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INTRODUCTION 

The D32 is a 10MHz, all solid state, dual trace portable oscilloscope. It can operate from internal 
batteries or an external AC supply and incorporates a built-in battery charger. 

The dual trace vertical system displays either channel separately; alternates between channels and 
chops between channels at approximately 100kHz rate. The use of FET input circuitry ensures mini- 
mum drift and fast stabilization time. 

The design of this instrument is subject to continual development and improvement, therefore minor 
changes in detail from the information contained herein may be incorporated. These changes which 

usually affect the Component Lists and Circuit Diagrams are described on Amendment Lists issued at 

regular intervals between reprints. 

Any Amendment List appertaining to this manual is located in the pocket inside the back cover. 

Throughout this manual all references to the front panel controls are in full and in capital letters, 

e.g. INTENSITY. 

WARNING 

To all users of this manual: 

1, The instrument is switched off by pushing in the INTENSITY control. 

2. The battery charger is switched off by pushing in the FOCUS control. 

3. The instrument should have batteries fitted at all times because in addition to being a DC 

supply source they act as high value capacitors when operating on an AC supply. 

4. Before fault finding or servicing is carried out on this instrument, careful attention should be 
paid to the warning at the start of Section 4. 

|f this instrument is returned for servicing the owner is requested not to send the Probe or Plug 

Assemblies unless they are suspect. This is to facilitate packing and lessen the risk of damage during 

transit.



SECTION 1 

SPECIFICATIONS 

1.1 CATHODE RAY TUBE (CRT) 

Display area 
Phosphor 
Overall accelerating Potential 

1.2 VERTICAL AMPLIFIERS 

1.2.1 DISPLAY MODE 

1.2.2 BANDWIDTH (3db) 

DC 

AC 

1.2.3 VERTICAL DEFLECTION 

Calibrated (9 ranges 1.2.5 Sequence) 

Input impedance 

Max. Input voltage 

1.3. HORIZONTAL DEFLECTION 

1.3.1 SWEEP RATES (19 ranges in 1, 2, 5 sequence) 

x1 

x5 

1.3.2 TRIGGER 

Level 

Auto 

Mode 

Source 

Sensitivity 

Internal 
40 Hz — 2 MHz 
2 MHz — 10 MHz 

External 
40 Hz — 5 MHz 

5 MHz — 10 MHz 
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Rectangular flat faced CRT with mesh screen, 

10 x 8 divisiuns (each division = 0.7 cm.) 

P31 

3kV 

CHI 
CH1 and CH2 alternate 

CH1 and CH2 chopped (at 100 kHz) 
Chop or alternate selected automatically on TIME/DIV switch 

DC — 10 MHz 

3 Hz — 10 MHz 

10 mV/div — 5 V div + 5% 

1 MQ in parallel with 32 pF. 

+ 250 V peak 

500 ms/div — 0.5 ys div + 5% 

100 ms/div — 200 ns/div + 7% 
200 ns/div — 100 ns/div + 10% 

Fully variable over 8 divisions on all waveforms. 

Bright line in absence of trigger signal, automatic trigger on 
symetrical waveforms over 1 div. with restricted level control. 

AC or 
TV field for sweep ranges 0.5 sec/div. to 0.1 ms/div. and 
TV line from 50 ys/div. to 0.5 ps/div, 

CH1, CH2 or external. All positive or negative. 

0.4 div. Level and Auto Trigger 
1 div. Level Trigger 

500 mV approx. 
1 V approx, 

Ww



1.4 CAL OUTPUT SOCKET 

Output Voltage 300 mV + 1% 

Output Impedance 6002 
Wave Shape Vertical edge at screen centre — positive with respect to earth. 

1.5 GENERAL 

1.5.1 POWER REQUIREMENTS 

Internal rechargable battery 

Voltage 6 x 1.25 V (‘D’ CELLS) 
Battery life 4 hours approximately continuous use. 

Built in charger allows the batteries to be charged in 14 hours 
with the instrument switched off or trickle charges the 
batteries if the instrument is switched on. 

Mains 
Voltage 100-112 V 

112-125 V 
200-224 V 
225-250 V 

Frequency 50—400 Hz 
Consumption 14VA 

1.5.2 SIZE 

Height (stand retracted) 105 mm 
Width 230 mm 
Depth 288 mm 

15.3 WEIGHT 45 kg 

15.4 COOLING Convection 

1.5.5 TEMPERATURE RANGE (AMBIENT) 

Operational 0° to 35°C 
Storage —10°C to 40°C 

1.6 STANDARD ACCESSORIES SUPPLIED WITH THE INSTRUMENT 

ACCESSORY QUANTITY PART NUMBER 

Cover front protection 1 437-0171-01 
Manual 1 070-1797-00 

1.7, ACCESSORIES AVAILABLE AS EXTRAS 

PART NUMBER 
ACCESSORY (for ordering) 

Carrying case 016-0601-00 
Carrying case (attache style) 016-0374-00 
Calibration lead 012-0571-00 

Probe type TP2 (X10 attenuator) 
4.5 foot cable 010-0270-00 
6.0 foot cable 010-0270-02 

BNC connector plugs 131 0649 
Allen key 1.5mm A/F 

2 10/76 
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SECTION 2 

OPERATING INSTRUCTIONS 

2.1 PRE-OPERATIONAL CHECK 

Although this instrument is robust and is subjected to 
stringent checks before leaving our factory, it should be 
checked externally for possible damage. In the case of damage 
contact the carriers and your local Tektronix field office 
immediately. 

Before switching the instrument on it is recommended that 
this chapter is read right through and that some time be spent 
in becoming familiar with the controls. 

Remove the front protection cover by uncoupling the retain- 
ers from the BNC sockets and gently pulling the cover off. 

2.2 BATTERY OPERATION 

2.2.1 BATTERIES 

The batteries fitted in this instrument have been charged 
before “despatch. If a considerable time has elapsed between 
dispatch and putting the batteries into use, a self discharge 
process, may result in the batteries either being discharged or in a 
low state of charge. A battery test socket in provided on the rear 
panel to allow a check to be made. Using a voltmeter of 20 kS2/ 
Volt connected between the + and — of the rear battery check 
socket a reading of 6.8 volts to 9 volts should be obtained. If no 
voltage reading at all is obtained the DC fuse should be checked. 
If the voltage is low the batteries should be charged as follows. 

2.2.2 BATTERY CHARGING 

Before carrying out the charge procedure the mains cable 
should be fitted and the voitage selector switches set to the 
available mains voltage. For this procedure see the paragraph 
headed Mains Operation. Having carried out this procedure the 
unit should be plugged into the mains supply. The LINE indi- 
cator on the front panel should light. The instrument should 
be OFF. This can be checked by seeing that the switch on the 
INTENSITY control is pushed in and that the ON indicator isnot 
illuminated. After 14 hours the batteries should be fully charged. 

2.3. MAINS OPERATION 

The mains cable should be plugged into the back of the 
instrument and secured using the screws and nuts supplied. 
Where a standard mains lead is supplied it will be necessary to 
fit a plug to suit the available supply. The mains cable 
connections are as follows. 

Line 

Neutral 

Earth 

Brown 

Blue 

Green/Yellow 

FOR SAFETY REASONS THE EARTH WIRE MUST BE 
CONNECTED, AND IF AN EXTENSION LEAD IS USED — 
ADEQUATE EARTH CONTINUITY MUST BE PROVIDED. 

Two voltage selector switches are provided. The range switch 
is located on the under side of the instrument and a tapping 
switch is on the rear panel. These switches should be set to the 
available mains supply according to the table below. If the 
selector switches have to be moved it may be necessary to 
change the instrument fuse using the alternative one provided. 
The correct fuse to be fitted is shown in the table. The fuse is 
located inside the instrument so it is necessary to remove the 
case as per paragraph 4.2.1. The fuse is the vertically mounted 
‘one towards the rear of the instrument. 

3/77 

Be | [erro SE 
100—112 112 LO 500 mA 

113-125 112 HI 500 mA 

200-224 225 LO 250 mA 

225-250 225 HI 250 mA 

Having carefully checked the fuse rating and voltage selector 
switch positions the instrument can be plugged into the mains 
supply. On plugging in, the line indicator should light immediately 
the FOCUS control is pulled out. With the instrument switched 
off, the battery charger provides a full charge to the batteries 
but when the instrument is switched on the charge becomes a 
trickle charge, to keep the battery voltage topped up. 

2.4 OPERATION OF CONTROLS 

2.4.1 CRT 

INTENSITY varies the display intensity. An instru- 
ment ON/OFF switch is fitted to this 
control. 

FOCUS controls the display definition; a power 
ON/OFF switch is fitted on this control. 

TRACE This control is fitted on the back of the 
ROTATION instrument. It allows the trace to be 

aligned with the horizontal graticule lines. 

2.4.2 VERTICAL 

VOLTS/ provides attenuation of the input signal 
DIVISION in 9 calibrated steps. 

Y POSITION ] marked with a double headed vertical 
arrow. Moves the respective trace in the 
Y or vertical axis. CH2 POSITION con- 
trol also has fitted a channel off control 
which operates when the control is turned 
fully anti-clockwise position (clicks off). 

Ac/DC This selects the input coupling. In the AC 
position 3 capacitor is in series with the 
input, whilst in the DC position the signal 
is coupled directly to the attenuator. 

24.3 TRIG 
(Pick off) 

The push button selects the channel 

required to give a triggering pulse. 

2.4.4 HORIZONTAL 

TIME/DIV selects the sweep speed having 19 c: 
brated steps in the range 500 ms/division 
10 0.5 Us/division. 

XS When the XS switch is pulled out the 
sweep speeds are magnified by a factor 
of 5 and therefore the sweep range be- 
comes 100 ms/division to 100 ns/division. 
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2.5 

2.6 

2.6.1 

2/2 

TRIG. MODE 

TRIG. SOURCE 

TRIG. SLOPE 

TRIG. LEVEL 

EXT TRIG. 

BATT CHECK 

EXTERNAL 
SUPPLY 
FACILITY 
{5 Pin DIN) 

X POSITION +—> The X POSITION control uses the same 
knob as the speed magnifier. When it is 
rotated it moves the trace in an X or 
horizontal axis. 

Triggering is normally AC coupled (AC 
position) but when TV is selected, trigger- 
ing is from a TV frame at sweep speeds 
of 0.5 s/division to 0.1 ms/division and 
from a TV line at sweep speeds of 50 
Us/division to 0.5 Us/division. 

In the INT position triggering is from the 
input signal whilst the EXT position 
allows triggering from an external source 
connected to the EXT TRIG. socket. 

This switch allows triggering on a positive 
or negative slope of an input waveform. 

The level control selects the voltage level 
of the input waveform at which the 
sweep starts. With the knob pushed in, 
the AUTO position is selected. In the 
absence of an adequate trigger signal the 
sweep generator free runs providing 2 
stable reference trace. 

INPUT AND OUTPUT SOCKETS 

CH1 
CH2 

input These sockets connect the input signal 
to the respective vertical amplifiers. 

This socket connects an external signal 
to the trigger circuit and is used in 
connection with the trig SOURCE switch. 

CAL. A waveform of 0.3 V amplitude is pro- 
vided at this socket to allow for the 
checking of the calibration of the vertical 
channels. 
The CAL. waveform can be used to set 
up 3 probe, connected to CH1 or 

CH2 INPUT. With the appropriate 
VOLTS/DIV switch set to 0.01 V and 

TIME/DIV switch set to 1 ms/DIV the 
probe tip should be connected to the 
CAL. socket. The probe trimmer should 

be adjusted for the best obtainable square 
corner. TRIG SOURCE should be set 
to EXT. 
This socket is provided to enable the 

AND state of charge of the internal batteries to. 
be determined, and to provide a facility 
for operation from an external supply vi 
a DC to DC converter available es an 
accessory. 

FIRST TIME OPERATION 

SETTING THE CONTROLS 

‘Set the front panel controls as follows:- 

INTENSITY Fully anti-clockwise — and pushed in. 
FOCUS Central — In. 

cH1 | voLTs/oIv 0.05 v 
cH2 f ac/Dc pc 

CH1Y POSITION Central 

CH2 Y POSITION Fully anti-clockwise (should click off) 

TRIG.BUTTON = In 

TIME/DIV 50 us 

X POSITION In and central 

LEVEL In and central 

MODE ac 

SOURCE EXT. 

