C-ZL o

O 4152473 Hode

D& " v

D&

D 7 1 wo3c

[ v "

0D a

D1g — -

D11 | SLE34MTH LED

012 | GL3MDE v

0132 | SLR34MTS !
D14 | GL3HDS :
D15 - '
D16

o7 ”

R ¥ "

D19

020

021

D2z

D23

D24 :

D25 ”

45 "

R 1 | ORD1811-102 CR 1K

R 2 " -102 . 1K

R 3 333 33K

R 4 : -164 150 K

R 5 -B21 820

R 8 " 821 820

B 7 821 " 820

R 8 -821 820

R Q 821 820

R10 821 820

Ril -8 " 320

R12 " 821 820

R13 o 821 820

R14 " 821 820

R15 " B2 820

R16 " 821 820

R17 -821 . 820

f18 821 820

R19 821 ' 820

R20 o -821 820

R21 - -

C i |OETBIHR-335 E Cap 3.3 50 W
C 2 |OCs41HI-221 C Cap 220°P

c3 " 221 ' 220P -




8.2.14

Servo Board Ass’y [1][4] .........

PU10587A

Symbol
.

Part No.

Part Name

Recommended Part/
Description

Symbol
No.

Part No.

Part Name

Recommended Part/
Description

CF 1

10w W Wb n
i e R T I O R T

%]
=

SN
512
513

PU40457-2

OSL23158.008
PLI51189

PLI43351-120
-103
-102

PUIS0634
PLIE2A27

Cerarmic Filter

Lever Switch
Tacr Switch

Cap, Housing

LED Spacer {B)

Sub-power

T 20
21-23
31-32

for D12, D14-026
for 011,13

8-20

ic
Ic
Ic
Ic
Al
Ac
Alc
iIc
IC
IC10
iC11
tCc12
Ic13
A4
iIC15
116
Ic17
IC18
IC19

.

o e T R R s B

PODORDODOD
Ow~NDREWN =

oo
-

Q12

D13
D14
D15
D16
o7
oig
19
D20
D21
D22
D23
D24
D25

D26

BAB305
BAB302A
MBE4066BM
UPC1458C
M54544L
UPD553C.237
BABSE1
UPC4558C
MBS4066BM
BAB30D2A

WMBB84066BM
MB36G14
HA13008
UPC4558C
BAZ22YV
UPC393C
M54519P

25B841R.8
25D636R.5

"

25BG41R .S
25DE36R.S

o

2SBB41R.S

152473 or
MA1T50

HZGA-1L
HZ16-2L

152473 or
MAIED

HZ5C-2
152473 or
MA 150

Integrated Circuit

Integrated Circuit

Transistor

Transistor

Diode

Zener Diode

a

Diade

Zener Diode
Diode

“

25B6415
25D636S

25B6415
25D836S

25B6415

152473

152473

ar

152473

152473




Recommended Part/

Symbol

Recommended Part/

Sva'l‘l:o Part No., Part Name Description No. Part No. Part Name Description
D27 | 152473 or - Ciode 152473 R42 |QVP4A0B-154  |VR 150 K {N. PRE SET}
MAIS0TA . R43 [QRD182)-683 CR 68 K
ggg - ) . R44 |PU5S1884 VR 280 K{X2/5TD
030 . . . TRACKING)
031 . o o R45 [QRV141F5112 |OMR 51.1 K
D32 " - " R46 |QRD181J-393 CR 39K
D33 o - - R47 |QRV141F-1963 |OMR 196 K
034 ” " o R48 - _
D35 - . R49 |QRD181J-104 CR 100 K
D36 - - i RS0 “ 334 " 330K
gg; - . . R51 o 334 330 K
D39 . . R52 - 684 - 880 K
D40 . - . R53 332 - 33K
D41 . . " R64 g -104 - 100 K
D42 " - RS55 - -103 - 10K
D43 ‘ . ‘ RE6 |OvP4AOB-473 |VvR 47 K {D.PU.P.
D44 LEVEL)
gjg’ . N } rR57 |CRD181J.223 CR 22K
D47 . " RS8 [QVZ3501-224 VR 220 K {CH-2 SWi
D43 . » R59 |ORDI811-224 CR 220 K
D49 . o R60 " .223 - 22K
D50 - " - R61 |QvZ3501-224 VR 220 K {CH-1 5w}
i/ D51 | RD20ER3 " R62 [QRD181J-224 CR 226G K
‘& D52 | ROZ0EB3 - or RD22FB1 RG3 - -273 - 27K
D53 | RD5.1EB1 - or HZ5B-3 BG4 g 224 o 290 K
R 1 _ _ R65 |OVPAAOB-104 VR 100 K {CH-2 V.P)
R 2 |orD181J-272 CR 27K RE66 |{QORD181J-153 CR 15K
R 3 33 - 330 R67 o 183 - 15K
R4 “ 334 g 330K R6E |PUS1885 VR 100K [CH-1 v Pl
R5 v 103 ” 10 K R69 |QRD181J-153 CR 15K
R6Y 108 . 10K R70 | * 53 | 15 K
R 7 " 102 & 1K ; .
R 8 v 20a . 390 K R71 274 270 K
R g v 103 " 10 K R72 " 104 o 100 K
R10 . -103 - 10K R73 |QvZ3801-224 VR 220 K [REC SW)
R11 " .154 w 150 K R74 |QRD181J.683 CR 88 K
R12 |Qvz3s01-104 VR 100 K (N. CAP. R75 " -225 o 2.2 M
DISCRI} R76 o -334 - 330 K
R13 |QRV141F-6652 |OMR 66.5 K R77 “ 103 " 10K
R14 |Qvz3s01-104 VR 100 K (P. CAP, R78 " -103 o 10K
DISCRI) R7¢ " 563 - 56 K
R15 |QRV141F-1183 [OMR 118K R80 " -103 " 10K
R16 |QRD181J-104 CR 100 K R81 " -103 " 10K
R17 i 564 ’ 560 K Rg2 " -103 o 10K
R18 " -165 " 1.5 M R&3 " -333 " 33K
R1Q - 473 " 47 K R84 " -681 ” 680
R20 " 103 " 10K R85 ” -123 " 12K
R21 e 102 “ 1K R&6 ” 224 " 220K
R22 Y102 " 1K R&7 " -563 56 K
R23 03 " 10K R88 "o -8 " 19 K
R24 o -183 " 18 K R89 - -
R25 " 824 - 820 K RA0 - -
R26 ot 279 " 27K R31 |QRD181J-103 CR 10K
Rz? L4 _183 -r 13 K ng ” '224 "~ 220 K
R28 ” 684 “ 680 K R93 v -332 " 3.3K
R2¢ " 473 " 47K Ro4 3 -333 - 33K
R30 T ) . 18K R95 " -472 3 4.7K
R31 - -103 " 10 K R96 " -474 " 470 K
R32 |QvPaA0B-103  |VR 10K (N, SLOW P, RO7 |QRV143F-2552 |OMR 265K
} LEV.) RO8 |QRD181J-682 CR 6.8 K
R33 [QrRD181J-223 CR 22K R99 N -104 " 100 K
R34 " 223 2 79K R100 | QVvZ3501-683 VR 68 K. D. DISCRI)
R35 |QVP4AOB-154 VR 150 K {P. SLOW P. R10T [ORV141F-1433 |OMR 143 K
LEV.) R102 [QvZz3501-473 VR 47 K (h. D. DISCRI)
R36 |QAD1811563 CR 56 K /103 [QRD181J-225 CR 220 K
R37 - 273 » 27 K RiDa| 103 " 10K
R38 - 273 - 27 K R105| - -103 “ 10K
R39 " 124 . 120 K —
RA0 |QVP4AOB-154 |VR 150 K{PAL PRESET
R47 {QRD181J-563 CR 56 K
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Symbol

Recommended Partf

No. Part No. Part Name Description

R106 [QRD1814-103 CR 10K

R107 [QVP4AOB-103 VR 10 K {H DISCRI

R108 - -

R109 JQRD181J-104 CR 100 K

RI10 — -

R111 |[QRD181J-562 CR 56K

R112 " 823 . 82 K

R113 -102 1K

R114 - -105 . 1M

R115 " £33 o 68 K

R116 - -393 - 39 K

R117 - -392 . 39K

R118 " 393 - 39K

R119 - -184 " 180 K

R120 - 683 68 K

R121 - -152 " 1.6K

R122 - 47 " 470

Ri123 - 103 " 10K

Ri24 ' 223 " 22K

R125 " -1a1 " 180

R126 " 270 - 27

Ri127 |QRX019J-RE25 |MFR 0.82

R128 |QRD181J-103 CR 10K

R129 " -181 ” 180

R130 " 270 o 27

R131 " 32 " 330

R132 " 33 " 330

R133 * 681 " 680

R134 " 104 " 100 K

R135 " -103 " 10K

R136 [QVP4ADB-224 VR 220 K (N, PRE SET)

