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GE4/543,548

MONITOR LINE-UP (‘MONLUGE’) GENERATOR GE4/543 (GE4/548)

INTRODUCTION

The GE4/543 provides test signals for lining up
monochrome and colour picture monitors. It accepts
mixed syncs, burst gate and PAL subcarrier and pro-
duces the following outputs simultaneously:

(i) Standard (2-step) Pluge waveform

(ii) Greyscale (4-step) Pluge waveform

(iii) Convergence Grille (wide spacing)

(iv) Linearity Grille (fine spacing)

(v) Variable Lift

(vi) Linear 10-level Line Stepwedge

(vii) Linear Line Sawtooth.

All outputs are composite and each output includes 1
colour burst. The generator is self-powered containing
an integral (modified) PS2/83 supplier.

The line sawtooth output can be made non-
composite by altering the position of an internal link
in the Generator. This link is located on printed board
No. 4.

CONSTRUCTION

The Generator is constructed on seven printed
wiring cards which are housed in a CH1/59C chassis
occupying a C-size space (equal to three standard
units). The seven cards and CHI1/59C Chassis are
together coded GE4/548. The GE4/543 comprises
these items plus a back box consisting of a modified
PN3A/37C into which the CH1/59C plugs. Mains,
inputs and outputs are routed to the Generator via
appropriate connectors mounted on the rear of the
PN3A/37C back box.

The front panel of the CH1/59C hinges down to
reveal the printed wiring boards of which five plug in
and are labelled 1 to 5 from right to left. The sixth
board houses the power supply and is mounted on
the hinged side of the chassis to the right of the plug-
in boards. The seventh board, a so-called Inter-
connection Board, is mounted behind the plug-in
board and provides the necessary interconnections
between these. The only components mounted on the
Interconnection Board are a few decoupling capacitors
a pair of zener diodes associated with the power
supply, and the sockets into which the plug-in boards
fit. The boards are designated as follows:

Board 1 Line Board

Board 2  Combining Board
Board 3 Field Board

Board4  Output Board

Board 5 Black Level Generator
Board 6  Power Supply

Board 7 Interconnection Board

An extender board type CH1A/13 is required to gain
access to the components on the plug-in boards whilst
the Generator is operating.
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GENERAL SPECIFICATION
General
Mains Supply 210 to 260 V, 50 Hz,

Power Consumption 170 mA at 240 V a.c. 50 Hz.

Operating 5°C to 45°C.

Temperature Range

Weight including 41 kg (9 1b 8 oz) approx.

Back Box

Crusstalk and Noise  better than 40 dB p-p.

rejection on all

output signals

Input Signals

Mixed Syncs 2Vp-pt6dBinto 3 k&
approx.

Burst Gate 2V ppz6dBinto 3 kil
approx.

PAL Subcarrier 1 Vpp£3dBinto 75

Output Signals

These are listed in the introduction and are all
1 volt p-p composite from an impedance of 75 £2.
Output waveforms are standard with the exception
that field blanking starts half a line early at the end of
second fields and ends half a line late at the start of
first fields. Consequently the familiar half line of video
information at the end of each second field and at the
start of each first field is absent on all outputs. Precise
details of output signals are given below.

Pluge
Pulse Amplitudes
Pedestal level 002V+2mV
Black pulse 002 V£ 2mV below
pedestal level
Dark Grey pulse 002V +2mV above
pedestal level
Peak White pulse ~ 0°7 V £ 20 mV above black
level
Grey pulse 047 V £ 20 mV above black
level
Pulse Widths
Black pulse 233 us £ 50 ns
Dark Grey pulse 233 us = 50 ns
Peak White pulse 21 us £ 200 ns
Grey pulse 21 ps + 200 ns
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Rise and Fall Times

Blanking
All other pulses

Output Impedance

Grey Scale Pluge
Pulse Amplitudes

Pedestal level
Black pulse

Dark Grey pulse
Peak White pulse
1st Grey pulse
2nd Grey pulse

3rd Grey pulse

Pulse Widths

Black pulse
Dark Grey pulse
Peak White pulse
1st Grey pulse
2nd Grey pulse
3rd Grey pulse

250 ns + 50 ns
100 ns = 40 ns

75 ohms * 2%

002V+2mV

002V £ 2 mV below
pedestal level

002 V £ 2 mV above
pedestal level

07 V£ 20mV above
black level

0448 V above black level
adjustable range + 80 mV

021 V above black level
adjustable range + 80mV

0112 V above black level
adjustable range £ 50 mV

233 us =50 ns
233 us £ 50 ns
11:66 us = 100 ns
1166 us £ 100 ns
1166 us £ 100 ns
11'66 us = 100 ns

Rise and Fall Times

Blanking 250 ns £ 50 ns

All other pulses 100 ns + 40 ns
Output Impedance 75 ohms + 2%
Linearity Grille (23 x 23 bars)

Pulse Amplitudes 07Vx15mV

Vertical Pulse Widths 270 ns £ 50 ns

Horizontal Pulse 1 Line per field
Widths

Rise and Fall Times 100 ns + 40 ns

Output Impedance 75 ohms + 2%

Linear Stepwedge (10-level)

Waveform Amplitude 9 steps each of 0°078 V
10th level 07 V£ 35 mV

Preset Adjustment at least £ 7%
Range
Step Amplitude less than 1%

Nown-linearity

Rise and Fall Times
Step Risers
Blanking

Output Impedance
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120 ns = 30 ns
200 ns £ 50 ns

75 ohms * 2%

Convergence Grille (11 x 9 bars)

Pulse Amplitudes
Vertical Pulse Widths

Horizontal Pulse
Widths

Rise and Fall Times
Output Impedance

Sawrooth
Waveform Amplitude

Preset Adjustment
Range

Non-linearity
Rise and Fall Times
Output Impedance

Variable Lifr
Waveform Amplitude

Rise and Fall Times

Qutput Impedance

07Vi15mV
270 ns £ 50 ns

1 Line per field

100 ns £ 40 ns

75 ohms £ 2%

07V10mV

at least + 7%

less than 1%
Blanking 200 ns £ 50 ns

75 ohms £ 2%

Variable 0 to 0'7 V
Blanking 250 ns + 50 ns

75 ohms * 2%

Mixed Synchronising Pulses, Blanking and Colour
Burst Specification for all Output Waveforms

Mixed Synchronising
Pulse Width

Mixed Synchronising
Rise and Fall Time

Mixed Synchronising
Pulse Amplitude

Front Porch Width
Line Blanking Width

Field Blanking Width

Same as input mixed
synchronising pulse
width + 100 ns

250 ns = 50 ns

300 mV £ 15mV

1:65 us £ 250 ns
12°05 us + 250 ns

25 lines + line blanking
for second fields

25 lines + line blanking
for first fields

(no half-line waveforms
generated)
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Burst Amplitude 300mV + |5 mV

Burst Start Timing 56 ps * 100 ns from leading
edge ot line synchronising
pulse

225 ust 230 ns

(10 £ 1 cycles)

Burst Duration

Burst Rise Time 250 ns + 50 ns

Residual Subcarrier
on the active line

less than 3 mV p-p

Burst Blanking as specified for system |

625 line PAI
Relarive phase
relationship
between Bursts on
the seven Output
Waveforms Random

TEST PROCEDURE
General

Each GE4/543 is aligned on manufacture and
because of the inherent reliability of the integrated
circuits used the likelihood of further periodic align-
ment being required is remote, even after a period of
years in service. However in the event of components
being replaced to repair a fault the small possibility
exists that one or more of the output waveforms may
change slightly in terms of amplitude or timing. For
this reason a comprehensive line-up procedure for the
Generator is given in this instruction and it should be
used in conjunction with Table 1.

The table indicates the paragraphs of the line-up
procedure and the section of the handbook relevant
to particular waveforms being out of specification in
terms of amplitude or timing. Before making any
adjustments check that the power supply is providing
the correct voltages.

Whilst a complete line-up of the Generator is
pussivic using the procedure given in this instruction
it is envisaged that this will be required only in
exceptional circumstances.

Test Equipment Required

. Oscilloscope with dual-trace high-gain pre-
amplifier and two X10 oscilloscope probes.
(N.B. for some measurements a single channel
low-gain preamplifier is sufficient.)

2. Extender card type CH1A/13.

3. Variable attenuator, 75 ©, 0 to 09 dB in
0°1-dB steps (STC type 74600).
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4. Variable attenuator, 75 €, 0 to 9 dB in 1-dB
steps (STC type 74600).

5. Switchable Subcarrier Rejection Filter FL1/514.

6. Monochrome Picture Monitor.

7. Signal Measuring Umt UN1/511.

8. Non-linearity Filter FL1/509B.

9 Variable Capacitors covering the ranges 4 to
40 pF and 4 10 100 pF (e.g. Mullard types
809-07008 and 809-07015).

10.  Capacitor bridge covering the range 4 to 100 pF.

1. Miniature carbon potentiometers (for assessing
values of A.O.T. resistors) covering the following
ranges:

100k, 68k, 33k, 20k, 15k, 10k, 2-2k.
(N.B. for any one measurement only one or two
of these will be required. In general select a
potentiometer approximately twice the value of
the A.O.T. resistor value quoted on the circuit

diagram.)

12. PAL Vectorscope: Tektronix type 526 or
equivalent.

I3.  AVO or Digital Multimeter e.g. Advance type
DMM2.

Alignment Procedure

Note: TP = Test Point.

1. Field Board (board No. 3)

I. Monitor TP.A and the Mixed Syncs input with
the oscilloscope. If necessary A.O.T. R8 to
make the H.A.D. of the pulses at TP.A within
50 ns of that of the line sync pulses.

2. Line Board (board No. 1)

. Monitor TP.A and the Mixed Syncs input with
the oscilloscope. Adjust the oscilloscope controls
so that the whole of the line sync pulse is
visible on one trace and the last circulating pulse
of one line and first of the next are vistble on
the other.

