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qualified personnel only. To avoid electrical
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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

-6
LCG-399



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

..
lSo8 ]

..
LSZO ]

.
~;.

u
%
>-~ ". ~

l530

.•
>.

n>"• >.

!.
I~J••.

!!..
'i'...]

lSOO

lSOO

..
~.-- 1\

]~~~2- ~-

I~

LSfO

~ lSfO

~ l500

L510 LSIO j

..
LS'I3 ]

? LS~O

~ lSOO

L573

o., ;
I . L51-'

. ~ L500

'"

LS10 ]

T-j47S

-13

LCG-399



E
I

O/hH

R9b~

10locU'

j

Hb()

\~---;::;;
C-7't"J ""

-9C;M3

.• 19b:J
C9J.,

b9bJ

19b.>

I

E
I

EI

8

-~

f/!i6JI

f/

I-"'~ SiN I
.sS.>]

~ I t>H

1

8

F ?OS·,~( I
I {~'n'

bCIt)

E, vI <:'-Jt-/

'l'Jb'JI

8]

&~bN-- ~r./'R~IJH ._~_'IJ,' e-- l~hH C-:J 1:&.--

:~:~
09h~

J. ~h~

!I~'b)-- '!;,be 29~hl':J
~-7 ,"J;!:;h~

J:!Y!I-"

P!I;ttl:J

\:--",_J 0gb---
-fl~~bl:J

E"~b:J-- JSh~ --- T!I;b::J""'bH -- -
~S.J11

"J.:>

Q

] NO
:rld
"I>
ii)''-

~OO
- If)"

OQJ et'>

-£ObJ-

-14

LCG-399

E
I

E,

991''''
~

Lt-vl-

OITJI

fI] O.b~--bJ/b~--RRhl:l ~,-- "
'bb?-l l-- lRb~--

}:

ritbH --J.Mbl'i- <rb) ,--- ,~bl,H .

O~b--r .....•.

•;-;:,t' 0
~,;; I I -A '"

2 _
o Ohl>J ro'I_- <>~bab) ~ ~Q

~b"f"") I
--- •..

f"bbl1 g:
--- Or

91:>btf

rn) ~



1(5134 ICsel1(562Icse3

'Q, 'Q,'Q,'Q,

I

HO

2
B~

3

L
..

.a~
5

IDF'

GNI>
~e,~e~~..~

6G>lD
rc:l>,.

+3Vc/
.,v B

..
IDFP

'Q, 'Q'Q,'Q,

i"iF
le

RD
If

Gt>

1%

BD
13

+12V

t4

-f2v
15

~fo\EH 1(6137 IC681

'0, 'Q

IC6BS
I
~
\J1
I

'.'

",'"
R552

R-5'3

"554 

.R.S",5

"S5(,
R:I>?

1(586

IC72e

8

1(568

....! C1~,~1 U(-I
---;,'6 OZ2""i

a' "J. ~., 3~--;,,5 ~1CJ8 --- ,

~ '3A-t.12f C"72~

___ i!'1z.'\ - ;--

IC 5e7
+1211

-t2V':! ;2
!:?

l"-

f-~
Q

••AQ 1(688 1(666

1C662

t

9

6ND ~9~
+'11

q

IC€64
:5-' '2 3~ 3.c

•••• 1~
Qo

~I
21 22 25 C' "HI> ~•

C:=J ~~, , .•...
IC551 +-5v IC552
I ,

.,.,"J cne'/
IC555

"748

'Q

"'7~3""'46~74ZR74.5

'" 8

"74t

"~44
74

IC746

8

'"
...!
•

uc+)Q>1Z'

GNI> +~\I
V(-)

1<15"
+ c.,.l.4

- ••..,5"1---,..., 66--:1."'152
11.165,,'" 54

••"'14'1

VCt}



ccw VER~/IK£;
AUfiNHE'N'T
~NEJ?ATOR
fOOI- 308
Q301

R/~/ B
t;EN!RATOR

IC4tJI-406

SCOPF TI?/€,.
BUFf:£R.

re 020

D-A
CONVERTQ?.
re 801- 803
Q 80 I - 8/1

M / X ER

Q 8/3. 814

AHPU FlER,

Q8/6

AHPLI F/£R

Q 81S"
817-822

RF UN/j

QCfOI-9/0
@ I RF OUTPUj!

