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SECTION 3 ISOLATED SWITCHED-MODE POWER SUPPLY

3.1. CRCU T DESCRI PTI ON

The power supply is a self-oscillating switching type of con-
verter which, under nornal conditions, operates at a free-running frequency
of between 20 and 3CkHz. Al control functions are perfornmed wthin 1801
( TDA4600) .

The output transistor, @01, switches the primary w nding of
the transformer, T801, across the rectified mains voltage devel oped on
the reservoir capacitor, C804. The output voltages, (121V and 18V, are
generated at taps on the secondary winding and rectified and snoothed by
D812, D811, (822, (826 and C821.

The base drive for B0l is generated in 1801, the current at

pin 8 controlling the switch-on period and that at pin 7 controlling the
turn-of f conditions of @BO1.

R808, R810 and C813 devel op asawtooth voltage at pin 4 which
sinulates the collector current of @01 This is used to generate a saw
tooth base drive at pin 8 to avoid over-saturation of (B0l

0803 and C314 rectify and snooth a voltage from the feedback
winding on T801 which is proportional to the output voltages. This voltage
is attenuated by R313, R312, R807 and R806 with respect to a reference
voltage at pin 1 and applied to pin 3. Any changes in the output are thus
transmtted via pin 3 to the control logic and the base current anplifier
within the I.C. In this way the frequency and duty cycle of the output
pul ses are adjusted to correct for the changes.

R813 (set H T.) adjusts the proportion of voltage fed back and
hence adjusts the output vol+age. In order to conplete the oscillator
feedback loop R8i4 feeds an attenuated voltage from the feedback wi nding
on T801 and pin 2. This enables the I.C to identify the points at which
the output pul se crosses the zero voltage level and so provide correctly
timed base drive pulses to B0l

The supply for the |.C is developed by D806 and C808 froma
third winding on T801. D805 and R802 provide a start-up supply for the I.C

If an overload occurs on the 121V output voltage, the frequency
and the duty cycle are reduced, thus limting the power supplied to the
load, If the overload becones a short circuit, the frequency reduces
further to 1.4kHz and the power output is limted to a |ow |evel.

3.2. VOLTAGE ADJUSTMENT

with the receiver operating with a nornmal picture signal, reduce
the brightness control for zero beam current.

Adjust the "Set H T.' preset potentioneter R813 to give a

meter reading of 117V at TP45, the supply voltage- to the line scan output
transistor.
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3.3. VOLTAGE MEASUREMENTS

Measured with a multimeter (2kOhn'V) cn 1ow d.c. range Wth
a normal picture displayed unless otherw se state?

Integrated Grcuit 1801 (TDA4600)
Rectified mains across C804 330V d.c. (iOOV range)
| MPORTANT: All other voltages on 1801 and B0l are neasured

with respect to the heat sink tab of 1801 as a reference |evel
for the power supply.

Integrated Grcuit 1801

Pin v Pin v
1 4.4 6 0
2 0.1 7 1.8
3 2.2 8 1.8
4 2.2 9 16.5 (30V range)
5 6.3
Transi stor B01 BUA26A
Emitter V Base V Col l ector V
0 -0.2 300 (100OV range)

(O5V a.c.)
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SECTION 4 SYNC. PROCESSOR/LINE AND FIELD OSCILLATORS

4.1. ClRCU T DESCRI PTI ON
4.1.1. [ ntroduction

The generation of timebase sync., gating, line drive pul ses and
field oscillator ranp are derived from 1401, (TDA2578A).

From inputs of positive going conposite video, (or nerely negative
goi ng sync. pulses), line flyback pulses and field output feedback, three
mai n out put signals are produced: -

() Aline drive pulse to switch the line driver transistor Q401

@ A field oscillator ramp voltage to drive the field output
|.C., 1301

(3) A 3-level sandcastle pulse for gating, clanping, blanking
and switching in the various functions required of the
moni t or

4.1.2. Sync. Separator

A positive going video signal, (negative going sync. pulse), is
fed to Pin 5 of 1401 via a |lowpass filter, R414/CA11 which attenuates any
colour burst and/or noise content that may be present. The sync. separator
within the I.C. incorporates a noise inverter and aself-adjusting pulse

slicer, to produce a constant anplitude sync. pulse train over a w de range
of inputs.