SLOPE % 

Connect the CAL 0.3 V socket (2mm) to Input socket. 
For this operation a lead of 75§2 CO-AXIAL cable is re- 
quired with a BNC plug at one end and a 2 mm plug at the 
other. It should be possibl to construct such a lead using 
one of the BNC plugs provided and using locally obtained, 
coax and a 2 mm plug but in case of difficulty contact your 
local Textronix field office. 

26.2 SWITCH ON 

10 

W 

12 

13 

14 

Switch on by pulling out the FOCUS contro! and 
the INTENSITY control. 

Allow a short while for a trace to appear. 

Centralize the trace using the X and Y (CH1) 
POSITION controls. 

Adjust the INTENSITY control so that the trace is at 
a suitable viewing intensity. 

Adjust the FOCUS control for the sharpest obtainable 
trace. 

Adjust the CH1 Y POSITION control so that the 
lower edge of the trace is level with one of the two 
lower graticule lines. 

Observe that the overall waveform occupies 6 full 
vertical divisions of the graticule. 

Switch CH1 VOLTS/DIV switch to 0.1 V. 

Observe now that the trace will only occupy 3 vertical 
division of the graticule. 

Disconnect the input from CH1 INPUT leaving only a 
reference trace, which can be aligned with the graticule 
lines by using the TRACE ROTATION control. 

Turn this trace off of the screen using the CH1 Y 
POSITION control. 

Connect the input plug to CH2 INPUT. 

Push the TRIG switch so that it releases to the outer 
position. 

Switch on CH2 by rotating CH2 Y POSITION contro! 
clockwise until a click is heard. Further rotation will 
move the trace up the screen. 

Set the lower edge of the trace to a suitable reference 
line and observe that the trace occupies 6 full vertical 
divisions. 

By now the user will be conversant with the operation 
of the Y or vertical controls so now they should turn 
to the sweep controls. By turning the TIME/DIV 
control anti-clockwise in steps as far as it will go, it 
should be noticed that the sweep speed decreases. 

Set the TIME/DIV knob to 1 ms and observe the 
‘sweep speed. 

Set the TIME/DIV knob to 5 ms and note that the 
‘sweep should be slower. 

Pull out the X5 control and observe that the sweep 
speeds should be the same as 17 above. 
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2.7 USE OF ADDITIONAL FACILITIES 

27.1 TRIGGER SOURCE 

We have been using the control in the INT position but it is 
possible to trigger from an external signal by plugging the signal 
into the EXT TRIG. socket (BNC) at the side of the instrument. 
The SOURCE switch should be set to EXT. 

2.7.2 SLOPE 

The SLOPE switch allows triggering from a positive (+) 
going or negative (—) going portion of the trigger signal. This is 
important when it is only required to observe a portion of a 
waveform but where several cycles of a waveform are displayed 
the setting is often unimportant. 

273 MODE 

For the inspection or measurement of most waveforms the 

MODE control is used in the AC position. For the inspection of 

TV frame or TV line waveforms the switch should be set to TV. 
For TV field waveforms sweep ranges of 0.5 sec/div to 0.1 ms/div 

should be used. For TV line waveforms sweep ranges of 50 [is/div 
to 0.5 Us/div are required. 

27.4 LEVEL 

There are two modes of level contro! operation. In the normal 
(contro! out) position the triggering point can be varied over the 
whole of the waveform to 2 maximum of 8 divisions and with a 
minimum sensitivity of 0.3 divisions. 

In the AUTO position (control in) level control is restricted 
to approximately 1/8 of the normal variation. In the absence of 
a triggering waveform or if the waveform does not meet the 
required minimum sensitivity an automatic bright line reference 
trace is displayed. 

2.8 BASIC APPLICATIONS 

The following are typical applications of Oscilloscope 
type D32. 

2.8.1 PEAK TO PEAK VOLTAGE MEASUREMENT — 
AC-Symetrical waveform 

1 Connect the waveform to be measured to CH1 or 
CH2 INPUT. 

2 Set the appropriate VOLTS/DIV switch to display 
about 5 or 6 divisions of the waveform. 

3 Set the AC/DC switch to AC. 

4 Set the TIME/DIV switch to display several cycles of 
the waveform. 

5 Use the Y POSITION control to set the lower edge 
of the waveform on one of the lower graticule lines 
and so that the top edge of the waveform is in the 
graticule area. 

6 Estimate the vertical amplitude (div) of the signal on 
the screen. 

7 Multiply the amplitude in 6 above by the VOLTS/DIV 
setting and by the attenuation factor of any probe 
used. 

EXAMPLE 

Assume 2 vertical deflection of 5.3 division using a 
X10 attenuation probe and a VOLTS/DIV setting of 
0.05 Volts per division. 

Peak to Peak 
Voltage 

Vertical VOLTS/DIV Attenuation factor 
deflection “ (Setting) (Probe) 

for our example 

Peak to Peak voltage = 5.3 x 0.05 x 10 

-. Peak to Peak voltage = 2.65 Volts. 

28.2 FREQUENCY MEASUREMENT 

1 Connect the waveform to be measured, to CH1 or 
CH2 INPUT. 

2 Set the VOLTS/DIV switch to display approximately 
5 or 6 vertical divisions of the waveform. 

3 Set the TIME/DIV control to display about 3 or 4 
cycles of the waveform, keeping well inside the 
graticule limits. 

4 Use the Y POSITION control to move the trace so 
that the start of each cycle is on the centre line. 

5 The X POSITION control is used to move the start of 
1 cycle to 2 convenient reference point. 

6 Measure the distance (divs) between the start of the 
cycle and the end. 

7 Multiply the measurement in 6 above by the setting 
of the TIME/DIV switch and if the X5 control is used 
divide by 5. This gives the time duration of 1 cycle. 

8 In order to obtain the frequency it is necessary to 
take the reciprocal of the time duration found in 7. 

EXAMPLE 

If one cycle occupies 2.5 divisions with the 
TIME/DIV control on 0.2 ms/div and the magnifier is 
not used. 

Frequency = 
horizontal * TIME/DIV 

distance setting 

1 

* Frenveney ° Se 02 oe 

“. Frequency = 2 kHz. 

2/3
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SECTION 3 

CIRCUIT DESCRIPTION 

3.1 GENERAL 

The D32 uses entirely solid state circuitry to drive a single 
beam cathode ray tube (CRT). Internal nickel cadmium cells 
supply 2 non-regulated invertor power unit. The cells are charged 
from a.c. lines via an internal line transformer and constent 
current charger. Field effect transistors (FETs) in the first stage 
of each vertical (Y) amplifier enable constant, high impedance 
inputs to be applied, whilst a further F.E.T. in the sawtooth 
generator ensures a high degree of ramp linearity. 
Dual Y channel operation is achieved by alternate displays on 
@ time sharing basis. At slow sweep speeds this is achieved by 
‘chopping’ the waveforms and displaying portions of each wave- 
form in turn during each sweep period. At higher sweep speeds 
the complete information on each channel is displayed on 
‘alternate’ sweeps. The selection of ‘Chop’ or ‘Alternate’ is done 
automatically according to the setting of the TIME/DIV switch. 

Normal triggering is a.c. coupled with selection of trigger 
point and polarity but an alternative mode allows triggering from 
2 TV wavefornf. In both modes an ‘AUTO’ facility is provided 
whereby a bright line reference is displayed in the absence of a 
suitable triggering signal. 

3.3. VERTICAL OUTPUT AMPLIFIER figure 3 

The collector currents of the selected channel pass through 
diodes D651 and D652 for Channel 1, or D657 and D658 for 
Channel 2, to the bases of shunt feedback stages TR651 and 
TRES4. The outputs of TR651 and TR6S4 are fed to the bases 
of TR652 and TRGS3, a longtailed pair whose collectors feed the 
Y plates of the CRT. C655 and R6S7 in the emitter circuit are 
adjusted for the best fast pulse response. Channel 2 vertical 
amplifier can be switched on or off using S631 which is ganged 
to the CH2 Y POSITION control. With CH2 off the instrument 
is effectively a single channel instrument but when it is on the 
channels are selected for display by the CHOP/ALTERNATE 
circuit, TR631 and TR632. On TIME/DIV speeds of 2 ms/div 
and slower, TR631 and TR632 operate as a free running multi- 
vibrator at a frequency of approximately 100 kHz. When TR632 
conducts, D653 and D654 conduct and turn off D651 and D652 
thus disconnecting Channel 1. Conversely when TR631 conducts 
D655 and D656 conduct and turn off D657 and D658 thus 
disconnecting Channel 2. C632 and C637 feed pulses to the 
unblanking amplifier to blank out the trace during the transition. 
On Time/Div speeds above 2 ms/div, TR631 and TR632 operate 
a8 a bistable whose state is changed at the end of each timebase 
sweep by @ negative going pulse from the collector of TR104. 
The network L631, C652, R648 in CH1 and L632, C656, R649 
in CH2 delay the transitions until the trace is blanked. 

3.2 CHANNEL 1 & 2, Y AMPLIFIER AND 
A UATO. 
THEN i 3.4 TRIGGER CIRCUITS figure 4 

Reference to component numbers is 600 onwards for 
channel 1 and 700-onwards for channel 2, circuit operation for 
both channels being identical. Channel 1 operations will be 
described. 

An input signal is fed into the BNC socket SK601 and fed 
to S601. In the A.C. position of the switch the signal is passed 
via C601 and in the D.C. position it is connected directly, to 
$602, the attenuator switch. The attenuator in addition to the 
straight through 1 : 1 range has four frequency — compensated 
resistive dividers, with ratios of 100 : 1, 10: 1,5: 1and2:1. 

These are switched singly or in tandem with C604, C605, 
C612 and C613 serving to standardise the input time constants. 
602, C603, C606, C607, C608, C609, C611 and R610 provide 
compensation for the respective dividers. Basic input impedance 
is set by precision 1. M{2 resistor R609, shunted by capacity 
C616 which in addition to stray capacitance sets the basic 
channel input capacitance at high frequencies. 

R611, C617 and low leakage diode D601 form an input 
protection circuit for the Field Effect Transistor TR601 
connected as a source follower stage. Two signal outputs are 
provided from the FET. source, (1) a trigger signal to trigger 
select switch S623 and (2) vertical amplifier signal to TREO3 at a 
DC level on or about ground, vie R613. Main source load is 
R614. TR6O3 forms part of 2 long tailed pair amplifier with 
TRGO4. Emitter coupling diodes D602 and D603 provide the 
signal carrying capacity to provide close vertical amplifier gain 
tracking, with DC rail variation necessary to compensate for tube 
sensitivity variations. TR603 and TR604 tail resistors include 
trimmer R617 to initially set up amplifier gain and thermistor 
TH60O1 shunted by R625, to provide gain compensation with 
temperature. Thermal balance of TR603 and TR604 is provided 
by collector resistors R615 and R618, and H/F component of 
collector currents being shunted through capacitors C619 and 
621. 

Common base transistor TR602 buffers the collector of TR603 
from post, chop/alternate switching waveforms thus isolating 
the trigger pick-off from these signals, which would lead to 
undesirable triggering effects. 
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The ac coupled trigger amplifier accepts either internal or 
external signals. Internal selection from either channel 1 or 
channel 2 being made by selector switch S632 to emitter follower 
TR633 and then by co-axial cable to C22. External trigger signals 
are applied via sockets SK21 and SK22 on the right hand side of 
the instrument and to the trigger amplifier via C21 and R21. 
Switch $21 selects EXT or INT. and S22 selects polarity before 
applying signals to the bases of amplifier pair TR21 and TR22. 
As all signals are derived from unbalanced sources the free 
transistor base is grounded with respect to ac via C23. The 
collector of TR22 is ac coupled via D23 to the base of TR23, a 
shunt feedback stage, whose input voltage excursion is limited 
by diodes D21, 022 and D23. C27, D24 and D265 attenuate high 
amplitude signals at H/F. The output of TR23 is fed to the 
Schmitt trigger circuit, TR25 and TR24, which provides a 
constant amplitude trigger signal to the timebyase and bright line 
auto circuit on the AC position of $23. On the TV position of 
S23, TR25 is converted to a sync separator, and TR24 on TIME/ 
DIV speeds slower than 100 ps has a long time constant in the 
emitter circuit, which provides positive differentiated field pulses 
of much greater amplitude then the line pulses and therefore the 
timebase tirggers on the field pulses. On TIME/DIV speeds faster 
than 100s, the emitter time constant is reduced by TR26 which 
short circuits R42, so that differentiated field and line pulses are 
of equal amplitude and the timebase therefore triggers at line 
frequency. In the AUTO position $24 switches in R40 to reduce 
effect of level potentiometer, permitting CRT displays greater 
than 1 div to be automatically triggered. 

