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1. READ BEFORE USING THIS GUIDE . ..

This manual is intended to instruct TV servicemen on the principles of repairing all
transistor colour television receivers and how to proceed with trouble-shooting as a
means of alleviating the repair work, This guide describes how to replace defective
components within and without printed circuit boards. A defective component can be
determined by following the inspection procedures given in this book upon confirming
a symptom displayed by the picture.

How to Apply this Guide

{1) Carefully observe the video symptom of a colour broadcast and single out—from
among the symptoms pictured in the list of symptoms—the particular symptom
identical with {or similar to) the symptom observed on the video.

(2) Turn to the page of this manua!l indicated by the name of the symptom.

{3) After carefully reading the description on trouble shooting, proceed with the
_inspection by following the procedures guided by arrow marks.

2. PRECAUTIONS ON TROUBLE-SHOOTING

1. Precautions on Inspection

When inspecting, adhere to the following procedures shown bejow:

(1} Carefuily ascertain the symptom, then check the block presu mably responsible
for the fault to see whether or not there is solder bridging, disconnected
wiring, and/or incomplete contact of components. If no abnormalities are
noted during this check, follow the trouble-shooting procedures and—

(2) Determine which block is responsible for the fault. If this is accomplished,
repair can be effected by replacing a defective block with a complete, new
one. Also, when determining which component in the block is defective,
proceed to the next step.

(3) Measure the voitage of electrodes on each transistor within the block
concerned. {Always use a tester having internal resistance as high as possible.
Since transistors have low impedance compared with electron tubes, an exact
voltage value cannot be obtained by a tester of low internal resistance.) A
defective component can be determined from the abnormal voltage value by
follawing the trouble-shooting procedures.
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2.

Inspection of Transistors by Tester
Transistors faults are classified into the following three categories:
(1} Degradation of characteristic
{2} Disconnection of wire at junction
(3} Short of a junction

All the above faults are difficult to determine since they cannot be ascertained by
an inspection procedure applicable to electron tubes {such as visual inspection, or
checking by sound while shaking the component being checked), There is a
method of quickly determining faults by using an advanced measuring instrument;
however, this means is not available to everyone. Given here is a description on a
simplified method of inspection, using a tester.

This method involves gaining a general idea by measuring forward and reverse
resistances across the collector and base and across the emitter and base by using a
tester. Since the emitter and base junction and the base and collector junction
perform a function similar to that of a diode, the low or high resistance value is
obtained depending on polarity when measuring their resistance. The former and
the latter are referred to as forward resistance and reverse resistance respactively.
In this case, pay attention, to the range of the tester. While a tester range of
X1000 is applicable to ordinary transistors, a small range must be applied to large
power transistors for output deflection and power source filtering to achieve
exact measurements. Shown below is how the three above-listed symptoms affect
the resistance values obtained when measuring with a tester,

(1) Degradation of characteristic—Difference between forward and reverse
resistances decreases.

(2) Disconnection of wire at junction—Both forward and reverse resistances
become infinite,

{3) Short of a junction—Both forward and reverse resistances become zero.

These measurements of resistance are to be performed with the transistor
disconnected from the PCB (printed circuit board} concerned.




3. LIST OF SYMPTOMS

W NOO AWM

)
10.
11,
12.
13."
14,
15.
16.

NoRaster . ........c.vuiiieevnnn.. JR
NO VIABO . . e e e e
NoSound ......... e e e .
NoColour ... . e e
Poor White Balance . . . .. .. oot i i e e e
Mo Horizontal and No Vertical Sync . .. . .. .. .. . .. oo,
Little or No Vertical Sweep ..... C e e e e e PR
CPicture Twists ... .o e e
Horizontal Size Considerably Varies by Manipulating the Bnghtness Control
Improper S/N . ... e e e e I
Multiplelmages . ... ... ... ... . ... R e W
Saturated Video . .. . . .. e e
Venetian Blind ... .. ..... ... ... . ..... e

Chroma Channel Open on Monochrome

fncorrect Colour .. .. .. ... .. .. e e e
Not Operating AFC . . .. . e e

2. No Video

b, Pobr white balance

7.

Little or No vertical sweep

4, No Colour

6. No horizontal and
No vertical syne.

8. Picture twists

1
13
15
17
19
20
21

23

24~
25
2%

27
29

N



10. -ImproberS/N 11. Multiple images:

12. Saturated video 13. Venetian blind

15. |Incorrect colour
14. Chroma channel open on monochrome PAL switch on wrong phase

15. Incorrect colour 16. Incorrect colour
PAL switch not operating ' Loss of R-Y signal

et

15. Incorrect colour 15. Incorrect colour
LLoss of B-Y signal Loss of G-Y signal




4. REPAIR PROCEDURES FOR EACH SYMPTOM

1.

NO RASTER

Co=iov]

+120V line
check
{Between
chassis and

Fo01, FO02

connector
Ky on
deflection
output PCB)

K5

-
{Deflection

output PCB)

B1

{Power PCB}

1.6A Open

Check fuse
F903 (1A}

F905 (1A}

(High-valtage

. block replacement}

Defective high-
voltage block (FBT,
selenium or silicon
rectifier block)

Check voltage ov
between chassis OV] P_owe_r supply
and terminal circuit fault
K on power
PCB, with connector
1K disconnected Faults of
deflection
and high-
+160~ voltage
+170W circuits
Kb
{Power PCB)
insert con- +120V line
nector K; check
disconnect {Between
connector chassis
N and con-
nector K, }
f Performance
Fault in
horizontal check of
driver or —=-] HOR.QSC
I~ A
| oscillator :-;?:‘B (23
7oV circuit
| +12v] Video
i circuit
+12V line :
chack defective
=l (Between
chassis
and ter- R597 2.2
minal B1 Open
on power
Pesl {This invelves
a shorted +12V
line}

Frera]

Forward bias

Pulse clipper
(VI1IN}
s CR24 OK?
When normal con-
dition
{collector voltage: +2V
hase voltage: +13V)
Whan abnormal
condition
TR3B, defective
H. HOLD T701, defective
VRBE bias
#=1 check of
3RD. VIDEQ
TR19
{25565 @ }




Rectification circuit
of CR32~CR35: defactive

TR40: Less
than
several £2
TR40 or CR23:
Shorted :

TR40: 10~208 l

Insulation test

between grou nd
and collector of {Insert FBT,
TR40. Connect (-} connector MY

test lead to the
collector; connect

(+) test lsad to TRA40:
the chassis ’ Above
5k Other elements
__| in deflection
. output circuit:
I Defective:

CR24: Defective (short)

{1f no raster appears when the
switch is turned ON, turn the

+150~ switch OFF in less than 2 secends.)
: HV | [7Rza:
Check on Open
collector
voltage of
HOR. DRIV L
TRz29 TR39 is shorted Elefe::'(lve high-voltage
] or T702 is - oc
(2eosen) shorted to {FBT, selenium or
Lov] | sround silicon rectifier block)
TR12: Open

Input circuit: Defective

" Broken wire on R567
(47002), RG68 (27042),
TH550, etec.