4.1.3. Line Gscillator Control and Qutput

The pul ses fromthe sync. separator are conpared in a phase
| ocked | oop with a 15.625kHz oscillator. The free-running frequency is
determ ned by C410, R415 and R416.

The phase |ocked loop has a short time constant to provide rapid
| ocking from the out-of-sync. condition, but a coincidence detector switches
the loop to a long tinme constant for the in-sync. state, affording excellent
noise imunity. The 'flywheel' time constant is determned by the network
connected to Pin 8 of the I.C

A second control loop includes a phase detector which compares the
timng of the output of the 15 625kHz oscillator, wth a line flyback ref-
erence pul se coming froman auxiliary winding, (the Picture Tube heater
winding), on the line scan transforner. The reference pulse is coupled to
Pin 12 via C401 and R401. This loop corrects for any phase errors due
to storage tine variations of the line output transistor Q402. R406
provides a small ampunt of adjustment to the |oop phase detector control
stage, enabling the picture information to be centred on the raster.

The resulting output pulses are fed viaan open collector output
stage to Pin 11 of the I.C. fromwhence they are led away via the network
R424/ CA16/ R425 to switch the line driver transistor Q401.



4.1.4. Field Gscillator

Pul ses fromthe sync. separator are fed into the vertical sync.
integrator whose slice level is controlled at ?in 4 of 1401.

The output pulses are used to trigger a vertical oscillator/
sawt ooth generator. The oscillator is connected to an internal conparator,
the other input of which is fed with an inverted and attenuated sanple of
the field scan output derived from the negative feedback from 1301 and
connected to 1401 at Pin 2. The error corrected output of the conparator
is buffered before being led out at Pin 1.

The field oscillator ranp signal is frequency controlled at Pin 3
by R418, R419, R421, R423 and C413.

Two currents fromthe 121V and 25V supplies are used to charge
CA13 and, in this way, optimse vertical ramp linearity and m nim se
vertical 'breathing .

Additional internal circuitry ensures that spurious triggering
of the field oscillator, (by noise), is automatically inhibited.

1401 al so enmbodies a circuit which detects 50/60Hz field standards
and, as necessary, corrects picture height wthout the need for manual
adj ust nent .

4.1.5, Sandcast! e Pul se

The 15.625kHz oscillator feeds a burst gate pul se generator
whose output is mxed with line flyback pul ses and an internally generated
field blanking pulse, (obtained by first doubling, and then dividing down
fromline frequency). The result is a 3-level sandcastle pulse train
which is brought out at Pin 17.

4.2. SETTI NG UP  PROCEDURE
4.2.1. Li ne Frequency

If it is necessary to adjust the 15.62kHz oscillator, connect
a shorting link between TP41 and Tp42, (across C4l1l), and adjust R415

until the picture drifts slowy through horizontally, then renove the
shorting |ink.

4.2.2. Field Frequency

If it is necessary to adjust the field oscillator, the follow ng
procedure shoul d be adopted:

Wth a suitable signal applied to the nonitor, turn R307, (Height),
to md. position and place shorting links between TP41 and TP42 and between
TP43 and TP44, (across R419). Adjust R421, (Field Frequency), so that the
unl ocked picture just runs through vertically. Rentve the shorting |inks
and reset R307 for correct height, (Wth the links in, the free-running.
field frequency when correctly set is 46.5H +-05+&
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4.3.

on 10V d.c.

VCLTAGE MEASUREMENTS

Measured with a multi-meter (20kOhms/V) with respect to Chassi s
(unl ess otherwi se stated), W th nor-21 picture displayed.

range,

Integrated Gircuit 1401 (TDA 2578A)

Pin

~N OO o1 B w N

QD

10
11
12
13
14
15
16
17
18

Vol tage (V)

3.5
Do not
4.0
4.5
3.6
7.1
4.8
2.6
0
12.0
2.6
1.0
N C
2.4
3.7
a.?2
1.6
3.0

nmeasur e

(loss of line
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SECTION 5 LINE SCAN AND E.H.T.

5.1. CIRCUIT DESCRIPTION
5.1.1. Line scan

Pulses at line frequency from the sync, processor (see
Sect. 4.1.3), are fed to the base of the line driver transistor, Q401.
The line driver transformer secondary provides a low impedance source of
pulses to switch the line output transistor, Q402.

