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3.0

3.1

SECTION 3
CIRCUIT DESCRIPTION

ATTENUATOR AND VERTICAL INPUT
AMPLIFIER Figures 1A & 1B.

CH1 snd CH2 are identical and the following deseription
covers both channels.

The input to the attenustor is connected via C901 to
the input socket SK3D1 aon AC, directly to the input
socket on DC or to ground on GND. The cepacity com-
pensated attenuator is switched by S902 wafer 1 in steps
of 100, 10 snd 1 end the output is fed to the gate of
TRE01 vis CE60t and RE02 which, together with D601,
protect the input against overlosds up to 400 V.
TRE01 is 8 F.E.T. source follower whose output DC tevel
is adjusted 1o zero by R604 and RE08. The output is then
attenuated in steps of 5, 2 ang 1 selected by $902 wafor
2 F and ted to the bast of TREO3 which together with
TREC4 forms a longiailed peir. The diodes DB02 and
DEO3 in the smittsrs incraase the signel handling capacity
without affecting the chenge in gsin which remasing
directly proportional to current and, therefore, to supply
voltage. This compensates for the CRT sensitivity which
is inversely proportionsal to supply voltage and hence the
overall vertical sensitivity remains independsnt of supply
voltage. Vertical shift is fed 10 the base of TRE0A, The
gain of the channal is set up by RE13 which controls the
total sisge emitter current. The collector currents of
TRE03 and TRE04 pass through thermal compensating
newworks RE11, CB02 and RE14, CE03 and eho through
grounded bate stage TRE02 to the output stages. TRG02
isolstes the channet switching weveforms from the input
circuit.

VERTICAL OUTPUT AMPLIFIER

Figurs 2

The coliector currents of the selected channel pess through
diades D637 and D638 for Channe! 1, or DB42 and D643
for Channel Z, 1o the bases of shunt feedback stages
TR633 and TRE36. The cutput of TRE33 and TRE2E are
ted to the bases of TR634 and TRE3S, & lonptailed pair
whose collectors feed the Y plates of the CRT. C641 and
REB71 in the emitter circuit are adjusted for the best pulse
response and THE31 compensstes for the temperature
coetficient of the input stages. The appropriate channet
is selected either manually by S631 and S632 which are
ganged to the vertical shift controls, or automatically by
the Chop/Alternate circuit TRE31 ang TRE632. On EXT X
and Time/Div speeds of 2 ms/div and stower, TR631 and
TRE32 operste as a free-running multivibretor at @
frequency of spprox. 100 kHz. When TRE32 conducts
DA36 end D636 conduct end turn oft D637 and D638
thus disconnecting Channel 1. Conversely when TREJ1
conducts DE3Y and D641 conduct and turn off DE4Z
and D843 thus disconnecting Chennel 2. CE32 and C634
feed pulses 10 the unblanking amplifier 10 blank cut the
trace during the transitions. On Time/Div speeds sbove
2 msidiv, TR631 and TRE32 opera1a & 8 bistable whose
nate is changed &1 the end of each time bese sweep by an
edge from the emitter of TR34. The network LE31, CE40,
R640 in CH1 and LE32, C649, R669 in CH2 delay the
transitions until the trace is bianked, The vertical output
smplifier current supplies the +13 V line which is
decoupied by CE45 and siso the +7.5 V line which is
stabilized by zener diode D644, The +7.5 V is used as 8
referance for the —7.5 V line which is a shunt siabilizer
circuit consisting of TRB57, RE59, RE66, RBET and
RGE8. RBSR compansates for variations in the ~13 V line
and reduces the effect of supply voltage variations on the
~7.56V line.

3.2

3.3.

3341

TRIGGER CIRCUIT Figurss 3.4

This consists of 8 longteiled pair TR23 and TR25 similar
to the Vertical Amplifier input stage but with temperatura
compensation in its emitter circuit. On the CH2 position
the input it connected 10 CH2 and EXT X position via
C20, C21 snd R23 10 the TRIG/EXT X socket. On all
other positions of the Time/Div switch the input is
connected to S20 which selects either the EXT TRIG
socket, CH1 or CH2 signai. The output from the sppro-
priate collector, selected either by the Polarity switch 521
or the Time/Div switch $1, is connected vis diode D27 or
D31 to the emitter of common base stage TR26. The
collector of TR2E is cannected via D54, D33 and D34 to
the input of the Harizontal Amplifier on CH2 and EXT X
positions of the Time/Div switch 8. On other positions of
the Time/Div switch the collector of TR26E is AC coupled
via D32 to the base af TR21, a shumt feedback stage.

On the AC position of $22 the output of TR21 is con-
nected via diodes D58 end D59, which {imit the voltage
swing, 16 the input of the Schmitt trigger circuit TR22
ang TR24. The Level control R21 allows the mean DC
lavel of the output of TR21 to be varied so that any por-
tion of the trigger signal can be set at the triggering level
of the Schmitt. When the Level control is in the Auto
pasition the range of the Level control is restricted by the
addition of R20 in series with R22, This reduces the Level
control range from more than 10 divisions 10 approxi-
mately 2,6 divisions, On the TV position of 822 the
output of TR21 is connected via diode D57 to the sync
seperator TR38 which conducts oniy during the sync
pulses and is cut off during the video signal. On Time/Div
speeds of 100 s and slower the output of TR23 is inte-
grated by R129 and CB3. This gives a wavefarm where the
field pulses are of greater amplitude than the line puises
and are fed via TR25 10 the input of the Schmitt trigger
circuit. ©n Time/Div speeds of BO s and faster CB3 is
disconnected from ground by cutting off diode D66, The
line and field pulses ere than of aquel amplitude and are
fed via TR39 to the input of the Schmitt trigger circuit.
On TV diodes DBB and DBO are cut off and the Level
control is disconnected by switching R22 to ~-13V. The
Schmitt trigger circuit TR22 and TR24 provides a con-
stand amptlitude trigger signal et the collector of TR24 to
the timebase and bright-line gute circuit,