3.5 TIMEBASE, UNBLANKING AND BRIGHT 
LINE AUTO CIRCUIT figure 5 

The differentiated positive pulse from the trigger circuit is 
fed via D101 to the base of TR102 which together with TR104 
forms a bistable. The positive pulse turns on TR102 which in 
turn cuts off the clamping transistor TR101. The timebase, a 
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F.E.T. Miller circuit, then runs up linearly charging up the hold 
off capacitor via R110 and D106 and resetting the bistable via 
R112. When TR102 switches off, TR101 conducts and 
discharges the timing capacitor until D103 conducts and reduces 
the current in TR101 to the value required by the timing 
resistor. At this point the flyback stops. During the flyback the 
hold-off capacitor discharges through R112 until 0108 conducts, 
the circuit then “clamps in 3 quiescent state and remains so 
until the arrival of the next triggering pulse. 
If the Trig level control is in the Auto position and no trigger 
pulses are present, TR105 and D109 conduct and reduce the 

potential at the anode of D108. This allows the hold-off 

capacitor to discharge further and re-trigger the bistable. The 
timebase then free-runs. If trigger pulses are applied at the anode 
of D113 to TR106 base, TR106 then conducts during the period 
of the pulse, switching off TR105, via C106. TR105 collector 

potential then rises, back biasing D109 thus inhibiting the free 
run timebase sweep which is then dependant upon the trigger 
pulses. 

The collector current of TR104 which is cut off during the 
sweep, is fed to the input of TR107. The collector of TR107 
goes negative at the beginning of the sweep driving TR108 on, 
bringing the unblanking plate positive, and unblanking the trace. 
If the vertical channels are in the chopped mode the chop 
transitions are blanked via TR109 which pulls the unblanking 
plate negative in response to the chop blanking pulses fed to its. 
base via C111. At the end of sweep, TR104 turns on, turning 
off TR107, TR108, and turning on TR109, returning the trace 
to the blanked condition. 
Negative pulses from TR104 collector are fed to CHOP/ALT 
bistable to switch channels in the ALT mode at the end of each 
trace. 

3.6 HORIZONTAL AMPLIFIER figure 5 

TR111, TR112, TR113 and TR114 form a balanced 
symmetrical amplifier system to drive the CRT X plates. 

Shunt feedback amplifier TR111 accepts sweep generator 
currents via R138 and a current from the horizontal position 
potentiometer R137 via R139. An output voltage proportional 
to the input currents is then applied to TR112 base. TR113 is 
longtailed with TR112 to form the output stage with X1 and 
X5 gain adjustment located between the emitters. Balance for 
TR113 is obtained from TR114, a similar stage to TR111, but 
with an effectively grounded input. 

3.7 CATHODE RAY TUBE figure 6 

301 is a flat face, mesh cathode ray tube. The astigmatism 
electrode is fed from a low impedance supply, TR302, avoiding 
the necessity for re-adjustment of the astigmatism with change 

of brilliance. 

Cathode-grid potential is stabilised by zener diode D303 and 
pre-set intensity control R309 takes up spread in tube character- 
istics. The geometry, mesh and focus electrodes are fed from a 
resistive divider which, with R313, provide bias currents for 
D303. A coil L301 is provided to take up variations in trace 
alignment with the graticule. It is fitted to the CRT neck, and 
supplied with a stabilised current, from TR301. The rear panel 
rotation control is in the base circuit of TR301. C303 and C304 
provide inter plate decoupling to avoid unwanted Z modulation 
effects. 

3.8 CALIBRATOR figure 6 

Transistors. TR315 and TR316 form a bistable switch, 
compensated against ambient temperature variations by D316 
and D317, and supply stabilised by zener diode D315. Switch 
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over is controlled by the sweep voltage applied via R315, to 
TR315. In the absence of sweep voltage, TR315 conducts and 
TR316 is switched off and DC voltage at SK315 is therefore zero. 
An increasing voltage applied to TR315 base reaches a level equal 
to TR316 base voltage, switch over then occurs, TR315 switches 
off and TR316 switches on. Collector current of TR316 
determined by R316 and R318 then flows through precision 
resistor R323, providing 300 mV DC output level to SK315. 
Switch over of TR315 and TR316 is arranged to occur at 
approximately half sweep, so that the CAL signal when applied 
to the Y amplifier, provides a zero volt datum level and a 
calibrated +300 mV level during the period of the sweep. R316 
enables accurate setting of CAL voltage. 

3.9 BATTERY CHARGER figure 7 

Mains transformer T401 supplies current via fullwave rectifier 
D401 — D404, to TR401 and TR402 which provide a constant 

current charge to the batteries with the instrument switched off, 
or a trickle charge with the instrument on. Line voltage switching 
100-125 V AC or 200-250 V AC is set by S401 located under 

the instrument via a small access hole, and connected to T401 
primary. Range switching selecting the lower or upper 10% of 
each line voltage is set by S402 located at the rear of the 
instrument and is connected to T401 secondary. C402 smooths 

the rectified output. 0405 and D406 stabilise TR401 base 
emitter voltage, bias current being provided by R401. TR401 
with R402 in its emitter provides a constant current to the 
negative rail via D407 the “ON” panel LED. and part of R404. 
Forward bias voltage developed between R404 wiper and the 

negative rail causes TR402 to conduct and draw current from the 

positive rail via D408 and hence form the charge current for the 
battery pack. R404 therefore controls the charge current rate. 

$403 and S404 form the ‘ON’ switch and are ganged together. 
Current demand in the ‘ON’ condition is over twice that in the 
‘OFF’ condition, increased current is obtained from TR402 by 
switching in an additional parallel resistor R403, TR401 current 
is therefore increased, thereby increasing TR402 current. Battery 
charge rate in the ‘OFF’ condition is 400 mA and varies between 
zero and 100 mA in the ‘ON’ condition dependent upon actual 
line input voltage. D408 prevents battery discharge when 
instrument is stored. 

3.10 CONVERTER POWER SUPPLY UNIT 
figure 7 

All supply rails, with the exception of the battery charger, 
are derived from a push-pull, C.R. timed, DC to DC converter. 
TR411 and TR412 with protection diodes D411 and D412 drive 
ferrite cored transformer T411 at approximately 14 kHz, feed- 
back being obtained from a single winding in series with C412 
the timing capacitance. R411 and R412 are forward bias resistors 
decoupled by L411 and C411. C413 decouples supply lines from 
voltage spikes generated by switching action. +13 and —13 volt 
supplies are obtained from the two 14.5 volt windings on 7411, 
rectified by D413, 0414, D415 and D416 and smoothing is 
provided by R418, C418, L412 and C423 for +13 V and C421, 
L413 and C424 for -13 V. 

An additional 23 volts winding added serially to a 14.5 V 
winding, rectified by D421 and smoothed by C422, L414 and 
C425 supplies +36 V. Additionally +80 V is obtained from the 
same windings by a voltage doubler C417, D418, D419 and 
C419. 

CRT negative supplies for the gun are half wave rectified, from 
523 volt winding, by D417 and smoothed by C415 and C416 

in series. 
PDA potential of 2.4 kV is obtained from the gun supply via a 
conventional quadrupler, comprising C431, C432, C433, C434, 
D431, D432, D433 and D434, 
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SECTION 4 

MAINTENANCE AND CALIBRATION 

DANGER 

It is not possible to screen all high voltages, so care should be taken 
not to touch high voltage tags. Also where possible the instrument 
should be unplugged AND switched off during servicing. ABLEEDER 
PATH FOR THE EHT IS NOT PROVIDED, so before touching any 
internal parts the EHT should be discharged by temporarily shorting 
pin 13 on PC173 to chassis. It is advisable when replacing any 
component, or carrying out internal work, to disconnect the plug 
(PL402) and socket (SK402) at the top of the batteries to prevent an 
accidental short circuit from damaging the instrument. 

4.1 INTRODUCTION 4.2 MECHANICAL 

4.1.1 The solid state design of the instrument makes frequent 
adjustment of the internal preset components unnecessary. 
The appropriate part of the Calibration Procedure should be 
performed whenever the instrument fails to meet its specifica- 
tien, or whenever a defective component is replaced. The Circuit 
Description, Section 3, will assist in deciding which part of the 
circuit requires adjustment. 

42.1 ACCESS TO INTERIOR 
a) Switch off LINE and instrument and remove all externa! 

leads and cables. 
b) Follow the advice given in the Danger Warning. 
c) Remove six screws securing rear cover. 
d) Remove rear cover. 
e) Hold case firmly, and push on rear chassis to withdraw 

the instrument through front of case. 

4.2.2 OPENING OUT SIDE AND LOWER PANELS 4.1.2 The internal 300 mV calibrator allows the accuracy of the {See explodsd’viell 
vertical amplifiers to be checked, Timing accuracy should be ia RbrrGve cad a5 104.257 aoe: 
checked against an external sinewave or marker pulse source. b) To open the right hand panel loosen the screws at the top 

and bottom of the instrument just behind the Time/Div 
switeh. 

©) To open the left hand panel loosen the screws at the top 
423 To carry Sour the whale caltarstion (pacediie she téllon! and bottom of the instrument just behind the attenuators. 

tach wad CaNgiaiecareieaedsS ” 4) To open the bottom flap loosen the screw under the atten- 
uator and the screw under the level potentiometer. 

‘Small screwdriver (for access). 42.3 CRT REMOVAL 
Trimming tool, low capacitance (for preset capacitors and SF eee ron acm eaaten hee 

potentiometers). b) Through elongated hole in top rear chassis, slide back shield 
Amplitude calibrator, approximately 1 kHz squarewave providing extension and carefully prise off tube base. 

‘outputs of 50 mV to 50 V. To an accuracy of 0.25%. © Stand Tracrumen oh rer chanis ard ope outside sil 
i it bottom assemblies as 4.2.2 Time calibrator, providing markers of amplitude benween 50 mV 

and 10 V, ‘jimse. t0.1 mace, timing accurecy +0.1%. ls nae RS ene eect es ei he 

Squarewave generator, providing a terminated 1 MHz signal, of e) Unsolder trace rotate leads from eyelet numbers 6 & 7 on 
approximately 500 mV, rise time less than 10 nsec. plist 

Sinewave generator, providing 50 kHz, to 10 MHz signal of f) Remove CRT shield securing screws located forward of 
amplitude up to 25 volts. battery packs. : 

‘aia ossiilieeccine with R00 Ganiion cele. 9 oat CRT back to clear foam strips, and to unhook shield 

Bipital vol imaten:0.C. with Inpur, knpedenoe. af}; meg, chin, or h) Lower face end of CRT end shield; withdraw both through 
greater. lower opening. 

Composite TV video signal source. i) Carefully separate the CRT and its shield. 
Meter for voltage measurement with resistance of 20 kS2 per volt 

or better. 42.4 CRT REFITTING 
Aacaisatar 000 aA OC Racieeny £- 3%. Follow the procedure 4.2.3 in reverse order, and make sure that 

E CRT is pressed into the shield to locate against bezel rear before 
Co-Axial connecting leads and terminating load suitable for ices cane : aon 

matching to co-as impedance. If trace rotation is in the opposite sense, reverse wires to eyelets 
X10 probe, available as equipment accessory. 6 & 7, on PC221. 
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4.3 CALIBRATION PROCEDURE 

4.3.1 BATTERY CHARGE RATE AND INITIAL SETTING 

a) Ascertain actual A.C. line voltage available, and set range 
switch $401, located underneath and tapping switch, S402 
on rear panel, as follows:— 

AC LINE RANGE TAPPING 
VOLTS VOLTS 

(s401) (s402) 

100-112 V mN2Vv Lo 
113-125 V M2Vv HI 
200-225 V 225V Lo 
226-250 V 25V HI 

b) 1. Remove instrument chassis from case as in 4.2.1 above. 
2. Open R.H. side assembly and remove one cell from 

battery pack. 
3. Connect D.C. ammeter across cell holder contacts with 

ON/OFF switch set to off. 
4. Connect instrument to A.C. line. 
5. Adjust R404 on PC173 (underneath) for a current 

indication of 370 mA. 
6. Disconnect a.c. line, remove ammeter, replace cell and 

secure side assembly. 