The line scan output circuit is a conventional energy recovery
type with the deflection coils and associated inductances tuned during
flyback by capacitor C425. Line Linearity control is provided by
saturable reactor, L408 in conjunction with the S-correction furnished
by C424.

A 25V supply for the field timebase is tzxen from a secondary
winding on the line output transformer, T402, after rectification by D404
and smoothing by C423. The fusible resistor, R434, provides protection
against any short circuit faults on the 25V supply.

A further winding on T402 provides power Ior the picture tube
heaters and a phase reference pulse to the sync. processor. '

A tap on the primary winding provides a sulse voltage which is
rectified by D403 and smoothed by C426 to produce a 220V supply for the
video output amplifiers.

5.1.2. E.E.T.

The EHT supply to the picture tube, (24kV nominal), is produced
within the line output transformer, T402, using an sverwind split up into
3 main sections, each section interconnected by integral high voltage
diodes,

The leakage inductance of the transformex and distributed
capacitance of the overwind are tuned to harmonics ¢f the flyback frequency
in order to improve EHT regulation and minimise 'breathing' effects on the
picture.

T402 also incorporates a thick film resistor network connected
across the first section of the overwind. This is used %o provide adjustable
focus and Al voltages for the picture tube. The focus voltage is variable
from 4.3 to 7.8kV and the Al voltage from 100 to 1000V approximately.

5.1.3. BEAM CURRENT LIMITING

The picture tube beam current flows through R433 and DS05 in
opposition to the current through R427 from the 121V supply. When beam
current exceeds 0.9mA, DSO5 ceases conduction and the current begins to
reduce the contrast control voltage at Pin 19 of 1103, (the Video Control
Circuit), on the Interface Panel. ot



At he same time, a measure of control is apciied to the video

preamp via DS04, DS01, DsS02 and DS03.

where there

5.2'

on 10V d.c.

2 direct limiting action also occurs In Ihe video amplifiers
is a sudden large increase of beam currenz, (see Section .1.2).

VOLTAGE MEASUREMENTS

Measured with a multimeter (20x0Ohm/V) with respect to chassis
range, (unless otherwise stated), with a normal picture displayed.

Transistor Emitter V Base V Collector V
0401 0 -0.25 105 (300V range)
0402 0 -1,0 (2.:iV &.c,) Do not measure

E.H.T. MEASUREMENT

IMPORTANT NOTE:

When measuring the E.H.T. voltage, the earth return from the
meter must be connected to the C.R.T. Dag or braid earthing
system and NOT to the chassis rail or heat sink.



SECTION 6 FIELD SCAN

6.1. CIRCUIT DESCRIPTION

Field scan power generation is carried cut by I301, (TDA3651),
which includes a power amplifier and flyback generatcr, using a 25V supply
derived from the line scan output circuit.

A field drive signal present on Pin 1 of I401 is fed to the
input of I301 on Pins 1 and 3,

The scan current output is taken from Pin 5 to the field def-
jection coils. The current in the coils is sampled by R310 and the
resulting voltage fed back via R307, (the height contcrel), and R305 to
Pin 2 of I401 in which it is compared with a signal Zerived from the field
rate ramp on Pin 3. The resulting error correcting signal is developed
on Pin 1 of I401,

The gain of the field scan amplifier is controlled by R310,
R307 and R305, H.F. stability maintained by €302, C323 and C305, the
D.C. operating point is established by R303 and R304 and field linearity
by R306 and C304. A short flyback time is achieved Dy the use of a
separate flyback generator within I301.

The 25V supply to the power amplifier &uring scan, is applied
to Pin 6 via D301. During flyback the voltage is transZerred through
C308 to Pin 8, causing the voltage on Pin 6 to doubls while D301 is not
conducting.

This results in a more rapid collapse cZ the scan coil field
until the voltage acrcss the coils falls below 25V when Pin 8 swings back
to a low voltage and the whole scan cycle is repeated,

The field deflection coils are terminated via R313 and the
Field shift control, R314.

6.2, SETTING~-UP PROCEDURE

Due to a degree of interaction between the Zield frequency and
height controls, coupled with the necessity to set The field frequency
accurately, the following order of adjustments are reccmmended: -

(1) Set R307, (Beight), to mid pesiticn,

(2) Adjust R421, (Field Frequency), as detailed in Section
4v292'

{3) Adjust R306, (Field Linearity), Ior cptimum linearity.
(4) Readjust R307 and recheck field Zreg. if necessary.