2. Adjust R28 to make the time between the last
circulating pulse on one line and the first on the
next 34 us.

3. Black Level Generator (board No. 5)

L. Monitor waveform at TP.L. Displayed puises
should be symmetrical. If necessary A.O.T. R58
to improve symmetry and to reduce overshoots
to below 12 mV.

2. Monitor waveforms at TP.A and TP.B. If
necessary A.O.T. R8 to make the H.A.D. of the
pulses at TP.B within 50 ns of that of the pulses
at TP.A.

3. Monitor waveform at TP.J. Displayed pulses
should be symmetrical. If necessary A.O.T. R13
to improve symmetry and to reduce overshoots
to below 12 mV.

TABLE 1

Amplitude and Timing Adjustments in the GE4/543

Parameter out of specification

Sync amplitude incorrect on all outputs

Burst amplitude incorrect on all outputs

Burst amplitude incorrect on one or more,

but not all, outputs
Pluge output level incorrect
Greyscale Pluge output level incorrect

Sawtooth output level incorrect
Stepwedge output level incorrect

Linearity Grille output level incorrect
Convergence Grille output level incorrect

Variable Lift maximum output level
incorrect

Burst 90° incorrect

Front Porch duration incorrect
Line Blanking duration incorrect
Linearity Grille not central on raster

Carrier Balance Incorrect

Relevant

paragraphs
of line-up
procedure

3(9 & 10)
3(11)
4(1&7)

5(1,6,7.,8)
5(9,10,11)

4(1,5) and
5(1.2)

4(1,6) and
5(1,3,4,5)

4(1,2)
4(1,3)
4(1,4)

3(1,2,34.,5,

6,7,8)
6(1,2,34)
6(1.5,6)
6(1,7,8)
3(4,5)

Relevant
Circuits
(Fig. Nos.)

19
21

24,25,26,
27,28

15
15

28

16

| 28
17

‘ 2
24
27

‘ 19,20,21,22

21,22
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Equipment
required for
re-alignment
( this is itemised
opposite)

1527, 11
1,2;7.11
1,2,7,9,10

12.3,4,7.11
1,2,7,11
12711

1,2,7,9,10,11

1,2,7,11
12,010
1,2,7,11

1,2,5,11,12

152

3
1,2,6,9,10
1,2,5
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4.  Set up the arrangement of Fig. 1a.

5.  Switch the filter out of circuit and adjust R73
and R39 for minimum subcarrier along the
active lines. Switch the filter into circuit and
adjust €50 and C51 for maximum rejection of
2nd and 3rd harmonics.

6. Disconnect the lead from the filter input and
connect it to the vectorscope input. Parallel the
feeds of subcarrier to the GE4/543.and the
vectorscope. Obtain a display of the switched
subcarrier and adjust R29 to obtain 90 between
the two vectors. The amplitudes of the two
vectors should be the same + 3%.

RB9 17W

—{——

75 Black
Level

o> S-HFL1514 o> #— Osclloscope

Subcarrier
Rejection 75
Filter

GE4/543/1a

Fig. la Circuit for adjusting Subcarrier
Harmonic Rejection

7.  Repeat Step 5. The residual subcarrier on each
active line should now be less than 1 mV p-p.

8.  Switch the filter out of circuit and A.O.T. R98
to obtain the best burst shape. Note that the
burst and sync pulses as observed at edge con-
nection 17 W are about 6 dB down on normal
level.

9. Disconnect the arrangement of Fig. 1a and set
up the arrangement of Fig. 1b.

10. Use the UNI/511 to measure the sync pulse
amplitude at the output of the Generator (set
the UN1/511 to Measure Sync). If necessary
A.O.T. R92 to make the sync pulse amplitude
300mV 01 dB. .

11. Transfer the UN1/511 input lead from the step-
wedge output to the Linearity Grille output,
Measure the burst amplitude using the UN1/511
set to the Measure Sync position. This measure-
ment must be made with all cards plugged
directly into the chassis: an extender board must
not be used. If necessary A.O.T. R97 to make
the burst amplitude 300 mV + 01 dB.

4. Qutput Board (board No. 4)

1.  Fit the Output Board (board 4) on to the ex-
tender board.

2. Use the UN1/511 to measure the amplitude of
the Linearity Grille output (set the UN1/511 to
Measure Picture). If necessary A.O.T. Rl to
make the Linearity Grille amplitude 700 mV
£ (0] dB.
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3.  Use the UN1/511 to measure the amplitude of
the Convergence Grille output. If necessary
A.O.T. R8 to make the Convergence Grille
amplitude 700 mV £ 01 dB.

4.  Transfer the UN1/511 input lead to the Variahle
Lift output. Set R69 (the lift adjustment control)
to give maximum lift. If necessary A.O.T. Ré61
to make the maximum lift 0°7 mV + 0°1 dB.

5. Transfer the UN1/511 input lead to the Sawtooth
output. Switch the UN1/511 to Signal, the
oscilloscope input tod.c. and measure the steady
voltage of the back porch. If it is more than
200 mV from 0 V A.O.T. R48 to bring it as
close as possible to 0 V; preferably within
50 mV to allow for possible future drift.

'l

GE4/543H93>-0+ UN1/511 Fa—>—0—2

Stepwedge Output on back panel

Oscilloscope

Signal
Measuring 75
Unit
GE4/543/1b
Fig. 1b  Circuit for Amplitude Adjustments
6.  Transfer the UN1/511 input lead to the Step-

wedge output and repeat step 5 adjusting A.O.T.
resistor R58 instead of R48.

Continued overleaf
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7.  Remove the extender board and put the Output
Board back into the chassis then use the UN1/511
to measure the burst amplitude on each output
in turn. If necessary A.O.T. capacitors as indi-
cated in the table below to make the burst
amplitude 300 mV £ 0'1 dB.

TABLE 2
Adjustment of Burst Amplitude

Output Signal A.O.T. Capacitor to be adjusted
Stepwedge 033

Variable Lift C38

Pluge 25

Greyscale Pluge C19

Sawtooth C49 if burst amplitude is too low

C28 if burst amplitude is too high

5. Combining Board (board No.2)

1. Fit the Combining Board (board 2) on to the
extender chassis.

2.  Use the UN1/511 to measure the sawtooth
amplitude and if necessary adjust R14 (a variable
resistor) to obtain a sawtooth amplitude of
07 V = 0-05 dB. If this cannot be achieved by
adjustment of R14 it will be necessary to A.O.T.
R15.

3.  Transfer the UN1/511 input lead to the Step-
wedge output and set the UN1/511 to Signal.

4.  Measure the risetime of the stepwedge risers and
if necessary A.O.T. C5 to obtain a risetime of
120 £ 30 ns.

5. Switch the UNI1/511 to Measure Picture and
adjust R35 (a variable resistor) to set the step-
wedge amplitude to 0°7 V £ 0°05 dB. If this
cannot be achieved by adjustment of R35 it will
be necessary to A.O.T. R34.

6.  Transfer the UN1/511 input lead to the Pluge
output. Measure the amplitude of the peak white
pulse and if necessary A.O.T. R105 to bring it
to 07 V01 dB.

7.  Connect the two 75-ohm step attenuators in
series with the input of the UN1/511 and set
them to give an attenuation of 3'9 dB. This
reduces the level of the grey pulse from 047 V
to 0'3 V. The level of this pulse can now be
checked using the UN1/511 set to the Measure
Syne position. If the attenuated grey pulse is
more than 005 dB from 03 V A.O.T. R110 to
bring it within this range.

8.  Remove the attenuators from the circuit and
switch the UNI1/511 to Signal. Measure the

amplitudes of the black pulse and the dark grey '
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: pulse on the oscilloscope and if necessary A.O.T.
R89 (for the black pulse) and R101 (for the
dark grey pulse) to bring them to 0°02 V £ 2 mV.

9.  Transfer the UN1/511 input to the Greyscale
Pluge output. Use the UN1/511 set to Measure
Picture to measure the amplitude of the peak
white pulse. Set this to 0'7 V + 0’1 dB by
adjusting A.O.T. resistor R72.

10. Switch the UN1/511 to Signal and use the
oscilloscope to measure the amplitudes of the
grey bars on the Greyscale Pluge output. Adjust
variable resistors in accordance with table 3 to
obtain the correct levels for the grey bars.

TABLE 3
Adjusrment of Grey-bar Amplitude

Bar Resistor to Level (volts from
be adjusted Black level)
1st (light) R116 045
grey bar
2nd grey bar R121 021
3rd (dark) R128 011
grey bar

11. Measure the amplitude of the black pulse and
dark grey pulse and if necessary A.O.T. R102
and R103 respectively to bring them to 002 V
2 mV.

6. Timing Adjustments

.  Fit the Line Board (board 1) on to the extender
chassis.

2.  Connect the terminated oscilloscope to the
variable lift output and set the lift to about 50%..

3. Measure the width of front porch and record
its value. Subtract this figure from the correct
width which is 165 us.

4. If the result is positive move tap B on the pulse
circulation delay line one or more taps nearer
to the delay line input, i.e. reduce the delay. If
the result is negative move tap B one or more
taps nearer to the delay line output, i.e. increase
the delay. The difference in delay between each
tap is 50 ns and so it is possible to set the width
of the front porch to within 50 ns, which is the
required setting accuracy. Fig. 2 identifies tap B
and shows which way to move it to increase the
delay.

5.  While displaying the Variable Lift output measure
the width of the line blanking period and record
its value. Subtract this figure from the correct
width which is 12:05 us.

6.  If the result is negative move tap C on the pulse
circulation delay line one or more taps nearer to
the delay line input, i.e. reduce the delay. If the
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Line Board No1 DL1
wiring side 000000000 O0O0
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Directionof arrows indicates which way taps should be
moved to increase delay
GE4/543/2

Fig. 2 Delay Line Tap Designations
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result is positive move tap C one or more taps
nearer to the delay line output, i.e. increase the
delay. Fig. 2 identifies tap C and shows which
way to move it to increase the delay.

Transfer the terminated oscilloscope input lead
to the Linearity Grille output. Select one of the
23 pulses (other than the first or last) which
form the verticals of the grille waveform and
measure its H.A.D. If necessary A.O.T. C3 to
make the H.A.D. 270 ns £ 20 ns.