R137 - -334 - 330 K {P. PRE SET}

R138 |QRD181J-124 CR 120 K

R139 [PUB1884 VR 250K [SLOW
TRACKING}

R140 |[QRD181.-473 CR 47 K

R 141 [QVPAADB-152 VR 1.5 K {FM. NOISE
WIDTH)

R142 [ORD181J-123 CR 12 K

R143 - -104 - 100 K

R144 -226 " 2.2 M

R145 - 475 * 4.7 M

R146 - -333 " 3K

R147 - -333 " 33K

R148 " -103 " 0K

R149 " -1 " 100

R150 |PLS1885 VR 100 K {SLOW
SPEED)

R151 |QRD181J-821 CR 820

R152 " -333 - 33K

R153 -823 - 82K

R154 " -473 " 47 K

R166 -102 " 1K

R156 " -473 - 47 K

R157 -473 " 47 K

R168 -102 " 1K

R159 -103 " 10K

R160 . -103 - 10K

R161 " -103 o 10K

R162 - -103 " 10K

R163 " -473 " 47 K

R164 " 473 " 47 K

R165 " -473 47 K

R166 " 473 " 47 K

R167 ” 104 - 100 K

R168 " -471 - 470

Sy;l‘l:-ol Part No. Part Name Recor&n;;-;:::’:artf

R169| QRD181.)-102 CR 10K
Ri70| 163 " 15K
R171| *  -103 " 10K
Ri72[ 272 - 27K
R173| - -103 - 10K
R174| ~ 273 - 27K
R178| -323 . 33K
r176| -392 . 39K
R177] -392 o 39K
R178] -473 ' 47K
R179 154 - 150 K
Rig0| -104 " 100 K

A R181|PUS2108-2R2K | Posistor 22K
C 1 |QETEICM476 € Cap 47 16V
c2 " -226 " 22 o
c3 " -476 " 47 "
¢ 4 |QCvY8IHK-102 | CCap 0.001 50 V
C 5 |QETBICM-106 E Cap 10 16V
C 6 |QCX1tEM-153 C Cap 0.015 25V
C 7 |QETBICM-106 E Cap 10 16V
C 8 |QFN31HJ104 MY Cap 0.1 50 V
C 9 |QETE1CM-226 E Cap 22 18V
C10 |QcyeiHK-122 C Cap 0.0012 BO V
C11 |QFN31HK-183 MY Cap 0.018 .
c12 -103 - 0.01 .
C13 [QFM71HJ-823 0.082 '
Ct4 - -
C15 - -
C16 |CQEBGICM-106 LL Cap 10 BV
c17 - 106 - 10 "
C18 |CEN61HM-108  |NP Cap 10 BO V
C19 |QET61HM-475 E Cap 4.7 o
C20 |QENBIHM-475  |NFP Cap 47
C21 |QET&1VM-476 E Cap 47 '
C22 |QETH1CM-476 - 47 16V
€23 |QFM71HJ-124 MY Cap 0.12 50 v
c24 " -104 - 0.1 r
C25 o -124 o 012 -
C26 " -473 0.047 "
C27 |QFNB3IHK-473 o 0.047 -
C28 |QCYB1HK-102 |CCap 0,001 .
c20 . 31 " 33oP "
C30 |[QFN31HK-124 MY Cap 0.12 o
€31 |QCX11EM-153 C Cap 0.016 “
€32 |QETHICM-106 E Cap 10 16V
£33 |QFM71HJ-822 MY Cap 0,0082 B0V
C34 " 822 " 0.0082 o’
€35 " -222 o 0.0022 .
C36 [QFN31HK-103 0.01 "
ca7? " -103 » 0.01 "
C38 o -102 o 0.001 o
C32 |QFM71HJ-473 o 0.047 "
€40 |QFN31HK-393 " 0.039 .
C4i |QCYB1HK-331 C Cap 330P -
42 |QFM71HJ-223 MY Cap 0.022 o
C43 [QCV3IIHK-472  |CCap 0.0047 -
C44 |OCYBIHJ4TI g 470P "
C45 |QFN31HK-104 MY Cap 0.1 -
ca6 " -123 - 0.012 ”
Ca7 - -123 " 0.012 "
€48 |QENBICM-106 NP Cap 10 16V
Ca9 |QFN3THK-562  |MY Cap 0.0056 5OV
C50 |QET61CM-337 E Cap 330 16 v
C51 - -
C52 |QET81CM-106 £ Cap 10 1RY
€53 JQFN31HK-333 MY Cap 0.033 50 v
C54 [QETE1CM-226 E Cap 22 IEAY
Cs5 - -
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svm:d Part No. Part Nar_ne Fleoogm:;:::::;: art/ Sym:‘ol Part No. Part Name Hac"g:;::::&:a"f
c56 |QCxX11EM103 | CCap 0.01 25 Y IB 1 |PU33106-045 Inline Block
CE7 |OFM71HJ-152 MY Cap 0.0015 50V g 2 v .046 -
cs58 |QFPa2Al-222 PP Cap 0.0022 100V B 3 021
Cc59 |OFN31HK-102 MY Cap 0.001 50 V 18 4 047 o
CE0 |0CYB1HJI-102 C Cap 0.001 " IB 5 023 "
C61 " -102 - 0.001 "
C62 _ _ PUS1945-10 Housing 1-10
c63 - _ 20 o 11-30
CB4 - — PU43351-7 Cap. Housing 31-37
65 - - ©2 “ 41-42
C66 - - ! 2R o 51-62
c67 |QEKBIHM-106 |E Cap 10 50V a4 " 61-74
cé8 " 108 - 10 16V O % - 81-82
C69 [QFN3IHK-473 MY Cap 0.047 50 v T 5 9196
c70 " -104 " 0.1 " t2 v 101-102
C71 " -392 " 0.0039 - -2 " -2
C72 |eCVvI1HK.222 C Cap 0.0022 " T3 " 121123
c72 |CENG1HM 475 NP Cap 4.7 i T2 " 131132
C74 |QETEIHM-225 E Cap 22 - o3 N 141143
C75 |QENBIHM-476  |NP Cap 4.7 & 8 " 151-1586
C76 |QFN31HK-103 | MY Cap .01 - T3 " 16163
c77 |cETBICM-107 E Cap 100 16V 3 171-173(Test Point}
c78 . 336 v 33 - o -5 " 181—186{Test Point)
C79 |oFNG1HM-474  |MY Cap 0.47 50 V T2 " 191-192{Test Paint)
C80 |QETH1CM-226 E Cap 22 18V
c81 " 108 - 10 "
ca2 JOETE1HM-474 ‘e 047 50V SW 1 |OSLO12-001 Systemn Salect Switch
a3 |OFN31HEK.104 MY Cap 0.1 o SW 2 [QSL0011-007 STOD Switch
CB4a |QETEOSM-476 E Cap 47 63V w3 Y00 DOLBY Switch
cg85 |CETB1IEM-475 . 45 25 v SW 4 |OSLO012-001 Counter Search Switch
CB86 |QCYB1HK-102 € Cap 0.001 50 V SW G |PUS2025 Insert Switch
C87 |QFN31HK683 |MY Cap 0.068 .
c88 |QETBICM-106 E Cap 10 1BV PUB2024 Mic Jack
cgo |ecysiHI-102 C Cap 0.001 50 V PU52105 Plastic Rivet
Cc90 |QEKS1HM-474 |E Cap 047 - PU48016-1 Mini Clamp
col |QETB1HM-475 “ 4.7 50 v PU21450 CTL Box
co2 |acsarH)-121 C Cap 120°P " PU33152 PWB Stay
coa UCY81HI-331 " 330P i E48720-001 Plastic Rivet
C94 {QEESICM-106 | T Cap 555P26042 Screw
Co5 |QFN31HK-473 MY Cap 0.047 50 V
€96 |cEKsIHM-474  |E Cap 047 "
co7 " -474 “ 0.47 -
co8 |acF31HP-102 C Cap 0.001 -
99 |acYs1HK-102 - 0.001 "
C100 [ACF31HP-102 " 0.001 -
C101 |aFN31HK-383  |MY Cap 0.039 "
c102 |0CF31HP-102 € Cap 0.001 "
C103 {OFN31HJ-324 MY Cap 0.33 -
C104 |QENBTIHM-105 | NP Cap 1 -
€105 - -
C106 [QFN31HK124  |MY Cap 0.12 50 V
c107 - -
C108 [QET61CM-226 E Cap 22 16 v
c100 |ecx11EM-103  [C cap 0.01 25V
€110 |CFNZ1HK-103  |MY Cap 0.01 50V
W ET N -103 ” 0.01 "
c112 -103 - 0.0% S
criz| 7 -to2 " 0.001 "
C114 [AFN31HJ-393 MY Cap 0.039 50V
C115 |[0ET41HM-104  [E Cap 0.1 -
C116 [QET41HM-105 - 1 ”
criz| v -105 “ 1 -
X 1 jpua7Ion Crystal
PLIS0224 Ceramic Fitter
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8.2.15 Y & Pre/Rec Board Ass'y [1][5] ....PU10586A1
Sy;\‘l:.ol Part No. Part Name Flecorg:ls:x:%: art/ Svm‘l:.ol Part No. Part Name R“"B‘:;::m:an’
1IC101| BA7001 Integrated Circuit R101 |OvZ3244.222 VR 22K {PBCCIR Y}
1C102 | MBS4066EM " R102 |ORD161J.102 CR 1K
1C103| ANBQOTP - R103 — -
1IC104 | BATOO1 " R104 - -
1IC105 - - R105 |QvZ3244.102 VR 1 K {PB NTSC Y}
IC106|HA11738 Integrated Circuit R106 |CRD161J-561 CR 560
AIC107|HAT1724 " R107 - -
ICT08;3VT02 " R10B |QRDI161J-103 CR 10 K
1IC109 | 10VT11 R109 — -
1IC110|BX&010 " R110 — —
1IC111 | BX6011 " R111 - —_
1C112 - - Ri112 - -
IC113|BX8013 Integrated Circuit R113 — -
ICT114|BX6014 " R1i4 — —
R115 [QRD1614-122 CR 1.2K
R116 -102 o 1K
R117 - -
Q101 28C2021QR 5 Transistor 25C20215 R118 — -
2102 — - R119 - -
Q103|28C20210 Transistor R120|QRD161J-152 CR 1.5K
Q104 |28C2021C,RS o 28C20215 R121 - -
0105 - - R122 — —
a106 - — R123 |QRD161.J-681 CR 680
Q107 125C20210Q Transistar R124 " -391 o 390
Q108 " " R125 - -39 " 390
ams o ” R126 ' -681 ' 680
Q110 25C20210,R .S " 25C20215 R127 " 271 o 270
o111 - - R128 ' 271 270
2112 - - R129 -102 " 1K
Q113 - - R130 121 " 120
2114 — — R131 121 " 120
Q1ib — — R132 * 223 " 22K
Q116(23C2021Q,R.8 Transistor 25C20215 R133 ' -103 10 K
Q117 - - Ri34 ' 102 " 1K
alte - - R135 " 2122 1.2K
Q119 - - R136 " =102 ! 1K
Q120|25C2021Q RS Transistor 25C20215 R137 o 222 - 22K
a121 ' - - R138 o 121 N 120
Q122 ' " - R132 " -682 " 68K
Q123 - — R140 * -301 o 390
Q124 |25C2021QR 5 Transistor 28C20218 R141 o -102 ! 1K
a1zs - " o R142 o 221 o 220
Q126 " - s R143 " =102 " 1K
27 " ' R144 -102 ” 1K
Qra2g " " R145 - —
Q129 * " " R146 - -
0130 " ' R147 [QRD1614-102 CR 1K
a1 " " R148 - -
Q132 — — R149 - —
0133 - P R150 |OQRD161J-561 CR 560
Q134 — — R1581 o -122 o 1.2K
Q135 (28C20210Q,R,S Transistor 25C202138 R152 ' =331 ' 330
136 " ' “ R153 |QvZ3244-681 VR 680 (CCIF RF EQ}
137 ' " " R154 [QRD161J-631 CR 680
Q1382886410 R155 - -
Q139|25C20210R S . 25C20215 R156 - -
Q140§ 25A874R R157 |QRD161J-561 CR 560
Q141 |25C1852R R158 " -102 " TK
R159 " -102 " tK
D101 |Ma27TE-TA Diade MA27TB R160 — -
D102} 155133 " R161 — -
D103 " R162 — —
0194 " R163 _ _
D105 - R164 - -
D106 * * R 165 - -
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Sv;!:'oi Part No. Part Name Recogn:;:::::::':am Sva'l:o Part No. Part Name R°°°“D‘e“;::}::i‘:):a'“
R166 _ _ R231 |PUS4155-103 VR 10 K (CH-1 Q)
R167 - - rR23z| - 103 - 10 K [CH-2 Q)
R168 _ _ R233 [0RD1610-681 CR 680
R160 _ _ 234l 391 o 390
R170 |[QRD1614-222 CR 22K R235] -471 " 470
R171| -222 o 22K R236 - -

