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D1010/1011

INTRODUCTION

This instruction Manual describes the Performance, Operation and Servicing of Oscilloscope
Types D1010 and D1011. These are lightweight 10MHz a.c. mains powered, dual trace in-
struments, with a single time base and two identical vertical amplifiers. The scanning area is

8x 10cm and has a time and voltage measurement accuracy of 5%.

The use of solid state circuitry incorporating integrated circuits and field-effect transistors
minimises drift and provides fast stabilization time.

The facilities include a singie trace displiay, or dual trace display with the two channels either
chopped or alternated, and an external X mode.

Type D1011 has the additional facilities of {a) x5 gain on each channel (b)switching one channel
for true X—Y display, (c) algebraic addition of two input signals, (d) variable control of sweep
speeds between the marked positions of the SECS/DIV switch.

Ali references to the external operating controis are in capital letters e.g. BEAM FINDER.

The standards used throughout for symbols and unit abbreviations are IEC27 and BS1991.

SAFETY IN OPERATION

To enable the user to operate an instrument in the proper manner and with complete safety, it
is essential that the following cautionary notices are understood and strictly observed.

1} For safety purposes a protective-ground (earth) connection by way of the power cord and

plug is essential.

2) The CRT circuitry contains high voitage and therefore presents an electric shock hazard
whenr the covers are removed.

3) i is imperative that only qualified persons should attempt any servicing or calibration
which necessitates removal of the covers.

4} Always consult TEKTRONIX if in doubt on any aspect of the instruments.

From time to time, changes to the instruments couid be incorporated, due to the policy of con-
tinua! development and improvement. These changes which usually affect the Parts List and
Ziagrams are described on Amendment Lists issued tetween manual reprints.

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

NOTICE TO OWNER

if an instrument is to be returned to a Service Centre, please do not send loose items such as
accessories unless they are suspected of being faulty. This will lessen the risk of damage during

transit and aiso facilitate packing.
Please quote the instrument type numkter and serial number in any correspondence.

Rev. 5/79
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SECTION 1

SPECIFICATION

CATHODE RAY TUBE (CRT)
Display ares

Phosphor

Overall accelerating potential

Z Moduiation

VERTICAL AMPLIFIERS

OPERATING MODES

BANDWIDTH {—3db)

DC coupled
AC coupled

Risetime

VERTICAL DEFLECTION
Calibrated (12 steps 1.2.5 sequence)
Input impedance
Maximum Input Voitage
Maximum Scan

x5 Gain Sensitivity (D1011 only)

HORIZONTAL DEFLECTION

SWEEP SPEEDS (19 steps in 1,2,5 sequence!
Normai

x5 Gain

TRIGGER

Normal

Rectangular flat faced CRT.

10 x 8 divisions (each division = 1.0cm)}
P31

1.8kV

15V ampiituce, d.c. coupled.

CH2

CH1 and CH2 aiternate from Ims/div to 0.2us/div.

CH1 ang CH2 chopped from 0.2s/div to 2ms/div.

Chop or aiternate selected automatically on SECS/DIV switch.
Add and subtract CH1 and CH2 algebraically. (D1011 only).

X—Y {D101* oniy} Bandwidth is DC to 2MHz (—3db).
Phase error is <3° at 100kHz.

DC — 10MHz
BHz — 10MK2

35ns {approx)

5mV/div to 20V/div =5%

1MQ in paraiiei with 4EpF approx.
500V pesk z.c. or d.c.

Amplitude B divs (6 civs at 10MHz)

1mV/div {bangwictn DC to 4MHz (-~ 3dbi)

.2;_;5/ aiv=35%

C

0.2s.cv C
Maximum speeds of 40ns/div =7%

On D10117 oniy a variabie uncalibrated control provides continuous
coverage between steps extending the slowest speed to 0.5s/div.

Fully operational from 10Hz to 15MHz

Level control will select any point on the waveform = 4 divs about the
mean d.c. levet of the signal.