Feed the Linearity Grille output to a mono-
chrome picture monitor. Underscan the monitor
so that the right and left hand edges of the raster
are visible. Adjust the position of tap D on the
pulse circulation delay line to centre the grille
within the raster. This is most easily achieved by
setting tap D for equal blips at the beginning
and end of each horizontal line of the grille.

JRWC 5/73
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MAINTENANCE

Although the circuitry of the GE4/543 is complex
the design is such that many sections of the device
each perform a function which is necessary for the
correct production of several output signals. Con-
sequently the approximate location of many faults
can be determined simply by checking all the output
signals and noting which are fauity and whether the
fault is at line or field rate. Table 4 lists a variety of
possible fault symptoms and indizates in each instance
the circuitry most likely to be at fault. The list does
not, of course, cater for all possibie faults but it shows
the technique which can be used to localise most
faults. The main functional diagram of the Generator
(Fig. 3) provides a simple explanation of how the
device works and helps in the location of faults not
listed in the table.

Take care when removing or inserting the plug-in
boards or the extender chassis because the boards are
mounted close together and it is possible for com-
ponents on one board to foul the back of the adjacent
board. This is particularly the case with boards | and 2
where the delay lines on board 1 are very close to the
back of board 2. It is advisable to disconnect the mains
supply when boards are being removed or inserted.

Several boards (in particular the Combining board,
No. 2) have a very high component density and to
avoid short-circuits it is advisable to disconnect the
mains supply when applying or removing an oscillo-
scope probe.

In the event of a fault check the power supply
outputs (there are monitoring points along the front
edge of the power supply board) before delving into
the plug-in boards. A blown fuse does not necessarily
cause the output voltages to drop to zero; they may
merely be incorrect.

If the power supplies are correct use Table 4 and
the main functional diagram (Fig. 3) to help locate
the faulty function.

Waveforms Incorrect

All
All

All

Both Grille outputs
Both Pluge outputs

Also Field Blanking on all outputs
may be of incorrect duration

All

All

Sawtooth

Stepwedge

Greyscale Pluge

Pluge,
ureyscale Pluge

Pluge

Pluge,

Greyscale Pluge
Linearity Grille,
Convergence Grille

Linearity Grille
Pluge
Greyscale Pluge

Convergence Grille

TABLE 4
Faulr Identification in the GE4/543

Nature of Fault Probable Area of Fault

Black Level Generator
Black Level Amplifier
45-us Line Pulse Generator

Burst absent
Syncs and Burst absent

Line Syncs absent,

Field Blanking absent or of incorrect
duration,

No field components of Grille or
Pluge outputs.

Line components faulty, Pulse Circulation System

Field components O.K.

Line components O.K. Field Counters

Field components faulty

Line Blanking Generator
Note that a small error less than 300 ns
can be corrected by adjustment. See
Timing Adjustments on page 6

Field Blanking Generator

Line Blanking of incorrect duration,
otherwise O.K.

Field Blanking of incorrect duration,
otherwise O.K.

Sawtooth Generator or
Sawtooth output amplifier

Sawtooth absent or distorted

Stepwedge Generator or
Stepwedge output amplifier.
9 pulses per line generator

1C3a, 1C4a, 1C5a,b,d, 1C6a, TR20 to TR23

Stepwedge absent or distorted

Incorrect number of steps

Greyscale Pluge absent or
Greyscale incorrectly timed or
incorrect number of greyscale steps

Black and dark grey bars (at left-hand IC1, IC6b, 1C2a or IC5¢
side of raster) absent or incorrectly

timed

Peak White and Light Grey areas absent
or incorrectly timed

1C2b, IC3b, IC4b, 1C6e, or ICod

Outputs absent or horizontal transitions Pluge Field Timing Waveform Generator

incorrectly timed

Incorrect number of verticals or verticals 9, 11 and 23 pulses Generator
absent. (In the latter case the

Stepwedge output may also be absent)

All three outputs absent or IC10b, IC11d
Pluge and Greyscale Pluge absent and
verticals only present on the Linearity

Grille Output

Convergence Grille absent or verticals IC10a, IC11c

only present

Board

Black Level Generator (No. 5)
Output (No. 4)
Field (No. 3)

Line (No. 1)

Field (No. 3)

Line (No. 1)

Field (No. 3)
Combining (No. 2)

Output (No. 4)

Combining (No. 2)
Output (No. 4)
Line (No. 1)

Combining (No. 2)

Combining (No. 2)

Combining (No. 2)

Field (No. 3)

Line (No. 1)

Field (No. 3)

Field (No. 3)
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Fig. Nos.

18,19, 20, 21, 22
23
5

6,7

10
16
28
17
28

13,14

13, 14

13,14

12

11

i
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IGE4/543,548 10 June 1873
|
|
|
i oV +8v -7V
IW-7W,9W,10W,12W,13W
burst gate 16W,18W,22W | 20W| 19w
PLA 14W
o BLACK LEVEL GENERATOR
{Board No. 5)
sub carrier Circuit Details:
FLA 8w
15 Figs. 18, 19, 20, 21, 22
PLB
1
22W,BW 4w 4W 16C 15W,11W
ov LINE BOARD FIELD BOARD
Ve 21W PN 3W
52Ve—75w] (Board No. 1) WP = 2w| (Board No. 3) 18C 17W
+$\\:.._‘9“' Clrcuit Detaits: DA Circuit Details: 16W,16C OUTPUT BOARD
i 5W ov 5W (Board No. 4)
Fig. 5 45-us Line Pulse 6W 6W| Fig. 9 Field Dividers Circuit Details:
Generator 5W,5C 4W.4C Fig. 10  Field Blanking Generatdr 17C ) 2%
Figs. 6,7 Pulse Circulation System SCf COMBINING BOARD (o 191 Fig. 11 Linearity and Convergerice 22C.17W Figs. 23, 24, 25,26, 27,28  |15C stepwedge
i 17¢C 17W : el ge 18W,22W 14C ov o
Fig.8 9, 11 and 23 Pulses (Board No, 2) Grille Field Component oV — 8
16C 16W i sl 20W,20C 13C =55
Generator Circuit Details: 5C 5w Gating and Line/Field +8V -w 15C ov 3 sawtooth
Fig. 13a Pluge Line-timing 18W 18W 1ac AW Combining Circuits A et TiC
(part)  Waveform Generator T7W 77w] Fi9- 138 Pluge Line-timing 13c 73w] Fig- 12 Pluge Field Timing l 10C oV ?pluge
EW T (part)  Waveform Generator (Te W Waveform Generator Ta = o
5W 5wl Fig. 14 Pluge Combiner 7C.7W 8C ov g drey scale pluge
14W 14W | Fig. 15 Pluge and Greyscale Pluge 7C %conve encegrille
13W 13W | Processing Circuits 6C ov NEl E 9
12w 12w Figs. 16, Sawtooth and Stepwedge 6C 6w 5C li i
i inearity grille
1MW 1w 17 Generators 4C 4W 4C ov E‘E iy
oW TOW 8C-15C 3C 5 i
ow W 3C,5C SvTr lift
9 17C,18C 2C
22¢C , 22C,22W 15
22W,8W 8W-11W |
ov 2 ov
21W,21C 21W,21C
— 32V~ ow,20C ~52V < ow.z0C
+8vV LW20C +8v LW, '
7v < 2W.19C 7V < 2W19C 5 4 3 2 1
7W 7W,7C 2C]| 22C 22C 22C
22w (22w |22w |22W 22W
o v\ YWY v
— )
1C x q ~ 1W
10C i 10w
oC = = ow
8C ~ T o BW
i o
mixed syncs ov 7W
PLA
a ! J\ (J ( \ ( L\
12 | ow \2w (2w \aow 2w
i 2C 2C 2C
1
mixed syncs : 3
screen Fig.4 Board Interconnection Diagram

GE4/543/4 |
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45ps LINE PULSE GENERATOR

GE 4/543,548 1"

IcNo| TYPE [viEwONTOP
e T8 DICB44N o
45ps IC6 |(Qual 4-input (ov)
p ’ gate) | 1 14
[T 45us Line rate puises(DTL) toField divider inputs  (Fig9a)
. DICB46N
| IC16 |(Quad 2-input
' NAND gate)
7 B
9601 (-5:2V)
IC17 | (Monostable)
VIEWON
. 1Cc18 [, U17830 s
9 TLLZAST 4sps Line rate puises(DTL) toR61  (Fig.9a) (Long-tail pair) 1@
45ps 8
€
5w: :5w LINE BOARD(to Fig.7a) AGEA .@,
45us line rate 2N3806
pulses [ 2N3904
ZTX314 ﬁﬂ
SAL583154, e

Fig.5.Circt

GE4/543,548

All circuitry on this diagram is located
on the FIELD BOARD (board 3)

Clipped
Mixed
Syncs

(toFig9a)

Clipped (toFig19)
Mixed

Uit Diagram of 45us Line Pulse Generator
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PULSE CIRCULATION SYSTEM

Field Line
Board Board INPUT CIRCUITS INHIBIT GATE
4545 input pulses are processed Prevents pulse
5W 5W to produce narraw positive-going circulation at irediciin il
} { pulses timed to the leading edge > /\ < the end of each <
(from Fig.5) of each 45us pulse. N/ line period on
| | I | The input circuits also provide command f‘rum
isolation between the circulating the circulation
45ps Line-rate pulses and the 45us input pulses. inhibit logic.
pulses (DTL)
V¥ Circulating Pulses A

270ns Monostable
Triggered by

(i) anarrow pulse
from the Input DELAY LINE

circuits at the start Delays pulses by 23 us to provide
of each line period. 270 ns pulses spaced by 2} us
throughout each line period.

A 4

(i) 26 recirculations
of this pulse during
each line period.

PULSE CIRCULATION COUNTER

Counts pulses as they enter the delay
line.