(3) Adjust R314, (Field Shift), as pecessary.



6.3,

on 10V D.C.
displayed.

VOLTAGE MEASUREMENTS

Measured with a multi-meter, (20kOhms/V) , with respect to chassis
range, (unless otherwise stated), and with ncrmal picture

Integrated Circuit I301 (TpA3651)

Pin Voltage (V)

1 1.6

2 0

3 1.6

4 0

5 13.5 (30V range)
6 28 (30V range)
7 N/C

8 5.4

S 25 (30V rance)



SECTION 7 RGB/YUV INTERFACE PANEL

7.1 CIRCUIT DESCRIPTION
7.1.1. Introduction

The function of the RGB/YUV Interface Panel is to inter-
face RGB, YUV or TTL compatible data and sync. inputs to the display section
of the monitor.

The heart of the interface is the Video Control Circuit IIO03,
(TDA3505), which processes, (with internal switching), either R, G and B
+ sync., YOV, (actually Y, -(B~Y) and -(R-Y)), or TTL inputs, producing
fully blanked, clamped and controlled outputs in +he order of 2V p-p.
D.C. contrast and brightness control is furnished within the I.C. for all
types of input and saturation control is also provided for YUV inputs. D.C.
gain control cf the outputs, (R, G, and B Drive - whize point adjustment),
igs also featured in the system,

Horizontal and vertical blanking and black-level clamping are
generated within the I.C., derived from the 3-level sandcastle pulse fed
o IIC3 from the sync. processor on the main chassis.

A block diagram of IIO3, (TDA3505) is shown in Fig. 7a.

7.1.2. TTL Inputs

with the 3-position selector switch, SI01, at 'TTL', (lowest
position), TTL compatible R, G, B and sync. inputs ars fed in at the DIN
socket MIO! from whence they are fed to four Exclusive OR gates, I101
with open collector outputs. The collector load/potential divider net-
works RI13/RI07, RI14/RI08, RI15/RI10 and RI16/RI!1 zrovide outputs in
the order of 0,7V.

(Note: When leaving the factory IIO! is cocnnected on the
assumption that the TTL inputs will conform to: R.G.3. - Active high
and Sync. -~ Active low. However, should the users inputs be in the

opposite logic, this will be inverted in IIO1 if links JIBC and JISB1
are removed).

The R, G and B signals thus present on Pins 11, 6 and 3 of
II01 are directly connected to Pins 3, 13 and 1 ¢f the triple 2-channel
transmission gate II02, Control of II02 is determined by the High or
Low state of “he control line connected collectively to Pins 9, 10 and 11
of the device which operates in accordance with the “ollowing table:-

Control '‘On' channels
(Pins)

3- 4
B 13 - 14
1 - 15

5~ 4
L 12 - 14
2 - 15
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Transistor QI16 activates the control line and, with SIO1 in
the 'TTL' position, OV will appear on the base of QIif6 causing it to
conduct rendering the control line 'H'. Thus the Inputs on Pins 3, 13
and 1 of II02 appear on Pins 4, 14 and 15 from whence <hey are fed via
DC blocking capacitors CIO3, CI04 and CIOS5 to Pins 14, 13 and 12 on II03. =

After process in II03, the'signals appear on Pins 1, 3 and 5
respectively and are fed via attenuating/frequency compensating networks,
RI31/RI34/CI17, RI32/RI35/CI18 and RI33/RI36/CI19 to 12-way connector MIO3
Pins 2, 3 and 1 and thence to the video pre-amps on the main chassis.

Meanwhile, the sync. appearing on Pin 8 of II01 is fed to Pins 5
and 4 of a 4-channel transmission gate, IIOS5, {see Section 7.1.3 for details
of operation), out at Pin 3 and via DC blocking capacitor CI41 to a non-
inverting amplifier QI06/QI07. DC restoration is provided by DI12 and
the sync is then routed via Pin 10 of connector MIO03 to the sync, processor
on the main chassis, )

7.1.3. Linear (Analogue) Inputs
7.1.3.1, RGB Input

With the selector switch SIO1 in the 'Linear” mode. RGB and sync.
inputs are applied to DIN socket MIO2. The R, G and B signals are fed via
CI23, CI21 and CI22 to the bases of transistors QI02, QI01 and QI02, and the
signals appearing on their emitters are connected %o Pins 5, 12 and 2 of
II02. With the selector switch in the 'Linear’ position, QI16 is now
biased off and, thus, the contreol line to II02 will be 'L' thereby the
signals will be switched %o Pins 4, 14. and 15 and <hence, via the DC blocking
capacitors to IIO3.