Automatic trigger on all repetitive waveforms >0.5 div and with mark
space ratio <500 : 1. The level control will seiect any point on the
waveform between 10% and 90% (approx) of the peak to peak value.




D1010/1011
TV
Source
Internal Sensitivity
External Sensitivity
1.3.3 EXTERNAL X
Bandwidth
DC coupled
AC coupled
Sensitivity

1.4

1.8

1.5.1

153

-
ot
e

155

Input impedance

CAL OUTPUT SOCKET

Output Voltage
Frequency

Wave Shape

GENERAL

POWER REQUIREMENTS
Mains

Voitage

Frequency

Consumption

SIZE
Heignt (stand retracted)
Width

Dapth
WEIGHT
COGLING

TEMPERATURE RANGE (AMBIENT)

Orerational

TV fieid for sweep ranges 0.2s/div to 100us/div and TV line from
S0us/div. to 0.2us/div. (Level control inoperative}.

Internal. CH1 CH2 External
All positive or negative.

0.5 div
0.5V

DC to 2MHz (—3db)
10Hz to 2MHz {—3db)
1V/div approx.

280k in parallel with 30pF approx.

250mV =2% peak to peak
At sweep repetition rate

Vertical step at screen centre

100V to 125V
or ~
200V to 250V

48Hz to 440Hz

S50V A approx.

160mm
300mm

420mm

8kg

Convection combined with Reatsink mounting.

0° Cto 40°C

Rev5/78
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SECTION 2
OPERATION

GENERAL

This section describes the various mechanical features and
the purposes of the Control and Connection points, to
enable the user to get full benefit from the facilities
provided by the instrument.

MECHANICAL FEATURES

The instrument has been designed for general use but its
ligntweight construction makes it comparatively easy to
handle and to carry.

HANDLE
This is hinged at both sides of the CRT bezel and folds back

on top of the bezeli when not in use.

TILT STAND
To position the instrument on the bench at a convenient

viewing angle, a tilt stand is hinged on the underside of the
case and folds flat when not in use.

FEET
To enable the instrument to stand firmly in two attitudes,

feet are fitted on the underside anc on the rear enc.

CABLE STOWAGE
On the underside of the case four lugs are arranged as a
wrap-around cable stowage with a clip to retain the end of

the cable.

COOLING SYSTEM

Whiist in operation a number of the components inside the
case generate heat which has to be dispersed quickly.
The method used is for the ‘hot’ components to be
mounted adjacent to and on a large heatsink that also acts
as a rear panel and as long as the free air surrounding the
instrument does not exceed 40°C, there will be no danger
from overheating. As an additional safeguard, ventitation
slots are moulded into the top and bottom of the case and
reiy on conventional convection cooling. These siots
should never be covered so that the airflow is impeded
whilst the instrument is in operation.

CONTROLS AND CONNECTION
SOCKETS

The external controls and connectors are groupec accor-
ding to their function; the majority of the controis appear
on the front paneis around the CRT display area.

The following descriptions define briefly their functions and
also their locations.

CRT CONTROLS
{on centre front panel}
FOCUS Rotary control for display defini-

tion.

Push/oush switch for the instru-
ment mains supply ON/OFF con-
trol.

POWER

Push and hold control to bring the
trace into the display area whilst
adjusung the POSITION controis.

BEAM FiINDER

INTENSITY Rotary control to vary the
brightness of the dispiay.
VERTICAL AMPLIFIERS CONTROLS

{on left front panel)
VOLTS/DIV
CHANNELS 1 & 2

Rotary switch to select from a
range of 12 values of attenuation
for the input signal, calibrated in
volts per division on the vertical (Y)
axis. The white line on the knob in-
dicates the setting position.