This counter provides the basic line-

Principle of Operation timing waveforms for all the output
Produces 27 narrow pulses spaced equally signals of the GE4/548.

throughout each line period. The 27 pulses
are used, as appropriate, as timing

references for the line components of all v
the output waveforms of the GE4/548. AInhibit Circulation Counter Reset A
The pulses are derived by passing into a AN

delay line a single narrow pulse timed
to the leading edge of syncs. The output of
the delay line is fed back to its input so
fzi:\;hfhgr:ii'::j ?f'f:fz'?‘é!féﬁl'ﬁiﬂf and CIRCULATION INHIBIT AND COUNTER RESET LOGIC
f6 hoesthe end'of g feedb;ck After 27 qusles havg been t?.ou.mer:i (which ocours near the
{5 Brelkar e that circulalioh stops. endl of each line period) this cl:erUItrV produces logic levels
which reset the pulse circulation counter and close the
inhibit gate.

GE4/543/6

GE4/543,548 13 Fig. 6 Simplified Functional Diagram of Puise Circulation System
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| All circuitry on this diagram is located

45)s on the LINE BOARD (board 1)
b ov DIFFERENTIATOR J\T 108y |
-5V -1:8V

ISOLATOR

e JL INHIBIT GATE IC1a m -0-BV
BOARD ICla ] -1'6V  270ns Circulating pulses
SWo 3w 4 R1 AL 3 €
[::r_org] 45ps - \ ( AMPLIFIER
i ;
- :-H}i. 56k A 0 state on pin 2 opens the gate 2_30‘23
pulses and allows level 0 pulses from the +8v TPB oV
(DTL) -52v prevents delayed fielw line output tq pass_ back to the i 5 D | | I | | B
pulses at the output P input of the delay line via 1C3. RS2 2"‘—"% i
differentiates 45 us line- of IC1a from reaching A 1 state on pin 2 holds the output Tk
rate pulses to give +ve and TR and erronecusly at 0 and thus inhibits pulse .
-ve going spikes re-setting IC2. circulation. DELAY LINE ngﬂ
R2 DL DL2 DL3 1
2k 501KAT1005F S01KATI00SF 501BPT3006C
DTL TO MECL LOGIC f—A Pl—i A
45
CONVERTER ey 2 o ca 20 _in 20 _in 6
| | |MECL DIy l Oto Oto O to i
o 1 1000ns I 1000ns .[ 300ns
JARL ; oV ov ov DELAY
—|‘-|,r— 51p c14 ;gi c1s ADJUSTMENT
R9 27k . I_aep £ ;
— -7V ov oV :
IC3a L
DIFFERENTIATOR | 1Na14g 9 .
8ls af2 Provides a Io\lL;i_mpedﬂnm source of W L% ¥ ggfgg -
c2 ol i 270 ns pulses from 1C3a for driving : ras|]
N _..l: : : R G the delay line :
68,
r ;‘O‘l R1O . Three ‘chocolate block’ -52V
Y Ay, AR :| _.Rf_s tap  tap tap  delay elements together
-5.2v i B MR T e D B, provide a delay of 23 ps.
| -16V Note that the total delay in ; :
1k e 18 Delay Line Outputs 2 He.8Y :
RECIRCULATION INHIBIT 2 us the pulse circulating system Noise spikes at D4
BISTABLE differentiates the Astable period set by 1 is 24 {2‘3_@3 us). The 33 ns cat:’wds; are generally
Ic2 outputs of 1C1d R9 and C3. +ve going PULSE CIRCULATION COUNTER not provided by the delay of tns_yfﬁclqlt _
8.9 and IC1a to give spikes on pin 5 \ |l , ! elements comprises the amplitude to bring
Tt leading edus of sadh 45 Tﬁ:ﬁ- K +ve and -ve going produce level 1 pulses IC4 10 |C8 form a fipPlﬁ-thl’DLlﬂh ‘down counter which counts 270 ns. cumulative delay of TR2, D4 into conduction.
et oo o W spikes of duration 270 ns at pulses as they are re-circulated through the delay. TR3, TRY, etc. and the D4 thus reduces
::t:el;t:%tg l:"ﬂlﬁ il 3;2' A pin 1. - delay provided by the noise on the
{which closes I1C1a) by a count Ve going spikes on jCﬁ. i ﬁCS 1C7 Ice ;i“e Circulation time® mf‘;t:l_at_lng pulse
of 27 in the pulse circulation pin 5 have no effect. Q 13 Q justment, ! pa
counter. Lt Ll
K -Ll LK a
EMITTEI*’ FOLLOWER ov R Rl
Saliy e _ OV delay line ! _l Positive Logic TRUTH TABLE
top.0 tap c} A By B 0| -15V to-2V 4 NOR
._/_,‘ B, o EDCBA 1] -07V to-0-85V 8 j 4
IN4148 Rg";!’ 91 TR4 T 2 All logic elements
. BE%"S BC10Q 2 0|98 InVCFth ! are MECL
IC No TYPE BASE R26 R22 SELECT 5th | ':'0;:?:1%'“?';'{‘98 3
MC1010P  |Lview on top 43k 43k cmcumﬂor- o gk 500
IC1.1 (quad 2-input -52v ;
NOR Gate) (ov) =52V :_rjvledrted
MC1013F : s ield FIELD
1€2,4,5, | (ac.coupled |4 14 L COUNTER RESET CIRCUIT Blanking  BOARD
6,7,.8 J-K Bistable) ABCDE | 6W 6w
r‘ T ey
MC1015P M (trom Fig 10a)
Ic3 (Dual R-S sl 4 6 8] o _ _
Bistable) . 8 IC11c ic1b " —
MC1001P t 10 | e LINE/FIELD BLANKING COMBINING GATE’ . TPD
IC13  |(Single &-input |(52v) %0 = } i R4Q IC11a o : .o QUTPUT
OR/NOR Gate) o -5 1 s R37 P : i B0
TYPE BASE Ic13 | , 4 Tea :
91 £q Mixed (to Fig 27)
view on leads SELECT 27th CIRCULATION : | : " 220p  Blanking vl
; SIS pNE S bl O R i The 270 isfevel- 1 puise from IC1 Tc sets the Q output of IC3b to 0. IR e I MECL | HEMOINNG
c circulation. A level O pulse appears on : i b ; : BOARD
2N3906 b ! pin 10 approx 1-6 s later, when the This negative-going edge is differentiated by €22, R29, R30 to produce  Tpc i > 7W
L fred o et 27th pulse reaches tap B c;n the dela\} a negative spike which is inverted l';v IC11a. IC1 1&} uutputT:i:husle tve ‘Combines inverted I..Ine‘&lanking;"l'wiﬁ 1c36 and - —-———-F_ =
fog e iR line. Thus the output of IC11c is & pulse timed| 16 us after the start of the 27th circulation. This pulse is inverted Field Blanking (see section 6] to produce Jovacted yto Figita)
; i S i ek chiteot dirstion 20 el rae 8 standard Mixed Blankingwawsformbetween | S0, g GIEAR,
BC109 & 27 cc:;u occurring once per line approx 16 us IC3b is reset by the output of 1C12 when the 5th circulation on the MECL [og;; levels, L o aw aw
b e Reaes after the start of the 27th circulation next |ine redches tap D on the delay line. .
‘'———= Inverted Line B!unking to IC10(F|g Br.:) (to Fig11)

GE4/54317A

Fig.7a. Circuit Diagram of Pulse Circulation System
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Mixed Syncs

45ps Pulses [ I I ‘

Circulating TRPA
Pulses

[
1 2 3 4 B 8 7 8 9 40 11 12 13 1415 15 17 18 19 20 21 22 23 24 25 95 27 1 2 3 4 5

" This pulse lasts only while a count This pulse resets IC2 which inhibits pulse ‘
Circulation 1C13 of 27 exists in the counter —""l_]: circulation via IC1a

Inhibit Pulse pin 1

1C13
pin 1 |___l ‘\_/' These two waveforms -
Circulating /
Pulses at TR5 1 27 :
Delay Line emitter are gated in IC11c to produce
Tap B
Icn
Sl s ﬂ o this waveform
IC3b - | 3 v A iy
A | l-. which sets IC3b Q output to 0.
timed to 5th circulation at tap C This edge
1C11a
pins 182 I\ is differentiated by C22, R39 and R40
V to produce
“___—__—‘_'—‘—-——— this pulse
Countsr Resst ICT1G which is squared-up and inverted by IC11a
Pulse pin 3 to produce
= the counter re-set pulse.
12
pin 1
Ip‘i:r:1§ l ﬂ \ This pulse is the 5th circulation Fig.7b. Waveforms in the Pulse
| _'__,-—-—"'"' at tap C on the delay line and it Circulation System
) 1€3b This pulse is timed to the 27th circulation resets |C3b Q output back to 0
Inverted Line pin 12 ] at tap B and it sets |C3b output to 1 —-——I-J |4"/
Blanking (Q output)
reset
input pulse no —m27 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
circulating pulses
(TP.A) |
|
= AR R LR L e e T T
b T L L g T L
: L] pa g Y e TOES
0 | | | |,
GE4/543/8

P L

Fig.7c. Waveforms in the Pulse
GE4/543,548 15 Circulation Counter.