At the same time, the sync. input is fed via CI36 to emitter
follower QI04 and from its emitter to Pin 2 of the 4-channel transmission
gate II05, Inverted sync. is taken from the collectcor of QI04, DC blocked
by CI37, detected by DIO8, DC restored by DIO7, reservoired by CI40 and
coupled to the base of QI05. It will be seen that, whenever sync. is
connected to Pin 4 of the linear signal input socket MI02, QI0S5 will conduct,
causing the control line connected to Pin 9 of IIOS o adopt an 'E' state.
The second control line to II05, (Pin 10), is the same line that services
II02 and is, therefore, dependent upon the positica of SI01. 1IICS provides
‘on' channels in accordance with the following table

Controls ‘On’' channels
Pin 9 Pin 10 {Pins)
L L 1 -3
L B 5 -3
B L 2 -3
B H 4 - 3

It will be seen that in the conditions under discussion; Pin 9
will be 'E' and Pin 10 will be 'L' and that the sync. will, thus, be led
from Pin 2 to Pin 3 and thence to QI06/QI07 and onwards.



(I+ may also be noted that in TTL operaticn the normal path for
sync. through II05 is Pin 5 - 3, but, when TTL signzls are selected and used
whilst Linear RGB + Sync signals are still connecteZ at MI02, the TTL sync.
will take the alternative path, Pin 4 - 3.

7.1.3.2, YUV Input

Y, U and V signals are fed via Pins 2, 3 and 1 of DIN socket MIO2
to QI01, QI02 and QIO3 respectively. The Y signal, (composite video), is
taken from the emitter of QIO1 and fed to Pin 1 of II05. Both control lines
to MIOS5 will be 'L', (no input on Pin 4 of MIO2 and switch SIO! in 'Linear’
position), thus the path through II05, Pin 1 - 3 will be established and
sync. will be processed in the usual way.

The Y signal is also taken from a variabie resistor, (RI50 - Y Gain)
which forms the emitter load of QIO1, and is fed via DC blocking capacitor
CI31 to Pin 15 of IIO3.

Inverted U and V signals are taken from variable resistors RI55
and RI60, (U and V Gain), which form the collectcr loads of QI02 and QIO3,
and fed via DC blocking capacitors CI25 and CI26 and cuad bilateral switch,
II04, to II03 Pins 18 and 17 respectively.

The Quad Bilateral Switch, II04, which perfcrms the function of
burst, (or pulse) blanking, is driven by products cf the sandcastle pulse
generated in the sync. processor on the main chassis,

The sandcastle pulse fed from the main chassis to IIO3 is also fed
to voltage comparators QI08/QI10 and QI13/QI14, Thne values of RIB6/RIB7
and RI97/RI98 determine the operating bias of the o comparators and, there-
fore, the levels at which they will slice the sanécastle pulse. QI13/QI14
is biased to select the top, (shortest) porticn cf +he pulse whilst QI08/9110
slices at the second (slightly longer) level. QIi5 arplifies and inverts
the pulse from QI13/QI14 and QIll amplifies a non-inverted pulse from QI08/
QI10.

During the line flyback period, the control lines to Pins 5 and 6
of IIO4 will go 'H', (pulse from QIll), connecting the transmission lines
+o CI28 and CI30 which will charge to reference level. Almost immediately,
the control lines to Pins 12 and 13 will go 'L’, (negative going pulses
from QI15), temporarily disconnecting the inputs ca Pins 1 and 11 from the
transmission lines, thus removing any reference burst cr pulse that might
be present.

Transistor QI12 amplifies a non-inverted pulse from QI13/QI14
which is fed to MIO3, Pin 5 and thence to the main chassis where it is
used to drive the video pre-amp DC clamps 0s03, @s07 and QS12,

Selector switch SIO1 offers a 'Green Screen' facility on linear
signal inputs by shunting the red and blue outputs with diodes DIl4 and
DI13 respectively.



7.2, SETTING~UP PROCEDURE
7.2.1. Equipment Regquired

1) An oscilloscope suitable for displaying video waveforms,
. pandwidth 0-15MHz sensitivity 10mV/Ziv. with high impedance
probe.