DC-GND-AC-OFF
CHANNEL 1

DC-GND-AC
CHANNEL 2
—CH2
{D1011 only)

ADD
{D1011 only)

x5
(CH2 & CH1)
{D1011 only}

-

Lever switch seiects a suitable
coupling for the input signai. a) In
the DC position the signal is con- ~
nected directly to the attenuator.
b} In the GND position the input
signal is disconnected and the in-
put from the attenuator is ground-
ed. This provides a zero d.c. ievel
for reference purposes. c¢) In the
AC position the signal is con-
nected via a capacitor to the at-
tenuator. d) In the OFF position,
CH1 is isolated to allow the singie
trace of CH2 to be displayed.

Similar to CH1 except for the
omission of the OFF position.

Push./push switch. The IN position
inverts the polarity of the CH2
signal.

Push/push switch. The IN position
adds both input signais together
algebraically and the resultant sum
is displayed. With — CH2 depress-
ed the display is the algebraic dif-
ference between the signais. The
OUT position cancels the addition
or difference.

Push/push switch. The IN position
increases the sensitivity of the
VOLTS/DIV settings by 5 times
the marked vaiues. e.g. 5mV
becomes 1mV.

Note 1

The maximumn signal (a,c, and/or
d.c) that can be accormmodated
without distortion or interaction
berween channels is less than +8
divisions from the screen centre.
This also applies when the trace is
positioned off the screen by the
vertical position control.

Rotarv control iconcentric with the
VOLTS/DiV switch knobi raises or
lowers the displav on the vertical
{Y) axis. In the X-Y Mode CH1
position $ becomes the horizontal
position control.

Note 2
The vertical position controls can
talance out a d.c. component in
the displaved waveform provided
that the limitation of Note 1 above
/s observed.

2.23 TIMEBASE CONTROLS
lor right front panel)

SECS/DIV

Rotary switch to select from a
range of 18 values of sweep speed
calibrated ir seconds per division
on the horizontal (X} axis. The
white line on the knob indicates
the setting position.

Sween speeds are as indicated by
the pane! markings only when a)
The == position control is pushed in
tor x1 gain. b) VARIABLE {D1011)
control is set to the CAL position
and pushed in (1011).

The extreme anticlockwise posi-
tion is for EXT X mode to ailow the
input of an external X signal.




D1010/1011

2.3.4

CHOP mode is selected from the
range of speeds 0.2secs/div to
2ms/div; ALTERNATE mode is
selected from the range of speeds
1ms/div to 0.2us/div.

Rotary controi, (concentric with
SECS/DiV switch} when pushed
in enables sweep speeds to be
selected between the setting of the
SECS/DIV switch and the adja-
cent siower position. When pulled
out, the control sets the trace for
the X-Y mode and overrides all
other modes.

VARIABLE
{D1011 oniy)

- Rotary control moves the displav
to the left (anticiockwise) or right
{clockwise) on the horizontal (X!
axis. It combines with a push/pull
switch to set x1 gain when pushed
in and x5 when puited out.
In the X-Y mooe the controi has ric
purpose.

Rotary control 10 select the point
on the signal waveform at which
the sweep is triggered. It combines
with 8 push/pull switch to change
the potarity of the waveform. Push
for positive {+) pull for negative
(=1

TRIGGER LEVEL

Lever switch is part of the trigger-
ing function. In the AUTO posi-
tion, a stable display for aimost
anv waveform is produced. The
LEVEL control will give a small
amount of horizontal adjustment.
If a signal has insufficient
amplitude or puise repetition rate,
3 free running reference trace wili
appear.

in the NORM position, LEVEL con-
trol can be adjusted for triggering
from any part of the leading edge
of the dispiayea signal.

When TV is selected the tricger
circuit acts as a sync separator to
give field and fine sync for TV fre-
quency comparisons. The LEVEL
control is inoperative in this mode.

AUTO-NORM-TV

Lever switch with a dual purpose.
in the EXT X mode, DC-GND-AC
apply and provide selection of a
suitable signa! coupling.
In the TRIG mode CH1-CH2-EXT
appiv and provice 2 choice of rig-
- gering signal source when using =
sweep speed.