Faulty Video circuit
causing cutoif of
CPT




2. NO VIDEO

ov Power PCB
= REO7 2.20Q
Open
+12V line
No check
sound {Between .
chassis Exie;mve Signal PCB
o an‘d R ¢ nol Check connector A
man{:l B: for short; check
on signa VIF coaxial cable
Check PC_:BI for broken wire
on ] Apply cliking
sound: : noise to the
Turn ‘ ™1 base of TR1 .
VOLUME +12V {28C882) on e
control 18T, VIF 4 i
(R407) Connéct 1ST. VIDED '

base input terminal ;
P11 and connector i
JAS on AC 6.3V
line on power supply |-— —1
Little noise & audio PCB through
or no noise | | capacitor 0.1pF

Mormat sound

______________________ .
—_————————— — —
|
| .
| Mo horizontal
{ streak appear
| Video amplification
| _ | circuit: Defective | _ _ . _ o o _— -
| .
B1 : | |
: l :
| ' Abnormal
C——— _+ AGC circuit:
- | Defective
{Signat PCB) I
Check
- _-: Signal PCB: ~1 onace
Defective voliage Fault in
Horizontal streak appear T video I-F
| circuit or
[ video detector
I When no circuit
| signal,
| terrminal A4
' (+3.8V}
I Anode side
: of CRG {(+2.0V)
U ——

{Signal PCB may be replaced)



of

+3.8V

When ho signal:

connector A

Incomplete contact

{Replace tuner}

w1 Fauity tuner

Check

+8

voltage

of tuner
Check AGC
voltage of

P | tuner,
i Measure
\j. voltage of

terminal A4

Parenthesized values

represent those in

case of no signal

Check voltage of each

efectrode on the

following

TR11H28A351): 18T. VIDEC

TR12({25A351}: 2ND. VIDEOC

—_ ] TRI19{28ABE5H): 3RD, VIDEQ F— — — —i-
— e ——] Base Ermitter Collector
) voltage voltage voltage
n TR11 8.8(86IV 9.1(89)V 00}V
) TR12 9.1(88)V 9.3(9.00v 3.6{41)V
: TR19 3.4{3.8v 3. 73.7)v ooV

Check change
of collector .
voltage of
the TR12
while
rmanipulating
Brightness
control R363

(62052}

Faulty R270 (4.7k),
R271 (1.6k82) or R272

Check voltage of each electrode on
the following:
TR1{25C682}: 1ST. VIF
TR2{25CE82}: 2ND. VIF
TR3{25C717): 3RD, VIF
Base Emitter Collector
voltage voltage voltage
TR1 3.726)v 3.001.9)v 10.H11.4V
TR2 3.6(2.5)v 2.9(1.8)v 9.1(104)V
TR3 1.8(1.8)v 1.1{1.1}v 11.6{11.56}V

10

Fault in video }-F
circuit such as

TR1, TR2, TR3, and
T202, etc,

Fault in video
detector circuit

Faulty TR11,
B TR12 etc.
Fauit in
_" - [ video circuit
after TR19
Change is
noticeable



3. NO SOUND oo
appears Check collecior|
voltage of
TR1?
{25C458 @ )
Is TR17 OK?
Humming -
is audibie Fault lies Check
before performance
terminal of cotour b
F2 circuit
Pull out
connector F
of the signal
PCB; touch F2 ¥ No colour
of the discen- appears
nected cannector
with finger tip
Faulty R453,
R454 1.5k
Fault in Check . r;‘;n':z?‘*
audio coltector
o Open
output voltage of
circuit TR44({28CH85A)

Turn the Pull-on
switch OFF; use

F2 "1 & testerto

apply voltage

on terminal G1

of the Power supply

: " - & audio PCB,
{Signal PCE) ' ] set the tester
No a5~ range at the
noise 90V pOSItiOt:I of‘ )
is measurmﬂ insulatéion;
. contact the test
audible Faulty T451 leads with the chassis
(SOT), speaker and terminal G1
and so on raspectively.
Check the voltage of
each electrode while
TR44 (25CG85A}
ALUDIO OUT are operating
Noise Base Emitter Collector Fautty
is voltage  voltage voltage =] TR44
audible TR44 +B.2v 45,6V +88V etc,

1



N

Faulty TR17
Faulty CF401
{ceramic filter)
Check
] voltage of electrode
Tes] [onlC2iHAI124)
terminal 1 voltage 1.9V
2 1.9v
3 ov =1 1C21HA1124)
4 ov ote.
5 1.1V
6 3.3v
7 6.4V
8 5.8V
9 3.8V
10 3.8v
13 oV
12 6.4V
13 FARY
14 1.48Y
Check voltage -
Check v‘oltage of electrodé on
of terminal P12 the TR4 (25C717)
on signal PCB ATH VI
Base Emitter Collector
No change in voltage woltage voltage
voltage is TR4 18V . 1.1V 11.5v
cause gvan
when knob
marked (QV)
or kneb marked
{local) is
turned
Mormal
condition
Fault in cotour
detector circuit
Faulty TR4, etc.
Abngrmat
condition

12




4. NO COLOUR

Chrominance signal
appears, but loss
of colour sync.

Adjustment

(%]

of colour sync.
circuit {L1005)

Turn the

colour control Shorted P30
knoty fully and HB4

to the right terminals

or shide it on Power
upward PCB

{Colour signals
received)

{Power PCB}

Fault in
cotour killer

Check the burst
armplifier circuit
(TR14)

{Check the
collector wawve
form of TR14
when possibig}

[Cox]

tmproper adjustment
of colour sync
circuit

Check the fHf2
circuit TR1007,

ar fH/2

Normal
colour
appears

circuit

)

HE4

Short the collector
and emitter of
TR15 {ACC circuit}
on Signal PCB

Colour appears

1

Fault in
ACC circuit

Fauit in Band
Pass Amp, or CW
circuit

Check the Bang
Pass Amp. circuit
{a.g. 7501, TR13,
TR1001, connector
HF or D}

TR1008

{Check the wave
form of terminal
HC3 on PAL

PCB when possible

[ox ]

Fault in

13

CW circuit

Fault in Band

Pass Amp.




.

i

Check the REF
AMP {TR1002)
{Check the coitector
wave form of
TR1002 when
possible)

HLP'P

—)-[Fault nTR14 } |

(Adjust the colour
synch

Fault tn TR1007,
TR1008, ste.

R

Fault in colour
kilter circuit
{e.g. TR20, CR13}

Check 4.43 MHz
0OSC ar CW Amp.

Fault in TR1002

{Adjust the colous sync)

%]

Check the phase
detector Circuit

Fauit in the

{e.g. CR1001, CR1002,
R1010, R1011)

phase detector

{Adiust the colour sync)

Check the

4.43 MHz O8C.
TR10603, CR1003
etc,

[

circuit

Check 4.43MHz
0S8C (TR1003)
{Check the
collector wave
form of TR1003
when possible}

Fault in CW Amp.
{TR1004, TR1008}

LN Fault in
iﬂ’ p-p TR1003, etc.