270ns
Circulating Pulses

w WU
—2:2v— D3

Delay Line
Tap D
(Fig. 7a)

from IC3b pin 12

FIELD BOARD
6w

—% — ——
(from Fig.10a)

GE4/543/9

9,11 and 23 PULSES GENERATOR

1N4148

— 52V
Inverted Line Blanking

LS (MECL)

S

(Fig.7a)

GE4/543, 548

16

All circuitry on this diagram
is located on the LINE BOARD {(board 1)

6w

Inverted Field
Blanking
(MECL)

Circuit No. Type view on top Truth Table
A
MC1010P
v
II((::191 (Quad 2-input oV 1 ¥
NOR gate) | , 14 B
MC1013P +ve logic
1C10 (a.c. coupled | 0 5
J-K bistable) . RECRE j
- . ~ | o 1 fo) 0 -13 to -2 volts
1C14 (Triple 3 input : ? g
NOR gate) (-5-2V) 1 -07 to -0-85 volts
view on leads
c
TRE BC109 ,_, |
b |
D3 1N4148 ,
|
From Pulse Circulation
Counter (Fig.7a)
[
WA D E
4 — =08V
5 0
1 ® -
5 e
IC9b
12 COMBINING BOARD
13 W
————
11 9 pulses (to Fig. 17)
per line
IC14c A?DI(MECL)
1 13 o
2 : 4 4 1 %! 1 Ic10
3 6 12 3lle — —0'8vV
1 T PLLLEfgL gy ==
IC14a 1C11d bab /
K Q
IC11b 1C9a | | TP. F
1 FIELD BOARD
| R41 BW_\ r3W
+ -
= I_—J A% >
! 51?:25 1 pulses {to Fig.11)
| per line
0-8Y 33P"™" (MECL)
_ -ey— LLLLLLLIRELTLLI
ov
TP.G
FIELD BOARD
. R42 2W 2w
— = ) { >
510 | 23 puises (to Fig.11)
%%b per line
PR (MECL)
ov

Fig.8a. Circuit Diagram of 9,11 and 23 Pulse Generator

June 1973
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Line Syncs

TR A
Circulating
Pulses
Tap D
IC3b
pin 12
23 Pulses 1C14a
pin 4
IC11b
pin &
Pulse Circulation
Counter
Waovetorm A
IC11d
11 Pulses pin 11
ICS9a
pin 3
IC10
pin 1

This is the result of gating
together Output Waveforms D & E
in the Pulse Circulation Counter.

(See Waveforms Fig. 7¢c)

IC14c

9 Pulses pin 10

GE4/543/10

GE4/543,548 17

GE4/543,548

8 9 10 1N 12 13

& 9 10 1 12

13

14 15 16

14 15 16

17

17

18 19 20 21

18

22 23 24 25 26 27

18 20 21 22 23 24 25 .26 27

|

[ |

|

A

timed to 27th
circulation at tap B

[0 O

timed to 5th
circulation at tap C

These two waveforms plus
field blanking are gated in

j / IC14a

to produce this waveform

ﬂ_ﬂ_ﬂ_ﬂ_ which is inverted by IC11b.

Set back to 0 when 27th pulse /

[

reaches tap B

L]

These two waveforms

are gated in IC11d

/ to produce this waveform

which is inverted by 1C9a

.

I

This 0 to 1 transition sets
IC10 Q output back to 0

1

I

IC10 @ output set to 1 by the

|

|

= —

This 0 to 1transition sets

0 to 1 transition on 1C3b pin 12 ———-I

IC10 Q output back to 0
|

[

L1

|.—w
| These three waveforms are
gated in IC14c to produce

| the 9 output pulses per line,

Figi 8b Waveforms in the 9,11 and 23 Pulses Generator



FIELD COUNTERS

GE4/543,548

18

Startof  Startof

June1973

All circuitry on this diagram is located

Truth Table COUNTER START PULSE GENERATOR 2ndfield  1stfield on the FIELD BOARD( board 3)
AB|Y T ov _|_|_ ov
g ‘13 : -5V P -5V
10]1 pridsad RD_— S
110 r | | I
45ps IC No TYPE VIEWONTOP
Line Rate e
Pulses(DTL) ICA
(fromFig.5 ‘= | (Dual J-K master
950 235 slave bistable)
DICB52N
IC4 |(DualJ-K master
slave histable)
(ov)
DICB46N 1 Ly
;;g?;; IC7? (Quad 2-input
(Figi2a) NaNCgsin
45ps DICB44N
ov Ig'ﬁ (Dual Expandable | 7 8
o 4-input NAND gate)| £5:2V)
T‘:ﬁﬁ? DICB33N
IC9 (Dual 4-input
(Fvg:90) Expander)
ne b i DIC7400N
Line Rate
Pulses(DTL) b—1tield—= 11| (Quad 2-input
(fromFig.5) y 99 +PE NAND gate)
= >
From |J \reset / VIEW ON
+32 |K & ZTX314 LEADS
Counter | L stop P
; 3
(N
IR |k
Cotnter Fig.9a Circuit Diagram of Field Counters

1 273 31 32 | 289 310
After 310 Input Pulses

S 0 Y | I 0 0
Input Pulses
| All waveforms are at
—tle— =— = == = logic 1.This condition
F |’|||||||||||||||||||||||’|||||| ||||||||||||||||I|||||/isdﬂect=dhytcaa
and IC9a and resets

both counters

L
_
_
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

8E4/2430118 Fig.9b Field Counter Waveforms
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SECOND . FIRST i FIRST SECOND |
FIELD l FIELD FIELD | FIELD —
622 623 624 625 | 1 2 3 4 5 6 Line No. 310 31 312 | 313 | 314 315, | 316 | | 317 318
|
Clipped
;43:::: — This mixed sync
TRF waveform
is inverted in
TR6 / TRE.
Collector | -
2l ™
1st edge to be counted in <13 and +32 1st edge to be counted in =13 and +32
coumers at start of 1st fields counters at start of 2nd fields |

U s T T U —

Is ditferentiated
by C8, R25, R26

SSSEARRBALS | i ST LE S

These waveforms
are gated in IC7c
to produce

1C7c
pin 8 | | -«—— this waveform.

\ This level-0 pulse \

This level O pulse |

sets 1C3b Q output 1C3b

 Clocked back to 0 on 310th oy pin 9 "W
input pulse to counters

«—— sets |C3b Q output to 0

This waveform Clocked back to 0 on 310th

5 This waveform
input pulse to counters

is inverted is inverted
. by ICBa by ICGa
This edge T, X This edge
- IC6a - g
Wil oo \\ A 1" state from |CBa allows the field counters to operate e i o \
[
-—— Counters stopped ::i:'. Counters operating B
I
GE4/543/12
Start of First Fields Start of Second Fields
[
GE4/543,548 19

Fig. 9c Field Dividers Start/Enable Pulse Generator Waveforms



FIELD BLANKING

F
From +32 [ |

Field
Counter | K
(Fig 9a) C
M

START OF FIRST FIELDS
Line No ——

Mixed Syncs
45us line rate pulses
(Input to Field Counters)

Field Counter
Enable Pulse
IC6a pin 6(Fig 9a)

IC8b pin 8

IC7a pin 3
(Inverted Field Blanking)

Standard (S.PG.)
Fleld Blanking

S
1N4148

GENERATOR

go

stop \‘

Field Counter
Enuble Pulse

\..

GE4/543,548 20

June 1973

All circuitry on this diagram is located
on the FIELD BOARD ( board 3)

from IC6a(Fig 9a) ~

623 624 625 1 2 3 4 5 6 7

Field Blanking (DT
to D6 and D9 (Fig

_(.l |

\\\ This edge from |CBa

(sau IC7a output to 1"

START OF SECOND FIELDS

Line No ———m=

Mixed Syncs

45us line rate pulses
(Input to Field Counters)

Field Counter
Enable Pulse
IC6a pin 6(Fig 9a)

IC8b pin 8

IC7a pin 3
(Invertgd Field Blanking )

Standard (S P.G.)
Field Blanking

GE4/8543/13A
GE4/543/138B

310 n 312 313 314 315 316 N7 318 319 320

U

el i)

? |

\\\' This edge sets

IC7a output to "1’

tis

~ Inverted Field Blanking
(DTL)

"""" I TS A TR
M I_] |_| I_| [—l r‘_—/ which form the input to the 32 counter.

21 24 .« These numbers indicate edges counted

BBy LINE
=16V BOARD '
W~ ,sw
Inverted (to Figs 7a and Bu)
Field Blanking
(MECL)
IC No TYPE BASE
view on top
L) DICB4éN
311) 1c7 (Quad 2-input (ov)
NAND gate) 1 14
‘EDIC844N
xpandable | 7
ICe dual 4-input g
. 3 A
Fig.10a Circuit Diagram of NAND gate) | (_s2v)
Field Blanking Generator Positive Logic TYPE BASE
view on leads
0| -4'6V to -5V
2N3906 bc
1| oV to-2:6V o
18 19 20 21 22 23 24

<«——— This Mixed Sync waveform

is used to produce
these 45us line-rate pulses

See Fig. 5

by the =32 counter

The =32 counter can operate only when this
waveform is in the '1' state

IC8b output goes to level 0 after 23
&I‘:l input pulses to the =32 counter

This edge from ICBb

[_._,...- sets |C7a output back to 0
-

For Comparison
This waveform shows the normal duration of
field blanking at the start of first fields

Note that in the GE4/548 field blanking starts
half a line earlier than normal at the end of second
fields and starts half a line earlier than normal at
the beginning of first fields.

|CBa output goes to level O after 23

S
!

This edge sets

—l....- [C7a output back to 0

input pulses to the +32 counter

I -1-—-—-"/ Normal Field Blanking Waveform for comparison.

Note that field blanking in the GE4/548 is
correct at the start of second fields.

