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20.1 TECHNICAL DESCRIPTION
2011 Ganmal Descripﬁon ,
~ The Video Output module amphﬁes tha video signals for

~ output to the cathode of each CRT. There is one Video
~ Output module per CRT; each feeding the G1, G2 and

heater voltages. The module consists of a push»puil, |

output stage, driven by a driver stage and a pre-driver

stage. The module also permits DC black level biasing of

- each CRT. The DC ag@fatmg pmm is mamta%ned bya
kayed sync tip clamp mrcuit ,

: 20 1.2 CIrcuﬁ Dascﬂpﬂon

20.1 2 1 Sync Tip Ctamp Clreuit

The sync iip c%amp circuit s built around FET Q1.

Resistors R4, R5, R6, R7, R8, R52 and TC3 set the

~ source voltage of the FET. Specifically, trimpot RS is
- adjusted to produce a snurce voltage between i av and ~

‘!5‘#’&1:25 c.

" The CLAMP input is fed by ov peak amptzzude, 1B

- duration, clamp pulses, originating from the Video

- Control module. These clamp pulses cause capacitor C1
~ to charge to 8.5V, and gate voltage of Q1 to increase
06V above Q1 source voltage. Q1 turns ON and

drain-to-source resistance drops to 2 ohms. This

resistance drop allows input capac:tar 04 to charge m a0

. value between 1. W and 1 4V

 During active. line time, me 2610 vaitzs on the CLAMP
~ input keeps D2 reverse blased and gate vaitage of Q1 at

-85V. The FET is OFF and tha de vo!iage acmss C4

remains constant.

Other Gﬂmpunems in the clamp circuit it,mcﬂon as

folic:ws

a) D! protects the circuit agamsg excesstve input' L

voltages,
b} R2 provides a d:schafge path for C‘J

¢) D4 and TC3 provide temperature compensaz%cn and ,

dy R3 compensates the wdeo tift

2001, 22 mput Amptmer

- Input amplmer Qt am:sz isa nomnvertmg, low mxtput .
~ impedance stage. Q2 is a constant current source, Q3 is

~ avarying current source. Q2 base voltage determines the

 current through R12 and R13, and the output voitage at

'the collector of Q3

i w?ems»azww-mwoa? (0B/80)
Q Copyright 1 sm by E:mmhum- Limited.
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~ Zener diode ZD1 with R14, C5 and C7, set Q3's emitter

voltage to 6V and base voltage to 5.4V. This sets the

e cdiectm‘ cunrmst ofQ2toa constant value.

i Thet, baﬁ,e»vnltage 'G’f Q2 is between 1.0V and 1.4V, its

emitter voltage is between 0.5V and 0.8Y. The current
through R13 is between 5.0mA and §.0mA. tmA of this
current is supplied by Q2. The output voltage at the
collector of Q3, established by the voitage drop across

R12 ;s betwaea 0.8V and 1 3‘1

f'»,;i}ioﬁe 014 proter:ts the bawam:ﬁer gunctm of Q:i

Series RC, R11 and C8, across the base and coilector of
03 prevents h ah frequency oscl Iancms '

20‘1,.2 3 Bﬂwr amp!iﬂer '

- The dmer stage mnststs of common emrtter amphﬁer;

Q4, driving common base high voltage amplifier G5 The
base of Q5 is biased at 6V via ZD2 Its emitter voltage is
5, 4’&‘ and the current thmugh Rw s 16mA.

The bass voltage of Q4 is between 0.8V and 1 AV Its
emitter voltage is between 0.2V and 0.6V, The emitter
current through Q4 is between 17mA and 50mA. 16mA

~ are supplied through R18. Up to 30.2mA are supplied by

Q5. The voltage at the collector of Q5 is between 150V

'and ’EOOV
-;»mnm Output Amp!iﬁar i

Tha autpm am;:aliﬁer isa push-pull ;stage It ccmststs ofﬂ_
Q6 and Q7.

The stage is dc biased just OFF, by dmde D7 The laad

- is the cathode of the CRT connected through beam
- current sensors, IC1 and IC2. Trimpot RS sets the dc

~ voltage on the cathode to 140V when BRIGHT &538 is
~ setto5on the funct&on bar graph '

’20 1.25 Hasponsa tc Video lnput

- A wdao mput increase to 0 &V causes the emﬂier vc:dtage

of Q2 to increase to 1.4V This increases the current in
Q5 to 130mA and decreases the voitage at the cathode

: to 20V.