R172 _ - K237 (QRD181J-182 CR 18K
R173 - - R238 - -

R174 - - R239 - -

R175 _ _ R240 |[QRD1681.J-102 CR 1K
R176 _ - R241 " -682 " 6.8 K
R177 - _ R242 " -HG2 " 56 K
R178 _ _ R243} 102 - 1K
R179 - - R244| * -223 - 22K
R180 - - R24a5| * .223 " 22 K
R181 - - R246| " 273 " 22 K
R182 - - R24a7| * -682 - 8.8K
RrR183 - - R248 ” -101 " 100
R184 - - R248 [QVZ3244-681 VR 680 (NTSC REC FM)
R185 - - R250 |QRD161J-101 CR 100
R186 |QRD1613-104 CR 100 K R251 {QVZ3244-222 VR 2.2 K{CCIR REC FM)
rig7| "~  -223 & 22K R252 - -

R188| ~  -103 & 10K R263 |QRD161J-222 CR 22K
R189 |QvZ3244.471 VR 470 (EE LEVEL) R284f 471 s 470
R190 |QRD161J-221 CR 220 R255| ~ .222 " 22K
R191 - _ R2s6|[ " 103 g 10K
R102 |QRD161J-102 CR 1K R257| * -103 “ 10K
R193 - - R2sg| * -223 " 22K
R194 [QRD161J-183 CR 18K Ro59| 223 " 22K
R195 . 473 " 47 K R2G60 ” 58z 8.8 K
R196 _ _ R261| 632 . 6.8 K
R197 - - R2G2| " 332 " 33K
R198 |CGRD161J-224 CR 220 K R263 ” -104 - 100 K
R199] 222 - 22K R264| - -222 " 22K
R200| -394 - 390 K R265| -101 " 100
R201 | QvZ3244.472 VR 4.7 K INTSC DEV.) R266 - -

R202 | QRD161J-682 CR 68K R267 |QRD161J-331 CR 330
R203 | QVZ3244-152 VR 1.5 K (CCIR DEV.) R268 - -

R204 |ORD1614-102 CR 1K R269 - -

R205| * -103 " 10K R270 - -

R206| ~ 272 " 27K R271 - -

rRoo7| - 3 " 99 K R272 |QRD161J-332 CR 33K
R208| ~ 662 3 5.6 K R273) " 564 " 560 K
R200| "~ 122 . 1.2K k274 - -

R210 - - R275 - -

R211 _ _ R276 |10R0161).222 CH 22K
R21% - - R277 . -103 " 0K
R213 _ _ R2731 .223 " 22K
R14 _ - R279| -103 " 10K
R215 | CRD161J-822 CR 8.2K R280| " -153 v 15 K
R216 [ Q¥Z3244-152 VR 1.5 K {WHITE CLIP) R281 - -223 " 22K
R217 [ QRD161J-331 CR 330 Rzg2( ~ -103 10K
R218} 222 " 22K R283 - -

R219 | avz3244.152 VR 1.5 K (DARK CLIP) R284 - -

R220 | 0RD161J-562 CR 5.6 K R285 - -

R221 ~ ~ R286 [QRD161J-271 CR 270
R222 | GRD161J-663 CR 56 K R287 - -

R223| * 103 g 10K R288 [arRD161J-333 CR 3K
Az2a| * .223 " 27 K R28¢ |[ERT-D2FHL-332S | Thermistor 33K
Roog| 562 v 56K R290 [QRD161J-103 CR 10K
R226| 682 “ 6.8 K R201 lOvZ3244-152 VR 1.5 K {y"TSC CARA.)
R227 ” 682 " 68K R292 [QRD161J-681 CR 680
Rooa| 123 y 12K R203 KIVZ3244-222 VR 22K CIR CARR.)
Ra2g| 681 " 680 R294 [QRD161J-223 CR 22K
rR230| ~ 332 " 33K R295F “ -103 o 10K
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svﬁrl Part No. Part Name ng‘:‘s:::::i‘:': :art;‘ Sva‘l:'ol Part No. Part Name Recoglar::::m:artf

