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NOTE

These servicing instructions are for use by

qualified personnel only. To avoid electrical

shock, do not perform any servicing other than

that contained in the service manual unless

you are qualified to do so.
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1. Test equipment required

The following test equipment is required for calibration

and servicing of the Model LCG-399. The suggested

specifications are the minimum necessary for proper calib­

ration of this instrument.

TEST EQUIPMENT

• Digital Multimeter

• Frequency Counter

• Oscilloscope

• Spectrum Analyzer

• Color TV

• Vectorscope

• FM Lnear Detector
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MINIMUM SPEC.

3-1/2 digit

Accuracy <±0.25%

8 digit

5mV Sensitivity

20MHz Band width

With High Impedance Probe

50-190MHz

PAL system

PAL system

5MHz-7MHz



2. Calibration Procedure

* Calibration should be performed after a 30 minute warm-up

period. It should also be confirmed that the unit is

connected to the rated power line voltage.

* All adjustment should be completed in the given order,

because some adjustments interact with others.

* During the adjustment procedure, remove the case only

when necessary and replace immediately after making an

adjustment. This will maintain all circuit at constant

operating temperature.

1) Power Supply Check

a) Connect DC voltmeter to test point and chassis.

b) Check the voltage at each test point given in Table-1.

Voltage
ToleranceRippleTest point

+5V

±0.25V5mVp-pTP003

+12V

±0.5V20mVp-p·TP002

-12V
±2% of reading20mVp-pTP001

of +12V line

Table-1

2) Bias Voltage Adjustment

a) Depress LUMINANCE button of pattern selector.

b) Connect DC voltmeter to TP801.

c) Adjust VR801 for a reading of -2.00V(±0.05V.
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d) Connect DC voltmeter to TP802.

e) The voltage reading should be +1 .89V to +2.20V.

3) X'tal Oscillator Adjustment

a) Connect frequency counter to TP101.

b) Adjust VC101 so that frequency reading is 35.468950MHz

<±10Hz.

4) Frequency Check of SCOPE TRIGGER (Divider circuit testing)

a) Connect frequency counter to SCOPE TRIGGER.

b) Set the SCOPE TRIGGER switch to LINE.

c) Check the frequency reading is 15.625t1Hz.

d) Set the SCOPE TRIGGER switch to FIELD.

e) Set the function of frequency counter to period measurement.

f) Check the period by Table-2

Pattern selector Period

CONVERGENCE,

ALl GNI'1ENT19.968mS

Others

19.999mS

Table-2
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5) Composite Signal Adjustment

a) Set: Pattern selector

COMPOSITE VIDEO LEVEL

CONVERGENCE

PRESET

b) Connect oscilloscope to COMPOSITE VIDEO OUTPUT through

750hm termination.

c) Adjust VR801, 802, 803 and 805 to obtain a waveform

as shown in Figure-1.

(
BLANI<INr,. LEVFL

(DV -Vl?dOS-)

Figure-1

/' \ \'" .. Io n \( )."\.~i~ it1" }. ':1. \" ~ ", '-
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6) Carrier Balance Adjustment (Nulling)

a) Depress CONVERGENCE button of pattern selector.

b) Connect oscilloscope to COMPOSITE VIDEO OUTPUT through

750hm termination.

c) Adjust VR701-704 to obtain the minimum sub-carrier

leakage on the black level of composite video signal

as shown in Figure-3. (VR701 only works when No.1 of

COLOR BAR PROGRAM switch is ON)

Figure-3

7) Chroma Level Adjustment

a) Depress CHROMINANCE button of pattern selector.

b) Connect vectors cope to COMPOSITE VIDEO OUTPUT through
750hm termination.

c) Adjust VR760, 761 and 780 to obtain the vector pattern

as shown in Figure-4

COL OR BAR LEVE"L

( - V R 760 - )

-VR780;MAX

Figure-4
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12) Adjustment of Sound Unit

A. 1kHz Adjustment

a) Conne~t oscilloscope and frequency counter to Q952 emitter.

b) Adjust VR950 for reading of 1kHz.

c) Check the waveform is sinewave.

B. VCO Adjustment

a) Connect oscilloscope to IC954 pin2.

b) Adjust VR953 for reading of +O.SV.

c) Connect oscilloscope to IC954 pin13.

d) Adjust VC901 for reading of +O.SV.

e) Connect frequency counter to IC954 pinS.

f) Check the frequency is changeable from 5.5MHz to 6.5MHz

by rotating the SOUND switch on the rear panel.

C. AM Adjustment

a) Set SOUND switch to AM 6MHz.

b) Connect oscilloscope to R997.

c) Adjust VR952 and 954 alternately to obtain the modulated

waveform as shown in Figure-7

Correct

Figure-7

Incorrect
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D. FM Deviation Adjustment

a) Set SOUND switch to FM 6MHz.

b) Connect FM linear detector to R997.

c) Adjust VR951 for a deviation of 25kHz within ±5kHz.

13) Adjustment of RF Unit

A. Frequency Adjustment

a) Set RF BAND switch to LOW.

b) Set VHF dial to 60MHz.

c) Connect spectrum analyzer to RF OUTPUT.

d) Adjust L901 so that frequency is 60MHz.

e) Depress HIGH button of RF BAND.

f) Set VHF dial to 190MHz.

g) Adjust L902 so that frequency is 190MHz.

NOTE: Impossible to measure the RF frequency by

frequency counter. Because RF signal is

modulated by video signal, therefore

frequency counter makes miscount.

B. Modulation Adjustment

a) Set: Pattern selector

SOUND

RF BAND

VHF dial

MODULATION POLARITY
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ALIGNMENT

OFF

LOW

65MHz

NEGATIVE



b) Connect oscilloscope to RF OUTPUT through 750hm termination.

c) Adjust VR901 to obtain the modulated waveform as shown

in Figure-8

Figure-8

d) Set MODULATION POLARITY switch to POSITIVE.

e) Adjust VR902 to obtain the modulated waveform as shown

in Figure-9.

Figure-9

C. Carrier Level Adjustment

I

ccw 'U
VR102

cw

a) Set: Pattern selector

RF BAND

VHF dial

SOUND

RASTER

RED/GRREN/BLUE=ON

HIGH

190MHz

FM 6.5MHz

Connect spectrum analyzer to RF OUTPUT.

b) Adjust VR955 to obtain the sound signal level as shown

in Figure-10.

VIDEO""" ." T
25df,

_-1_ Figure-10
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3. Troubleshooting Procedure

1) Troubleshooting Aids

a) Check all control settings, because an incorrect setting

can make a good unit appear defective.

b) Some trouble can be solved with proper adjuatment.

c) Check the voltage and waveform as shown on the schematic

diagram to locate the defective circuit.

d) Check all circuit for visual defects such as broken

components, loose connection, open wire, poor soldering

etc.

2) Troubleshooting Chart

Balanced modulator

yea

V-A converter

Check waveform or

signal bUB sync/
flag/blanking
generator
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4.
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VR704
V NTSC

VR703
V PAL

VR702
U NTSC

VR701
U PAL
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5. Printed Circuit Board
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