Note: Blue sections of MS wavetorms indicate active lines
Fig.10b Field Blanking Generator Waveforms
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LINEARITY & CONVERGENCE GRILLE FIELD COMPONENT RiAR o {0 Sl en Ay Mo Truth Table
GATING AND LINE/FIELD COMBINING CIRCUITS MPONENT GATE (board| 3) ”
& Y

| from R >
= =13 S >
Field Blanking Field oI N
. empy o fEns T =y
(tig. 10a) 2 — 16V N = 5 pin 1
& ; < (page 24)
(Inhibits production of grille 06
tield components during Field Blanking) 1N4148
OUTPUT BOARD
4C aw
7Y D G -
._ 1N4148 Linearity (to Fig.26)
i —0D-BY— Grille
LINE BOARD —1-6V—
2w 2w
> ) C
(from Fig.8a) 23 pulses per line
Circuit No. Type view on top
Note: Diodes D6, D7, D8, D9 (ov)
and D10 enable extra inputs to DIC844N
LINE BOARD be appiled to ICH0B: pin 11 (Expandable
2 B and IC10a pin 3. The diodes Ic10 dual 4-input ] ot
e ~ ~ provide isolation between the
Z " \ extra inputs. DA RaR
(from fig. 7a) Inverted
Line DIC7400N 7 8
(:::réklir;g A I IC11 (Quad 2-input
D107 NAND gate) | wov)
1N4148
L g view on leads
D9 c
1N4148 2N3906 b
The Line Blanking input ;
to IC10a and IC10b is
necessary to suppress the
output of these |.C.'s b8
during Line Blanking period. K > i<
trom v, - 1N4148
532 % 3]
Field L > |
Counter T -
: (Fig.9a) Py
F >
OUTPUT BOARD
6C 6w
) ‘. =
pe— W -
Convergence (to Fig. 24)
Grille |
LINE BOARD e
3
i N |
> o, S S
(from fig. 8a) 11 pulses
per line —0:BV—
_106 v—
i +ve logic
‘ 0 — 46 to -5 volts
GE4/543/14 A =g
GE4/543/148 | ! P10:=2:0valts
Fig11. Linearity and Convergence Grille Field Component
GE4/543,548 21

'Gating and Line/Field Combining Circuits.
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COMBINING
PLUGE FIELD TIMING WAVEFORM GENERATOR SOARD All circuitry on this diagram is located
15w 15¢C on the FIELD BOARD(board.3)
™ s L \
J -
Truth Table
17C
s
B B—Y
14C
)—( -9—-
13C To Pluge
Al —— Combiger
(Fig14)
LINEARITY GRILLE FIELD - ek MIEWohTOP
Tou 5 C 5
PULSE NTER ] “«
DIC7490N
T2 Decade
Field Component of ~ 12 Gotnter
Linearity Grille s > 7 8
trom IC10 pin B(Fig 1) fov) 52v)
DICB56N (ov)
. Ic13 DualJ-K
Bistable 1 14
D C >
From IC6 pin6(Fig.9qa) 12W-18W: Field information
> tor pluge and grey scale pluge
DICB46N
f—1 !lefd-l (DTL). fg:, Quad 2-input T a8
figld : NANDgate |(-5-2v)
counters
enable
Fig.12a Circuit Diagram of Pluge Field Timing Waveform Generator

37 63 89 115 141 167 193 219 245 271
'-*%““"“’"(“”*F"'d”“ 24° 50 76 102 128 154 180 206 232 258

Linearity Grille Horizontal _o. 4 2 3 4 5 6 7 8 9101 1213 14 1516 17 1819 20
Number E
Linearity Grille Line
Horizontal No Gating Circuit Outputs a
(Pin Numbers)inthe'O’ B | | I | |
State

/ N\ Q¢ [ |

1] SIS "”T"“T“"Tm | —
—— f ———— 1§ ——— | —— —1ITW——— | X

l 14w | (@gGg) 13w J——
—_ 12 ——— =167 ———1BW— = =T

T 13w [QgBW) 15w _I_I
—— 16 ————219 ——— | —— —16W———

12w aw
—— 20 —-——271-——1————l———j— e l_J
(T4W15W) X I I

Fig.12b Diagram Relating Gating Circuit Output Waveforms to the Pluge and Greyscale X Al _'l [

Pluge Displays
3o 12w 1 I
.
I
B
I

(12W.12W) L _]

Y 16w I

(iew.irw) Z l
? 18w —I
GE4/543/15A

GE4/543/158B

Fig.12c Waveforms
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PLUGE LINE-TIMING
WAVEFORM GENERATOR

LINE COMBINING
BOARD BOARD
B d No1) 1 i
/ (Boar 01) | (Board No.2) / . Reset
. —_— - 1OW Circulation Numbersl1 2 3 4586 78 9101112131415161718192021222324252627 1 2 3 4 5
A n0ow

E—)—Em——)—(, —— :i::
® ey s T | o I IO s I i O s IO 8 o N O e (O
- T e O B 5 e e e

A
o 15Wj C'lﬁw 10W
C3OI MW—

)

Q

"

o

3

H
o
<
ml

T

o 15pIOV 14W—— 13w | I l | | | | | I
5 1BW 16 W 15W— | 1c 20
P c29 ! ) I C / select12th T 14w m i 3 I_l ,—|
1591 circulation | -
. R48 Vazw, | 13w N
From Pulse C >—{} b e 10W. Pluge and Greyscale D 15w
Circulation c32 L pluge line timing .J —l | |—|7
Counter ik QQDIOV —— 14W— —ID;L} — waveforms (MECL)
(wuw_:forms c ﬁm_wHﬂ ::: il (to Fig14) D 1BW _] | | |
Hg7e gg; /'select 18th
ov circulation
R50 1 11W E 18W |
B >—1 1} —"). | (e —J |

NW— =
330 T oy 13W— h E uw | |
= R49 12 W~ rlaw
B = ! p—— L ~— ) = 16W— {10th
ca3 —
ST 18W ") 130 10W+2WHAWHSWHTW 10 T |
R51 OV‘]DW . select Ei_ird th
A—>—C 3 D circulation 1oW+11 WHaw+sw 27 =—— -
\ Cc35 l ! L. circulation) (1) I_J
4?pI MwW— th
v e 1 aw 18 (18
R43 to R51. 510 :45\\'.: —Da'—y BN MWHEWT BN, o iutasion): 0 [
> i 18W— | 1C3p (23rd
11W + 13WH16W +18 W
/aelect2?th/ TN s circulation) (h) I [
circulation
1IW +14WH+15W+H18W (27th
circulation) (i) |_]
. Positive Logic
0 [=15 to -2 Volits TEVEN Topi
OR
1 |-07 to -0:85Volts A
B
view on NOR
IC No. TYPE top
o AB | or [NOR
MC1001P
1 Single & input |! 59 - i) I |
OR/NOR gate . L |1 " ?S : g
MC 1004P tarto | 1 ] |
. 2.3 S et ?53\3 8|[circulation 10 122 18 23 27 |9 o
ARINGR.gate GE4/543/16

Fig 13. Circuit Diagram of Pluge Line
GE4/543,548 23 timing waveform Generator,
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PLUGE All circuitry on this diagram is
located on the COMBINING BOARD
COMBINER (board 2)
INVERTER
63— ———
E NE- —~ ===
| ; Peak White
| | Bar
| |
7 " o4
> 18 23
to Fig 15 ’
f
> 63— ——
- £ B ———— 15t Grey
o 187 i Bar
Black 7 | |
E._...)._. Bar 1213 ! !
2?1_.___-| | 18 23
IC4a |
o 6 2 10 J1
Pluge and Grey L s Q
scale Pluge Line to Fig 15
timing waveforms 51r NOTES:
(MECL) 1. Numbers down the left hand side of the displays are
from fig 13a line numbers. Numbers along the lower edge of the
displays are circulation numbers in the Pulse Circulation
System.See Figs.6and 7.
2 Encircled numbers, eg @ refer to output
waveforms from the Pluge Field Timing
Wavetorm Generator. See Fig 12a.
3. TR17 to TR23 are DTL to MECL Logic
Converters.
5 6 &
4 1 2nd Grey
167 (st Bar
IC5b 29 pF———
1C4b 13 <" (oo 8 23
11 c \‘,.—-—"'"'- Peak White
i S Bs o12 121 167 |— — — — Bar
3 ICEd | | (Pluge)
\ : 3
to Fig 15 18 27
o~e o e 23 H
10/1 / 167 f—— — 80% Bar  ye 11 3rd Grey
(Pluge) ey Bar
IC6c a (1o ]
271 |— — —— 27— — = /
18 27 18 23
| IC No. TYPE VIEW ON TOP Positive Logic
I 1Cc 56 | MC1010P ov 0 [—15 to—-2 volits
Quad 2-input| 1 14 =T A
NOR Gate 3} 3 0?;:::50 83
IC 4 MC 1015 P i 8
| Dual R-S —5-2v
‘ Bistable
V{ewdon
| eads
2N3906
GE4/S43/17A
c
GE4/543/178 € B Fig 14. Circuit Diagram of
" e Pluge Combiner.
1
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PLUGE AND GREYSCALE PLUGE PROCESSING CIRCUITS _ '.

EMITTER FOLLOWERS

All circuitry on this diagram is
located on the COMBINING
BCOARD (board 2)

L 3 SET LEVEL
AT RESISTORS
QUTPUT
. BOARD
">
10 ov 10C -.) (1OW >
Tay Pluge (to Fig.25)
+BvV 0OV
. These resistors
-4 are all A,Q.T. OQUTPUT
BOARD
1213 \
11C 11w
——
Greyscale (toFig25)
Pluge
Adjusted on
manufacture to 05V
set the output 05V
levels of the Black o2V
Provide a low-impedance el Bk Grow 102V 430y
components of the
source of Black and Dark
: Pluge and Greyscale
Grey components for both
Pluge waveforms.
Pluge and Greyscale Pluge TYPE BASE
waveforms.
7, 8,9, AR,
10,11, 12, | u17830 000/
13 & 14 L
view on lea
PULSE SLICERS e BRENE
c
Pravirle constant amplitude output 2N 3504 b
pulses regardless of small variations e
of pulse input level. view on leads|
Pin 1 of each I.C. is held at a 5
constant potential of about —1-2 volts. All diodes, type no 1N4148
The logic waveform at pin 5 of each I.C.
diverts the tail current through either
the left or right hand transistor.
In the Peak White and Grey pulse slicers
R105 and R110 are used to adjust the
tail currents to set the levels of the
peak white and grey areas of the Pluge
waveform.
A temperature change causes the voltage N
+4V across D16 (or D18) to vary in sympathy W + 5.4y
. "" with the Vg of the 1ail transistor i B3 fp-————== L~
h 634 - -~ +5-5V thus maintaining the tail current
r » | B NS~ _’+4-9V
_+5V W=7 _ +4-4Vv
271 ] Inputs ABCDEFRGH are from Figil4 21—
—— e e R e | .. — 4+ 42V
18 27 2N = P
4%y 1823