R206 [QRD1614-103 CR 10K c142 - -
R297| ¢ 471 - 470 C143 - -
roog| - 223 - 22K C144 - -
Rz209| 223 22 K C145 [QETB1AR-476 E Cap a7 10V
R300| -103 " 10K C146 - -
R301 o 681 - 680 C147 |QETB1AR476 E Cap 47 10V
R302| - -681 " 680 €148 - -
R303} -330 " 33 C149 - -
R304 " -330 33 C150 - -
R3051 220 22 C157 - -
R306| -220 - 22 Ci52 - -
R307 102 “ 1K C153 [QFN31HJ-563 MY Cap 0.056 50 V
R308| - 332 33K C154 - -
R309| - 332 33K C155 - -
R310[ ~ -102 1K C156 - -
R311 o 661 " 560 €157 - -
RrR312| * 275 - 27 M c158 - -
R315| - rrsy y 0 K C160 |QCF31HP-223 C Cap 0.022 50 Vv
R316f - -223 22 K €181 - -
R317 " -104 100 K 182 - -
R318 g -332 - 33K C163 - -
R319 682 - 6.8 K C164 - -

C165 | QETEOJR-476 E Cap 47 63V
C101 | QETBICR-106 E Cap 10 16 v C166 |QETBI1ER475 “ 47 25V
C102 | QETE1 AR-478 - 47 v C167 [QETB1AR-476 > 47 10V
c103 - -A76 - 47 - C168 [QCF31HP.103 C Cap 0.01 B0V
C104 |QCF31HP-223 C Cap 0.022 50 V C169 |OCS31HI-560 - 56 P "
C105 | QET61AR-476 E Cap a7 10V C170 [QET61AR-227 E Cap 220 10V
C106 | QCF31HP.-223 C Cap 0.022 50 V C171 |QCF31HP-223 CCap 0.022 50 V
C107 | QET61AR-476 E Cap 47 0V C172 [QCS31HJ-860 - 56 P -
€108 [ QCS31HJ-270 C Cap 27 P 50 V C173 |CETB0JR-227 E Cap 220 63V
C109 |QET61AR-476 E Cap 47 10V C174 |QCT25CH-820 C Cap 82FP
c110 “ 476 - 47 - C175 |QCF31HP-223 “ 0.022 50 v
€111 | QCF11HP-223 C Cap 0.022 50 V Ci176 [OFN31HJ-B82 MY Cap 0.0068 "
c112 - - C177 |QCF21HP-223 C Cap 0.022 -
C113 | QCF31HP-223 C Cap 0.022 50V C178 |QETBICR-226 E Cap 22 16 v
C114 |QETE1AR-476 E Cap 47 0V C179 |QETHIHR-105 - 1 B0 V
C115 [ PUB1163-151 C Cap 150 P C180 |QcF3tHP-223 C Cap 0.022 »
cl1s " -201 " 200 P C181 |OFN31HI-104 MY Cap 0.1 "
c11y - - C182 [QCs31HI-151 C Cap 180 P .
c118 - - C183 |QETB1HR-225 E Cap 2.2 "
ct19 - - C184 |QET61AR-107 “ 100 10V
C120 |QETB1AR-476 E Cap a7 10V €185 |QCS31HJ-680 C Cap 68 P 50V
€121 - 478 " 47 " Ci86 - -330 " 33e -
C122 [QCS31H)-680 CCap 68 P 50 V C187 |QCF31HP-223 " 0.022 -
123 - -680 - 68 P " €188 [QCS31HI-BRO 5P »
C124 |QCF31HP-223 0.022 ” C189 |QCF31HP-223 - 0.022 "
C125 |Qes31HI-390 " 39P " €190 [QCS31HJ-100 . 0P “
C126 " 471 470 P " €191 |QETB1AR-476 E Cap ay w0V
C127 [QETH1AR-476 E Cap 47 1oV C192 |QETBIER-475 " 47 25 v
ci28 “ 476 " 47 - €193 [QCT25CH-121 CCap 1209
Cc129 - -476 “ 47 - €194 |QCS31HI-180 + 18P 50 V
C130 |QCF31HP-223 C Cap 0.022 50V C195 [QCF31HP-223 " 0.022 ”
13 " 223 o 0.022 " C196 |QCS31HJ-120 > 12 P +
ci13z " -103 " 0.01 €197 [QCF31HP-223 - 0.022 -
€133 " -103 - 0.01 " €198 [QCS31HJ-151 " 150 P -
C134 " -103 " 0.01 - €199 |QCF31HP-223 " 0.022 -
C135 " .293 r 0.022 - €200 |QAT3001-036 TR Cap 60 P (o4 -1 RESQ)
€136 [QCS31HI-560 " 56 P o C201 [QCF31HP-103 C Cap 0.01 50 v
c137 " 220 - 22P " €202 {0AT3001-036 TR Cap 60 P IgH -2 RESO)
c138 " 180 18P " €203 |OFN31HJ-103 MY Cap 0.0 50 v
C139 o -560 " 56 P " C204 |QCF31HP-223 C Cap 0.022 "
Ci40 - - C205 |QET61HR-474 E Cap 0.47 "
c1a - - C206 [QCF31HP-223 C Cap 0.022 "




Symbol Recommended Part/ Symbol Recommended Part/
No. Part No. Part Name Description No. Part No. Part Name Description
C207 |QCS31HI- 151 C Cap 150 P 50V L126 — -

C208 | OETB1AR-476 E Cap 47 0V L127 - -
€200 | QCF31HP-223 C Cap 0.022 50V L128 [PU48530-330J Coil 33 pH
C210 [ QCS31HI-221 " 220P - A L1229 01K " 100 pH
c211 - -560 56 P - L130 © 331 - 330 uH
C212 1QCS11H)150 15p - L131 © o .330 33 uH
C213 | QCF31HP-103 C Cap 0.01 50 V L13z “ 3000 . 39 uH
€214 {QCS31HI-121 “ 120P " L133 *  .BR8J 6.8 uH
c21s| ¢ 121 " 120 P " 1134 5604 - S6uH
€216 |QCF31HP-103 “ 0.01 - L135 - 2210 & 2204 H
coi7| v 03 " 001 Aovizs! 0 01k | 100 uH
corgl 103 " 0.01 A gzl 0 01K 100 uH
219 - 293 0.022 . A oL13e " STOK 100 uH
€220 223 0.022 " t:ﬁg - _
C221 |QETHEIAR-476 E Cap 47 10V A Li41 [PU4SS30-101K Coil 100 uH
€222 |QETB1ER-335 " 33 25V LA L142 - 101 K . 100 wH
223 | QETBOJR-336 33 6.3V
C224 ,QCS31HJ-330 C Cap 33pP 50 v DLI101 |PUB3331.2 TH Delay Line
c225 121 - 120P -
C226 |QCF31HP-103 0.01 LFF 10t |PUB3474 Low-Pass Fiter
€227 |PUS1163-301 300P LPF162 |PUB3348 "
C228 |QETA1AR-476 £ Cap 47 10V LPF103 [PUB2644
C229|PUS1163-331 C Cap 330F LPF104 |PU52169
€230 51 - 510 P
€231 |QETB1AR-476 E Cap 47 10V EC101 | PUS3475 Equalizer
C232 |QETRICR. 106 . 10 16 V EQ102|PUB3349 "
o33 " L1106 o 10 - EQ 103 [PUB2G4Y
€234 [OFN31H)-333 MY Cap 0.033 50 V EQi04|PUB1927.2 “
235 " -333 " 0.033 " Q105 2 "
€236 | QETE1AR-476 E Cap 47 10V
C237 | QCF31HP-223 C Cap 0.022 50 V PUS4074 Shield (1} for Pre Amp
C238 | QETE1AR-A76 E Cap 47 10V PUSA075 2 for "
C239 | QETG61AR-476 g 47 10r PUSA0TE 3 for
c240 - -
c2a1 - - 18101 [P i
C242 |PUS1163471 | CCap 470 P U33106-048 | Inline Block
Coa3 > _ 18102 049 L
€244 |QCF31HP-103 C Cap 0.01 50 V 18103 -050 "
€245 | QCS31HI-270 - 27 P ‘ 1B104 051
€246 - 270 " 27 P -

PLI43361.2 Cap. Housing {1112}

A L1071 {PU4B530-101K Coil 100 uH "4 " {21-24)

A Loz v otk s 100 pH 7 & {8187}
L103 - ~ -5 . {91-95)