TR3Q provides a positive going pating putse to the base
of TR24 to inhibit the Schmitt trigger circuit during the
tirgbase sweep. This prevents trigger pulses bieing pro-
duced during the swaeep snd bresking through inta the
Vertical Amplifier. To prevent the triggering pulses which
are produced by the gating waveform being fed to the
bright-line AUTO circuit 8 negative differentiated pulse is
fed from the collector of TR30 to the 2node of D43
cutting it off before the arrival of the positive trigger
pulses, The trigger pulse is thus prevented from reaching
the bright-ling circuit, triggering it ang interupting the
free running of the timebase, The pgating is removed on
timebase speeds below 1 ms/giv by removing the HT
supply to TR30 by means of §1 — 2F.

TIMEBASE, UNBLANKING AND BRIGHT
LINE AUTQ CIRCUIT Figure 4

The differentiated pasitive pulse from the trigger circuit
is fed via D36 1o the base of TR27 which together with
TR29 forms a bistable. The positive pulse turns on TR27
which in turn cuts off the clamping transistor TR34. The
timebase, & F.E.T. Miller circuit, then runs up linearly
charging up the hold-off capacitor vie D47 and reseting
the bistshie vis R114. Whan TR27 cuts off, TR34 conr
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3.3.2

3.3.3

3.4

ducts and discherges the timing capacitor until D45
conducts end reduces the current in TR34 to the value
required by the timing resistor. At this point the flyback
stops. During the flyback the hold-off capacitor discharges
through R114 until D4B conducts. At this point the
actien is complete and the timebase can be triggered by
the next triggering pulse. ‘

If the Trig level control is in the Auto position and no
trigger pulses are present, TR34 and D49 conduct and
reduce the potential at the anode of D48. This allows the
hold-off capecitor to discharge further and re-trigger the
bistable. The timebase then free-runs. If trigger pulses are
present at the anode of D43 the positive pulses trigger
the monostable TR32 and TR35. When triggered at fre-
quencies above about 10 Hz the average collector current
of TR35 is low and D48 is cut off returning the timebase
to the normal triggered condition.

The collector current of TR29 which is cut off during the
sweep is Ted 10'the input of TR28. The coliector of TR28
goes negative at the beginning of the sweep until diode
D38 conducts and clamps the collgctor potential at about
3V, thus unblanking the sweep. When TR29 conducts at
the end of the sweep TR28 collector goes positive blanking
the trace. On chop positions of the sweep negetive edges
from the chop circuit are fed 1o the base of TR28 1o blank
the trace during the transitions,

HORIZONTAL AMPLIFIER Figure 3

This consists of 2 shunt feedback stage TR31 with
switched feedbeck resistors 1o give XB expansion. The
sweep and horizontal shift currentsare mixed at the input
of the shunt feedback stage and the output is fed to a
longtailed pair, TR33 and TR37, which feeds the hori-
zontal deflection plates of the CRT. D44 clamps the
collector of TR33 and prevents it from bottoming.

On the EXT X and CH2 positions of the Time/Div
switch the input of TR31 is switched to the collector of
TR26 via D33, D34 and D54 and the X5 feedback resistor
is shorted out by diodes D33, D34, D38 and D37. The
trace is then deflected horizontally via the EXT X socket
or from Channel 2. On these positions the gate of TR36

3.5

3.8.1

35.2

35.3

35.4

356

3.5.6

is connected 10 the cathode of D47 which ciamps the
output of the timebase at about +1 V and turns off TR29
thus unbianking the trace.

CRT CIRCUIT AND POWER SUPPLY
Figure 5

The supply voltage is fed via the power ONJ/OFF switch
$401, the fuse FS401 and the voltage telector SK401 to

‘the sppropriate primary tapping on T401,

The —13 V line is obtained from & full wave rectifier
circuit consisting of D405, D406, C402 and R403,

The +117 V line is obtained from & bridge rectifier D401,
D402, D403 and D404 with reservoir capacitor C403 and
smoothed by RA06 and C408 to provide the +110 V line
and by R407 and C406 to provide the +BO V line.

The —1050 V line is obtained from 8 half wave rectifier
circuit consisting of D407, D409, C411 &and C412,

The +2600 V line is obtained from a voltage doubler
circuit consisting of D408, D409, C401 and C404.

The calibrator circuit provides a8 0.5 V squarewave at
supply frequency. It is produced by a diode switching
circuit in which a curront derived from the stabilized
—7.6 V line is passed thirough D413 and R408 during
negative half cycles of the AC voltage from the 13 V
transformer winding. On positive helf cycles D413 is cut
off and the current passes through D412 and R4D2, The
output voltege is set by R405. The temperature coefficient
of the diode D413 is compansated for by the negative
coefficient of the output resistor R408 giving sn cutput
volitage which is nominally independent of temperature.

The grid voitege of the CRT is derived from 2 zener diode
connectett between the CRT cathode and the —1050 v
supply. The voltage is varied by the intensity control
R301. The intensity of the trace may be varied by signais
fed via the 2 Mod socket SK301 and €301 to the grid of
the CRT.
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