- - - PAL-COLOR GENERATOR UNIT - --l
I
I
I
I
,
I
I

A DD/ 13.P.F. I

AMfLl Fi£R. IQ7817'10

SUBCAI?~/ER :
C;tNERATOR

I IC5S'1-S"S6 Q 770. I
L 1---------------

FUNCTION

SFL~CTOfi!/
CONTROL

5002. - 010

+sv tlZV -12V

POWCR
S Upp L r
ICOOI- 003
Q 001- 003

BURST
RA~

4£Nt:R.ATOR.
ICsoI -~08

D-A
CON VQTOR.

Q701- 7/6

U - AX 1S

BALANCED
MODULATOR

lC 720

r---------- ---l
17KHz I

OSCI LLATO!? I
I re. '150 I
I Q9~o-9S3 I
I !
: AM-FM B. P.F I
I MODULATOR M1PLlFI£R. I

re 95'1.956D Q963.964 I
I 61 I
I I
I ISouND

I INTfRCAK.f? la. I
I FR&G>. PLL

IC9S2 -<iS$" I
I 9!:"6A 8 C I
I (157. ?S8 I
I Q 9~4-.9S7 I
I SOUND UNIT -.JL _



117 'I
200'1 1217V

~.34V TOOf

J-332A .?aV(O.fA)
POO/€R
TRANSFCRMO"R\

r----

-IZV

AC
INPUT

LINE FUSE
0.3A
SLOW BLOW

;=001
(012

- lOO"
rov

TPcon ."If 5

-12.V Ir5'l IB
TP-003 )t
-+s-v IAI,

CAl

,.,.,.. OB

R007-'<Ooq ,ROII-RO/9,R023-.'W29
JOOI - 1019

DOI3-DOI8

1(:)04 -[(019
SOU -5019

T;:;>IGI [cnoe
SLC T OUTPUT

1 H13 (LINE)
o v9 ''':ELi))

/H13I
I

FROM I

SIGNAL I
SUS l

V'1

RSTR

~~~L.iRRED INH

TO !(.wIA TO r(1,~1~
~~~5V
r

TR~ SLCT
rSV

R020
22k

~
TO IC30/IJ

R035

+sy~4.J

/

eRM EN
TO P4.0/. P"OZ

'" ~J:4-
~J~"\- +.5V

T-1475"('I6)PC BOARD
FIEF IJESI(j IREF DES!(j
LAST USED 'NOT USED

CO/2
TOOl

R03r
J020
DOIQ
Q003
IC020
5020
FOOt

I
--"
--..J

,

SOIOE

IALlGNMENTI !LUMlNANCE] I
'------ ----- - -----

7. Schematic diagram
POWER SUPPL~/ CONTROLS



tS"
R/OI

6.81<

I
----'

co
I

r .3.5.468'15 "'Hr 05CILLATOR---.
..,.5 V

i<t04
lOO

f'?!02
fOk

/

HZ

+SV

1.11..L11-I IIITI.,..,.cl/a
affCO2",!Ctt4C1I5

a.off'
0.01/10.0/1'0.011' 0.0/,.0.0/"

pc BOARD T-I4.?.S"(2_y6~) _

Rfr: DESJ!1! ~~ 'bE'316

LAST ;'::E'C· ~CT IJ::'~: :-·---,-----/V ....C i .J'.;~ i I

C'IS . ClOi -.:-;:;? 11C "J.! TYPE iPI~L'" ~~~.:::~
: ;1:::1;:1 j 74500 . 14 I 7 ;rC109 I

R'O~: 11CI".2 I 745"2 116l g !rClra I
PfOf ; I

<;1102 :r':IC3 . 74:112. i If> ~ ;j1C!11 I

1'113 \:ICI04 74L$30 I r 4 I 7 FC 112L101 lC/OS 74LSQO I 5 10 '!1C1T3 I
1'.101 I1C106 74L$73 I 4 ! 11 :: i

TO J-5>/ rcl07 74LS92 I 5 I 10
T-)OS"7("/4-) rC/Oi? 74LSOO I '4 i 7

COLOR PC8
LCG-.3H ONLY

TP

TYPS: I ;svl) I
&;!N74LSOO

I~7
74 L$.30

147
74LS~O

5'10
74 LSQ.3

510

74 L-573

4f/

~
TO IC302

VIN
TO re );01

VIOiF!ft..D

~ i ~.~;:.. 1 I£VEW

SlfrNAL- lBUS
HS 1
116
H7
Hit
!-Iq

.HIO
1'111
/112Hr!