A L1104 |Puagsso.101k Coil 100 uH T3 v {121-123)
L105 _ - ' 2R " 1141-142)
L106 - _ " -2 {151-1522)
L107 |PU48530-180d Cail 18 uH
L108 " -180J & 18 uH PLISQ7G6 Test Pin TP-GND, 103, 106
Liog| -~ z20M - 22 #H Lk

ALtio|l 7 a0k " 100 uH
L1111 180l o 18 pH
bz mooas o 182H 8.2.16 Fuse Board [1][6]

L113 “ .10 15 H
L114 ’ -330 33 uH Symbol Recommended Partf
£115 . 150 15 No. Part No. Part Namse Desc=ription

Atnsl - 101K 100 uH A PUS1936 Circuit Board
L117 2200 . 22 xH

% :::172 ‘131'2 :gg”ﬁ A ¢ 1 |QFES2EM-223M  {MM Cap 0021 250V

S - M
L120 - - A PU51212 Fuse Cli F
L121 B B use Chip far K
L122 - - )
AT4
193 ~ B pisy 316 l'ab
L1 - _
Lég " i & PU43192-4 Binder
F 1 — Fuse{T1,25 A) See Sictieon 7.2.3.
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8.2.17 Audio Board Ass’y [1](8] ....... .. PU21467A
Sy::ol Part No. Part Name R“og:;::::::):a"! Syﬁ:.ol Part No. Part Name R““m:}::;:am
IC 1 |UPD40G6C Integrated Circuit R14 |QRD181J-122 CR 1.2 K
1Ic2 [HAa12008 S R15 o 122 o 1.2K
Ic3 |Ta7620p " R16 “ 102 o 1K
IC4 |NJM4560D " R17 " -103 ” 10K
iIcs Isa22 " R18 " 103 - 10K
R19 r .334 330K
R20 ’ 334 o 330K
R21 " 334 “ 330 K
Q 1 |2SD636R.S Transistor SDB3635 R22 - -334 " 330K
a 2 |2Se641R.S " 2586415 R23 o 334 - 330K
Q 3 |2SDB36R,S * 2SD636S R24 o -222 - 2.2 K
Q 4 |2sD661S “ R25 " -822 - 82K
0 5 |2sD636R.S o 2506365 A R26 |QRZ0064-330 FR 33 174 W
O B [25R7838T,U.S " 2SB78BU R27 [QRD181J-682 CR 6.8 K
0 7 |2sD636R.S - 2506363 R28 o -332 " 33K
Q 8 |25D958T,US - 25009581 R29 - -332 33K
Q9 " L - R30 . 104 100 K
Q10 |28D636R,S - 23D6365 R3! |QRDi182J-563 - 56 K
an " o o R32 |ORD181J-183 - 18K
Q12 - " > R33 o 223 " 22K
Q13 |2SB644R.S " 2SB644S R34 " 682 " 6.8 K
014 - " o R35 - 103 o 10K
Q15 [2SD639R S " 2506395 R36 " -682 + 6.8K
A Q16 |28a10200,¥ " 2SA1020Y R37 - -104 100 K
A 017 |2sD63498 " R38 153 - 15 K
A o8 - " R39 -153 " 15 K
019 12SBBA1R S " 25B641S R4c : -121 v 120
Q20 |2SD636R.S > 2SD636S A41 " 682 " 68K
Q21 s - » R42 " 222 - 22K
Qaz2 - " - R43 " 472 - 47K
073 . y . R44 " -153 15K
Q24 " " " R45 " -103 " 10K
R46 ’ 272 " 27K
R47 . -103 " 10K
R48 . 473 " 47 K
D 1 |MA160 Diode Rag | ~  -564 " 580 K
o2 “ " R50 “ -564 " 560 K
o2 ~ " R51 - 273 - 27K
D 4 |RD6.BEB2 Zener Diode R62 [ " 473 " 47K
D& " " R53 " -102 “ 1K
D6 |10E2FA-8 Diode R54 |QRD122J-331 ’ 330 /2w
b 7 |mMals0 . RES |QRD181J-473 ' 47 K
b8 " RE6 " -103 " 0K
D9 HZ153 Zenar Diode R&7 " -332 " 33K
D10 |RD3.9EB2 " R58 N -103 “ 10K
D11 |MA150 Diode R59 " -472 “ 47K
Di2 & - R&0 " =222 " 22K
D13 “ " Rg1 " -223 - 22K
D14 |1QE2FAS " R62 ) 473 " 47 K
R63 " -103 o 16K
R64 " -154 " 150 K
RB5 " 124 " 120 K
R 1 |QRD1814-103 CR 10K R66 “ -392 "’ 39K
R 2 " 224 & 290 K RG7 " 471 " 470
R 2 Iz -103 & 10K RE8 " -103 " 10K
R 4 o 224 " 220 K RG9 " -102 " 1K
R 5 o 103 " 10K R70 |QvZ3244.472 VR 4.7 KiPLY LEVEL
R 6 ¥ 224 i 220 K R71 |QRD181J-473 CR 47 K
R 7 224 . 220 K R721 103 M 10K
R 8 e _224 o 220 K H?S " '222 " 2.2 K
R o " 222 - 29K R74 " -102 " 1K
R10 H 10 " 100 R75 " =104 " 100 K
RIV L o2 | 220 K R76 ) 7 8 180
Rt2 [ORD182)333 " 33K R77 T 332 “ 33K
A13 |QRD181J-102 - 1K R78 vo1m " 150 K
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Svm:ol Part No. Part Name Recogl;:::;m:am S\raﬂ:ol Part No. Part Name Hemg:;::‘:::;:artf
R79 |0ORC181.J-473 CR 47 K R144 - —
R8O i -273 " 27K R145 - -
RB1 o =274 “ 270 K R146 — -
R82 " -682 ' 88 K R147 — -
R83 " -154 ! 150 K R148 — -
R84 " -561 - 560 R14% — —
R2% -103 " 10K R150{QRD181J-822 CR 8.2 K
R&6 " 2163 - 10 K R151 473 " 47 K
R87 [GRD182)-104 “ 100 K R162 -473 " 47 K
38 0RDI181J-14 " 100 K R153 o 473 47 K
R&9 ' -103 " 10K R154 “ 473 A7 K
Ra0D o -103 v 10K R165 ' -103 10K
RO - - R156 o -473 47 K
RG2 h - RI157 " -473 47 K
R93 |QVZ3244.103 VR 10 K {C, REC LEV.) R158 " -473 47 K
Ro4 - - R 159 " -473 47 K
R9S |QVZ3244.223 VR 22 K IC. REC EC} R160|QVZ3244-223 YR 22K IN. REC EQ)
RO6 |QRD1811-682 CR 88K Ri611Q2RD1810-473 CR 47K
RG7 - =103 " 10 K R162 " -473 ‘! 47 K
R98 " -153 " 15K R183|10VZ3244-683 VR 68+ {N. REC LEV.)
RA9S " 682 6.8 K
R100 " 221 220
R101 " -222 22K
R102 — — C 1 |QET&1CR-1068 E Cap 10 16 Y
R103 [QRD1814-103 CR 10K cz o -108 " 10 "
R104 . 223 " 22 K C3 " -106 " 10 "
R105 - =223 " 22 K ca “ -106 “ 10
R106 " -472 " 47K Cch - 106 " 10 "
R1G7 ” -472 47K C6 ” -106 " 10
R108 ” L1103 - 10K c7 ” 106 " 10 "
R109 " -472 " 4.7 K c8 " -106 " 10 !
R110 - 821 ' 820 C 9 |QCYBIHK-B6T C Cap 560 P 50 v
R111 " 274 " 270 K Ct0 |[QETB1ER-475 E Cap 4.7 25V
R112 " -103 o 10K C11 |QET&1CM-337 - 330 16 W
R113 o 152 " 1.5K C12 |QET8OIR-107 ' 100 63V
R114 " -821 " 820 C13 |OQETBI1ER-475 " 4.7 25V
A R115 |ORG029J-680 OMR 68 2w Cid |1QCYHIHK-331 C Cap 330P 50V
M R116 o 560 " 56 " C15 |QETEICR-106 E Cap 10 IR
R117 |QRD181J-103 CR 10K C16 |QFN31HK-102 MY Cap 0.001 50V
R118 -102 ” 1K c17 - -102 " Q.001 "
R119 " =103 ' 10K C18 |OCY81HK-102 C Cap 0.001 N
R120 " 222 o 22K C19 |QETG1CR-106 E Cap 10 18V
R121 " 102 " 1K c2¢ * -106 o 10 v
R122 " -102 ’ 1K C21 {QCX11EM-103 C Cap (0] 25V
A R123 [arzo054-150 FR 15 1/4 W C22 {QETE1CR-476 E Cap a7 16V
A R124| 150 " 15 " C23 [QETG1HR-474 " 047 50V
R125 |QvZ3244.474 VR 470 K (REC BIAS) C24 |QETB1CR-107 100 16Y
R128 |QRD181.J-222 CR 22K €25 [QCY6IHI-4T1 C Cap 40P 50 v
R127 o -224 o 220K C26 |(QEB41EM-475 E Cap 4.7 25V
/R128 o -103 - 10K C27 {OFN31HEK-102 MY Cap 0.0 a0 v
R129 - - c2a o -273 " 0.017 "
R130 — - C29 |QETGtCR-336 € Cap 33 18 v
R131 — - C30 [QCS4THK-1M C Cap 100pP S0V
R132 - - C31 |QETHI1CR-106 E Cap 10 16V
R133 - — C32 |QFN3THK-104 MY Cap 0.1 B0V
R134 - — C33 |QCS41HK-tO1 CCap 100p "
R135 — - C34 |QET&1AR-227 E Cap 220 10V
R136 - - €35 |QETE1CR-106 " 10 16V
R137 - - C36 |QFN31HK-562 MY Cap 0.0056 50 v
R138 - - C37 " 2273 " Q.07 o
R139 |QRD181J-334 CR 330K C38 |QCV3THK-472 CCap 0.0047 "
R140 o -183 o 15K C39 |QFN31HK-472 MY Cap 0.047 o
R141 * 271 " 270 C40 [QETG1CR-108 E Cap 10 16V
R142 - — CA1 [{2EB41HM-104 ! 0.1 50 v* (L.L.)
R143 - - caz2 v 2334 " 0.3 50 V= {L.L.)