¢) Set front panel controls as follows:— 
1. CH1 and CH2 AC/DC switches to AC. 
2. CH1 and CH2 VOLT/DIV switches to 5 V/DIV. 
3. Select CH1 trig. 
4. CH1 position centralised, using Y POSITION knob. 
5. CH2 position fully anticlockwise to channel OFF 

position. 
6. INTENSITY /Off to Off, focus centralised. 
7. TIME/DIV to 1 ms horizontal position centralised and 

pushed to ‘IN’ position. 
8. LEVEL, centralised, push in for ‘AUTO’. 
9, MODE, SOURCE and SLOPE switches set to AC, INT. 

and — respectively. 

4.3.2 SUPPLY LINE VOLTAGES 

Set controls as in para. 4.3.1, switch unit ON using intensity 
control. No adjustments exist for supply lines. The voltages 
shown in the table below are those which should be obtained for 

2 nominal 7.8 volts battery pack voltage. (Measured between 
chassis and battery fuse using volt meter having resistance of 
20 k&2 per volt). Allowance should be made for pack volteges 
differing from above. The under sub-assembly may be lowered 
to facilitate these measurements. 

4.3.3 ASTIGMATISM AND GEOMETRY 

8) Switch unit ‘ON’ and connect to AC line if batteries are ina 
low state of charge. 

b) Set TIME/DIV to 20 psec. 
c) Apply 50 kHz sinewave signal to CH1 and set VOLTS/DIV 

for a 2 div pp display. 
d) Adjust LEVEL for stable trace. 
e) Set trace equally about 2 horizontal lines from top of 

graticule. 

f Adjust FOCUS and R312 (Astigmatism) on PC173 for best 
trace definition. 

g) Disconnect 50 kHz signal. 
+h) Set LEVEL to ‘AUTO’, trace should free run. 
j) Set trace under centre graticule line, adjust trace rotate 

necessary for best alignment. 
k) Set trace under top horizontal line, adjust A302 

(GEOMETRY) on PC173 for least curvature of trace. 
1) After carrying out this adjustment the sweep accuracy should 

be checked, see para 4.3.8. 

4.3.4 CH1 AND CH2 BALANCE 

a) Set controls as para 4.3.1 (c). 
b) Switch unit ON and display 2 free running trace. 
¢) Set CH1 POSITION control to half rotation. 
d) Adjust R621 (CH1 BALANCE) PC187 to set trace to screen 

centre. 

e) Set CH1 VOLTS/DIV switch to 10 mv. 
f) Select DC and short circuit CH1 input socket, there should 

be no trace movement. 

Apply 50 kHz sinewave to CH1 input and adjust amplitude 
for 8 vertical divisions display. 

h) Adjust POSITION control from end to end note display 
overlaps. 

i) Adjust R621 for equal peak overtap. 
k) Repeat for CH2 using R721 (CH2 BALANCE). 

4.3.5 CH1 AND CH2 GAIN AND ATTENUATOR 

a) Select CH1, AC and 10 mV/DIV. 
b) Switch unit ON and display a free-running trace (AUTO/ 

LEVEL control IN). 
¢) Connect CH1 directly to 50 mV. 1 kHz squarewave calibrator. . 
d) Adjust R617 (CH1 GAIN) on PC187 for a 5 division 

amplitude display, neglecting any over, or under shoot. 
) Apply 500 mV 1 kHz squarewave to CH1 via 10: 1 probe 

and adjust probe compensation for squarest corner and flat 
top on display then remove probe. 

f) Set CH1 to 20 mV, apply 100 mV 10 kHz squarewave, adjust 
C611 for squarest corner and fist top. 

g) Apply 1 volt 10 kHz via 10 = 1 probe, adjust C612 only for 
squarest corner and flat top on display, then remove probe. 

h) Set CH1 to 50 mV/div, spply 2250 mV 10 kHz signal and 
adjust C615 for squarest corner and flat top. 

j) Apply 2.5 V 10 kHz signal via 10 : 1 probe and adjust C613 
for squarest corner and flat top then remove probe, 

k) Set CH1 to 0.1 V/div, apply 0.5 V 10 kHz signal and adjust 
(C603 for squarest corner and flat top. 

1) Apply 5 V 10 kHz signe! via 10 : 1 probe, adjust C604 for 
squarest corner and fiat top then remove probe. 

m) Set CH1 to 1.0 V, apply 5 V 10 kHz signal adjust C608 for 
squarest corner and fiat top. 

n) Apply 50 V 10 kHz via 10 : 1 probe, adjust C605 for squarest 
corner and flat top then remove probe. 

p) Apply squarewave from calibrator to each of the nine V/div 
settings in turn and check for square response and amplitude 
error, which should not exceed 5%. 

q) Repeat above for CH2 using appropriate trimmers which are 
prefixed with a 7. e.g. RG17 for CH1 becomes R717 for CH2 
ete. 

TABLE OF EXPECTED VOLTAGES 

SUPPLY LINE TEST POINT P.c. BOARD Limits 

47.5V Lower end of D301 PC187 #7IAV tO 479 V 
+13V Eyelet No. 46 PC187 412.65 Vito +14 V 
+36.V Positive lead of C425 PCISF 175 +35. Vito 441 :V 
+80 V Junction C419, D419 C173 +78 Vito +86 V 
42400 V Eyelet No. 13 PC173 42.2 kV to 42.43 kV 
560 V Neg. lead of C416 PCI73 —540 V to —600 V 
-13V Forward lead of L413 perer 175 ~129 V to -145 V 
-7.5V Lower end of D302 C187 -72 V to -7.95 V 
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CHI AND (CH2 HF PULSE RESPONSE 

Set controls as in para 4.3.1 but with both VOLTS/DIV 
switches set to 0.05 V. 
Apply 1 MHz square wave signal to both channels simul- 
taneously via cable terminating load. 
Switch unit on and switch CH2 on. 
Set TIME/DIV switch to 0.5 psec. 
Display 5 div signal of CH1 and adjust R657 and C655 on 
PC187 for squarest leading/top edge of display. (x5 horizontal 
gain may be used to facilitate this). 
Display CH2 and adjust R657 and C655 for best compromise, 
2 3 per cent overshoot or ring on the leading corner. is 
permissible. 
The 10 MHz channel response may now be checked, from a 
50 kHz, 5 division datum point at all settings of V/DIV 
switches 3db = >10 MHz. 

SWEEP ACCURACY 

Set controls as in para 4.3.1. 
Apply 1m sec. time markers to CH1. 
Switch unit on. 
Adjust level for most stable display. 
Adjust R152 (x1 gain) on PC172, in conjunction with 
horizontal position control for an accurate marker/graticule 
alignment of 1: 1. 
Pull horizontal position control for x5 gain and adjust R151 
{x5 gain) on PC172, and horizontal position control for an 
accurate marker/graticule alignment of 1, 
Set TIME/DIV to 0.5 jisec. set horizontal position to x1 gain, 
apply 1 Usec. markers, adjust C2, trimmer capacitor on 
TIME/DIV switch, and horizontal position control for an 
accurate marker/graticule alignment of 1: 2. 

TRIGGER SENSITIVITY 

Set controls as in para 4.3.1 but with TIME/DIV set to 
10 usec. 
Apply 50 kHz sinewave signal to CH1 input. 
Connect x10 probe of monitor oscilloscope to upper end of 
R32 or R33 on PC172. 
Switch unit on. 
Set monitor scope sensitivity to 10 mV/div and adjust 50 kHz 
input to display approximately 6 div. on monitor. 
Adjust level until switching transients appear on monitor 
display. See waveform below. 

g) Adjust R36 backlash)“ on PC172 until transients are 
separated by 1.5 div vertically (or 150 mV at probe tip). 
Disconnect probe and monitor. 

4.3.9 SWEEP STABILITY AND LENGTH 

a) Set controls as in para 4.3.1 but with LEVEL contro! in 
‘OUT’ position and fully clockwise. 

b) Switch unit on. 
¢) Adjust R116 (stability) on PC172 until trace appears then 

back off R116 until trace just ceases. 
d) Note position of R116 rotor. 
e) Apply 50 kHz sinewave signal to CH1 input. 
f) Set TIME/DIV to 10 jisec. 
g) Adjust level for a stable display. 
h) Back off R116 until trace disappears and note R116 rotor 

position. 
j) Set R116 mid way between two noted positions. 
k) Adjust R107 (sweep length) on PC172 for a trace length of 

10.2 divisions. 

4.3.10 INTERNAL CALIBRATOR 

a) Set controls as in para 4.3.1 but with TIME/DIV set to 0.5 sec. 
b) Set CH1 attenuator to 0.1 V and DC. 
c) Connect CAL output to CH1 input and to digital voltmeter. 
d) Connect ground of digital voltmeter to ground socket on R.H. 

side. 
e) Switch unit on and note that trace steps upwerds, 

approximately half way across screen. 
f) Note digital volt meter reading after step has taken place, and 

adjust R316 (calibrator) on PC172 for a reading of 300 mV 
40.3 mv. 

11 TV TRIGGER 

a) Select CH1, DC, TV, INT and +ve polarity. 
b) Apply composite T.V. video signal to CH1, and adjust 

amplitude of CH1 attenuator for a 3 division p-p display. 
¢) By adjustment of LEVEL control, in the ‘OUT’ position only, 

TV line synchronisation should occur on the seven fastest 
sweep ranges, and TV field on the twelve slowest ranges. 
There are no internal adjustments for T.V. and failure to lock 
would indicate a circuit fault. 

15 
DIVS. 
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SECTION 5 

COMPONENTS LIST 

Values of resistors are stated in ohms or muitiples of ohms; ratings at 70°C are in watts or sub-multipies of watts. Values of capacitors are 

stated in sub-multiples of farads: ratings at 70°C are in volts or kilovolts. 
Whenever possible, exact replacements for components should be used, although locally available alternatives may be satisfactory for 

standard components. 

Any order for replacement parts should include: 

1, Instrument type 4. Component part number 
2. Instrument serial number 5. Component value 
3. Component circuit reference 

CIRCUIT REFERENCE BLOCKS 

The table below gives the blocks of circuit references, so that the reader can relate the items listed in this chapter and their location 
in the circuitry in Section 6. 

Circuit 
Reference 

Circuit Fig. 

From To 

‘Sweep Generator, Unblanking & X Amp. 5 
1 300 Time/Div Switch 8 

Trigger 4 

301 400 "Calibrator & CRT 6 

401 600 { Beteary Chaiuer 7 Power Supply 

601 630 Channel 1 Input 1 

Y Output 
oa a { Chop-Alternate Bistable } s 

701 730 Channel 2 Input 2 

ABBREVIATIONS 

BM Button mica CMP Cermet preset PS Polystyrene 

© Carbon E Electrolytic Se Selenium 
CP Carbon preset Ge Germanium si Silicon 
CV Carbon variable MF — Metal Film SM Silver mica 
CER Ceramic MO Metal oxide WW Wire-wound 
CT Ceramic Trimmer PC Polycarbonate WWP —— Wire-wound preset 
CM — Cermet thick film PE Polyester WWV — Wire-wound variable 

PP Polypropylene 

TEKTRONIX U.K. LIMITED 

36 - 38 Coldharbour Lane, Harpenden, Hertfordshire, England 

Telephone: Harpenden 63141 Telex: 25559 

All requests for repairs or replacement parts should be directed to the Tektronix Field Office 
or representative in your area. In the UK contact the Harpenden address above. 

This procedure will assure you the fastest possible service.



cIR PART VALUE DESCRIPTION RATING Eff. 
REF NUMBER Ser.No. 