VI
,,2-

"'V3
Y4
vs
'16

V7
Vg
Vq

LINE:; j:/£LD DIII/ D€R



, '

~---- SYNC(BLANI</N(j GENERIJ.TOR

H6
1-110

HI2
H5
HI3 HA

R£F :::£S.'5 : f?E<= Lf::.!']i"
LAST ,'::E'i) : \0":"" ('S:D

CZD6
R.201
1C214

-- BURST //DENTiFIC4T1ON FLAG G€NtJ?A TOR~
<-5V

! 12
vo

H7
H8 31=P

HBL H5

HIO

HIt q
I 81=

HD

v
..J ~

~ ~
TO 5/G-NAL BUS ---------,

____ P_C~OARD

IDF p
K
14A __

o [()FP
q

e ~~.&.~~
\- TO .;401, ..J40Z .J

IDl:NT IMi
FRt;JM Pi02

T - /4 7s-r:~iiJ _

V4

Vcc aND
PIN' PIN14

7
lA.

71
14 ~I
14 f414

7
14

7
14

7
lA.

1
lA.

1
4-

11

lA.

7
'A.

7
4

II
TYPE.

74LSO 8

74LS 1 0

74LS10

74LS20

74LSOO

74LSDO

74LSOO

74LS'O

74.l500
74LStO

7A.L573

74LSOO

74L508
, 74LS73

:ZC20SIrC209

11c21o

C2Tf

rc212

ICZI3

IC2J4

q

•

g ~ ri~~~, /

~Vf-P
+sv--L..•.., -.L--.L--.L'--~..L

r: I I I I
CZOt C202 C203 C204 C20S
0.01/1 0.01/1 0.01" 0.011' O.otl'

Hq

t-<
0 IP -J.

VR

I '-0\..U '-0
I

'-0 V6

VI

V3
VINV2

SYNC G-liN€I?ATOR.



~f&: DE'::(vt'J! ~EF DESI~1IJI Vcc ! CrND
LAST U:;£D i ,\'~~ •..:s~;" reNO. TYPE1;;:I,oJ! Pi NVE"RT Lil/£ SHAPEF?-----... (3:>";-;:C301741..502:47.,.~ "<3:4

74L57,3
411•• '=01 ;C302.

IC.3:Jr

;C30374L$02/47
[C304

74 LS20'47
VLO IC30~

74L5 I 0'47
lC306

74LS.30/47•• 301
:!sc 752c{p-O lC307

74L520'47
IC30g

741..500/4-7

4-

+.5 V

1..11-LI ITIrrr004
C.30~~J06~307

0.011'
O.O,~0.0'••0.01/1

H6
H5

r::/.301~qO

Hf{

H9VI

V4vs
t-< 0 I0 i\)I 0'vJ

'-D

I
'-D

i7R

HIO

~

Hf2
HIS
V7
VS
V'1
BL

14 J

'3

1'2 '7 J 1 q

10

CONV ENBL
FR.OM S003A

ALIGN ENBL
FROM S002A



r----------- COLOR BAR T/MfNG r:t=NSRA""OR ------------------------------

,..ST"'-CCLOR
StCT

\ ,
~D PR f 6

BD

IC40bA 5
.3 ex 0

'-L.R

4-

"
IC NO.