A vidao m;zut increase to 1.0V causes the driver :»:tage to
~ just enter saturation. This reduces the cathode mltage to
a mimmum

Tha totai vdtage gain of all stages is 140.

Video Output Module
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o kaae Output Maduia -

2% 1 2.6 Eaam Current Sansars

- qu and icz2 mammr CRT beam currem They prwida ,

outputs 11 and 12 respectively. These outputs are the
~ voltage equivalent of beam current and are used as
mputs to the beam current ltmutar

DO NOT repair the beam current circuitry. X-ray
 radiation may be ammed when excessive high'

valtage exists.
20.2 SERVICING 'ANQ ALSGNMENT
o 2& 2 1 msassembiy and Access

, 'Moduie Loaeﬂon
» projection head

Tools & Equipment Réquiréd:
« Phillips screw driver
. f /4" hex head socket

' a} Remx:we the front and rear top wvers as ins!mntad in

Section 5.2.

b} If the Video QOutput module for the green (cenier} CRT

is to be removed, remove the keypad assembly from the '

projection head as instructed in Section 5.2,
- NOTE: disconnection of the ksypad cab!e from the
Mother Board is not required.

: 'c) Lacate the Video Output madu%e to be removed.

- Gently pull the Video Output module away from the CRT.
~Note: the Video Output module is secured to the CRT by
a small amount of hot melt glue. The joint between the

glue and the CRT should bmak from the CRT without

difficulty.

- d) Disconnect the following cannectcrs and leads frcm'

the Vi dea Oufput moduie

, focus lead (to Bias modme)f ,
~ P3 (ground)

P10 (ground)
(2 (to Bias mmdu e)
P8 , wi
P9 (video mput)

& % & w8

’v'idw Qutput Module
2&—2 MODULE ERVICING

NOTE: Prior to reassembly, pull or scrape off the
hardened hot melt glue from the Video Output Module

- CRT connector. Re-connect the Video Output module to
the CRT and apply the same amount of hot meit glue

- between the CRT ccnnector and the CRT connector
tefmmais o

20.2.2 Ailgnmen! and Adjustmems |

The Videc Output module is ad;usted during Cﬂlor
Balance Set-up. Refer to Section 7for the Color Baiancsx
i set~up procedure.

20.3 COMPONENT LAYOUT AND SCHEMATICS

Refer to the following pages for component layouts and

- schematics of the Video Qutput Module.

£4-7904-02P/54-7 904 -03P 108/90)
L Copyright 1990 by Electronome Cimited.
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20.4 PARTS LIST

ltem Ref.
Transistors and Diodes

Q1
Q2
Q3
Q4
Q5,Q7
Q6

D1,04,08,D9

D2,05,010,D11,
D14

D3,07

D6

ZD1,2D2
Capacitors
C1,07,08C12022

C2,C3,C5,
C9,C16,C17,C2t

C4
Ce

C10

1
C13.014
Ci5
C18
Ca6

Resistors

R1
R2 R3
R4

RS

RG
R7R52
RE
R9R11

R10

 R12

R13
R14,R15
R16
R17,R26 R40
R18

S4-7 BG4 02/ 54- 790405 {08130y
e f;apgnrsgm 1890 by Eiectionome Lanited

Part No.

72-000701-01P
72-000561-02P
72-000561-01P
14-000562-02P
14-000564-06P
14-000564-07P

72-000513-04P

72-000513-01P
72-000513-02P

72-000513-03P

72-000531-01P

66-310411-05P

64-210134-11P

89-000032-02P
66-433801-05P

66-433141-05P

66-447141-05P

48-171042.02P
44.447510.06P
46-510228-74P

46-310113-02P

70-715013-21P
70-710043-21P
70-756013-21P
71-011043-02P
70-720003-21P
70-747013-21P
71-011033-02P

70-775093-21P

70-768013-21P
70-712003-21P
70-710003-21P
70-933003-24P
70-756083-21P
70-710093-21P
70-739003-21P

'MODULE SERVICING 20-7
~ Video Output Module

Description

MMBF4392, FET transistor surface mount, MCH
MMBRO01, RF NPN transistor, surface mount
MMBR536, RF PNP transistor, surface mount
2N5109, NPN, 20V, 4A 25W