DC-GND-AC
or
CH1-CH2-EXT

REAR PANEL CONTROLS

ASTIG Rotary control operated py &
screwdriver gnd used in coniune-
ton witn tne FOCUS contro: ¢
obtain the best overail cisgiay
definition.

Rotary controi 0 align ine wace
with the lines on the CRT
graticuie.

TRACE ROTATE

CONNECTION SCCKETS

{on left side)
CH1 INPUT BNC connection for input sicnais
1o Channei @ vertical ampiifier.
CH2 INPUT BNC connectien for input signais
to Channel 2 vertical ampiifier.
/7177 4mm sockei with direct connec-
tion to earth.
(on right side}
CAL 0.25V p-p 4mm connection provides a wave-

form signai for checking the
calibration of the vertical channeis.
When checking probes cet the
SECS/DIV switch between
0.5msecs/div and 2msecs/div.

{(PROBE ADJUST
use Tms/div)

2

2

4

.6

TRIG OR EXT BNC connection for either an
INPUT external triggering signal, or an ex-
ternal input to the horizontal
ampilifier.
/7177 4mmn socket with direct con-
nection to the instrument earth.
ion ieft rear)
Z INPUT BNC socket for an input signal to

blank the trace.
Level: +5V to 20Vpk.

CRT GRATICULE

The graticule is 2 blue tinted sheet of transparent material
with high stability that is placed in front of the CRT
faceplate. It is marked with eight vertical divisions and ten
nonzonrtai divisions.

Zz2cn major division on the Vertical and Horizontal centre
!ines is marked into five sub divisions.

OFERATING VOLTAGE

The instrument will operate from & line voltage source of
sitrer 100 10 125 a.c. voits or 200 to 250 a.c. volits with a
frequency range of 48 1o 440Hz.
To prepare the instrument for first time use or when chang-
ing 0 the alternative line volitage, the following procedure
should be strictly observed.

i. Determine the line voltage level from which the
instrument will operate.
Srsure that the instrument is not connected to a
vcitage source.
The Voltage Selection switches are visible through a
wincdow on the underside of the bottom cover.
Observe the setting of the range switch 234V — 117V,
It & change of range setting is necessary, lift off the
top cover afier loosening the four screws, then
remove the bottom cover after loosening the four
screws located through the feet.
Seiect the voltage range.
Set the voitage adjustment switch so that the supply
voltage lies within the stated range.
In the case of a supply voitage between 110to 112V or
220V to 225V, the higher voltage range shouid be us-

2]

N

~1 (N

8. Remove the flexible marked panel and change the
fuse to suit the voltage ranges as follows: —
234V requires a ‘slow blow’ 400mA x 20mm fuse
117V requires a ‘slow biow’ B00mA x 20mm fuse

8. Re-fit the flexible panel.

10. Re-fit the bottom and top covers and secure with
screws.

11.  To alter the setting of the voltage adjustment switch,
an access hole in the transparent window aliows the
use of & small screwdriver to move the switch.

PCWER CORD

Tne tnree core power cord is wired in and leaves the instru-
~2n: ‘rom 1he rear panel.

i¥ tne instrument is for use on the American continent a

suitable three pin plug is fitted, otherwise three short tails
are !eft for different types of connection.

The three cores of the power cord are coiour codec as
founows: —

...................... Brown
JZ e Blue
SAFETY EARTH (Ground)........ Green/Yellow
ol 2235n3 it is important that the earth wire is con-

ang 1f an extension leao is used it is essential that
s eartn continuity.

FIRST TiME OPERATION

The fcilowing procedure wili enabie the user to become
famiiiar with the instrument controls before attempting the
mcre acvanced techniques as described in Appiications
Secrion 2.

The warm-up time after switch-on is approximately 5
minutes, however more time shouid be allowed when the
instrument is being used for the first time after removal
‘rom its packing or it has been in a cold atmosphere for any

iengtr of time.