14




5. POOR WHITE BALANCE

Brightness is
increased
somewhat amang
red, green,

and blue

Check on performance
of screen control
a1 ‘knob of the CPT of

Abnormal
condition

Adjustment of white balance is impoessible

Fault in

a circuit showing
increased brightness

BLUE GREEN RED

{CPT PCB)

a1 screen
circuit

Normal
condition

Defactive

power
PCB

Defective

power PCB

" | Fauttin

Narmal
condition
Check or perform-
ance of the screen
Any of red, control knob of
areen, and the CPT of a cir-
hlue fails to cuit in which any
appear of the three
colours fails to
appear
Abnormal
condition

SCreen
circuit

15

Base voltage
Emitter voltage
Collector voltage

Check voltage of

each slectrode on

any of the fol-

lawing transistors

incorporated in a

circuit in which

any of the three

colours fails to

appear

TR24, TR25, TR26

{28C460}

TR27, TR28, TR29

{25C154C)

28C460

Base +1.2v
voltage

Emitter
voltage

Collector
voltage

25C154C

+0.5V
+5.4V
+5.4V

+5.0V
+90~+120V




Check the emitter voltage of

any of the following
transistors, in-
corporated ina
circutit showing in-
creased brightness:
TR24, TR25, TR26
{25C460)

Faulty 25C

Fault such as shorted
28C460 or opened
25C154C

460 etc.,

Approx. +0,6V

Any of the following
transistors, in-
corporated ina

-circuit showing

increased bright-
ness, are defective:
TR27, TR28, TR29
(25C154C}

16

=|| Faulty CPT etc.l



6. NO HORIZONTAL AND
NO VERTICAL SYNC

Abnormal
condition Fault in sync
separator and/or
noise cancelier

circuits

Check the wave
form at terminal
B2 on the power
PCB

No horizontal and
ng vertical sync

12Vp-
B2 | | | | PP Fault in syne¢
—— | circuit after R .

A'I ]—»64,0psec sync amplifier
Normal circuit
condition
. \
(Power PCB) Check the wave
form at terminal Abnormal Incomplete contact of
K4 an the condition connector K an the
Horizontal sync not adjustable, - power PCB o] deflection output PCB;
vertical sync adjustable faulty R709 1.5k on
the power PCB; etc.

[ Y r Y S0Vpp
»| F64.0psec

Fault in
7] horiz. sync
Normal circuit
candition

Faultin
Mo wvertical syng, ] vert, sync
normal horiz. sync circuit

A7



y

Check operating voltage of the following:
TRB{25A16V) SYNC, SEP

TR5{25C458 B NOISE. CAM
Base Emitter Collector

voltage voltage  voltage
TREG 12,0V 12,0V 1.7V
TRS 1.6V 0.9V 0.9V

Check voltage of the anode and cathode
of CR4, CR19({1NGOD},
Anode voltage 9.0V, Cathode voltage 8.7V

Check operating voltage of the following:
TR34(25C458 ®) SYNC. AMP

Base vaoltage Emitter Collector
voltage voltage
0.75V 1.7V 1.4V

Faulty TRG, TRE,
CR4, CR19, etc.

Check voltage and wave form of the
junction of R708 and R702 in the
phase detector circuit

4.8Vp.p

- 44 64.0pusec ia—

Check voltaye uf the junction of R708
and R709-13.6V

Check voliage of the junction

of R706 and R707. (14.0V)

18

Abnormal
condition
Faulty
TR34 etc.
Fualty
CR21, CR22,
R709, etc.
Faulty
RE01 2.4k52
CE0t QL uF =
RE02 1.2k
C602 0 puF




7. LITTLE OR NO VERTICAL SWEEP

{Deflection output
PCBI}

Check resistance between ground
and coliector on TR37 {25C936)
VERT. OUT iConnect S lead
wire of tester 10 ¢collecter, and
connect (¥ lead wire of tester

1o ground.)

More than
40k

Check operating voltage of the
following:

TR37(25C936) VERT. QUT
TR36(25A 15V} VERT. DRIV
TR35(25D75) VERT. OSC

Base Emitter

voltage  voltage
TR37 1.2v 0.6V
TR36 1.7V 12,0V
TR35 9.2V 107V

Collector
voltage
108V
™
12v

Faulty
TR37, TR36, TR35,
C603 22uF ete,

19

Faulty TR37
RE21 15082




8. PICTURE TWISTS

Apprax, +90V Fauit such as
opened VASD3

{HV-46) or shorted
CR37 [1N34A)

+120V ling check
{betwveen chassis
and connector K5
on Deflection out
put PCR}

Fault such as
shorted TR41 or
TR42 or TR43

Approx.
+150~+160V

{Defiection output
PCB)

20



9. HORIZONTAL SIZE CONSIDERABLY VARIES
BY MANIPULATING THE BRIGHTNESS CONTROL

Turn the channel selector
to a position where
no signal is received.

Check voltage between
the chassis and terminal
L2 on CPT PCB.

Fautlty
T703
HV-R

{CPT PCB)

No change in voltage
effected by
maniptilating the
Brightnass control,

21

Faulty
CR26 on
CPT PCB




10. IMPROPER S/N

B i :
e roken wire Broken wire of
- or incomplete H
coaxial cable or
=] contact of i
conducior contacts
feeder or haoustn
cable {ine, 2
Check the
aerial,
feeder or
cable line
and aerial
terminal. o
Check tead wire to
____ 3\::ck thr—.: | the tuner and
ll coaxia o
connector A
cable on the Signal
) PCB.
-
I ncomplete

E ntact of Putl out connector B
S Below +5V of the Signal PCB;
con:)necl:(tor A - o check voltage betweean
::r dro’ o 1 the chassis and +12V
Sk line {terminal K2) on
the Power PCB.

Signal PCB

~ +12V line
o —p| {Check voltage
\ } between the

chassis and

terminal B1.}

Check Signal PCB RF. AGC
~m-| voltage (between the

chassis and the anode of
- diode CR7 {IN34A})

CONMNECTOR A

{Signal PCBY}
22



11.

MULTIPLE IMAGES

1 Check the aerial

and feeder or cable.

Fault in luminance
delay line civeuit

~ | signal PCB

Fault in

Fault in
Deftection
circuit

2= (R304, R305, R312,
R316, L301, L2303,
DL301)

Faulty aerial

or broken wire on
feeder or cable line

Abnormally
high or low

————
Faulty tunerl
!
Adjustment
of AGC control) -
R267

Improper
adjustment
of AGC control

- of the Signal PCB

Pull out connector A

and recheck RF. AGC
vaoltage,

23

Fault R270
| Or R272
on Signal
Abnorimally PCB
high or low




Check performance

12, SATURATED VIDEO

+5~+6V in
narmal
condition

Improper adjustment
of sub

of the brightness
control.

Varies

Check collector
voltage of the

TR24, TR2S,

TR26 (25C460 ©) on
Power PCB

TR2S5

TR24
{Power PCB)

Confirm whether
collector
voltage of the

No change
in.
‘brightness.

Caonfirm whether
emitter voltage
of the TR12

Brightness Control
{R308].

TR12 {28A351}
varies by

adjusting Brightness
control,

{25A351) varies
by adjusting
Brighiness
control.