* L.L.: Low Leakage

e
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Sym:jal Part No. Part Name Recoglg::;::i:artl
C43 |QETGIHM-105 E Cap 1 50V
Cad |QETET1ER-475 " 4.7 25 v
€45 |QCYBIHK-181 C Cap 180 P 50 v
C46 JQETS1CR-106 E Cap 10 16V
C47 [OETB1EM.475 - 4,7 26V
c48 - -

C49 |QCX3iEM-103 C Cap 0.01 2BV
C50 |QETSICR-106 E Cap 10 16V
Chi |[QETGIER-475 " a7 25 Y
ChZ {QFNIIHK-103 MY Cap am 50V
CB3 |QETGIER-475 E Cap 4.7 25V
Ch4 |QETB1CR-106 " ic 16 v
C56 [OFN3IHK-103 MY Cap 0.01 50 v
C56 [QETETHR-10% E Cap 1 o
57 " -106 " i0 o
C58 [OFN3IIHK-104 MY Cap [N -
£80 |QETETHR-478 E Cap 47
C60 - -
C81 |QETBICR-475 E Cap 47 16 v
Ce62 [OCX11EM-103 C Cap o.M 25V
ce3 " -103 " 0.01
C6d 2153 0.015 -
C65 |QFP32XK-B82 PP Cap 0.0068 600V
C66 |QCYBIHK-561 C Cap 560 P 50 v
C67 |QETBICR-107 E Cap 100 16 v
688 |OFN31HK-393 WY Cap .039 50V
C89 jOET41CM-477 E Cap 47 16 v
C70 - -
C71 | 2CYEIHK-271 C Cap 270P 50V
c72 - -
C73 - —
ca — -
Cc7% - -
C76 — —
c77 — -
c78 - -
c79 - -
C80 |OC531HJ-331 C Cap 330P 50w
C81 JOQFN31HJ-472 MY Cap 0.0047 "
cg2 " 682 " 0.0053
L1 |PU5St784 LPF 15.625 kHz Trap
L 2 {PLI47051-103 Coil 10 mH
IA L3 [Pusoggaar " 470 gH
L 4 - -1831 " 180 ¢gH
L 5 [T40442-001 18 mH
T 1 |PU30961 0SC Transformer
BY 1 |PlL146682 Relay
PLEA3361-2 Cap. Housing 1M1-i2
" -4 " 21-24
-’ -2R - 31-32
" -4y . A41--44
" -2 o 51-52
" -3Y " 61-63
" -3R " 7173
" 3 " 81-83
" -6 " 91-96
4 " 101-104
-3 . 111-113
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Symbaol

Recommended Part/

No. Part No, Part Name Description
PLIA33GT-3 Cap. Housing 121-123
PUB2724 Shield Case for L1
PU43102-4 Binder
8.2.18 Power Transistor Board [11(9]
Symbol Recommended Part/
No. Part Nao. Part Name Description
PLIGTAE0 Circang Board
A0 2 | 28C2484P Transistor
Mo B | 28C2484P Transisior
PUATEZA-5 lsotatian Washer tor 02, 06
PLIARETE-4 Transistor Spracer .
SBEST300828 Serery
8.2.19 Supply Reel FG Board [2](0]
Symbo! Recommended Part/
No. Part No. Part Name Description
PLIBIG0M Circuit Board
F1 01 GP1LD2 or PS4009 ] Photo tnterrupter | SP1LOZ
8.2.20 Take-up Reel FG Board {2]i1]
Symbol Recommended Part/
No. Part No. Part Name Descriprtion
PL/51604 Crreuit Board
PLG2 | GPILDZ or PSA009| Phota Interrupter | GPILO2
8.2.21 Cue Head Board [2](2]
Symbol Recommendled Partf
No. Part No. Part Name Descripotion
PLIZ3246A Circuit Board
8.2.22 Capstan FG Board [2][3]
Symbol Recommencded Part/
No. Part No. Part Name. Descrigation
PU332563-2 Circust Board




8.2.23 Video Control Board Ass’y (2][4] .. PU21438A-M
sv:;:?' Part No. Part Name ReconD'ler:::;::it:) :artl sv:l":ol Part No. Part Name Racog;ns::;::ic‘l) :art!
MAIci [Lmea16E-135 Integrated Circuit R 1 |GRDI161J-331 CR 330
Ic 2 |Lcacote " R 2 " 103 " 10K
IC 3 |UPDA4066BC " R 3 - -103 " 10K
MAca |BAT004 " R 4 " -103 " 10K
IC 5 |LAGASSS " R 5 . -472 - 47K
R 6 o -222 o 22K
AR 7 - 152 . 15K
R 8 " -104 " 100 K
R 9 " 473 - 47 K
Mo 1 |zsp1128.02 Transistor R10 - -473 - 47 K
A Q2 |2sBedis - R1t i -223 " 22K
Aas3 " o R12 - 223 - 22K
Aa4 o " R13 » -333 o 33K
Q 5 [23D637R,S - 2506375 R14 - -338 ” 33K
Q 6 [25C2021Q.R8 25C20218 R15 ” 333 " 33K
Q7 " . o R16 " -333 " 23K
Q 8§ |28C20210 “ R17 " -333 " 32K
0 9 1250638Q,R 2SD638R R18 " -333 33K
Q10 [25C20210Q.R8 > 25C2021% R1& - 333 " 33K
Qi - - “ R20 - -
Q12 " o R21 [QRD161J-105 CR 1M
Q13 - - R22 " -103 - 10K
Q14 " R23 " -105 - 1M
Q15 |25BB43R S 25B643S R24 " -A71 " 470
A 016 |25BB41S o R25 " 223 " 22K
A Q17 |28BB410 " R26 " 223 " 22K
A Q18 |28B6418 R27 " -162 " 1.5k
Q19 |25C2021Q,R,5 " 25C20218 R28 " -471 - 470
Q20 |28D638R.S - 2506385 R29 " -221 " 220
Q21 [28C20210R 5 28C20215 R30 " 222 a 22K
R31 " -102 " 1K
R32 - -681 " 630
D1 |[HZ9A1 Zener Diode R33 ” -681 - 680
D 2 |RD3.3E81 " R34 " -392 39K
D3 - “ R35 " -221 " 220
D 4 [1S2473HY Diode R36 " -102 1K
D5 o " R37 " -222 " 2.2 K
D 6 |[MAZ7TA » R38 o 182 . 1.8k
D 7 185133 » R39 " -750 ” 75
D8 -- - R40 " -331 o 330
Do -- - R41 " 332 ” 33K
D10 - R42 " 224 220k
D11 “ " R43 ” 662 " 5.6 K
D12 » " R44 o 223 » 22 K
D13 » o R45 o 102 " 1K
D14 . - R46 " 222 . 2.2 K
D15 . - R47 " -123 12K
D6 - " R48 - 123 o 12K
D17 . " R49 ” -821 - 820
Dis . " R50 " 221 o 220
D19 > " R51 " -103 " 10K
D20 . . RE52 " .223 . 22K
D21 - " R53 " .223 - 22 K
D22 " R54 " -103 - 10K
D23 |RD2.7ER1 Zener Diode R55 " -221 " 220
D24 - - R56 - -750 " 75
D25 |155133 Diode R57 - -562 . 5.6 K
D26 |RD6.8EBUB3 Zener Diode R58 " -223 - 22 K
R59 " -103 . 10K
R&Q 183 o 18K
RA 1 |EXB-PE4103M Resistor Array 10K x4 R&1 [QRD161J-103 CR 10K
RA 2 " " 2 R62 " 222 - 22k
RG63 " 222 " 22K
R64 . 222 i 2.2k
RG5 " 222 " 22K
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S\rzl‘l:‘ol Part No. Part Name Rel:ogn;:::;:::} :artf S\rﬂ‘l:: ! Part No, Part Name R“"B‘;:g;::i‘:: art/
R66 |QRD161J-2272 CR 22K C24 |QACF31HP-223 C Cap 0.022 50 v
RG7 - 222 - 22K c25 -223 " 0.022 "
RES - 223 - 22K C26 - -223 " 0.022 "
R69 “ 222 o 22K C27 |QCsS31HJ-22 " 220P o
R70 " -103 " 10K c2g v =221 "’ 220P "
R71 " 103 - 10K C20 |QFN31HK.222 MY Cap 0.0022 "
R72 -' 563 - 56 K C30 " -102 o 0.001 "
R73 . 472 " 47K C31 [0CsS31HI-391 C Cap 390P "
/74 " -472 " 47K C32 [QFN31HK.472 MY Cap 0.0047 "