I ~~~%~'~I
Ie401

74LS02'47
IC402

74 L5'10S10

IC403
74 LS74A I/47

lC4~4 74 U74A I
14-7

lC405
74lS74A147

, !CAD6
74 LS74AI147

i

TO JSO!
T-20S7 ('/4-)
COLOR FeB
lCCi-~'1

ONI..-Y

TO..J401
T - 1476(313)
COlOR P:B
lCq--3q~A

ONq

P40/ I
HD ~

HBt. +
~L ~

~ -47
I~ --;l)

~
"t-SV~

vo ~

f1FP --T17
RD I'

,
:; 111

,
BD "

,

? 12.V ---?-3+

-/2"~
'~M8J I~

~r
HD ;'-5
HBL~

!?I..+
VBi: ~

I D F ----ji:)

~
~...sv - ,- /

rirs~_9F -l.-f4
R15 '

,
GD "

eD 111

•••.12V~

-/2"~;.>"'~\~

RLD

qLO
ELD

BLUE INH LUM INH
F.r<OM SO/OA FROM SOOSA

r!,REEN INH
FROM SOOqA

REi5INH
FROM SOC8A

1. J..r I
C402 C403
0.01/1 J.O//-I

+sv 1.
1:

C4<J1

C.OI)'

H6

o

RSTR/CLOR SL.CT
FROM S007B

REF PES/IS I REF De>iG
LAST!,S!:!) NOT USf:r>

Cd03
lC4-06
";P402

(HBl-

I
FROM
S/I!1NAL

1,I
N
---'

PC B~RD

,- ...•

___ ----.J

COLOR. BAR. TlHINGr Grf"Nt"!?ATOR..



~-------- S/POS VOL TMi/; CiENERA TOR ----------,'\
PARTS '10.

ICBO/ , ICY02

TYPE

74'-502

SYNC

RL5
BL

WHITE LEVEL

-zv

~l7
IOIe 17-"

+-2'1

TP802

Jt ...2'1
eres
4.;J.t

~ 10'1

DI!01 - 1>80t
QUOT

••f02
iI/fi)'; - ••811

blU3 ,QIH4
QgrS- fun
••818- ••Z20
'0 If;! I , QIl22

f$TS81!

~:SA"'~S-C, iSA 1015-1}
5e752OO

.2SA4'!S-O ,lSAfOfS-o

I

I~Cj7Z-a Z5(18IS-(J
SA4~5-() .15.1\1015-0

125C.372-0 • 2SC Iil >-0

25A41S-0 ,lSA rOIS-c

,
N
N
,

i-5V '-l
r

a2f
D.N/<

R.•••5
lOO -IZV

-12'1

+-llY

1i>J5Q~

'.5* r'

-12'1

etl!
/0,.

16V J;
-/2V

~€F DE5l<ill
LAST USEr;

RZ63

R£F M516N
~'OT f.)$i:7:>

"'817. ,i?!!.:9.RIl';4.,.'~!jll

COMPOS I T~ VID [:0 G-£J..It:RATOR



+sv
REF £)€SIGNATlON _

LAST USEf> NOT USi:f)

CS04
IC '01f

.JSaf

FIEI..f) COUAlrER -------------""""- r- :i~~~f~~~-=---
t!N

+sv

Are

IZ CS';l,j..
FPR2
1CS<3ZB

" -1.574 8
et< fJ aSTcN

BURST BLAIOKINI1 PE"</Of) COUNTER

J~f.., IHE>f,

~
I-fBL~
3L

; w 4 "7BL
S:

51&/=

: 6
5 : > l' +5'1

: »
IF'P

~ ~SF
L -

Cl I ~ R£>0 I\) ~~I
\.;J

VJ

~~
I '--0 ~~f2V'--0

~
-fZV

~
CRME:N., I FROM P402T-!4·7.!"(S/,)MAIN Pe3

/

+5V

(5132

+'~~ nw2n6
1 ~0

..3 'ff1~fts
K 0

Q
7 4

+51/

r- BURST BLA/IKING DUIi1ATION COtJNTeR ,
RB2

S
2 El f S

2515
1~7A

3 "LS74 6
Cl: 0

"I

,

HD

8B

COLOR G-!;NE;RATOR.



,-ALTERNATE CO.4MAAI~ f:E.NERATORISYIVCJ.lQOIV/ZER -----_"

I>AlTU- HBL·R/!i· BC· 5(M!j1
C553 +~
0.01u

J:-1

?!
VAiJ'Y= (fi8L+Rm + Se""D!)· El:!