{Signal PCB)

Check lead wire
connected to
the connector D

Dees not
vary.

on the Signal
PCB and control
block,

24

Faultin R567,
R568, R569, THE50
[ Varies | | Fauit in TR19
{25A565) on
Power PCE.
Fauh in TR12
=4 {25A351) on
Does not Signal PCB.
vary.
Fault in
Brightness
2] control
Circuit (R309,
R361, R362,
R363)
Incompiete
contact con-
71 nector D;
broken lead
wire,




13. VENETIAN BLIND

improper

_ adjustment
Adjustment of
the L1003 and
R1005
[ ok | Fault in L1002
= or L1003 or
Check the1H T1001 or R1005
Delay line
{DL 1001}
_ | Fauitin
“] 1HDL

|-L1003

R1005

{PAL PCB)

26



14. CHROMA CHANNEL
OPEN ON MONOCHROME

Improper

adiustment
of colour kitler

Adjustment of
the colour killer
VR (R560)

on Powser PCB

——————=| Faultin TR20

Check the
= colour killer

circuit {TR20)

on Power PCB

Faultin CR13
{1N34A), ete.

{Power PCB}

26



15. INCORRECT COLOUR

PAL switch on
wrong phase

Adjustment of
fH/2 circuit on

PAL switch not
operating

PAL PCB {L1008
and T1004)

Fault in Flip-Flop
circuit {TTR1009, TR1010)

Loss of
R-Y signal

=1 or Incomplete
contact of
connector HE

1s there signal on

N P |
Check TR21

Lass of
B-Y signal

w1 Base of TR21 ({2nd
BPA on Power PCB)?

Is there signal on
Base of TR22

- -

‘Faulty connector

YES

HB, etc.

Loss of
G-Y signal

{2nd BPA on
Power PCB]?

Fault in G-Y
we| TRELFIX

{e.g. R1239, R1240,
C999)

27

Check TR22 |

Faulty connector

HA, etc,




O

K

&

Is thers CW

NG

OK

=1 on connector

HD?2 (Pawer PCR}?

Fauilty TR21

1

Is thers CW
on the junction

N

G

-

of C571 and C572
{Power PCB)?

Check TR 1006

CW AMP {R-Y)
on PAL PCB

Fault in R-Y
dernodulator

O

-
E %
w

Faulty TR22

v

s there CW
on connector HC 2
{Power PCB}?

Fauit in TR1006

Faulty connector
HD, etc,

YES

Fault in B-Y
demodulator

28

Faulty connector
HC, etc,

Fault in TR23
{CW AMP} or T850




16. NOT OPERATING AFC

Does the voitage
at terminal AFC
on tuner vary
by tuning?

Faulty tuner

Check the
terminal A on
signal PCB

incomplete contact

connector A

{Signal PCB)

Check the

of AFC

=] coaxial cable

{on signal PCB)

Broken wire of

coaxial cable

Fault in AFC PCB

29

or C001 {2pF)




5. SERVICE POINTS AND ADJUSTMENTS

INSTALLATION AND ADJUSTMENTS

UNPACKING—These receivers are shipped complete in
cardboard cartons, Carefully take the receiver out of the
carton and remove all packing material.

POWER—Plug the power cord into a proper AC power
autlet and pull the PUll-ON switch ON.

PICTURE—First check operation on black and white
programme, Then, if necessary, adjust Vertical Linearity,
Vertical Height and AGC. Observe the picture for good
black and white reproduction.

EXTERNAL AERIAL CONNECTIONS

When using a UHF or VHF aerial only, or both, connect
the transmission line {s) to the proper aeriat terminals at the
rear of the receiver.

NOTE: When the colour TV receiver leaves the factory, all
adjustments are throughly checked and corrected.
It should seldom be necessary for the serviceman
to make complete adjustments, However, several
minor adjustments {such as Static convergence,
Dynamic Convergence, Colour Purity and Black-
and White Adjustments) may be required.

AUTOMATIC DEGAUSSING

All instruments are equipped with an automatic degaus-
sing coil which efiectively demagnetizes the picture tube
each time the receiver is turned off,

B.DRIV G.DRIV

UHF
AERIAL
TERMINAL

750
SOCKET

COLOUR
SELECT
SWITCH

The degaussing effect is confined to the picture tube
since the colls are mounted around the rim-band of the
tube,

Should any parts of the chassis or cabinet become
magnetized, it will be necessary to degauss the affected area
by means of an external degaussing coil, Move the coil
slowly around the parts 1o be magnetized, then slowly
withdraw for a distance of six feet before disconnecting the
¢oil from the AC power supply. .

Prior to placing the set in its final position in the home
for customer viewing, the set should be faced in a NORTH
or SOUTH direction for external degaussing and purity
adjustments, This will enable the internal automatic de-
gausser 1o performs at maxirmum efficiency to correct for
the final location and accidental magnetizing by appliances
normally found in the home.

NOTE: Autornatic degaussing will not correct impurities
due to misalignment of yokes or purity rings.

HEIGHT AND VERTICAL LINEARITY ADJUSTMENTS

Adjust Size Control (R608} and the Vertical Linearity
Control (R6Q9) until picture or test pattern is symmetrical
from top to bottom. Make a final adjustment to overscan
mask stightly af both top and bottom.,

R. BCR.

G. SCR.

B. SCR.

REAR CHASSIS ADJUSTMENT
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COLOUR PURITY ADJUSTMENTS

To facilitate colour purity adjusiments, it is recom-
mended that the purity adjustment be performed with the
set located in the place that it will be used and facing in the
correct position for viewing.

If the set will be moved around, then the purity
adjustment should be made with the set facing north or
south.

Rough centre convergence must be made before purity
adjustment is attempted.

Purity adjustments are most accurate while chserving
one colour only (preferably red) and with no signal or naise
on the screen.

1. To eliminate signal and noise, connector A" may be
removed from SIGNAL PCB or +5V DC may be applied
1o the R.F. AGC terminal on the tuner,

2. To disable the Blue and Green guns, position the
“COLOUR SELECT SWITCH” on POWER PCE to its
uppermost position. .

3. Loosen the wing bolt and slide the deflection yoke back
against the convergence magnet assembly.

4, Adjust for a uniform red area in the centre of the screen
by spreading or rotating the purity magnet assembly
located on the blue lateral magnet assembly,

5. Move the deflection voke forward slowly while observ-
irg entire screen area, Position the yoke for best overall
red screen, without shadow or purity error at outer
edges of screen,

&. Tighten the wing bolt securely.

7. Remove the AGC bias on tuner or replace connector
YA to SIGNAL PCB.

8, Reactivate blue and green guns and observe all three
heams, '

9. If screen is not a uniform white, reconverge centre of
screen and repeat purity adjustment,

NOTE: The correct position of the deflection yoke wuli
vary according to temperature of the receiver, 1f
the purity adjustment is made when the receiver is
hot {1 to 2 hours of operaticn), set the deflection

PICTURE TUBE

CONVERGENCE
PCB

\ BLUE
i LATERAL
MAGNET

PURITY
MAGNET

yoke as far away from convergence coil assembly
as possible, within range of good consistent purity.
[ adjustment is made when the receiver is cold {up
to about 10 minutes of operation, immediately
prior 1o adjustment}, set the deftection yoke a3
close to convergence coil assembly as possibly,
within range of good consistent purity.

AGC ADJUSTMENTS

If adjustment is required.