2) A suitable signal source having Linear RG3, Linear YUV and
RGB TTL outputs.

3) Preset control adjusting tool.

7.2.2. Initial Conditions

Turn down the Al voltage control 2402 tc minimum, i.e. no beam
current or a low beam current.

7.2,3. Setting~Up RGB Drive Pre-sets

1) Insert R.G. and B. signals having a white-black amplitude
of 0.7V p-p and a Sync. signal of 2.3V p-p. (Pins 1,2,3
& 4 respectively of MIO2). A white-black "staircase" signal
is ideal for this purpose.

2) Adjust brightness control RI17 for mic. pesition and
selector switch (SIO!) to Linear (alsc mid-position).

3) Connect oscilloscope to red output, (Zunction RI34/CI17
and adjust RI43, (red drive) to give 2 white-black
amplitude of 800mV,

4) Connect oscilloscope to green outp:=t, (junction RI35/CI18)
and adjust RI42, (green drive) to zive a white-black
amplitude of 800mV.

5) Connect oscilloscope to blue output, (junction RI36/CI19),
and adjust RI41, (blue drive) to give a white-black amplitude
of 800mV.

NOTE: With the above procedure carried out satisfactorily, TTL
inputs into MIO! and selector swizch to TTL should auto-
matically produce R. G. and B. imterZace outputs with a
white-black amplitude of approximately 800mV.

7.2.4. Setting Up YUV Gain Pre-Sets

1) Connect a luminance signal, (positive-going video), having
y a white-black amplitude of 0.7V p-p and a sync. amplitude
of 0,3V p-p to the Y input. (Pin 2 oI MI02).

2) Connect colour difference signals®having an amplitude of
0.7V p-p to the V and U inputs. (Pirns 1 and 3 respectively
of MI02).



3) Set user contrast control to max., brightness control to mid.
position and saturation contxol tc min.

4) Set signal source to colour bars, (cz similar suitable
pattern).

5) Check Pins 17 and 18 of II03 with oscilloscope to ensure that
the burst pulse has been removed from the V and U signals
respectively.

6) Connect the oscilloscope to the green output, (junction RI35/
CI18) and adjust RI50, (Y gain) for a white-black amplitude
of 570mv,

7 Set user saturation control to miéd. position.

8) Connect oscilloscope to red output and adjust RI60, (V gain),
to give 100% saturation.

9) Connect oscilloscope to blue output and adjust RIS55, (U gain),
to give 100% saturation,

10) Set input selector switch to Green Screen and check for zero
signal on red and blue outputs.
7.2.5. User Control Checks

1) Reset the Al voltage control for correct picture grey scale
(see Section 9.2.3).

2) Check that user brightness, contrast ané colour controls
have adeguate ranges.

7.3. VOLTAGE MEASUREMENTS

Measured with a multimeter (20K ohm/V) with respect to chassis,
with picture displaying colour bars at average viewing conditions.

7.3,1, Linear And TTL Mode

Transistor Base V Emitter V Collector V
QI08 2.1 2.0 1.2
QI10 1.8 1.9 0]

QI11 0.6 0 2.6
Q112 0.7 0 0.5
Q113 2.1 2.6 1.4
Q114 5.8 2.6 0

QI15 0 11.0
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7.3.2.

7.3.3.

Integrated Circuit II03 (TDA3503)
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R.G.B., Linear Mode

Transistor

QI04
QI05
QI16
QI06
Q107

Base V

1

2.2
11.0

1
2
9

[V, S V]

Pin
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13
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15
16
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Emitter V

-1.7
11,5
11.5 .
1.6
10.0

Collectoxr V

5.8
11.5
0
9.3
2.2



Integrated Circuit IIC5 (4052)

Pin v Pin \Y
1 1.8 9 11.5
2 1,7 10 0
3 1.7 11 1155
4 0.9 12 11,5
5 0.8 13 11.5
6 0 14 11.5
7 0] i5 11,5
8 0 16 11.5
7.3.4. v.U.V. Linear Mode
Transistor Base V Emitter V Collector V
Q101 2.3 1.8 11.5
Q102 2.8 2.2 6.9
cI03 2.8 2.2 7.2

Intecrated Circuit IIO4 (4066)

g
P.
)
<

Pin A4

2,7 8 2.7
2.7 S 2.7
2.7 10 2.7
2,7 11 2.7
2.7 12 11,0
2.7 13 11.0
0 14 11.5
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SECTION 8 VIDEO PRE-AMPLIFIERS

e.1. CIRCUIT DESCRIPTION

Red, ‘Green and Blue signals from the Intsrface Panel are fed
to the pre-amplifiers via the 12-pin plug/socket MIC3/M301 at Pins 2, 3
and 1 respectively.