8401 146-0027-00 1.25V Cell NiCad. D Size 4AH 
B402 146-0027-00 1,25V Cell Ni Cad. D Size 4AH 
8403 146-0027-00 1.25V Cell NiCad. 0 Size 4aH 
8404 146-0027-00 1.25V Cell Ni Cad. D Size 4AH 
8405 146-0027-00 1.25V Cell NiCad. D Size 4aH 
8406 146-0027-00 1.25 V Cell NiCad. D Size 4 AH 

DESCRIPTION DESCRIPTION 
ciR PART VALUE TYPE TOL RATING Eff. ciR PART VALUE TYPE TOL RATING Eff. 
REF NUMBER F % Volts Ser.No. REF NUMBER F % Volts Ser.No. 

c 285-0843-00 30p Ps 2p 350 703101 
C2 —-281-0732-00 3-12p cr 350 © 703101 402 -290-0675.01 47m ELEC i6 
C3 = -285-1110-00 1.04% PC 1 40 C403 285091500 100n = PE 20 100 
ca 285-1146.00 10 PS 1 63 611501 
C5 =: 285-1057-00 50p PS 1p 350 
C6 - 285-0828-00 22n = PE 5 250 612001 
c7 285-1078-00 1.5 PE 20 63 
C8 ~—-281.0710-00 10n cER 250 C411 290-0676-00 14 ELEC 100 
co 281-0710-00 10n CER 250 C412 285-0836-00 47n PE 20 250 

413 290-0679-00 1m ELEC 10 

C415 290-0677-00 14 ELEC 350 
C416 290-0677-00 14 ELEC 350 
C417 230-0676-00 1p ELEC 100 

C21 285-0796-00 100n PE 20 250 C418 © 290-0678.00 47 u ELEC 25 
€22 ©-290-0493-00 22y ELEC 25 C419 290-0676-00 14 ELEC 100 
C23 285-0915-00 100n = PE 20 100 
C24 © 281-0710-00 10n cER 250 C421 290-0678-00 474 ELEC 25 
c25 290-0943-.00 22H ELEC 2 422 «= 290-0688-00 224 ELEC 63 

423 290-0678-00 47u ELEC 25 
C27 =—- 285085400 100p PS 2p 350 424 © 290-0678-00 47u ELEC PF 
C28 © 290-0661-00 100 ELEC 16 C425 © 290-0688.00 224 ELEC 63 
C29 290-0661.00 100u ELEC 16 

C31 © 285-0869-00 47p PS 2p 350 
C32 285-0854-00 100p PS 2p 350 
C33 -290-0762-00 22M = ELEC 63 609351 
C34 —-285-0759-00 2.2n PS 5 125 C431 281-0747-00 18n CER 1250 
C35 —-285-0887-00 1.5n PS 5 125 C432 281.0747-:00 1.8n CER 1250 
€36 © 290-0707-00 224 ELEC 25 C433 -281-0748-00 In CER 20 1250 
C37 285-0869-00 47p PS 2p 350 C434 281074800 19 CER 20 1250 

C100 285.0871-00 150p PS 350 
C10t 2850776-00 27p Ps ip 350 C501 285-0796.00 100n PE 20 250 
102 © 290-0661.00 100n ELEC 16 C602 281.0723.00 18p CER O1p 500 
C103 281-0710-00 10n cER 250 C603 281015500 222p PS 500 
C104 ©285-1054.00 270p PS 1 350 609280 C604 281-0155-00 222p PS 500 
C105 285-0867-00 20p PS ip 350 C505 281-0155-00 222p PS 500 
C106 285-0779-00 470n PE 20 100 C606 Twisted wires mounted on S602 
C107 © -290-0623-00 47 ELEC 25 607 285-1080-00 220p PS 5 350 
C108 © 285-1018-00 22p Ps 1p 350 C608 —281-0157-00 5.5-65.5p PS 500 
C109 281-0705-00 1p CER O1p 500 C609 285-0776-00 27p PS ip 350 
C110 © 285-0915-00 100n PE 20 100 
C111 285-0847-00 560p PS 5 125 C611 281-0154.00 2-12p PS 500 
C112 285-0915-00 100n PE 20 100 C612 281-0156-00 14.6.4p PS 500 
C113 285-0915-00 100n = PE 20 100 C613 281-0155-00 222p PS 500 
C114 281071100 39p CER 025p 750 609157 C614 281-0731.00 56p CER O5p 750 
C115 285-0867-00 20p PS ip 350 C615 281-0155.00 222p PS 500 
C16 285-0873.00 200p PS 5 350 610002 C616 281073100 56p CER OSp 750 

€617 281071000 10n cER 250 
301 2f1-0710-00 10 ceR 250 Ce18  285-091500 100n PE 2 100 
302 -281.0710-00 10n CER 250 619 285088700 15n = PS 125 
303 281-0710-00 10n CER 250 
C204 -281.071000 10n CER 250 C621 285-0759-00 22n = PS. 5 125 
C305 281071000 10n CER 250 609249 C622 285-0760-00 3320p PS 5 125 
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DESCRIPTION DESCRIPTION 
ciR PART VALUE TYPE TOL RATING Eff. ciR PART VALUE TYPE TOL RATING Eff. 

REF NUMBER F * Volts Ser.No. REF NUMBER F * Volts ‘Ser.No. 

C631 «= 285-0915-00 100n PE 20 100 C701 + 285-0796-00 100n PE 20 250 

C632 «6285-0850-00 1000p PS 5 125 702 «=-281-0723-00 18p CER 1p 500 

C633 285-0760-00 330p PS 5 125 C703 281-0155-00 2-22p PS 500 

C634 285-0869-:00 47p PS 2p 350 C704 = 281-0155-00 2-22p PS 500 
C635 285-0800-00 10n PE 20 250 C705 281-0155-00 2-22p PS 500 

C636 4 ©285-0760-00 330p PS 5 125 C706 = Twisted wires mounted on S702 

C637 285-0850-00 1000p PS 5 125 C707 =. 285-1080-00 220p PS 5 360 

C638 285-0869-00 47p PS 2p 350 C708 =. 281-0157-00 5.5-65.5p PS 500 
C709 + 285-0776-00 27p PS Ip 350 

C711 = -281-0154-00 2-12p PS 500 

C651 = 281-0710-00 10n CER 250 C712 «-281-0156-00 1464p PS 500 
C652 285-0854-00 100p PS 5 350 C713 -281-0155-00 2-22p PS ‘500 

C653 -281-0676-00 22p cER O1p 500 C714 = 281-0731.00 56p CER O5p 750 
C654 281-0676-00 22p CER ip 500 C715 «281-0155-00 2-22p PS 500 

C655 281-0157-00 5.5-65.5p 500 C716 «6281073100 56p CER 05p 750 
C656 285-0854-00 100p PS 5 360 C717 =: 281-0710-00 10n cER 250 

C657 «9. 281-0710-00 10n CER 250 
C658 + 290-0623-00 4.7 ELEC 25 C719 «=6285-0887-00 15n PS 125 

C659 290-0707-00 22u ELEC 25 

“C660 285-0844.00 39p PS 2p 350 609249 C721 = 285-0759-00 2.2n PS 5 125 

C661 © 285-0920-00 56p PS 2p 350 609249 C722 285-0760-00 330p PS 5 125 

* not fitted on some instruments. 

cIR PART VALUE DESCRIPTION TYPE TOL RATING Eff. 
REF NUMBER *% ‘Ser.No. 

D21 152-0062-01 75V INS14 Si 50mA 
22 152-0062-01 75 1N914 Si 50 mA 
023 152-0062-01 75V 1N914 Si SO mA 

24 152-0370-00 50V AAY30 Ge 25mA 
025 152-0370-00 50V AAY30 Ge 25 mA 

D101 152-0062-01 75V 1N914 Si 50 mA 

D102 152-0062-01 75V 1N914 Si 50 mA 

D103 152-0062-02 sv 1N4148T Si 50 mA 609280 
D104 152-0062-01 mV 1N914 Si 50 mA 

0105 152-0062-01 Vv 1N914 Si 50 mA 
D106 152-0062-01 75V 1N914 Si 50 mA 

D107 152-0062-01 75V 1N914 Si 50 mA 
D108 152-0062-01 Vv 1N914 si 50 mA 
D109 152-0062-01 75V 1N914 si 50 mA 

ot 152-0062-01 75V INS14 si 50 mA 

D112 152-0062-01 75V 1N914 Si 50 mA 
D113 152-0062-01 75 1N914 Si 50 mA 
D114 152-0062-01 75 1N914 Si 50mA 611501 
DS 152-0062-01 75V 1N914 Si 50 mA 611501 

D301 152-0347-00 75V Zener Si 330 mw 

0302 152-0347-00 75V Zener Si 330 mw 

D303 152-0388-00 130V Zener si 400 mw 

D304 152-0062-01 75V 1N914 Si 50 mA 

D315 152-0347-00 75V Zener si 330 mw 

D316 152-0062-01 7aV IN914 Si 50 mA 

D317 152-0062-01 75V 1N914 Si 50 mA 
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cIR PART VALUE DESCRIPTION TYPE TOL RATING Eff. 
REF NUMBER % Ser.No. 

0401 152-0339-00 1N4001 si 50V 
ps02 152-0339-00 4N4001 Si SOV 
403 152-0339-00 1N4001 Si 50V 
D404 152-0339-00 1N4001 Si 5oV 
D405 152-0421-00 33V Zener Si 330 mw 
D406 152-0062-01 75V 1N914 si 50 mA 
D407 152-0625-01 L.E.D. Ga Asp 50 mA 613251 
D408 152-0467-00 1NS400 si s0V 

D411 152-0062-01 75V 1N914 si 50 mA 
D412 152-0062.01 75V 1N914 Si 50 mA 
0413 152-0468.00 BAX16 si 150V 
D414 152-0468-00 BAX16 si 150 V 
pais 152-0468-00 BAX16 Si 150V 
D416 152-0468-00 BAX16 Si 150V 
D417 152-0515-00 SCM60 si 6kV 
D418 152-0468-00 BAX16 si 150 V 
pa1g 152-0468-00 BAX16 si 150 V 

421 152-0468-00 BAX16 Si 150 V 

D431 152-0515-00 scm60 Si 6kV 
D432 152-0515-00 ScCM6O Si 6kV 
433 152-0515-00 ScMé60 Si 6kV 
0434 152-0515-00 SCM6O si 6KV 

0601 152.0483-00 10Vv E1104 Si 
0602 152-0541-00 12Vv BAY 82 si 50 mA 610101 
603 182-0541-00 12Vv BAY 82 si 50 mA 610101 

0631 152-0062-01 75V 1N914 si 50 mA 
D632 182-0062-01 75V 1N914 Si 50 mA 
0633 152-0062-01 75V 1N914 Si 50 mA 
D634 152-0062-01 75V 1N914 Si 50 mA 
D635 1§2-0062-01 75V 1N914 si 50 mA 
D636 152-0062-01 75V 1N914 si 50 mA 612401 

D651 152-0614-00 40Vv 1N4448 si 75 mA 611501 
D652 152.0614.00 4ov 1N4448 si 75 mA 611501 
D653 152-0614-00 4ov 1Naaas si 75 mA 611501 
Des4 152.0614-00 40 1N4aa4g Si 75 mA 611501 
0655 152-0614-00 4oVv 1N4448 si 75 mA 611501 
D656 152-0614-00 40V 1N4443 si 75 mA 611501 
D657 152-0614-00 40Vv 1N444B si 75mA 611501 
bess 152-0614-00 40v 1N4448 Si 75 mA 611501 
D659 152-0625-01 LED Ga Asp 613251 

0701 152-0483-00 OV CE1104 Si 
0702 152-0541-00 12Vv BAY 82 Si 50 mA 610101 
9703 152-0541-00 12Vv BAY 82 si 50mA 610101 
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cIR PART VALUE DESCRIPTION TYPE TOL RATING eff. 

REF NUMBER * ‘Ser.No. 