I
I\)
+'-
I

..•.:x;,{~...
!Ij g:

f',j'"••
'"

'",..1\1

COLOR SAR ~
.~.,
~~~
,.

PROeAAP'I
'""

11'1In
iI\Ir)~ .,~ Q::~Cl Q:Qc

SCM!)f

SC,",£>2~2. ~3

SO,,",C/lR£1i TO rC6e7

S4

ct:B0.Z5W£N TO[C60S

$$

"""""RKEN TO IC.60'1

56 57
H8L

~/Fi

60
6 \

1/

6

REF i:ES/6/o1A-r-JON

LA5TUSED : NO, U5Ef)
R5S11 I
CS53
rC 556
JS3r

Ai. TU

~.sv,.,
ALTV

{~.)v""P
ALTV

r- ~~~;~~~~~_
+So{

r-- IJIVIDE -BY-1\' 2-PHASE: Z/tVli>ER ---

II
I

II
I

L _PC BOA ~p T- 20!i7 e(.4) _

COL OR,



I
I\)
\.J1
I

VBL

COUWTER :----"\
.•$V Cr.0/

,+ 1-;w~.QIt"
r

SOn-tCRMEN

~CK2 C2

1C~2A C3
741.S4'1~ 6

4 srn ££CA~ CA

COUNTER CS 1'-1'1

+5V

-- TIMER

J

R
4

r- CHRO""'WANCE IIJHIBlTER

R/N
TO rc S"SbA

+5V
CLB0.Z5'1181

.I.

REF flES/<tNAi10N

LAST USE!) i NOT U!:E!>

C605 IC604

IC61J'i I.l6al

~c f>

~JLJLJL4Vp-p

3. 25wCl!!

+5'1

7
2 A<B IN IC604 Aa3 63 A=B'N 74l.Sgs "S OCJT

4-BIT S
4 A>!I!N MAIlHITlI!:IE A)B 0tJT

CQflfPAAATDR

B3B2BtE!e
/ ~ 1 'I

.5.25

COLO!? ~EN?R.ATO~



r-- V-AXIS BAlANC£D MQi);JLATCR -----~\/
+-5V

R72!J

101J TC7Z0 b
0.1IJI ••

SCV

GCb
R7:1)4B

Z20

R705B

160BCE> 1<'706:8
330

D701-1:J71i>
:15758g

g701-G715
: 25A1015-Y

0<721
470 1nl6

10~
It! -CA~ +OUT b

1(720

+S/(~ 14% -OUT 12
BAlANCE£>
MQfXlRATOj;(

-5/(r

,./ FILTER --------1
4VH~-i-

~ '\
+1 V

i?7gq
2W

-fZV
V-AXIS BALANO;V ."10t>ULATOR- - ,

BSTCtJ

1<737
190 (724

1+ 3.31116V

R742in
1<143

1~0 1\ +CARR

R746

I~~ 10 -CARR

1'1744 c.-IV IV 1(740
470 JLJLml..: 14% 72.

+SIG -our
BAlAIJCF!)

do -5'(Z MODlJRATOR

Q77G
25CI!IS-Y

I
I\.)0'
I

AlTV

"''<7181
3.31<

/(JUPAl
(ARRI<:R
BAL

ALTU

VR70
33k

OUNrSC
CA~R'ER
ML

ALTV

'/R7(D:,
33k

OvPAl
CA '1RI ER
BA!.

AlTY

VR~
33k

OVNTSC
CARRIER
E!AL

.• ('70/
T 3.3ft

Ibll
+ C70S

,3.3f1loll

SCV

E'~(+)

R747
1.21: r%

E~-J

R7.50

LZ.I'1.

E~~+~.614'lER
-D-'r4EQ
-~.1000ES
+0.15IS BF

007
3.311
16V

R741
"711

fU~J.
1(J0

C74Z

~47'
R"75;3

J:' 'M\ -72'/
04'
3.,,,
16V

-12\1

+006

+/lV

RI7e
lel</~

RTII
o

f?i7Z

2/r. f%

BIAS VOL,AIlE GENARATOR

(764
'J.0/11

+

TC76.3m3.~
1611

REF i:>€SIIiNAnOH

L4Sr -NOT USEiJ
Q~a Q786,7!1-769,17(-7BIJ,7gZ-7tf

IC768 IC7ee-7t'l,721-73'?, 74(-75'1

£)716 £>798
'{RnfJ vnee-7g9, 717-75'1.762-77'

L Til IL7g/l-77'1J7/i1 J78Q
1.4V BIAS C7'U C1eta,792. 794-. 796

79C-7rQ, 726-7JQ, ~-75'
~-76', 771-77'1

R7'1Z J?7ge, 717-11'. 7Sff-7S'1. 7'2
7••- 76'.775-77'

__ PC BOABP

COLOR ($-~N~/(ATOR