1543/
Shumns Fig.15. Pluge and Greyscale Pluge
GE4/543,548 25 Processing Circuits
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SAWTOOTH AND STEPWEDGE GENERATORS

rm_sss’im | SAWTOOTH GENERATOR i
eawides puism of d o eaual to the H.A.D. of the mixed blanking pulses at TP.A. €3 maintains a constant bias on TRE base whu:h ﬂroduces a constant

'Diodes D6 and D7 set the f 2 : collector current from TRB.
iy e 2 base voltage of TR2 to —1-2 volts, i.e. midway between the logic levels This constant current produces a linar ris# in voltige across C2, Wi

: TRS turns on C2 is discharged rapidly (through TRS, R12 and R13].
A logic 1 state of TR1 base diverts all the tail current through TR1 and TR2 is turned off. EMITTER FOLLOWER in:':H od BlankirEPiilse § TR3 st When TR5 turns off C2 starts to recharge and the linear rise in voltage
A logic O state at TR1 base turns TR1 off and diverts the tail current through TR2. Provides a low-impedance tuarcns TIF:S o :Tm:ht;::::r g:%? in t::"utler is repeated.
Note: The Pulse Slicer is commaon to the Sawtooth and Stepwedge Generators, source of sliced mixed-blanking sawtooth generator. TR7 is an emitter follower with a high input impedance which
R to drive the switch transistor, ) minimises loading of C2.
+8V TRS. D2 prevents TRS from saturating; if saturation B
l were permitted the sulting charge storage in D3 aljd D4 are temperature. compensating diodes.
%314 if.;o +8V TR5 would produce #n unwanted step at the
| e, ot S ke start of each sawtooth.
ov bt 57 TRS
TR3 2N2804 . OUTPUT BOARD
: - BC BW
< L RS 91 D—(—>
1N4148 Inverted (to Fig.28)
LINE BOARD ZD? = Sawtooth
il S IN4148 RS R8 D2 AAZ13
” - " 620 300
(from Fig. 7a) Mixed TE8
Blanking -7V \
(MECL) -
TR A

-0-6V
Fig.16 Circuit Diagram of

—O'BV—I—I——U— [“ ! i EMITTER FOLLOWER | | Sawtooth Generator
| 12ps Provides a low-i ance source
- 1-6V ¢ \ : -

I of sliced mixed-blanking to drive

+1V the switch transjstor TRQ. —
transistor view on 18V - +8V SWITCH
type i a7 ov P Each Mixed Blaniing Pulse from TH4 emitter
— " _:'_6 }BI")‘G 14 c6 TRO turns TRO on which discharges C9 in the Fig.17 Circuit Diagram of
2N2369 2 : w5 47;!02% 2N2894|  Stepwedge Generator. Stepwedge Generator
BSX20 b a D5 prevents TR from saturating; if
P346A bias for 180 saturation were permitted the resulting
BC109 € \ TR12 base R1 charge storage in TRY would produce an
1k | unwanted ‘step’ at the start of each line.
e R25 -
€ 1N4148 - :
2N3906 b i
e . ! .
c i -0V
ITX314 b E | STEPWEDGE GENERATOR
“ CLIPPER I Each negative-going pulse at TR13 base turns TR14 on Gt
) ; 'a_ﬂd passes a discrete amount of charge into C9. The s
f 06 and D? set the base of TR12 to —1:2V. charge on C9 (and hence the p.d. across it) increases
dlc) ov PRy —_07V Normally TR11 canduets all the eurrent from R29 with each successive input pulse producing an inverted
2N4303 ( ) and o TR12 is non-conducting, but negative- B s vwator 0o,
s(e g l | (| L i it ' /
%ﬁﬁm at TR11 base turn TR11 off and | D8 and D9 provide temperature stabilisation, R35
b £ ; adjusts the current available to charge C9 and therefore
TR12 output is thus 9 negative-going pulses | adjusts the stepwedge amplitude.
e per line, |
e +8V — +BV
| I ca
' R3O == 0001
EMITTER FOLLOWER Fiis OUTPUT BOARD
Provides a low-impedance ocC =1
feed of differentiated 1 ')_ C >
Plises to drive the R Inverted (to Fig. 28)
LINE BOARD clipper. 12k TRI3 TR14 Siepwedge
W Poid ' ZTX314 2N2369 or BSX20
e TP.D
(from Fig. 8a) 9 pulses :
per line ‘ 'w.
(MECL) LINEARISED SOIJRGE S
| FOLLOWER o :
TP.C FET TEHBpmwdesahtghinpm LA
-0-8vV A : 3
M_[\g_ c1o
] a
AR pulses 200 +0-6Y

\ 1 / per line

270 ns

BE1/823/18¢
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BLACK LEVEL GENERATOR

PART1 see below

FIELD
BOARD
L 16C~ MW
> J L
(fromFig.5) Clipped

Mixed
Syncs

PART 2 see Fig.20

Burst - , |
Gate — -
Lnput ; Burst A

PART4 see Fig.22

PART 3 see Fig.21

Subcarrier
Input

GE4/543,548

OUTPUT
BOARD
WS . SHBE

FIELD
B?agb
T m—
(fromFig.5) Clipped
Mixed
Syncs
TYPE BASE
VIEWON
Clipped BC109 LEADS
h Mixed i
s.‘fm.:f Ll £
(toFig.20a) g A Burstfrom harmonic tilter
(Fig21)
gE4/843/288
GE4/543,548 g

- ~ =
Black (toFig.23)
Level

Fig.18 Block Diagram of Black Level Generator

Fig.19 Circuit Diagram of Black Level Generator-Part 1
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3,548
sliced burst
ate (inverted) .
9 < V- AXIS SWITCH REGENERATOR
y (to Fig.22)
CENTRE OF PULSE SLICER :
+8 VW +8V
f TPC
TPB c
ovj'—-“-— toFig.22
I d
. | +8Y-
_: TPD+3v
TPA _ﬁ;&;f - InJy L
L%!lyfg' &
14 W i
— C — =
Burst —— —--
Gate ] il
Input ) '
it
Ll
Clipped l J |
Mixed Syncs TPHO aimm D‘gg‘; Fig 20a Circuit diagram of Black Leve| Generator - Part 2
(from Fig.19) |
18V I
| | I ”3"2\“ |
|
Sync. Pulse
Mixed Sync Input | A | - 1 I | i-—-—
Burst Gate Input ’
' v LI
k (\ This edge
- 6 produces positive spikes
This edge g1 Ry and A This edge prodiess s 11
qQives @ positive spike positive splke al 54
at Ry due 1o the edge-
triggered nature of G1 Ro
kThls spike 8
. Y e ) e,
S This spike
7 has no effect because
Thils spike E_}; Is already at 1
2 resets Q4 to 0 N/
3 e ® D
1 —ﬁ T
| \“Thnss)uke ] i
» ¢ 12 | Fig.20b Waveforms in the V.AS.regenerator
3 Which gives a positive sels 01 w0 | :
spike at S, T8
Conditions are flow the same /
S 9 s at the start of|sypc pulee A  ——
4  which its 0510} 5“5 Qo and so the cyoléjcan be repeated
o
Q, __l‘,__./
& 5 and 62 oD 10 \ and fl? 101
| 4 " o W
GE4/543/21A
GE4/543/218

N -
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SUBCARRIER PHASE SWITCH
Antiphased V-axis switch waveforms switch TR5 and TR6 | altemate?y o
provide alternate lines of +459 and —45° subcarrier,
L1 is the load across which the switched subcarrier is developed; an inductor TEMPERATURE COMPEN ED
Is used rather than a resistor to preuant a change in d.c. conditiens as the EMITTE: FOLLOWER il IC No. TYPE T_IE ng "
transistors switch, /
TP.E +45°9 PHASE SHIFT av 5 i
o as : +8v LIC 796 G -
R34 R38 (equiv. to 2°%)
10k EE;CHA 10 Provides subcarrier at pin 1 and a 1CH Motorola Oag’,
L =) 3 steady d.c. potential at pin 7. These M1596) § 3o
8w 3 R103 82K c17 feed the subcarrier Input of the
Subcarrier -ol--.‘ FHeR —l' . 2. ; ) (E_ﬁ balanced modulator, ICh.
Input i TR6 01 \'3 Variation of the d.c. potential at pin 7 IC4
BF115/ Taes relative to that at pin 1 adjusts the I1C6 SL301A
c1 carrier balance in the modulator.
- g As the temperature changes the d.c.
- 5y conditions at pins 1 and 7 change
together; this ensures that the carrier BC109
BV balance does not change with V40S5A
20 R35 R36 R37 temperature.
{ 15k[ | |29k 3-8k
7 e 7y
A doubte emitter follower providing a low- g:;v?{:j; Rﬁgﬁ:r;:ing?f T 1 1 e
impedance feed of subcarrier for the +45° +450 B I line ) line * J BF115
phase-shift circuit. €10, R27 and C14 | e b
_ Feedback from the junction of R24 and R25 provide a phase shift of RG7 e R
5?_0 the collector of TR3 varies TR3 collector 459, BALANCED MODULATOR L B =g
-voltage in sympathy with its base, This Signals at TRE and TRE g i
reduces the change in collector-base collectors are thus 90° \ = + 8V i j i j
capacitance in TR3 and hence minimises different in phase. = | % Fig. 21. Circuit Diagram of
differential phase distortion, Burst Amplitude Black Level Generator-part 3
2 a5 ! "B ficy %2
gain adjust subcarrier AMPLIFIER
inputs input 9
64ps iCS
H LIC 796 G o %
|  BALANCED MODULATOR
+8V B0 Egﬁ
| [ |— S modulation input |
B > LB bios input  ground 5 HARMONIC FILTER
i 2 5 10 output 6 : .
(from Fig. 20a) T L2 ) - La
d _ Cas R9B r}gﬂ !Er\_ f‘g'm
V-axis switch 0-1 ;glsr RAR on P27 ¥ czslai; Al
- ¥ GeRdpnl T R47 § R46 r 430 -"‘——'lI—E- l'——.‘ ~ l_02< - o. o.
(from Fig.20a) ’1. 3'3k.Ec2¢..c22 20 JLcaodcro ov -
Too1 T o1 Thas qu I 125 cs0
+8v B C24mm R4g
J L TR C TRK [ ov ov 041 8 2018p S
+ 3V / [ | = C49 cza 627 C52 (to Fig.19)
- ‘ =HEy | 4B and R9B provide feedback to improve the shape of the 18p 51p 439 10pTF
64ps burst at the output of the modulator.
— i —4:2V R50 ov
i = i 20
- k e
Sliced BURST-SHAPING FILTE S | I Fllters off 2nd and 3rd harrnnnlu fmm the
Burst Gate 4 =N Balanced Modulator output.
(lnverted) FL1 EMITTER FOLLOWER i
i p . 2 , ‘ _ TEMPERATURE COMPENSATED - e
B i ') i
from Fig. 20a) 1:5MHz c34 L_“ D.C. RESTORER
I-OW"PASS 1 01
FILTER | Lo
ZS [ ov
TR J | R72 rovides shaped burst gate pulses at point k and a
‘ oV | 2.3| IC6a 750 ady d.c. potential at point e,
SL301A |C35 |cC3 | +
8 In order to maintain correct carrier balance in the Neke bt 168
100 o madulator the d.c. conditions at points e and k SR comprises a pair
7V R64 R7S must be the same. The potential at point e is set Rt g R D
| [ , | 15K 24 by the resistor chain R72 to R76 and the forward
+6V [ % !7 valt drop across ICBb, The potential at point k ¢an be 1C6
| S ; 61 NI fe mtcheu to this by adjustment of R73. 3 5
R73—]‘ g ' 2 6
200 | poe Iceb +h£ volt drop across |CBa changes with temperature “4@) (E——
Provides a low-impedance feed ggrf'g Lne;re 24 SL301A thus altering the potential at point k, but this is : . ] .
of shaped inverted burst gate matched by a similar alteration in the potential 2 1 7 Fig.22. Circuit Diagram of
pulses to drive the d.c. at pomt & due to the change in volt drop across 1C6h. Black Level Generator-
restorer. part 4
GE4/543/22 A R74 RBEE&
GE4/543/22 B 750 100k ov
-7V ;.