FB601 276-0597-00 Ferrox Cube Bead FX1115 609201 
F701 276-0597-00 Ferrox Cube Bead FX1115 609201 

FS401 159-0079-00 500 mA Fuse Link 1.25” ig. slow (for 112V) 

FS401 159-0077-00 250 mA Fuse Link 1.25”" Ig. slow (for 225V) 

Fs402 159-0076-00 3A Fuse Link 1.25” Ig. slowbattery) 

L301 (with V301) Trace Rotation Coil 

L402 108-0837-00 100 wH Inductor fixed Ferrite cored s 610101 

L4it 108-0482-00 160 HH Inductor fixed Iron dust cored 

L412 108-0482.00 160 fH Inductor fixed Iron dust cored 
L413 108-0482-00 160 BH Inductor fixed iron dust cored 
L4ai4 108-0482-00 160 WH Inductor fixed iron dust cored 

L631 108-0780-00 53 WH Inductor tron dust cored 10 
L632 108-0780-00 53 LH Inductor Iron dust cored 10 
L633 108-0482-00 160 WH Inductor Iron dust cored 
L634 108-0482-00 160 Inductor Iron dust cored 

PL4o1 134-0154-00 Plug — Mains 
PL4o2 134.0125-00 Plug — Charging check 

DESCRIPTION DESCRIPTION 
ciR PART VALUE TYPE TOL RATING Eff. ciR PART VALUE TYPE TOL RATING Eff. 
REF NUMBER Ohms %* Watts Ser.No. | REF NUMBER Ohms % Watts Ser.No. 

Ri - 325-0166-00 143k = MF 1 250 m R31 -317-0563-01 56k c 5 125m 
R2  -325-0166-00 143k = MF 1 250 m R32 -317-0682-01 68k C 5 125m 
R3 325016700 422k MF 1 250 m R33 -317-0362.01 36k C 5 125m 
R4 —- 325-0168.00 715k = MF 1 500 m R34 -317-0101-01 100 c 5 125m 
R5 —-:325-0169-00 143M MF 1 500 m R35 317062201 62k C 5 125m 609351 
R6 —- 325-0170-00 422M MF 1 500 m R36 -311-1893-.00 100 cMP 20 500m 611101 

R37 317-0201-01 200 c 5 125m 
R38 317-0121-01 120 c 5 125m 

R39 -317-039201 39k C 5 125 m 
R40 317-0105-01 1M c 5 125m 
R41 317-0103.01 10k c 5 125 m 

R20 317-0180-01 18 c 5 125m R42  317-0334-01 330k 5 125m 
R21 -317-0513.01 51k c 5 125m 610841 | R43 317-0753-01 75k c 5 125 m 
R22 317-0561-01 560 c 5 125m R44 317-0331.01 330 c 5 125m 
R23 317-0682.01 68k C 5 125m R45 317-0104.01 100k C 5 125m 
R24 -317-0622-01 6.2k 5 125m R46 317-0105-01 1M c 5 125m 
R25 317-0682-01 68k C 5 125m R47 317075201 75k C 5 125m 609351 
R26 317-0561-01 560 ¢c 5 125m R48 317-0101-01 100 ¢c 5 125m 
R27t 311-1708.00 47k cv 20 250 m R49 317018201 18k C 5 125m 
R28 317039301 39k c 5 125m R50 311-1692.00 22k cP 20 50 m 
R29 317-0273-01 27k c 5 125m R51 -317-0821-01 820 c 5 125m 
R30 317-0180-01 18 c 5 125m R52 317-0470.01 47 c 5 125m 

1 with switch 
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DESCRIPTION DESCRIPTION 

ciR PART VALUE TYPE TOL RATING Eff. cIR PART VALUE TYPE TOL RATING Eff. 

REF NUMBER = Ohms % Watts — Ser.No. REF NUMBER = Ohms % Watts — Ser.No. 

R101 317-0203-01 20k c 5 125m R308t 311-1816.00 1M cv 20 150m 609451 
R102 317-0332-01 3.3k c 5 125m R309 311-1651-00 1M cP 20 50m 

R103 317-0332-01 3.3k c 5 125m R310 317-0824-01 820k c 5 125m 

R104 317-0823-01 82k c 5 125m 611801 R311 -317-0105-01 1M c 5 125m 
R105 317-0103-01 10k c 5 125m R312 311-1651-00 1M ce 20 50m 
R106 = 317-0752-01 7.5k c 5 125m 609280 A313 315-0105-02 1M c 5 250 m 
R107 =311-1692-00 22k cP 20 50m R314 317-027201 27k c 5 125m 
RIOB =317-0471-01 470 c 5 125m R315 317-0104-01 100k c 5 125m 

R109 =317-0471-01 470 c 5 125m R316 311-1652.00 22k cP 20 50m 
R110 -317-0621-01 620 c 5 125m R317 -317-0104-01 100k c 5 125m 

Rit 317-062201 62k c 5 125m R318 317-068201 68k c 5 125m 

R112 317-0203-01 20k c 5 125m 612001 R319 317-022201 22k c 5 125m 
R113 317-0913-01 91k c 5 125m 

R114 =317-0123-01 12k c 5 125m R321 317-0333-01 33k c 5 125m 

R115 317-0183-01 15k c 5 125m R322 317-0433-01 43k c 5 125m 
R116 311-1654-00 10k cr 20 50m R323 321-0172-48 604 MF 1 125m 

R17: 317-0103-01 10k c 5 125m R324 317-0222-01 22k c 5. 125m 
RMB 317-0223-01 22k c 5 125m 
R119 =317-0391-01 390 c 5 125m 

A121 317-0123-01 12k c 5 125m 
R122 317-0564-01 560k C 5 125m 
R123 -317-0753-01 75k c 5 125m R401 317-015201 15k c 5 125m 
R124 -317-082201 82k c 5 125m R402 317-0181-01 180 c 5 125m 

R125 317-0432-01 4.3k c 5 125m R403 317-0151-01 150 c 5 125m 
RI26  317-0123-01 12k c 5 125m R404 + 311-1653-00 220 cP 20 50m 

R127 317-0331-01 330 c 5 125m R405 308-0727-00 1 ww 10 1 
R128 317-0123-01 12k c 5 125m R406 317-0104-00 100k c 5 125m 

R129 317-0623-01 62k c 5 125m 

R131 317-0222-01 22k c 5 125m 

Riesz SONGS OF “INE ¢ 5 1aes0 R411 317-0102-01 1k c 5 125m 
R133 317-0334-01 330k c 5 125m R412 317-0102-01 1k c 5 125m 
R134 317022001 22 c 5 125m 

R413 317-0241-01 240 c 5 125m 
R135 =317-0332-01 33k c 5 125m 
R136 317-0822.01 82k c 5 125m R414 -317-0241-01 240 c 5 125m 

R415 =317-0102-01 1k c 5 125m 
RIZ7t 311-1648-00 22k cv 20 250m 
R138 317-0333-01 33k c 5 125m R416 317-0102-01 1k c 5 125m 
R139 317-0363-01 36k c 6 425m R417: 317-0102-01 1k c 5 125m 

R418 307-0382-00 7.5 c 5 125m 

R141 317-0223-01 22k c 5 125m 
R142 317-0123-01 12k c 5 125m 

R143 317-0103-01 10k c 5 125m 

R144 = 317-0622-01 62k c 5 125m 
R145 317-0330-01 33 c 5 125m R601]* 900 k 1 250m 

R146 «-317-0562-01 56k c 5 125m R602, sis gore00 Wk 1 250m 

RI47) -317-027201 27k c 5 125m R6O3|* 990k 1 250m 
R148 317-0680-01 68k c 5 125m R604, SOME 10.1k 1 250m 
R149 -317-0471-00 470 c 5 125m R605) 500 k 1 250m 

R606] * 1M 1 250m 

R151 311-1655-00 100 cP 20 50m R607? 310-0683-00 800k 1 250m 
R152 311-1706-00 470 cP 20 50m R608 250k 1 250m 
R153 317-0752-01 7.5k c 5 125m R609 1M 1 250m 
R154 =317-0362-01 3.6k c 5 125m R610 317-0150-01 15 c 5 125m 612101 

R155 317-0330-01 33 c 5 125m R611 315-0104-01 100k c 5 250 m 
RIS6 317-0622-01 62k c 5 125m REI2 = 317-0101-01 100 c 5 125m 

R187 317-0103-01 10k c 5 125m R613 317-0750-01 75 c 5 125m 

RIS8 317-0103-01 10k c 5 125m R614 317-0152-01 15k c 5 125m 

R615 317-0332-01 33k c 5 125m 

RGEIG §=317-0113-01 11k c 5 125m 609351 
R617: 311-1656-00 4.7k ce 5 50m 

R618 = 317-0912.01 9.1k c 5 125m 
R301 317-0241-01 240 c 5 125m R619 317-0102-01_ 1k c 5 125m 

R302 311-1649-00 470k cP 20 50m 
R303 311-1776-00 47k cv 20 100 m R621 311-1764-00 47k CMP 20 500 m 

R304 317-0241-01 240 c 5 125m R622 317-0203-01 20k c 5 125m 

R305 301-0565-01 5.6M c 5 500 m R623 -311-1658-00 47k cv 20 250 m 
R306t 311-1816-00 1M cv 20 150m 609451 R624 = 317-0913-01 91k cr 5 125m 612301 

R307 «-316-0185-01 18M c 10 250m 609351 R625 317-0302-01 3k c 5 125m 

t with switch * thick film cermet resistor 
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DESCRIPTION 
ciR PART VALUE TYPE TOL RATING Eff. 
REF NUMBER Ohms % Watts Ser.No. 

R631 317-0103.01 10k c 5 125m 
R632 317-0151-01 150 c 5 125m 
R633 317-0361-01 360 c 5 125m 
R634 317-0752:01 75k ¢ 5 125m 
R635 -317-0153-01 15k c 5 125m 
R636 -317-0223-01 22k c 5 125m 
R637 317-0103-01 10k 3 5 125m 
R638 -317-0512-01 5.1k = C 5 125m 
R639 -317-0223-01 22k c 5 125m 
R640 317-0153-01 15k c 5 125m 
R641 317-0821-01 820 © 5 125m 
R642 317-0392-:01 39k C 5 125m 
R643 317-051201 51k C 5 125m 
R644 317-0153-01 15k c 5 125m 
R645 317-0361-01 360 c 5 125m 
R646 317-0752-01 75k ¢ 5 125m 
R647 317-0103-01 10k c 5 125m 
R648 -317-0102-01 1k is 5 125 m 
R649 317-0102-01 1k cS 5 125m 
R650 317-0473-01 47k cr 5 125m 612401 
R6S1 317-0152-01 15k 5 125 m 
R652 317-0752-01 75k C 5 125m 

R654 317-0562-:01 56k C S 125m 
R655 315-0152-02 15k C 5 250 m 
R656 321-019348 1k MF 1 125m 
R657 311-1653-00 220 cp 20 50m 
RGSB 317-0102.01 1k c 5 125m 
RG59 317-0241-01 240 e 5 125m 

R661 315-0152-02 15k ¢ 5 250 m 
R662 321-0193.48 1k MF 1 125m 
R663 317-0562.01 56k Cc 5 125m 

RG6S 317-0752-01 75k C 5 125 m 

R667 317-0220-01 22 (3 5 125 m 
REGS 317-0152-01 15k C¢ 5 125m 

R701 |" 900 k 1 250m 
R702} 310-0679-00 454, 1 250 m 
R703 |* 990 k 1 250m 
p74] 3100878-00 441, 1 250m 
R705 500 k 1 250 mm 
R706 |* 1M 1 250m 
R707 p 310-0683-00 800k 1 250 m 
R708 250 k 4 250m 
R709 1M 1 250 m 
R710 -317-0150-01 15 c 5 125m 612101 
R711 315-0104-01 100k 5 250 m 
R712 317-0101-01 100 c 5 125m 
R713 317-0750-01 75 € 5 125m 
R714 317-0152-01 15k C 5 125m 
R715 317-0332-01 33k ¢ 5 125m 
R716 317-0113-01 11k S 5 125m, 609351 
R717 311-1656-00 47k = cP 20 50 m 
R718 317-0912-01 91k C 5 125 m 
R719 317-0102-01 1k c 5 125m 

R721 311-1764-00 47k cmp 20 500 m 
R722 317-0203-01 20k G 5 125m 
R723t 311-1672:00 47k cv 20 250m 
R724 =—317-0913-01 91k cr 5 125m = 612301 
R725 317-0302-01 3k c 5 125m 

+ with switch 

77 

ciR PART DESCRIPTION Eff. 
REF NUMBER Ser.No. 