M R75 . 222 22K c33 " -472 - 0.0047 v
R76 " -103 " 10K
A R7? . 292 " 25K C35 | QETA0JM- 107 E Cap 100 6.3V
A R78 o 299 .« 22K C36 |QCF11HP-103 C Cap 0.01 S50V
R79 - -472 o 47K L 1 |PU48530-220) Coil 22 pH
R8O " -472 " 47K L2 101K "’ 100 uH
R81 " -103 " 10K L3 *  6R8J " 6.8 uH
R&2 - -103 - 10K
R83 " 332 " 33K
R84 “ 473 " 47 K ECQ 1 |PU319335 Equalizer
R85 " -473 - 47 K
RB6 " .472 ” 47K CF 1 {PUB11O0D Ceramic Filter
Ra7 " 103 - 10K CF 2 {PUB4060 ”
RB8 " -103 10K
RS89 " -103 “ 10K PU43351-5 Cap. Housing 11-15
ROO " -103 " 10K v .9 " 21-29
R91 - -103 - 10K Y2 " 3t—32
Ro2 - -103 " 10K " -2R " 4142
RO3 | 03 |~ 10K oA i 51-%
Ra4 - -103 " 10K ” 4R " 6164
R95 " -103 . 10K " -3 ’ 71-73
RO6 . -104 . 100 K " -BY v 81-85
RO7 | 473 |" 47« S ) 9147
Rog o -103 " 10K 3R 10i-103
RO9 " -103 " 10K T4 " 111-114
R100 " 472 " 47K -3 ’ 121123
R101 " 472 " 47K " 3R " 141-143
R102 " 472 " 4,7 K T2 "’ 151-162
R103 " -472 " 47K "3 v 161163
R104 " 162 1K Y2y " 171172
* 2R " 181182
R ' " 191193
-+ " 211-218
C 1 |GET61HR-225 E Cap 2.2 50 v S " 221224
C 2 |QET61AR-476 " 47 10V A o 231-233
C 3 |QeTsauR-227 " 220 83v " .3R " 241-243
C 4 " 227 " 220 "
C 5 |QETBIAR-476 " a7 10V A PU54059 Heat Sink
C 6 |QETBIHR-225 " 2.2 50 v PU45375-3 Transistor Spacer
C 7 |QETBOJR-476 “ 47 63V PU41624-8 Isolation Washer
C 8 |OET60JR-108 1000 83V LPSP30062S Screw
C 9 |QET81AR-476 47 10V DPSP300625 v
10 “ -336 33 "
C11 |QETEI1CR-106 - 10 18Y
ci12 “ -336 " 33 "
C13 |QET61AR-476 " 47 10V
C14 |Q£TH1CR-336 " 33 16V
16 ’ -106 “ 10 "
C16 |QETE1AR-476 47 10V
C17 [QENBTHM-105  |NP Cap 1 50 v
C18 |QENBICM-106 " 10 18 Y
C19 |QEE51CM-475 T Cap 4.7 "
20 475 “ 4,7 o
C21 |(QCF31HP-223 C Cap 0.022 50 V
c22 " -223 " 0.022 ”
€23 ” -223 " 0.022




8.2.24 P.B.Chroma Amp. Board Ass’y [2]'5] . PU33776A

—

8.2.25 Switch Board 21[6]

Symbaol Recommaended Part/ Symbol Recommended Part/
No. Part No, Part Name Description No. Part No. Part Name Description
1C 1 |MBBA0G6EEM Integrated Circuit PUS38E8Y Ciredit Board
IC 2 (BXB6012 "