28C3782, NPN

| 25A1476, PNP

MMBD7000, switching diode, surface mount

MMBDS14, switching diode, surface mount
MMBD2836, switching diode, surface mount
MMBD2838, switching diode, surface mount

MMBZ5233, SOT-23, zener diode, 6Y, 5%, 1/2W

100 nF, 50V. 10%, X7R, surface mount

10 4F, 16V, surface mount

{}4?;15‘” 50V, izﬁ%
3.3 pF, 50V

330 pF, 50V, 5%, NPO, suzface mount
470 pF, 50V, NPQO, surface mount '

100 nF, 200V, 10%, mylar

47 uF, 250V
1nF 1500‘%! 20%, Z5U

100 pF, 500V. 10%. Z5P

kT;SK, 1/4W, 5%, surface mount

1M, 1/4W, 5%, surface mount
56K, 1/4W, 5%, surface mount
100K, 25%, pot surface mount
200R, 1/4W, 5%, surface mount

47K, 1/4W, 5%, surface mount

10K, 25%, pot surface mount

75R. 1/4W, 5%, surface mount

- BBK, 1/4W, 5%, surface mount

120R, 1/4W, 5% surface mount
100R, 1/4W, 5%. surface mount
330R, 1W, 5%, surface mount
5.6R, 1/4W, 5%, surface mount

10R, 1/4W, 5%, surface mount

390R, 1/4W, 5%, surtace mount

Wcleo Output Module
MODULE | ERWC&NG 20*?
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20.4 PARTS LIST (cont.)
ltem Ref. Part No. Description

Resistors (cont.)

R19 70-733083-21P 3.3R, 1/4W, 5%, surface mount
R20 70-910093-24P 10R, 1W, 5%, surface mount
R21 70-768003-21P 680R, 1/4W, 5%, surface mount
R22 42-144715-02P 470R, 10W, 5%
R24 42-145615-02P 560R, 10W, 5%

A R2sR27 70-910003-24P 100R, 1W, 5%

SAFETY COMPONENT

R32 40-221015-37P 100R, 1/2W, 5%
R33 40-421045-07P 100K, 1W
R34 70-822013-23P 2.2K, 1/2W, 5%, surface mount
R41 70-710013-21P 1K, 1/4W, 5%, surface mount

20~8 MODULE

Coils and Transformers

L1

o
Al
L3
L4

Miscellaneous

$G1.5G2

TC3

Videc Qutput Module
ERVICING

21-001512-01P
21-011212-02P
21-001185-16P
21-001185-13P

27-000011-09P
42-000073-08P

0.5 to 1.1 pH tuneable coil
120 uH 10% peaking coil
1.8 uH inductor

1 uH inductor

argon lamp (spark gap)
100K precision thermistor




20.5 SPECIFICATIONS
contact K: |
Connector P7:

Pint ..o . ..
current range . .
typical current .. ... ..

Pin2 . i
signal level . .

Pin 3
NOTE: not used

Pind . ,
current level
typical current

Pin 5 ,
current level .
typical current

Pin b

54780402954 701

Spyrighi 188l by §

CRT cathode

. 150 VDC supply

,,,,, 0 to 140mA

...... . S0mA
....... Heater supply
. ....83VDC min

......... -12 VDC supply

........ +12 VDC supply
S U 80mA max
...... . 60mA
. +12 VDC supply
80mA max

. analog input CLAMP

MODULE SERVICING 20-9
Video Output Module

Pn7 .......... IR CHO  LNIC et &
NOTE: see Blas module

Ping8 . ......... N analog output 11
signal fevel .. ... ... .. ... ... 584 t0 606 VDO
Ping . ... . ... ... ..... .. ... analog outputi2

signal level . ... 58410606 VOC

Pin10 .. ..

LR analog input BLK LEVEL
signal level . ... . . :

0to 72VDC

Connector P9:

Pint ... . ... ... .. analog input VIDEO INPUT
NOTE: 1V p-p Into 750 max

Connector P4

Pint ... ... ... R TIE R B AN S €/
NOTE: see Bias module

Video QOutput Module
MODULE SERVICING 20-9
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'NOTES
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