$1 -260-1638-00 Time/Div 

$21 260-1429-00Int/Ext Trig 
$22 260-1429-00 Polarity 
$23 260-1429-00 AC-TV 
$24 WithR27 Auto 

S101 withR27_ Auto 
$102 with R137 x5 gain 

$401 260-1429-00 Slide 125/250 V 
$402 260-1307-00 Slide Hi-Lo Line 
$403 with R308 Instrument On/Ott } canes 
$404 with R30B_— Instrument On/Ofl } 
$405 with R306 Power On/Off } 
$406 with R306 Power On/Off ; 

$601 —260-1429-00 Slider AC-DC 
$602  260-1690-00 Volts/Div 

$631 with R723. On CH2 
$632 260-1401-00 Trig select 

$701 260-1429-00 AC-DC 
$702 260-1690-00 Volts/Div 

SK21 131-1654.00 BNC Ext. Trig. 

SK315 131-1268-00 2mm Probe test Cal 0.3 V 
SK401 131-1735-00 External DC/Battery Check 
$K402 136-0389:00 Charging Check 610101 

SKG601 131-1654-00 B.N.C. 5082 73-10-01 

SK701 131-1654-00 B.N.C. 508273-10.01 

T401 —120.0885-00 Power 
T411 — 120-0886-01 Inverter 

* thick film cermet resistor 
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cIR PART VALUE DESCRIPTION TYPE TOL RATING Eff. 

REF NUMBER “ Ser.No. 

THEOI 307-0288-00 1.3k2 N.T.C. Type VH1038 20 osw 

TH701 307-0288-00 1.34kQ N.7.C. Type VH1038 20 oswW 

ciR PART — DESCRIPTION TYPE Eft. ciIR PART — DESCRIPTION TYPE Eff. 
REF NUMBER Ser.No. REF NUMBER Ser.No. 

TR21 151-0127-02 BSX20 si NPN TR411 151-0479-00 BDXx36 Si NPN 
TR22 151-0127-02 BSX20 Si NPN TR412 151-0479-00 BDX36 si NPN 
TR23  151-0317-00 BC109C Si NPN 
TR24 151-0320-01 MPS6518 Si PNP 
TR25 151-0320-01 MPS6518 Si PNP 
TR26 151-0320-01 MPS6518 si PNP 

TR6O1 151-1076-00 WN537A Si 
TR602 151-0127-02 BSX20 Si NPN 
TRGOS 151-0317-00 BC109C si NPN 
TR6O4 151-0242-00 2N3904 si NPN 

TR101 151-0320.01 MPS6518 si PNP 
TR102 151-0326.00 8C107 Si NPN 
TRIO3_ 151-1076-00 WN537 Si 
TR104 151-0317-00 BC107 Si NPN 612001 
TRIOS 151-0326-00 B8C107 si NPN 
TR106 151-0326-00 8C107 Si NPN TR631 151-0326-00 8C107 Si NPN 
TR107 151-0242-00 2N3904 Si NPN TRE32 151-0326-00 BC107 Si NPN 
TR108 151-0320-01 MPS6518 Si PNP TR633_ 151-0317-00 BC109C Si NPN 
TR109 151-0242-00 2N3904 Si NPN 

TR111_ 151-0320-01 MPS6518 Si PNP 
TR112_ 151-0242-00 2N3904 Si NPN 
TR113_ 151-0242-00 2N3904 Si NPN 
TR114 151-0320-01 MPS6518 Si PNP TRG6S51 151-0320-00 MPS6518 si PNP 

TR652 151-0242-00 2N3904 si NPN 
TR653 151-0242-00 2N3904 si NPN 
TR654 151-0320-00 MPS6518 Si PNP 

TR301 151-0326-00 8C107 si NPN 
R302 151-0525-03 FRB749 Si NPN 

TR7O1 151-1076-00 WNS37A 
TR702 151-0127-00 BSX20 NPN 

TR315 151-0320-00 MPS6518 Si PNP TR703 151-0317-00 BC109C NPN 
TR316 151-0320-00 MPS6518 Si PNP TR704 151-0242-00 2N3904 NPN 

TR401 151-0320-00 MPSG518 si PNP 
TR402 151-0480-00 2SC1173(R) Si NPN 301 154-0706-00 CRT Type D10-193 

f/8 v77



SUB ASSEMBLIES 

For positions of the various sub assemblies see the exploded views, Section 6. Each main assembly comprises e number of smaller sub-assemblies, 
miscellaneous components and mechanical parts (see also mechanical parts list). 

MAIN ASSEMBLY SUB ASSEMBLY PART NUMBER 

R/H SIDE ASSEMBLY PC172 wired 670-3529-01 
(Sweep and Calibrator) 

TIME/DIV switch 262-0978-00 

L/H SIDE ASSEMBLY PC187 wired 670-3743-00 
(¥ Amplifier and 

chop/alternate bistable) 
VOLTS/DIV switch (CH1) 262-0977-00 
VOLTS/DIV switch (CH2) 262-0977-00 

LOWER ASSEMBLY PC173 wired 670-3530-00 
(Power and tube supplies) 

CENTRE ASSEMBLY AND PC178 wired 670-3308-00 
REAR PANEL 
(Tube assembly and line 
voltage selection 

5/9



DRG. PART 
NUMBER 

1 101-0026-00 
2 101-0025-00 
3 333-2050-00 
4 333-2051-00 

6 333-2207-00 
7, 337-2123-.02 
8 333-1913-05 
9 337-2054.00 
10 343.0234-00 
nN 313-0413-00 

313-0414-00 
12 200-1657-01 
13 101-0028-00 
14 200-1828-01 

16 407-1503-00 
7 407-1502-00 
18 381-0351-02 
19 441-1225-02 
20 343.0108.00 
2 333-1879-02 
22 441-1384.00 
23 343.0512-00 
24 376-0148.01 
25 384-1381-00 
26 407-1821-00 
27 361-0670-00 

23 391-0143.01 

31 366-1654-00 
32 366-1657-01 
33 210-1247-00 
34 358-0460-00 

36 366-1656-01 

38 334-2227-01 
39 366-1414-15 
40 376-0136.00 
4 376-0132.00 
42 384-1141.08 

a4 220-0727-00 

46 200-1863-01 
47 134-0154-00 
48 200-1675-01 
49 334-2552-03 

51 343.0500.01 
52 334-2633-.00 
53 352-0447.00 
54 101-0027-02 
55 101-0027-03 
56 166 0511-00 

58 437-0186-00 
59 367-0208-02 
60 367-0208-03 

62 214-2286.01 
63 214-2286-02 
64 105-0680-00 

5/10 

D32 MECHANICAL PARTS 

FOR POSITIONS OF THE MECHANICAL PARTS SEE THE EXPLODED DRAWINGS WHICH FOLLOW 

Effective 
‘Ser. No. 

DESCRIPTION 

Front Trim (LH) 
Front Trim (RH) 
Front Panel (TIME/DIV) 
Front Panel (VOLTS/DIV) 

Side Panet 
Screen, Elec. (VOLT/DIV) 
Front Panel (Control) 
‘Screen, Cover 
Cable Cleat 
Graticule (Blue) Assembly 
or 
Graticule (Amber) Assembly 
Front Bezel (Side) 
Front Bezel (Upper) 
Front Bezel (Lower) 

Bracket 

Bracket 
Bar 
Centre Chassis 
Cable Cleat 
Rear Panel 
Bottom Tray 

Transtormer Clamp 
Flexible Coupling 
Shaft Extension 
Bracket fixing point 
Spacer Pivot 

Block (Voltage Identification) 

Knob Assembly 
Knob Assembly 
Felt Washer 
Bush 

Knob Assembly 

Rear Label 
Knob-Push Button-Assembly 
Coupling 
Switch Extension Coupling 
Extension Rod 

Type “U* Nut 

Cover 
Power Plug 
Transformer Cover 
Name Piate (Serial No.) 

Clamp (C402) 
Label (Fuse Identification) 
Battery Holder (see Mechanical Assembly) 
Handle Trim (LH) 
Handle Trim (RH) 
Insulating Sleeve 611675 

Cover Cabinet 
Handle (LH) 
Handle (RH) 

Index Ring (RH) 
Index Ring (LH) 
Handle Catch 

DRG. 

6 
6 
7 

cal 
72 
73 

ry 

7 

79 

81 

83 

87 

)) 
92 

95 

7 

100 
101 

103 

105 
106 

ws 
112 
ng 
114 
15 
116 
17 

121 
122 
123 
124 

128 
129 
131 

PART 
NUMBER 

214-2287-00 
200-1830-01 
367-0207-01 
210-1235-00 
200-2126-00 

337-2008-00 
220-0527-00 
378-0836-00 
348-0167-01 
200-0882-01 

200-1725-01 
384-0941-00 
437-0171-01 
361-0275-00 
407-1500-00 
131-1259-00 
210-0297-00 
343-0207-00 

213-0460-00 
213-0694-00 
213-0454-00 
213-0720-00 
213-0699-00 
213-0392-00 
213-0393-00 

213-0406-00 
213-0395-00 
21300321-00 
213-0391-00 
213-0400-00 
213-0730-00 
213-0403-00 
213-0515-00 

213-0248-00 

213-0354-00 
213-0727-00 

210-1213-00 
210-1211-00 
210-1214.00 
210-1159-00 
210-1207-00 
210-1209-00 
210-1210-00 

210 1079-00 
210-1203-00 
220-0719-00 
220-0718-00 
220-0717-00 
220-0716-00 

220-0693-00 
213-0280-00 
220-0720-00 

DESCRIPTION Effective 
Ser. No. 

Handle Spring 
Handie Cover 
Handle Grip 
Handle, Washer Assembly 
Fuse cover 612201 

Gun Shield (CRT) 
Nut Ring 
Screen 
Foot 
Cap 

Warning Cover 
Extension Rod 
Front Cover Protection 
Spacer Bush 
Bracket Heatsink 
Earthing Contact 
Solder Tag 6BA 
Cable Clest 

‘Screw BBA CH HD x % 
Screw 8BA CH HD x 5/16 
‘Screw 8BA CSK HD x i 
Screw 8BA R/CSK HD x 
Screw 8BA R/CSK HD x 3:8 
‘Screw 6BA PAN HD x 3/16 
Screw 6BA PAN HD x 4" 

Screw 6BA PAN HD x 3/8 
Screw 6BA PAN HD x7 
Screw 6BA CH HD x % 
‘Screw GBA CSK HD x 4° 
Screw 6BA CSK HD x 3/8" 
Screw 6BA CH HD x %" 
Screw 4BA CSK HD x %” 
Screw 2BA PAN HD x %" 

Screw Set M3 x 3mm 

Screw S/T No 2 Type B PAN HD x %% 
Screw S/T No 4 Type B PAN HD x 3/8 

Washer 8BA Small 
Washer 8BA Large 
Washer 8BA Shakeproof 
Washer 6BA SRBP- 
Washer 6BA Large 
Washer 6BA Small 
Washer 6BA Shakeproot 

Washer, Lock 3/8"i.d. %" od 
Washer 28A Shakeproof 
Nut 884 (HALF) 
Nut BBA (FULL) 
Nut 68A (HALF) 
Nut 684 (FULL) 

611701 

Nut (Angle) 
Screw 6BA Nylon 
Nut 6BA Nylon 

Wit



SECTION 6 

CIRCUIT DIAGRAMS 

To minimize the risk of misinterpretation of component values on circuit diagrams, the decimal point has been replaced by the multiplier 
or sub-multiplier of the basic unit. For instance, 2.2 megohms is shown as 2M2 and 1.8 picofarads is shown as 1p8. 

To aid the reader further, in addition to the block Circuit Reference Table in Section 6, to locate a component in the circuit diagrams, a 
table is provided at the top of each circuit diagram, in which the circuit reference will appear, where practicable, directly above the component 
being sought. 

Each figure shows the appropriate Printed Circuit Board for the particular circuitry but the table below gives a complete quick reference 
guide to that information, 

FIGURE CIRCUIT(s) P.c. BOARD 

1 Channel 1 Input Stage 187 
2 Channel 2 Input Stage 187 
3 Y Output and Chop — Alternate Bistable 187 
4 Trigger 172 
5 ‘Sweep Generator, Unblanking and X Amp 172 
6 Calibrator and CRT 173 
7 Battery Charger and Power Supply { 173 

178 

377 6/1
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AMENDMENT LISTS 

The purpose of this pocket is to hold the Amendment Lists 

applicable to this Manual at the time of issue, marked with 
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TELEQUIPMENT TYPE D32 
OPERATING INSTRUCTIONS 

To obtain a trace quickly and easily we suggest you try 
the following procedure. 

its 

2 

Put all slide switches down (1). 