E4/543,548
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OUTPUT BOARD
CIRCUITS

BLACK
LEVEL
GENERATOR
o APWL T ABE

|

GE4/543,548

2w June1973
BASE 5 BASE
o | meme | BEOS ICNo | TYPE R
leads Mu__k 575
' r
[R2:3.5,8 BN3904 g 4,56,7, | 58CPX00 indicates pin 1
TR, 4 2N3906 e 8,9,10,11| 233 BAA 1 10
[EERNRREnY
.. o
1C1,2,3 (U17830 (I
NTH TTTTTTTTT
8 20 2

Black Level

Cd 2 .5
(trom Fig 19)  Black

Level

FIELD
BOARD
6C 6W
é_H
(from Fig11)

Black Level
m S

- M

(To Figs.24,25
26,27,28)

———o TPB

+34v D D
o-6v

"

from Fig29

Convergence
Grille (TTL)

(from Fig23)

GE4/543/23A
GE4/543/238

Fig23. Black Level Amplifier
Circuit

—O0 TP. A

o ZI&

P
—t
Convergence
Grille Qutput
ov

6C

+ 8V

OV [ trom Fig 29

—7V /

Fig 24. Convergence Grille
Output Circuit

e |




_ June 1973 31

GE4/543, 548

_ All circuitry on this page is
TPE located on the OUTPUT BOARD

= (board 4)
COMBINING 10_(':
BOARD
10C 10w _R42
e e b S Shuse
(trom Fig1s) Pluge 910 Output
R33 +8v
. m_B_Inck Level
(from Fig.23) ov
-7V
_ leited Blanking #* Maybe 0-22 on early units
. (from Fig.27)
4 TPD
0

c%aaﬂngus Greyscale Pluge
1C~ AW R39 Output
s e —a5
(from Fig.16) 910
Greyscale

Pluge

See page 30 for transistor
and 1C terminations.

FIELD
BOARD

3 4C~  4W
(from Fig.1) ¥

A
Linearity Grille
(TTL)

- Black Level
(tfrom Fig.23)

s

! GE4/543,548
|.|‘.

+8v

Fig.25 Pluge and Greyscale
Pluge Output Circuit

+8v

—7v
Fig.26 Linearity Grille

| Output Circuit
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tixed blanking
(to Fig.25)

* May be 0-22 on early units

LINE
BOARD
w
> S T"H Variable
(fromFig. Mixed Lift Qutput
7a) Blanking ac

¥

=

(MECL)

e m
Black Leve| Fig. 27 Variable Lift Output Circuit.
(from Fig.23)

see pugd: 30 for transistor
and IC ferminations.

COMBINING
BOEEP 8w
r—C

e )
(fromFig. Sawtooth
17) (Inverted)

B'l_uclt Level
(fromFig.23)

Y

R35
Tk

TPG

g

Stepwedge
Output

COMBINING

BO;CRD oW

(from Fig. Step-
17) wed

ge
(Inverted)

GE4/543/25A :
GE4/543/258 Fig.28. Sawtooth and Stepwedge
Output Circuits.
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POWER SUPPLY

33

BRIDGE RECTIFIER

SERI;S.STABILlsEH

GE4/543,548

CB is reservoir capacitor Stabilises 16 V (+8 V, —7 V)
i gy
Circuit No Base .
D1-D4 _
view on leads OSHO1A-100 2;::55
BC109 ¢ —b— St e el . 20W
/ +8Vv
BFY52 b A : R31 Monitor
TR1 ()
cé J : VOLTAGE Tk +8v
BC109 R26
Case 1 82k SAMPLE
2N3055 J 3300 -7y D9 provides
B temperature
compensation
for TR3 i Note- D15 and D16
VOLTAGE DOUBLER ZENER REGULATOR REFERENCE rzfre-‘r;r:;n i the Ii:erion:::trir;iug::?*;n
AMPLIFIEF s
U17830 CHItfiS grakter Output 20 V d.c. Provides a i Ampivier TR2,TR5 and TR8 are
than 20 V regulated supply for the mounted on the rear panel
collector of TR3 1 of the GE4/548.
R39 c9
cus_' D6 R3 R4 RS 3.3k 33 T
100 4
Mgg} VOLTAGE Gie i
1 REFERENCE X e _
1 +8v fe 22';2?5
ﬁ D%
1ng G129 transient mit::
| sullapresslan of a fault
i D8 c D1
Bzvss N -7 *8 Fozves
C5V6 c18
R30 Monitor
1K -7V
e Fs2 . 19w
i -7V
RIES STABILISER
c5 BE R19 c13
1000 Maintains 16 V rail at +8 V and 120 470
~7 V w.r.t, chassis
‘ it > i 5 Qv
Centre-tap decoupli Q9 TR5 li -1V
it i i, ok -/2N3055 ditagio i L
Prevents excessive
—69—‘. over-yoitage it
the event of a
TR4 .
DIFFERENTIAL AMPLIFIER 8C109 4% fault
BRIDGE RECTIFIER SERIES +8VvV = -7V B2v03
STABILISER C7Ve
D10-D13 Tk sggz_f]
+ 2N3055
_H._ > VOLTAGE Provides load
in | . SAMPLE | it Sraaiant
VOLTAGE REFERENCE ov & 8 o 2.4k suppression
5 REFERENCE AMPLIFIER ! R28 T
—— OV +8V 700 » . c18
6800 Fo S
R.F. decoupling provided by 3 | I
R1, C1 and R2, C2 RIS ok U17830 -7v
capacitor 4
R
R1S Cl ) 29 Monitor
330 01 FRONT oV 1k -52V
PANEL
-52V 50 —— INDICATOR \
Drives series stabiliser TR4, TR5. DTN
Stabilises —5:2 V Potentiometer chain R11 to R13 provides Mv5024 1
output rafl reference 3 ?’3%
GE4/543/26A 5 ~52Vv
GE4/543/26L
GE4 /543,548 33 Fig 29. Circuit Diagram of Power Supply



Power
Input

Board

Line Board (No.1)
oV—¢ . * » 9 -

lCQ lC1O lC‘” lc12
/’ L TZO’O IO'O‘i TO'O‘I TO‘O‘I TO‘OT T0'01
5.2y 21W =YYV 5 o » : 4 8

19u

iC13
TU'O‘!

L2
Y Y Y —

19p

+8V 20W

v

LC‘IQ lCEO
T125

oV 22w

125 o0
L3
=7V 19W =YY Y & :

(9]
>
—
(8]
—
@

v

A 4

N\ 194

Combining Board (No.2)

+8v

> =Bay

TO'D1
& ov

-7V

(vav [2V =%
1
o

A 4

GEl4/543,548

+8Vv

g e R T
il | T T T T T (tantalum)
OV [22W ® -5 4 ¥ " l s P > ov
Power 22(—‘—‘—] czo;l. c21J. ce2L caai-. =Lc23 l.c24
Input e . 125 01 125 1 22 125
to | -7v | = w
Board 19cC top b & s o 5 > -7V
= C25
200
Y
21W SAAL 4 >— -5.2V
-5.2V | 19
i [21(: 4
\
Field Board (No. 3)
ov ; v ) . y - + > . +—>—oV
y -Lcm lcﬁ lcm lc13 -Lc14 lc15 l—-c 6 lcw lms l
’ 21 W 001 ™=(Q.01 ™= (0-01 ==Q0.01 W=(.27 W=o.01 W=O00 W27 WE(.07 =47
5.2V L1 (tantalum)
22C - > " - B 5 . o > -5-2vy
X 19u
- L3
8v 20C — Y VY s > 5 . -avV
Power o 1-9p L l l >
Input
to / c23cs c21 c20c= C19
Board 22“’-—1 125T 0-27T 125" 027"
ov | 22¢c ' : . 9 >— oV
L 5c——] C24cs czzl
125 '0-27T
7 L3
19W >— -7V
-7V 1'9u
\ 1'.::(:—J
\

GE4/543/30
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Fig.30. Board Decoupling Circuits