QSL2318-008 Lever Switch REC SELECT Sw
Q5L0011-001 " SYSTEM SELECT
D 1 [MA1BD Diode Sw
o2 h ' S55P26042 Screw
D 3 v
R 1 |QRD1814-102 CH 1K
R 2 =102 ' 1K
RS 0z K 8.2.26 Terminal Board Ass’y [2]771 ....... PU54166A
R 4 ” -102 ' 1K )
R 5 " -332 ' 33K Symbol Recommended Part/
a6 . o2 . Tk No. Part No. Part Name Description
R 7 oo 5 1K D001 - Vas Wire
R B |[QRDI1B1J-iD4 CR iD0 K
i T2 " 220 ROO1 |QRD182-750 CR 75
R1G -103 10K R0O02 " 271 . 220
1 |OFN3IHL-302 tAY Cap 0.0039 B0 W
¢z C 802 " 0.0039 } €001 {QET81AR-107  [E Cap 100 10V
c3 " =392 " (0.0039 "
C 4 |QC331HJ.390  ]CCap 39 P ! PUSO766 Test Pin TP
C &5 |QFN31HJ-333 MY Cap 0.033 "
C 8 |QETB1AR-476 E Cap 47 10V
Cc 7 |OFN3T1HJ-333 MY Cap 0.033 50
cs8 " ~163 " 0.01b6 "
C 9 |QETBIHR-105 E Cap 1 v
C10 JQFN31HJ-333 MY Cap 0.033 ! 8.2.27 Cassette Photo Interrupter Board :2] 8]
Symbol Part No. Part Name Recomrneryde_d Part/
L 1 |PU47051-122 Coil 1.2 mk No. Discription
L2 " -122 " 1.2mH PLB1618 Circint Board
L3 -122 1.2mH
L 4 |PuUA8530-390J v 30 uH P03 GiIrTLO2 Phic,tes [oterrogter
L 5 |PU47051.222 " 2.2mH
FLIA3351 106 Cupa, Housing 1--6
LPF 1 |PUSD747 Filter
LPF 2 |PUS2GRAEG "
EQ 1 |PU4B5S1H Equalizer
8.2.28 Junction Board (2]
F143351.2 Cap. Housing 11—=12 Symbol Recommended Part/
" AR ' 21.-24 Nao, Part No. Part Name Discription
o ) " i
' -g‘( " 31_33 PUS1868-1-4 Corcun Board
" . 51—
» 3 ;:: _Zg PUAR351.2Y Ciny. Howusining H1-62
" 2R " F1-72
2R 71-72 :
- -2y " 81--82 -2— . 21 —22
PU54567 Shield :3R . 1(1)!_ '.12“3
PUS1779 PWB Holder 5 e
-4 . 131-1:a
-7 " 14117
12 1511
2 211-22
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8.2.29 Tuner/Timer Sub Board Ass'y [3][0] PU10432D3
Sym(l::! Part No, Part Name Racog:;;a::go:ﬁ::art! Svm:ol Part No. Part Name Rscog;::g:i:art{
A 0208 2501211R Transistor A T201|PUS2134.2 Heater Trans.
A 0206] 25C1683 & PUS4427 SHADE
Q207[ 25B644R PUS05G7-2 Cap. Housing 111112
A 0208 25C1983 PU43351-7 " 121-127
209| 2SD639R
M PUSIES1 Heat Sink for 0206
PU4R37E.3 Spacer o
FLU41624-6 Isolation Washes
02311 REE.BERT Zener Diode SBET301075 Screw
D232|10E2FA-8 Diods
D233(HZ24.3L Zener Diode
02341 10E2FA-8 Diode
D235 155133 "
D236|HZ74-1L Zener Diode 8.2.30 Relay Board [3](1]
D237 8 ”
D238|MA2TTA Diode Symbol Part No. Part Name R°°°ge“;::‘ig:i°; Pary
0239155133 "
PLIS1866-1-3 Circuit Board
R281|QRD1611-223 CR P22k
RzZg2 " 220 " 22 PU43351-102 Cap Hausing 31-32
R223 - - o0zv - 41-42
R284| QORD161J-223 CR 2K 02 171-172
R285 - - 102 181182
R286| 2 RGO19)-470 OmMR 47 1w 102R 191102
M R287 | ORZ0054-100 FR 10 114 W -10 201-210
R288[QRD161J-123 CR 12K
R280 : 682 - 68K
R 290 - -
R 291 - -
R292| QRV144F-36802 | MFR 36 1/4 W
R293| QRV147F-103S " 10K -
R204] QRD161J-473 CR A7 K
A R205 - - 8.2.31 Mix Booster Board Ass'y [3](2] .... PU10432C5
R296 - —
/A R297|PUS2108:330K | Posistor 33 Svrbol Part No. Part Name | Hecommended Part/
o. Destription
R298[ Q KV3507-222 vR 22K 30V REG.)
R209{ QRD167)-681 CR 630 iy PU49720.2M Mix Booster
C251{ OFN31HK-103 MY Cap Q.01 B0V
c252 - -332 ; 0.0033
C263 153 - 0.015
€254 . 103 - 0.01 "
C255{ QETSIHR. 105 E Cap 1 -
C256 | QETA1IR-107 " 100 83V
€257 | @CF3zHP-103 C Cap 001 500V
C258| DETEIVR-476 E Cap 47 35V
C259 - -
C250 - -
C261 | QCF32HP-103 C Cap 00 500V
C262 | OETEIJR-107 E Cap 100 63 v
C263| QETE1HR- 106 " 10 50 v
C264 | OFN31HK 103 MY Cap 0.0 "
€265 | QETEIHR-105 E Cap 1 -
266 | PLIS1O54 Gold Cap 33F 55V
{Back-up)
C267 | QETE1AR-227 E Cap 220 10 v
C268| QETE1HR. 105 - 1 50 v
L251 | PLI49003-102 or | Coil 1 mH PU49893-102
PL43984-102
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8.2.32 Video Sub Board Ass'y [8][3] ...... PU33748A
wa‘r' Part No. Part Nama Reeor;;r;::::;:artf Syﬁ:j:vl Part Mo, Part Name Recog:;::::; :artl
1IC 1| M514584L Integrated Circuit R39 |QRD161J-103 CR 10K
IC 2 | MB8B40BEBM ”
R101|QRD161J-123 CR 12K
1IC101 | VC2011 Integrated Circuit /102 " -103 ' 10K
Rio3| ~ -102 " 1K
R104| - 331 " 330
R105| -102 - 1K
Q 1 |2sczo210,R,8 Transistor 25C2021S Rio8l - -153 o 15K
Q 2 | 2586410 o R107| - -103 - 10K
03 - - Riog| - 223 " 22K
0O 4 | 25C20210Q Transistor R109 " 221 " 220
Q 5 |2sczo210,R,S " 25C20218 rR11O| ~ -222 " 22K
Q 6 |2sc20210 /111 - -333 33K
Q 7 |2sc20210,R.8 " 25C20218 Ritz| - -332 " 33K
A 0 8 | 2886418 " R113| " 101 " 100
a4 152 " 1.5K
Q101 2SC20210.R.S Transistor 28C20218
Q102 “ " "
C 1 |QETB1AR-476 E Cap 47 v
¢ 2 |QETB1HR-105 " 1 50 V
D1 [185133 Diode € 3 |QCS31HJ-101 C Cap 100 P -
C 2 " > C 4 |QCF31HP-223 " 0.022 "
D3 " " C 5 |OETB1AR-A76 E Cap a7 10V
C 6 |QCS31HJ-151 C Cap 150 P 5OV
c7 " -220 " 22P -
€ 8 |QETB1AR-A76 E Cap a7 10V
R 1 |QRD1614-122 CR 1.2K C 9 [QETEIHR-105 " 1 50 vV
R 2 » -821 " 820 C10 |QCF31HP-103 C Cap 0.01 -
R 32 -302 - 29K c1 -103 " 0.01 "
R 4 " 222 " 22K C12 |QCS31HJI-820 " B2P "
R 5 " -391 " 390 Ci13 |QETB1AR-476 E Cap 47 10 v
R 6 o -392 - 39K cl4 ” -476 " 47 "
R 7 " -391 " 390 Ci5 - -
R 8 " -301 " 390 C16 |QCS31HJ-680 C Cap 68 P 50 V
R 9 " -471 " 470 C17 |QETB1AR-476 E Cap 47 10V
R10 . 471 " 470 C18 [QCS31HJ-121 C Cap 120 P 50 V
R11 |Qvz3244-222 VR 22K {NOISE CANCEL) C19 " -220 - 22P "
R12 [QRD1614-223 CR 22K c20 " -560 " 56 P "
Rt3 » 223 o 22 K €21 [PUB1163-181 " 180 P
R14 " 272 " 27K c22 v 51 o 160
R15 - 223 " 22K €23 [QCF31HP-223 " 0.022 50V
R16 " -333 " 33K C24 |QCS31HJ-820 " 82p "
R17 " 102 " 1K €25 . -330 " 33p "
R18 " -561 " 560 €26 |PUS1163-181 v 180P
R19 - - c27 LA T3 . 160 P
R20 |QRD1614-683 CR 68 K
R21 - - C101 IOETB1AR-476 E Cap 47 v
R22 [QRD1B1J-472 CR 47K €102 {OCS31HJ-680 C Cap 68 P 50V
R23 " -182 " 1.8K c103 - -330 " 33p "
R24 " 391 " 390 ciwoay ¢ -331 " 330P “
R25 i -152 " 1.6 K C105 |QETH1AR-476 E Cap 47 10V
R26 " -152 " 1.6K C106 [QCF31HP-223 CCap 0.022 50V
R27 " -102 " 1K C107 |QENG1AM-476 NP Cap 47 10V
R28 " -152 " 1.5K
R29 " -392 " 39K
R30 . -182 ’ 1.8K
R3 " -391 o 390 ALt |PUass30-101K Coil 100 pH
R32 " 102 " 1K L2 " .330) " 33 uH
R33 " -152 . 16K L3 " .391) " 390 uH
R34 " -102 » 1K L 4 v21d » 120 pH
R35 " 162 » 1.5 K ALs " DIk " 100 uH
R36 " -104 " 100 K ALS 101 ” 100 pH
R37 » 104 " 100K L7 Y21 » 120 uH
A R3s v B2 . 15K ALs " 00 “ 100 gH




8.2.34 Remote Control Board Ass'y « « +« . ...

URS2VPB2

Symbel Recommended Part/
No. Part No. Part Name Description
L101 |PU48530-180J Caoil 18 uH

A Lie2| 7 -101K - 100 gH
LPF 1{PLIG3474 Filter
LPF z|PUs3348 "
EC 1 |PLI53475 Equalizer
EQ 2 [PUS3340 “
PLI43351-6 Cap. Housing 111=18)
Y8 " {2123
"8 " {31-33}
"B " {41-48)
-2 " {51-52}
PUBO766 Test Pin TP, TP-GND

Recommended Part/

8.2.33 Servo Power Transistor Board [3](4]

Sy mbol Recommended Part/
No. Part No, Part Name Description
PUS2289-2 Circuit Beard
A o1 | 2s03890 Transistar
PLI41624.6 tsalation Washer Tor @11
PLIAB3TE3 Transistor Spacer "
SBST300825 Serew
PLI43351-3 Cap. Housing 1=-3

8-36

Sym:ol Part No. Part Name Description

1IC 1 | MBOT154AP Integrated Circuit

a 1 | 2506370 R Transistor 25DB37R

2 | 258B22G.R ” 25B822R

1 P MAaTs0 Driode

3 2 | SE303A or LED (ntrared}) SE303A
TLM1OS

73 |SE303A ur v
TLNTOS

D 4 1BR3432S LED

B 1 |ORD1415.222 [z 22K

B2 " -223 " 22K

B3 270 27

R 4 102 1K

H 5 80 18

R 6 StR2 1.2

R 7 1RZ2 1.2

R B 270 27

C o |OETEICH. 107 £ Cap 100 16 v

C 2 O2C33ITHM C Cap 100 F 50V

c3 101 - nopP o

CHF 1 [ CSBASRERT Caramic Filter

MOJB 7Y

Jack

E.& 0. E No.B8248