1. Apply the signal of about 65 dB input signal strength to
the receiver.

2. Connect VTVM between CR7 anode with © terminal
and A4 with@® terminal.

3, Adjust AGC control
VTVM,

BLACK AND WHITE TRACKING ADJUSTMENTS

The purpose of this adjustment is to obtain good black
and white reproduction at the normal usable range of con-
trast and brightness controls,

1. Turn Brightness control, Contrast control and Sub-bright-
ness VR {R308) on the Signal PCB to minimum,

2. Place the Tint control in the centre position and place
the Drive VR (R321), (R317) In the almost centre
position.

3. Connect P34 and P3% on the Power PCB with a short
clip.

4, Apply a 220 k&2 resistor between the K5 termlnal
{(+120V} of the Power PCB and the N3 termmal of the
Deflection PCB.

5. Adjust the screen VR control (R805, R806 and R807}
to view RED, GREEN and BLUE horizontal lines, each
appearing weakly on the scresn.

6. Remove a short clip connecting P34 and P35, the
resistor of K5, N3; set the Sub-brightmess VR at a
position in the vicinity of the central positicn; turn up
the brightness control 1o the extent that a weak picture
is reproduced on the screen.

Under the above condition, effect white balance of low’

brightness by weakening highly saturated colours,

7. Turn up the Brightness and Contrast controls to increase
brightness and contrast, adjust the Blue and Green Drive
VR’'s {R321 and R317} to effect Whlte balance of high
brightness.

8. Afterward adjust the Sub-brightness VR (R308).

(R267) to zero indication on

PRESET CONCENTRIC FINE TUNING

Tune in all stations 1o see that the |ocal oscillator is
adjusted to the proper frequency to receive all channels.
Adjust fine tuning on all channels that can be received
locally. Once this is done these channels are permanently
fine tuned,
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CENTRE CONVERGENCE ADJUSTMENTS

Either cross hatch or dot pattern should be used to set
convergence at centre of screen. Centre convergence is
performed with red, green and hlue magnet adjustments
mounted on convergence circuit board assembly around
neck of picture tube and with blue lateral magnets {Refer
to Figure 1} to produce white dots in the centre of screen.
Set Brightness to provide small dots which are distinct
enough for viewing,

Converge red and green dots first and then converge blue
dots, Vertically mis-matched blue dots may be adjusted by
blue lateral magnets. Recheck colour purity. After correct-
ing for purity error, recheck centre convergence, The dot
movement pattern is illustrated in Figure 2. The thumb
screw adjustrent of red, blue and green centre convergence

~magnets can be rotated in either direction continuously.
The blue lateral magnet is adjusted by means of knurled
outer rim. If more range is needed, the magnet holding
assembly can be rotated 180° by turning the rectangular
magnet holder while holding the outer knurled rim.

/ AY

/ \
N\
/X A // \\
. .
- }

DYNAMIC CONVERGENCE ADJUSTMENTS

A cross-hatch pattern generator should be used.
After centre convergence adjustments have been made,
proceed with the following steps and Figures,

1. Remove the red and the green PLUGS as shown in
Figura 3.

2, Observing RED and GREEN horizontal centre linaes,
connect the plugs with terminals according to one case
(A}, {B), {C}, as shown in Figure 4.

3. Disable blue gun by setting $301 (COLOUR SELECT
SWITCH) 1o its mid-position.

4. Adjust R860 to converge bottom R/G horizontal lines
and R861 to converge top R/G horizontal lines at centre
line of screen,

FIGURE 2. DOT MOVEMENT PATTERN FIGURE 3
PLUG (R) PLUG (R) PLUG (R)
into + terminal into + terminal into GND terminal
PLUG (G) PLUG(G) PLUG (G)
into GND terming | into - terminal into + terminal
( — N —
CASE: A : CASE: B CASE: C
R | G
>< R.G ><
G R
_ y . ), . J

FIGURE 4
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8. Energize blue gun and check centre convergence, If

_ necessary, readjust centre convergence and controls to

compensate for interaction due to previous adjustments.

9, Adjust R868 and R869 for uniform disptacement of
blue harizontal tines along centre vertical lines,

FIGURE 5. ADJUSTMENT OF R860 AND R861 BLUE

5. Adjust R858 and R863 for convergence of R/G vertical

centre line, BLUE

FIGURE ¢. ADJUSTMENT OF R868 AND R8G9

10, Adjust R885 and T851 for straight horizontal blue
centre line, : '

FIGURE 6. ADJUSTMENT OF R868 AND R363

é‘ Adjust alternately R862 and L851 for right and left side
convergence of R/G vertical lines.

FIGURE 10. ADJUSTMENT OF R855 AND T851.

11, If necessary, readjust centre corvergence magneis and
dynamic convergence controls for best convergence.
When RED and GREEN horizontal lines do not
converge at the left and right of the picture, remave the
plug, the green magnet and adjust centre convergence,
Observing RED and GREEN horizontal lines connect
the receptacles as shown in Figure 4 according to the

7. Adjust alternatety R851 and L8852 for convergence of condition of RED and GREEN horizontal lines con-

R/G horizontal centre lire, vergence,

FIGURE 7. ADJUSTMENT OF R852 AND L3851

WIDE BLUE FIELD CORRECTION

The wide blue field adjustment is an adjustment for the
correction of misconvergence of blue vertical lines at the
sides of the picture. When adjustment is necessary, rotate
the convergence yoke assembly slightly.

FIGURE 8. ADJUSTMENT OF R851 AND L8562
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TR42
CR39

_A36

TR43

6. PRINTED CIRCUIT BOARDS

POWER SUPPLY & AUDIO PCB
{TOP VIEW)

CONNECTOR JA

CONNECTOR JB

CONNECTOR JC

RO11 {+B ADJ)

{BOTTOM VIEW}

CONNECTOR JD

TR44




DEFLECTION OQUTPUT PCB
(TOP VIEW)

CR24
CR23-
CR25
RG15
{VERT. BIAS
CR20

35



(BOTTOM VIEW)

= ™
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CPT PCB

{TOP VIEW) - R806
GREEN SCREEN

R805
. RB07
BLUE SCREEN RED SCREEN

LB0O3 R38is8

(BOTFOM VIEW)
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CONVERGENCE PCB RE51 R8GO R858 R863
{TOP VIEW)

CONVERGENCE
MAGNET (RED)

BLUE LATERAL
MAGNET

PURITY —
MAGNET

L8561

|
CONVERGENCE
MAGNET [BLUE}

L8b2

{BOTTOM VIEW)
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SIGNAL PCB
(TOP VIEW)

R267
CR& CR7 CR5 {AGC ADJ.} TH251 TREG

TR1
TR14
TR2
TR16
TR7
TRE
8 R30s
RY (SUB-BRIGHT)
L TR12

R415
{SUB-VOLUME})

TRt CR3 TR14 CR4
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E__

[ %]

(BOTTOM VIEW)
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R317

POWER PCB R321 B
TR29 {BLUE DRIVE)  TR2g ‘(GREENDRIVE)

(TOP VIEW)

TR27
CR12
CR11
TR25
TR26
CR14
TR24
CR15
CR16
CR17
5301
SERVICE
one SWITCH
CR13
R560
{KILLER}
TR20
TR21
RG06
{v. HOLD)
TR23
R626
{SUB. V. LIN.}
TR36
CR21
CR22