I
i\)
----J

I

F--------1kHz: SINE WAVf: ISENEi~AiO~ --------------- ..••DfHlz FREQ.
C~5"3
0.0022"

4

ISOIJNDJ

------ -- ------ --

AA- 4Vp-i
5.'MIJ;r
&.OMt'>
6.S 14Hz

Ir9553
74,-S3<73

SOUND iJNlr

PC AoARD_ T-/B04-

!

I
i I

__JJ



,;;
;

____________ /Ri=' 8ANDIr---- ---- 7------ -- - ---- -- ----- - -- - --- - -------- - --- -- - --~, ,; ,, ,
, Iv,../=" I '

~.I~ "

.~

c'· I
-/2 V

UHf:
ttF

+/2V

TUNER

Vu.
:r~

so
ND

FTloH J'I53
UHF

T-/804 R9f4
1/'\ ,;

Q9~1
2SC381A

R9,z1
2.2K

o L 90/tI6()/'1Hz 7 C9~/
t-i

f.np
(")

I . I
0 I\) 1C9Q2.I

co 4-7P

w
I'-0 '-0

R<fJ4
100

~3
/1<

R9()2

/fit:,

m7
R9/2

B.2/(/lJ/!;. I
R'fa8

Qge3
/1(

2S087A

If)9~2

/s/~

~~

c'Io91
2P ,..!

,h

N~ C9~

Rq/~D9DI

tlf/.?I22.1<. r8.0/}1

22K/SI$88
IJ.tJ/JA

f)9Q4

IS/S88

R928
221<.

R92.3
33K

RQ20
1.8K

1-10D.(N~6-.)
VR91lJ/

IK,

C9/~

2Jv 22;-< !/' CHP VI~O

R922
8.2K fl2.V....-

~OI1

IZV JOO4-
7-/475'('/6 )

~JpoL.

RF UNIT



ADDENDUM for SERVICE MANUAL
Model: LCG-399 PAL Pattern generator

LCG-398A SECAM Pattern generator

This addendum contains the informations of Circle Pattern
generator as listed below.

1. Calibration procedure.
2. Components layout/Adjustment locations.
3. Schematic diagram.

NOTE: LCG-399A
LCG-398B

LCG-399 + Circle pattern generator
= LCG-398A + Circle pattern generator

1. Calibration Procedure
Control settings
Depress ALIGNMENT button of the Pattern Selector.

Set the CIRCLE SELECT switch on the Circle Pattern Board to
DOUBLE CIRCLE position.

Connect the video monitor to COMPOSITE VIDEO OUTPUT connector
on the front panel. Use 75 ohm feed-through termination if
necessary.

Adjust following adjustments to obtain a circle pattern as
shown in Figure below.

VR50: Horizontal position
VR51: Vertical position
VR52: Circle height
VR53: Circle balance
VR55: Inner/outer circle size
VR54: Outer circle size
VR56: Circle line thickness

Adjust VR50 and VR51 to position the circle- to the center of
the crosshatch pattern.

Adjust VR52 and VR53 for a perfect circle.

Adjust VR55 and VR54 for a correct circle size.

Adjust VR56 so that the circle line thickness is about 1.5
times of the vertical line.

399/398A
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"CONVERGENCE/ALIGNMENT GENERATOR"
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Service manual as needed.
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