A Taking the Red preamp as an example, the two transistors Qs01
and QS02 and the surrounding components form a two-stage non-inverting
amplifier with a nominal voltage gain of 6.6 determined by the values of
RSO3 and RS04 and with H.F. compensation provided by CS01, The amplified
signal is coupled to an emitter follower by CS03 and thence to the Video
Output stage via RSO07.

D.C. restoration is furnished by a driven clamp Qs03, (an F.E.T.),
which is gated at line freguency by a pulse produced on the Interface Panel
from the sandcastle pulse originating in the sync. DIOcessor. The sand-
castle pulse is connected to the Interface Panel via MI03, Pin 11 and the
resultant gating pulse emerges on MIO03, Pin 5 whence it is coupled via the
network CS02/RS05 to the gate of QS03, The source of 0503 is fed from a
variable preset pot., (RS08), which is connected across the 12V supply via
RS27. The drain of 0S03 is coupled to the base of 2S04, causing CSQ3 to
become charged to a D.C. level consistant with the setzing of RS08 which
thus performs the function of background control.

Beam limiting is applied to the three preamss by DS04 and DSO1
(red), DS02 (green) and DS03 (blue).

8.2. VIDEO OUTPUT ALIGNMENT PROCEDURE

g.2.1. Equipment Required

1) An oscilloscope suitable for displaving video waveforms,
bandwidth O-15MHz, sensitivity. 10mV/Ziv. with high impedance
probe.

2) A good quality Linear R.G.B. colour bar signal generator.

3) Preset control adjusting tool.

8.2.2. D.C. Adjus=tment

1) Set user brightness control (RI17) =0 centre of range and
select Linear on SIOl,

2) Set all video drive presets RS08, R517 and RS26 to minimum.
3) Reduce Al control to low or zero bezm current.

4) With oscilloscope connected between 'Red' video output at
R906 and chassis, adjust red background (RS08) for a black
level of 130V.

5) Repeat step 4 for 'Green' and 'Blue' video outputs at
R907 and R908, adjusting RS17 and RS26 respectively for
black levels of 130V, ’



8.2.3.

8. 3.

Video Output Gains Adjustment

1)

2)

3)

4)

5)

Insert R, G and B signals having a white/black amplitude
of 0.7Vp-p and a sync signal of 0.3Vp-p at MIOC2.

Connect oscilloscope probe to Red video output at RS06
to display waveform 202, °

Adjust red drive RI43 located on the RGB/YUV Interface Panel
to give 80V output black to white level. The blanking pulse
amplitude should be approximately 35V.

Repeat step 3 for the 'Green' and 'Blue' video outputs
(waveforms 203 and 204), adjusting RI42 and RI4l respectively
to give 80V black to white.

Disconnect oscilloscope probe.

VOLTAGE MEASUREMENTS

Measured with a multimeter (20k Ohm/V) with respect to chassis on
10V d.c. range with picture displaying colour bars under average
viewing conditions.

Transistors Emitter V Base V Collector V

0s01, @s05, ©s10 1.1 1.7 11.3
Qs02, @s06, Qs11 12.0 11,2 3.5
Qs04, Qs08, @s13 2.7 2.0 0
T E.T. Source Drain

Qs03, 9807, ©S12 1.3 2.0



SECTION 9 PICTURE TUBE BASE PANEL

9.1. CIRCUIT DESCRIPTION
g.1.1. Picturg“Tube

The circuit panel fitted on the Picture Tuse base includes the
supplies to the tube electrodes with their associated components for
circuit protection against possible surge effects of cicture tube flashover.
Integral spark gaps from all electrodes are constructed in the tube socket
for connection to the external dag coating of the tube., Also included on
the panel are the video amplifiers driving the red, green and blue cathodes.

The focus and Al electrode voltages are stpplied from a thick
£ilm resistance module incorporated in the diode spli< transformer.

9.1.2. video Amplifiers

The three video output amplifiers, comprising 0204/0203, @209/
208 and Q211/Q210, operate in a low dissipation mode.