TR3g TR34

RE09 R608  TR35 T701
(VERT. LIN.} {VERT. SIZE} (H. HOLD)
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(BOTTOM VIEW!
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P34
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FAL PCB
(TOP VIEW)

TR1007 TR1008 TR1003

TR1001-B

CR1003

TRIO04

R1005 CR1007

CR1006 cracor

CR1002

TR1005
CL10C1
TR1009
TR1010
TR1006

B—TR1002

CR1005 CR1004
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(BOTTOM VIEW)
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FILTER PCB
{TOP VIEW)

C304

Cco09

(BOTTOM VIEW)

45
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CSP-685 (HS/AG, HS/SA)
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CNP-865 (HS/AG, HS/SA)
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CNP-865 (HSE)
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8. SPECIFICATIONS ON HITACHI COLOUR TV RECEIVERS

MODELS

CFP470 CSP-630 CNP-860 CFP475 L CSP-685 CNP-865

AERIAL INPUT IMPEDANCE ‘«»75 ohms unbalanced gﬂ ohms unbalanced 75 ohms unbalanced 300 ohms balanced 300 ohms balanced 300 ohms balanced
L N I e T S It S =
CONVERGENCE | Magnetic . | Magneuc magnetic Magnetic | Magnetic Magnetic
FOCUS Electrostatic I_E‘,lectro static i Electrastatic Electrostatic . Electrmtattc Electrostatic
INTERMEDIATE FREQUENCIES ‘ { [
Picture IF Carrier Frequency 39.5 MHz 39.5 MHz ‘39,5 MHz 38.9 MH=z 38.9 MHz | 38.9 MUz
Sound IF Carrier Frequency | 33.5 MHz 33.5 MHz |33.5 MH=z 33.4 MHz 33.4 MHz | 33.4 MHz
Colour IF Frequency ! 35.07 MHz 35.07 MHz f 35.07 MHz 34,47 MHz 34.47 MHz | 34.47 MHz
Sound IF Frequency | 6.0 MHz 6.0 MHz 6.0 MHz 5.5 MHz 5.5 MHz 5.5 MHz
) Colour Sub-Carrier Frequency ‘ 4.43 MHz _ 443 MHz '4.43 MHz 4.43 MHz | 443 MH:z | 4,43 MHz
! ! i T _ _[ 2 —I— 2
TUNING RANGE | UHF 21-68 | UHE 2168 Uk 2168 VRE 212 | VHE 2.2 | VHF2-12
L «L J ] UHF 21-68 | UHF 21-68 4 UHF 2i-68
PICTURE TUBE | L5AFP22 |1?FHP22 |490DKB22 r 15AFP22 | 17FHP2?2 | 490DKR22
_— - —_— S T T e e— — 4 ——— _|> ————— T e e
POWER INPUT i AC 240V 50 Hx (for UK, usage) ‘AC 240V, 50 Hz {for U.X, usage) |AC 240V, 50 Hz (for UK, usage) AC 220V, 50 H | AC 220V, S0 H | AC 220V, S0
AC 200V, 50 Hz (for Hong Kong usag€)) AC 200V, 50 Hz (o Hong ¢ Kong usage) | AC 200V, 50 Hz (For Hong  Kong usage) V.30 He ! >0 Hz S0 Hz
POWER CONSUMPTION | 100w ‘ LOOW |100W ‘ GOW . 100w ! 100W
SPEAKER [ Wem 8x12cm |'10x15cm 10 ¢cm [ 8x12em i 16x15cm
] 4"} (3" x5 {4%6“) “n —L (3" x5 || 4" x6")
SOUND QUTPUT 1 1w 1.5W W Ar W | 1.5W ‘ 2w
DIMENSIONS (W x H x D) | 345 x 353 x 421 mm !614x4t8x443mm ‘631 X 446 x 467 mm ] 545 x 353 x 421 mm i 614 x 418 x 443 mm ‘ 631 x 446 x 467 mm
XX | (21 /27 % 13-7/8" x 16- 9/16') |{24—3,’16" x16-1/27 x 1777163 (24- 7{8 x17- 9;’16 X 18- 3.-"8 §] 2L-1/2" x 13-7/8" % 16-9/16'") | (24- 3;’16 % 16- 1}2” x 17 ?f16 ) | (24-7/8" x 17-9/16" x 18-3/8")
WEIGHT | 21 kg (46 Ibs) i26 kg €57 ibs) |28 kg (62 lIbs) | 25k (47 by | 26.5 ke (58 Ibs) T 28.5 kg (63 lbs)
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9, THE PRINCIPLE ON :
TRANSISTOR OPERATION

1. Diode

The combination of N-type semiconductor and P-type
semiconductor face to face (shown in Fig. 1} which
conducts rectification is termed a PN junction, A crystal
detector or a selenium rectifier virtually follows the same
principle. )

Consider the operation principle by referring to Fig, 1,
In {a} of the figure, with no voltage applied thereon, the
P-type section has holes and the N-type section has free
electrons contained therein. By applying mimus {—) voltage
to the P-type section and plus {+) voliage to the N-type
section, the holes move in the direction of the negaiive
electrode. Since the holes move from a neutral section, a
" negatively electrified crystal grid remains around the
contact surface after the move is effected, drawing the
hales in the direction of the contact surface. In other
words, when the holes move by some degree, they are
“pulled by both the negative electrode and the negatively
electrified crystal grid, thus ceasing to further move beyond
a certain degree. This is true of the free electrons as well,
When the free electrons move a ceriain distance, the force
drawn by the positive electrode and that by the positively
electrified crystal grid are balanced, checking the free
electrons from moving beyond a certain distance. As a
result, the carrier only mowves over a short distance,
checking the electric current from flowing, The direction in
which the electric current does not flow is referred to as
reverse directior; the voltage applied to check an electric
current from flowing {shown in (b) in the figure) is called
reverse direction voltage.

Cide symbols
E lectron
Hele Contact surtace
Mo woltage applied ] o O & o
{(a) Ooi' Oooo:. ..o:..
o0 %00l *a Tee

P-type semiconductor M-type semiconductor

P-1ype semiconducior N-type ssmiconducior

Reverse direction -0 _# + [
(b} O g e 2 ° el
a0 — =+ -

- | + Current does not llow
[

'l'l

P-1ypa semiconductor N-tyge semicondustar

Mormal direction 0_0-0:.0:.‘?;_,. o= :0.‘:._.
{¢) O om0 R 10np8® e
Currenl dlows 4+  —
alis
Battery

FIGURE 1. Characteristics of PN junction
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In a semiconductor junction such as that shown in (c),
Fig. 1, when negative voltage is applied 10 the N-type and
positive voltage on the P-type, the holes are repulsed by the
positive electrode of a battery and enter the region of the
N-type, The free electrons are repuised by the negative
electrode of the battery and enter the region of the P-type.
This action results in neutralization of the holes and the
free electrons respectively, creating a shortage in the supply
of holes and free electrons, To velieve this shortage, holes
and free electrons are supplied from the battery o enable
the electric current to continue running. This ocours in the
forward direction, and wvoltage thus applied is termed
regular direction voltage. '

As described above, a characteristic of the diode of the
PN junction is that the electric current flows feasibly and
does not flow in a certain direction, this characteristic
amply serving to conduct proper rectification.