(TRIG selector (CH1) 
Push in (LEVEL control (to auto) 

( + Horizontal position. 

Switch on by pulling (or rotating) the INTENSITY 
control. (If connected to an AC line pull FOCUS 
control out). 

(@) BEDIENINGSVOORSCHRIFT TELEQUIPMENT D32 

De onderstaande procedure wordt geadviseerd bij het in 
gebruik nemen van deze oscilloscoop. P 

1—Plaats alle schuifschakelaars in de onderste stand (1). 

2— Druk de volgende schakelaars in: 
— Triggerkeuzeschakelaar (‘‘trig’, links op het front- 

paneel). 
— Niveauregeling (“‘level’’, rechts op het frontpaneel). 
— Horizontale positie (buitenste knop van de Time/Div. 

knop rechts op het frontpaneel). 

3—Schakel het instrument in door de intensiteitsknop uit 
te trekken. (Bij voeding uit het lichtnet tevens de 
focusregelingsk itrekken). é egelingsknop uitrekken) 

BEDIENUNGSKARTE D32 

Diese Bedienungskarte soll bei der ersten Inbetriebnahme 
eine kleine ‘Hilfestellung’’ geben. Beachten Sie bitte die 
folgenden Punkte: 

1. 

2h 

3. 

Setzen Sie alle Kippschalter nach unten. 

Drucken Sie die Bedienungselemente TRIG CH1, 
LEVEL, HORIZ POSITION. 

Schalten Sie das Gerdt ein, indem Sie den Drehknopf 
INTENSITY aus seiner Rasterstellung nach rechts 
bewegen (bei Netzbetrieb FOCUS ausschalten). 

Wahlen Sie die hdchste Helligkeit (INTENSITY auf 
-Rechtsanschlag). _ 

D32 HANDLEDNING 

For att hjalpa Er nar Ni forsta gangen ska anvanda Ert 
oscilloscope féreslar vi att Ni foljer nedanst&ende punkter. 

1. 

2. 

Stall samtiga switchar i lage ner. 

Tryck in knapparna TRIG, LEVEL och PULL x 5. 

3. Sla pa oscilloscopet genom att vrida ratten INTENSITY: 

. Vrid ratten INTENSITY max medurs. 

medurs. (Om oscilloscopet ar anslutet till natet, drag 

aven ut ratten FOCUS). 

— 

INSTRUCCIONES DE FUNCIONAMIENTO 
DEL OSCILOSCOPIO D32 

Con el objeto de ayudarle a una facil puesta en marcha de 

éste osciloscopio, nosotros le sugerimos el siguiente 
proceder: 

1—Ponga todos los interruptores hacia abajo (Y). 

2—Introduzca a la posicién interior los botones ‘'Trig 

3—Commute ‘‘on’’ sacando o girando el 

Part No, 334-2842-00 

Selector” ‘‘Level Control’? y “Horizontal Position’. 

control de 
intensidad ‘‘Intensity’’ (Si esta conectado a tensiénde 
red saque hacia fuera el boton contro! del Foco 

“Focus’”’). 

D32 — Betjeningsanvisning 

For dhjelpe Dem med fdrstegangsbruk av dette oscilloskop, 
anbefaler vi fdlgende fremgangsmate: 

1s se alle glidevendere (slide switches) i nederste stilling 
) 

(Trig selector 
Trykk inn (level control 

(Horizontal position 

$18 pa oscilloskopet ved 4 dra ut (eller vri pa) Intensity 
control. (Hvis oscilloskopet er koplet til lysnettet, 
trekker De ut Focus controlknappen). —— 

PLAQUETTE TELEQUIPMENT — MISE EN SERVICE 
D 32 — CONSEILS DE MISE EN SERVICE 

Afin de faciliter la mise en service de cet oscilloscope, 

nous vous recommandons de procéder comme suit: 

4 

24 

3. 

Pousser tous les commutateurs 4 glissiére vers le bas (1). 

Enclencher les boutons ‘Trig Selector’, ‘Level Control’, 
‘Horizontal Position’. 

Mettre en route en tirant (ou tournant) te bouton 
‘Intensity Control’ (fonctionnement sur réseau : mise 
en service en tirant le bouton ‘Focus’). 

Tourner la commande ‘Intensity’ a fond vers la droite 
(intensité maximale). 

ISTRUZIONI OPERATIVE DEL MODELLO D22 

Al fine di aiutarVi nel primo modo di impiego di questo 
oscilloscopio, suggeriamo di seguire la seguente procedura: 

1—Porre tutti i commutatori a levetta in basso (1). 

— selettore di sincronismo 
2—Premere i comandi — comando di livello 

3—Accendere 

— posizione orizzontale 

lo strumento tirando (o ruotando) il 
comando Luminosita. (Se lo strumento @ collegato 
alla rete, tirare anche il comando FUOCO). 

4—Ruotare il comando Luminosita tutto in senso orario. 

D 32 
START INSTRUKTION 

For at lette forstaelsen og fdrste start af instrumentet, 
anbefaler vi nedenstaende procedure: 

1. 

2. 

3. 

Skub alle skydeomskiftere i deres nederste position. 

Kontroller, at  trig-selector, trig-level 

horizontal position er indtrykket. 

Tend instrumentet ved at dreje (eller trakke) 
intensitetskontrollen. (Hvis instrumentet er tilsluttet 
lysnettet, treek ogs& focuskontrollen ud). = 

kontrol og 

INSTRUGOES DE OPERACAO DO D32 

Procedimentos recomendados para a primeira operacéo 
deste osciloscopio: 

1—Coloque todos os comutadores de accionamento ver- 

2—Carregue ( 

tical na posicdo mais baixa (1). 

( Selector de “‘trigger’” 
no control de nivel 

( na posigao horizontal (**) 
3— Ligue a alimentagdo puxando (ou rodando) o controle 

de intensidade (se estiver ligago a alimentagao AC 
puxe também o controle de focagem) 

S¥. 



4. Skru Intensity til maksimum (til hdyre). 

5. Skru Vertical og Horizontal posisjonskontroller slik at 
orange-merker blir vertikale. 

6. Juster Intensity og Focus-kontrollene slik at De far en 
fokusert strale med passende intensitet. 

7. Juster Trace Rotate (pa instrumentets bakside) slik at 
stralen blir horisontal. 

8. Kople til et signal til CH1-inngangen og velg en passende 
fdlsomhet Volts/div og tidsbase Time/div, slik at De 
far en kurve som star stille og som har passende héyde 
og bredde. 

5. Placer les réglages de position (t) 4 mi-course (repéres 
orange verticaux). 

6. Régler les commandes d’intensité (Intensity) et de 
focalisation (Focus) pour obtenir une représentation 
satisfaisante. 

7. Régler V’alignement horizontal de la trace a l'aide de la 
commande ‘Trace Rotate’ (a l’arriére de |’appareil). 

8, Connecter un signal a l’entrée Voie 1 (CH 1) et choisir 
le facteur de déflexion (Volts/Div) et la vitesse de 
balayage (Time/Div) permettant dobtenir une représen- 
tation stable, d’amplitude et de largeur satisfaisantes. 

5— Ruotare i comandi di posizione verticale ed orizzontale 
in modo che i riferimenti arancione sui comandi stessi 
siano a meta corsa. 

6— Regolare i comandi di Luminosita e Fuoco per ottenere 
sullo schermo un tracciato di luminosita e fuoco 
desiderati. 

7—Regolare il comando rotazione traccia (situato sul 
Pannello posteriore) per un corretto ailineamento della 
stessa con il reticolo. 

8—Applicare un segnale all’ingresso del canale CH 1 e, 
agendo sui comandi Volt/DIV e Tempo/DIV, ottenere 
sullo schermo un tracciato stabile di ampiezza e durata 
desiderati. 

4. Drej intensiteten helt op (med uret). 

5. Drej de tre positionsknapper, sa de orange merker star 
lodret. 

6. Juster intensitet og focus til skarpest strale og med 
rimeligt lys, 

7. Juster eventuelt trace rotate (placeret pa bagsiden) sa 
stralerne fdlger linierne. 

8. Tilslut sa signal pa kanal 1 Og drej pa voits/div. til 
passende_ signalstérrelse og pa time/div. til passende 
bredde pa signalet. 

4— Rode o controle de intensidade para 0 maximo (no 
sentido dos ponteiros do relégio). 

5—Rode os controles de posigao vertical e horizontal 
de forma a que as marcas laranja fiquem verticais. 

6—Ajuste os controles de Intensidade e Focagem de 
forma a obter uma linha focada e com intensidade 
desejada. 

7— Ajuste o controle de relacao de traco de forma a obter 
uma linha horizontal. (Situado no painel traseiro). 

8— Ligue um sinal 4 entrada CH1 e seleccione os comuta- 
dores volt / div e Time/div de forma a representar o 

sinal com as amplitudes e largura convenientes. 

4. Turn INTENSITY to maximum (fully clockwise). 

5. Turn ¢ (vertical) and <* (Horizontal) Position controls 
so that the orange marks are vertical. 

6. Adjust INTENSITY and FOCUS controls for a focussed 
line(s) of suitable intensity. 

7. Adjust TRACE ROTATE (situated on the rear panel) 
for horizontal line(s). 

8. Connect an input signal to CH1 INPUT and select the 
appropriate VOLTS/DIV and TIME/DIV positions to 
give a locked trace of convenient signal amplitude and 

width. 

4— Draai de intensiteitsregeling op maximaal (volledig naar 
rechts). 

5— Draai de verticale en horizontale regelingen (buitenste 
knop van Volts/Div. en Time/Div. knoppen) totdat de 
oranje markeringstreepjes in verticale stand zijn. 

6—Draai de intensiteits— en focusknoppen totdat een 
gefocusseerde lijn(en) van voldoende intensiteit ver- 
kregen is. 

— Indien noodzakelijk, de lijn(en) horizontaal afregelen 
met draaischakelaar (’‘Trace Tilt Correction”) op het 
achterpaneel. 

8—Sluit nu een signaal aan op kanaal 1 (ch 1) en kies de 
meest geschikte Volts/Div. en Time/Div. standen voor 
een golfvorm van bruikbare amplitude en breedte. 

5. Stellen Sie die vertikalen und horizontalen Positions- 
einsteller so ein, dass die orangefarbigen Markierungs- 
striche senkrecht stehen. 

6. Stellen Sie mit Hilfe der Bedienungselemente 
INTENSITY und FOCUS einen gut fokussierten 
Ablenkstrah| mit ausreichender Helligkeit ein. 

7. Benutzen Sie, falls notwendig, das Justierelement 

TRACE ROTATE (Riickwand) dazu, die Strahlspur 
parallel zu den horizontalen Rasterlinien auszurichten. 

8. Schliessen Sie ein Signal an den Eingang CH1 INPUT 
und wahlen Sie mit Hilfe der Stufenschalter VOLTS/ 
DIV und TIME/DIV den entsprechenden Spannungs- 
und Zeitbereich. 

5. Vrid rattarna fOr vertikala och horisontala positionerna, 
sa att den orange markeringen ar lodrat (fran centrum 
och uppat). 

6. Justera Ijusstyrkan och skarpan i stralarna med rattarna 

INTENSITY och FOCUS till lampligt varde. 

7. Justera med ratten TRACE TILT som finns pa baksidan 

av oscilloscopet sa att stralarna blir parallella med 

rutndtet. 

8. Anslut signalen som ska matas till ingangen CH1 och 
stall in storleken pa signalen med omkopplaren VOLTS/ 
Div samt sveptiden med omkopplaren TIME/DIV, 

4—Gire la intensidad “Intensity” al maximo (todo hacia 
las agujas del reloj). 

5— Gire las posiciones verticales y horizontales para que la 
raya naranja esté en posicién vertical. 

6—Ajuste la intensidad y el control de foco para que 

aparezca un trazo bien definido y suficientemente claro. 

7—Ajuste la rotacidn de trazo '‘Trace Rotation” para una 
suficiente coincidencia con la horizontalidad de la 
graticula. 

8—Conecte una cierta sefial en la entrada del canal CH1 y 
seleccione las apropiadas escalas de Volts/div y Time/div 
Para conseguir una visualizacion adecuada de tal sefial. 

i 