Taking the red amplifier as typical, Q204 amplifies the video
signal into a high value collector load, R221, which keess the dissipation
of 0204 at a cromparatively low level. Since, under thess conditions, the
mean output impedance of the amplifier would be relazively high - rendering
+he signal susceptible to tube capacity loading ~ the siznal is coupled to
the C.R.T. via a low impedance buffer, (emitter follower), ©203.

During the forward-going part of the signzl, 9204 conducts and
érives the tube directly via the H.F. compensation inductance L201.
However, as Q204 becomes turned off, its impedance is high and the collector
voltage will begin to rise towards H.T. potential via D223 and R221., At
the same time, the anode of D204 is held low by +ube capacity under which
conditions, the base of Q203 will be pulled up, providing a low impedance
érive at its emitter.

For background level stability, the emitters of the video
amplifier transistors Q204, 0209 and Q211 are held at a constant reference
voltage determined by the conduction conditions cf £205 and Q207. These
conditions are controlled by Q206 and D201 in a negazive feedback loop
giving a low effective D.C. and A.C. emitter impedance with temperature
drift compensation.

On sudden large increases of tube beam current, a negative
voltage is developed at R234. D202 conducts and takss the base voltage
of 0206 negative. This turns off both 0206 and Q205 allowing the common
emitter rail of the video amplifiers to 'float', causing a rapid reduction
of video output and, therefore, of beam current.

9.2. GREYSCALE TRACKING
g.2.1. Equipment Required -

1) R, G and B signal source giving a black/white staircase
of 0.7Vvp-p and a sync signal of 0.3Vp-p.

2) Preset control adjusting tool.



°.2.2.

D.C. Level Adjustment

If output stage &.c. voltages are completely out of adjustment

re-align as in

9.2.3.
1)

2)

3)

4)

9.2.4.
1

2)

3)

°.3.

Measured with a multi-meter (20kOhm/V) with
with picture displaying colour bars at average viewing

g.3.1.
Pin

5

6

7

8
11

section 8.2.

Background Adjustment

Insert R, G and B signals having a white/black amplitude of
0.7vp-p and a sync signal of 0.3Vp-p at MI02. A monochrome
staircase signal is ideal for this purpose.

Set user brightness (RI17) and contrast (RI20) controls to
mid-position and colour control (RI22) to minimum.

Turn up the Al voltage control until the black bar beccmes
just visible on the picture tube on cne {or more) coclours.

resets RSOB, RS17,

Adjust one or two only of the backgrouns pr
illuminated to make

RS26 corresponding to the colour(s) not
them equally visible on the black bar.

Drive Adjustment

Adjust user contrast control (RI20)
contrasted picture.

+o ¢ive a normally

If the white bars show any colouraticn adjust one or two
only of the drive presets RI43, RI42, RI4l as zppropriate
+o5 reduce the drive on the colour(s) which predominate.

If after a number of adjustments the results are un-
satisfactory, reset the initial conditions as in
paragraphs 8.2.2. and 8.2.3.

VOLTAGE MEASUREMENTS

respect to chassis
conditions.

Picture Tube Socket

Function v.D.C. Mezer Range
Grids 10 v
Cathode, Green 115 300V

a.l 450 1000V
Cathode, Red 115 300V
Cathode, Blue 115

300v

Heater voltage measured across Pins 9 and 10 is, typically,

6.1V when measured on a meter which reads true R.M.S, up to 100kEz,

- a multi-meter,

9.3.2,

On
(10V A.C. range), the reading will be approximately 3.8V.

‘Video Amplifiers

Measured on 10V D.C. range for voltages below 10V and 300v D.C.
range for voltages above 10V,

Transistors Emitter Base V Collector V
Q203, Q209, Q210 115 116. . 205
201, Q209, Q212 4.2 4.8 114
Q205 4.2 3.5 0.5
Q206 0 0.6 3.5
Q207 4.2 4.8 7.5

9-2



SECTION 10 . PRINTED CIRCUIT PANELS
10.1, This section illustrates the printed circuit panels with full
component'idqntification, viewed from the component side.

A simplified view of the positions of aéjustable components only,
will be found on Figs. 2a and 2b in Section 2,

Fig. 10a - Picture Tube Base Panel

10-1
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g. 10c - RGB/YUV Interface Panel (component side view)
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