2. PNP Transistor

Shown in Fig. 2 is a model of a PNP wransistor, It
comprises an N-type semiconductor sandwiched betwesn
two P-type semiconduciors, The bottom section is called a
P-type emitter {E}, the intermediate section an N-type base
B}, and the top section a P-type coltector {C). The emitter
corresponds to the cathode, the base to the grid, and the
collector to the plate of a tricde, respectively.

Pebypa
Collector {G)

N-type
Base (B)

i
[
[ .
o I P-type
I | Emitter {E)

{b} Vatuum tubs

{a} PNP transisior

FIGURE 2. Principle and Construction of Transistors

Fig. 3 illustrates the methods of applying voltage to have
a transistor effect amplifying action, Reverse direction
voltage is applied to the contact surface of the base and the

-collector, as well as 1o the contact surface of B and C. By

applying reverse voltage, free electrons around the contact



surface are drawn to the base electrode, holes are drawn to

the coliector electrode and a condition is brought ahout

where virtually no carriers remain around the contact
surface of B and C; thus, no electric current at all flows
there. Meanwhile, when the holes are brought around the
contact surface of B and C by a certain means, the holes are
repuised by the plus (+} electrode of the base and drawh by
the negative voltage of the collector elactrode, thus stamng
to move toward the collector at high velocity.

Collegtor & Mo electric current flows

Hule
P
Free electron
Base B N
ase
» . b
o © o o
Holg —=c @ P
oo
o o o 0

I Emriter E

{a} When no vollage is appiied { b ) When reverse dicection veltage iz applied

between B and G

Ehecinic current flows

=

{ ¢} When forward dirscion vollage is applied
between E and B

FIGURE 3. Methods of applying Voltage

Under such a condition, when forward direction voltage
is applied to the EB contact surface (as shown in (c), Fig.
3). the holes of the emitter run into the region of the base
over the EB contact surface one after another. Holes having
run into this region diffuse at high velocity in the direction
of the BC contact surface of thick density, in such &
manner that air particles. move from a section of high

pneurnatic pressure {or high pneumatic density) in the
atmosphere down to a section of low pneumatic pressure
{or low preumatic density). This creates a certain amount
of wind of the holes blowing from the EB contact surface
up to the BC contact surface. Holes reaching the BC
contact surface are subjected to an intense electric force of
the. base collector, being suctioned up into the collector
(similar to a vacuum tube). Thermoelectrons emitted from
a cathode are controlled by the voltage of a grid, run
through the grid, and are suctioned up by an intense
electric force of a plate, thus reaching the plate. The only
difference is that the holes, having passed the EB contact
surface, reach the BC contact surface by diffusive force in
the case of the former.

The collector current can be largely controtled through
application of slight forward direction voltage on the EB
contact surface, having it conduct amplification action. )
This is exactly the same as applying a small amount of
signals 1o the grid of a vacuum tube 1o largely fluctuate the
plate current, inducing the grid to conduct amplifying
action. However, in the case of a transistor, a hole is
recombined with free electrons of the N-type while Tt is
passing through the region of the N-type base, eliminating
from 1% to 5% of the holes having flowed therein from the
emitter. The free electrons, having been exhausted in the
region of the hase, are supplemented by the base electrode.
Flowing in of negative free electrons from the base
electrode is equivalent electrically to flowing out of positive
holes in the direction of the base electrode, In other words,
the existing difference between a vacuum tube and a
transistor lies in the fact that in a transistor from 1% to 5%
of the base current flows therein; while in a vacuum tube,
no grid current flows therein. The proportion of current
flowing in the base to that flowing in the collector is called
the current ampiification facior, expressed by 8 (hfe). For
instance, in the case of 1b=0.02 mA, 1¢=0,98 mA, and
le=1 mA {shown in Fig. 4}, current amplification § is

lc 0.98mA

R =™ 0 0amA

In other words, when voltage is applied to the base o
effect a base current of 0,02 mA flowing therein, a current
of .98 mA—or 49 times as much the base current—flows
through the coliector.

This proportion of emitter current to collector current is
called the current transmission factor, expressed by &, In
the iliustration given above, the current transmission factor
s

=49 times

NELEE O =0.98 times,

and it is smaller than 1.

The foliowing relation exists
between § and a: '
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3. NPN Transistor

Besides the PNP transistor described in par., 2, above also
available is an NPN transistor comprising a P-type ger-
manium semiconductor sandwiched between two N-type
semiconductors (shown in Fig. 4). Amplifying action of the
NPN-type transistor is virtually identical with that of a PNP
transistor. |t is explained in this chapter in simplified form.

In an NPN transistor, reverse direction voltage is applied
to the BC contact surface, and forward direction voltage is
applied to the EB contact surface, in the same manner as
mentioned in the PNP transistor, Being slightly different
from the conventional manner of applying voltage {shown
in Fig. 3}, in an attempt to ease the reader’s comprehen-
sion, we recommended applying voltage on this NPN
transistor in the same manner as in a conventional case of
applying voltage 1o a vacuum tube, making reference to Fig.

Reverse

direction
Base B LR
P Reqular =
direclion,
N 0.5

{a} NPN transistor

{b} Yacuumiube

FIGURE.4 Methods of applying Voltage

Reverse direction voltage of 5.5V is applied to the BC
surface as noted in the figure, thus virtually eliminating free
. electrons from around the BC contact surface. Meanwhile,
)since forward direction voltage is applied to the EB contact
surface, free electrons {unlike holes in the PNP transistor)
flow into the region of the base one after another out of
the emitter (an N-type semiconducior}, over the EB contact
surface (see Fig, 4). Then the free electrons are diffused in
the direction of the BC contact surface of less free electron
density {hy a flow of electrons blown from the emitter 1o
the collector). Reaching the BC contact surface, the free
electrons are suctioned up into the collector by quite large
electric energy, because positive voltage has been applied io
the collector and negative voltage has been applied to the
base, While free electrons pass through the region of the
- base, from 1% to 5% of these free elecirons are recoupled
with the hales until they are rendered nonexistent, resulting
in a sHuation where holes become insufficient in the base
region, Since the holes are replenished by the base
electrode, it results in flowing base current equivalent from
1% to 5% of the emitter current into the base region. As in
the case of a vacuum tube, which was thought to have plate
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current flowed into a cathode when thermoelectrons
flowed from the cathode to the region of the base, flowing
of free electrons from the emitter to the collector—in the
case of an NPN transistor—can be considered equivalent to
the flowing of collector current to the emitter.

Explained otherwise, the base current is caused to flow
in by a smalt quantity of voltage applied to the EB contact
surface, and the collector current multiplied by 8 of the
base current flows in the direction of the emitter. When a
smatl quantity of alternating current signals is applied to
the base under such a condition, forward direction voltage
applied to the EB contact surface is fluctuated by a
guantity equivaient ta the alternating current signals,
creating some fluctuation in the base current, Then an
amperage equivalent to the fluctuation in this base current,
or a coliector current amounting to 8 times the alternating
current hase signal current, runs from the collector 10 the
emitter, conducting amplifying action {See Fig. 5}.

Collector
LR
o .‘10
N
it ’
i i Time
%‘f ’5 =6v
l?ﬁ 4 T
ﬂ? 3 ;z.
0.2V 1%
T Tile
{a) NPN ransistor
[
10mA
1] TIME
¢ TIME — b6y
~5y
vy

(b} Yacuum sube

FIGURE, 5 Amplifying Action of NPN Transistor

Fig. © shows the amount of collector current flowing
when applying voltage between the emitter and the base,
and the quantity of the collector current flowing when
flowing the base current, measured on a transistor em-
ployed for practical use {2SB75 transistor},
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4. Construction of Transistots

Shown in Fig. 7 are some typical drawings of transistors
ermployed for practical purposes.
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EIGURE 7. Construction of Transistor

Regarding section {a) of the drawing, the semicirculay
section on ihe left side is an emitter electrode composed of
a trivalent element catted indium {In}. The oblong section
in the centre is a base rmade of N-Type germanium mixed
with a pentavalent, etement, arsenic (AS), in a pure
semiconductor. The targer, semicircular section on the right
is a collector electrode also made of trivalence. The
square-shaped section b} in the centre,an N-type semicon-
ductor, 15 usually called a pellet. When the emitter indium
and collector indium are applied 1o this pellet and heated in

a furnace, a trivalent indium is melted into the pellet, and a
P-type germanium crystalline layer is formed on both sides’

of the pellet. A PNP transistor is formed in the centre of
the pellet in this manner, an assembly of these iterns is
shown in {c} of the figure. Those shown in {d) and (e}
represent a power transisior whose collector is directly
soldered to a case to ensure effective, efficient diffusion of
heat generated within the transistor.

" 5. Basic Transistor Circuits

To avoid utilizing the space ang complexity of illustrat-
ing detatled construction of the tfransistor on a circuit
diagram, shown here are rough skeiches involving certain
key symbols, Shown in Fig. 8 are the syrmbols of a
transistor circuit. The arrow designates the direction in
which the electric current flows, and it also represents an
ermnitter elecirode. A collecior slectrode is to be p‘ositioned
on the opposite side of an emitier, and a base alectrode s
1o be arranged on ihe other side of an erpitier and a
collector.
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The amplification methode is described in pars. 2and 4,
above; the basic circuits for amplification, including the
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FIGURE 8. Transistor Symbols

necessary symbols, are shown in Fig. 9.

Collectar

Emitter

{a} Amplilication principle {b) Basic gircut lor amplification

{c} Amplifcation cicuil by vacuum tubes

FIGURE 9. Basic Cireuits

Plate P

Grid G

Cathode {K)

0 Golestor

In the circuit shown in Fig. 9 (b), since it proves
sornewhat inconvenient due to the necessity of arranging a
pair of batteries {one for applying forward direction voltage
between section B and E, the other for applying the same
between C and E} an amplification circuit such as that
shown in Fig. 10 {a} has been especially devised for
simplification. Generally termed an emitter-grounded
CR-coupled amplifier, it corresponds to a cathode-ground -
CR-coupled amplifier usually emptoyed when using vacuum
tubes for circuit construction.

H
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{a) Semiconductorized eircuit
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FIGURE 10. CR—coupled Amplifier

R1 and R2 are bias resistors. To hias is to influence or
dispose In one direction; for exampie, as with a direct
voltage. Here a negative grid bias was applied 10 a grid to
cause each vacuum tube to conduct distortion-free amplifi-
cation; the vacuum tube is induced to conduct amplifica-
tion by biasing the grid to the negative side. As in the case
of ‘a transistor, it is also necessary to apply bias voitage
between the emitter and the base to ensure perfect,
distortion-free “amplification, and to apply a forward
direction vottage of 0.1—0,5V between B and E. Rt and R2



divide the source voltage of —8V, creating a forward bias
voltage of 0.1-0.5V, Called a coupling capacitor, CI
applies only alternating-current signals 1o the base, prevent-
ing DC bias voltage of the base free from leaking out, of
keeping outside DC voltage fres from being applied directly
to the base. In other words, it keeps the bias voltage free
from the affects of any outside cause. Calied a stabilizing
resistor, R3 may well be thought of as displaying the same
performance as a cathode bias resistor usually employed for
a vacuum tube cathode. C2 is called a bypass capaciter; it

effects an AC emitter current pass, keeping the R3 free ~

from AC voltage {since AC signals deteriorate amplifica-
tion) should the R3 be so subjected. R4 is a load resistor;
AC signal voltage is generated by coliector signal current
tuning through R4, and amplified AC signals can be
extracted from this load resistor. in other words, R4 is
assigned the role of extracting amplified AC signal voliage.
C3, a coupling capacitor, transfers amplified AC signal
voltage to the adjacent transistor in the same manner as the
capacitor C1.

" C1—Coupling capacitor: AC signals flow through it halting
DC voltage.

Apply forward direction bias volt-
age of 0,1-0.5V between the
emitter and base, ensuring distor-
tion-free amplification. '
R3—Stabilizing resistor: Same as above,

R1, R2—Bias resistors:

AL emitter current pass through
it, preventing AC voltage from
being generated in the emitier,
Extracts ampiified AC voltage.
Transfers AC signals to the next
stage, and stops DC voliage.

C2—By-pass capacitor:

R4—Load resistor:
C3—Coupting capacitor:

6. Forward direction bias: Reverse direction bias

Negative bias voltage was applied to the control grid to
ensure distortion-free amplification by a vacuum tube. [£
may be more accurately expressed to say that reverse
direction bias voltage is applied to the control grid, since an
increase in negative bias voltage of the control grid results
in a reduction of plate current. Let us consider the reason
for this. In this case, either a PNP-type or a NPN-type
transistor i avaitable. When an emitter is employed as the
standard, and negatjve voltage of the base is increased, the
collector current increases in the PNP transistor; conversely,
in the NPN iransistor, the coltector current decreases.
Therefore, the use of only the term “bias” renders the
metter amhiguous, creating difficult and complicated com-
prehension. In place of this situation, we recommend using
the terms forward direction hias and reverse direction bias.
The forward (direction) bias represents a bias that increases
amperage; reverse (direction) bias represents a bias that
reduces amperage or stops a current. Relation between the
voltage, bias and amperage of each am plifier is listed
simply as shown in Table 1, below.

Table 1 Relation Between Voltage, Bias, and Amperage of Each Amplifier

Voltage of amplifier | Negative voltage,

high

Negative voltage,
intermediate

Voltage O Positive voltage,

intermediate

Positive voltage,
high

Grid voltage of
vacuurn tube

{with cathode used
as reference}

Reverse bias,
intermediate,

Reverse bias, largs,
cutoff

intermediate eurrent

forward bias, large;
saturated

forward bias,
intermediate;
saturated

Bias 0, current large

Base voltage of forward bias farge; forward bias Bias 0, cutoff Reverse bias Reverse bias large,
PNP-type large current intermediate, current intermediats, cutoff | cutoff

(with emitter used intermediate

as standard}

Base voltage of Reverse bias, large, Reverse bias, Bias 0, cutoff forward bias forward bias large,

NPN-type cutoff intermediate, cutoff
{with emitter used

as standard}

intermediste,
amperage
interrmediate

amperage large
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