Rev.5/79
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SETTING THE CONTROLS

POWER Off
INTENSITY Central
FOCUS Central
CH1 (VOLTS/DIV 0.5v
{DC-GND-AC-
OFF OFF

CH2 (VOLTS/DIV 0.5v
{DC-GND-AC DC

g:; : ‘ Central

—CH2 ADD x5

(CHY & CH2) All buttons out
(D1011 only)

SECS, DIV 0.2ms
TRIGGER LEVEL . Central

+ - +
AUTO-LEVEL-TV AUTO

SECS/DIV VARIABLE in and fully clockwise

{D1011 only)

- In and central
CH1-CH2-EXT CH2
SWITCH-ON

1. Ensure that the voltage selection settings are correct.

2. Push in the POWER ON/OFF switch.

3. Allow sufficient time for the display to appear on the

screen.

4. If the display does not appear, press the BEAM

FINDER switch and hold to bring the display into the

screen area. If no trace, increase intensity.

Centralize the display with the = and $ controis then

release the BEAM FINDER switch.

Adjust the INTENSITY control until the display

brightness is at a suitabie viewing level.

Adjust the FOCUS control for the best overall

definition.

Adjust CH2 ¢ control to bring the lower edge of the

display level with the centre graticule line.

Align the trace with the horizontal graticuie lines using

the TRACE ROTATE control on the rear panel.

10. Connect a 1kHz input signal of 1V {approx) to the CH2
input socket.

i1, The displav should have a height of 2 divisions (see
fig. 2.1},

12. Switch CH2 VOLTS/DIV to 1 voit/div.

13. The display should now have a height of 1 div isee fig.
2.2).

14. Turn the SECS/DIV anticlockwise step by step and
notice that the sweep speed decreases.

15. Set the SECS/DIV switcn to 0.2ms ano ooserve the
displav. {See fig. 2.1).

16. Set the SECS/DIV switch to 0.5ms and compare the
waveform shape with that of the previous setting in
step 15. {See fig. 2.3).

17. Puli out x5 switch and note that the sweep speed is
now 5 uimes faster than the marked seiting of Tms.
The actual speed will be 0.2ms.

The user shouid now be familiar with the operation of the
basic controls. The remaining controls for the more ad-
vanced facilities provided by this instrument are now

described.

© ® v oo o

INPUT SIGNAL COUPLING
DC-GND-AC

The switch selects the most suitable coupling for the in-
coming signal.

The DC position provides direct connection to the vertical
ampiifier for all frequency components of an input signal.
The AC position suppresses with a capacitor the d.c. and
low frequency components of a signat so that the a.c. com-
ponents are displayed.
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2.11

2.12

2.12.1

2.12.2

2.12.3

2.13

2.13.2

2.15

2.15.1

2.15.2

The input Time Constant is 22ms (0.22s with 10MQ probe).
The GND position earths the attenuator input so that the
2ero volt d.c. level can be determined.

TRIGGERING

This is the action of synchronising the starting point of the
horizontal deflection of the timebase with the input signal
waveform.

TRIGGER MODES

There are three modes {methods) of triggering, namely
AUTO-NORM-TV.

In the AUTC mode triggering will occur on aimost any type
of waveform with voltgage LEVEL selection over most of
the positive or negative going edge.

In the absence of a triggering signal a free running bright
line trace will appear whnich can be used as a reference.

The NORM mode gives the LEVEL control a variabie trigger
point setting in selecting the triggering position especiaily
on complex waveforms and lower frequency signals.

In TV mode triggering will occur on field and line sync
pulses of TV signal waveforms. This is achieved by setting
the SECS/DIV switch from 0.2secs/div to 100us/div for
field, and 50us/div to 0.2us for line.

The polarity + or ~ should be set to coincide with the
polarity of the TV waveform. The LEVEL controi is in-
operative in the TV position.

TRIGGER SOURCE

A choice of three waveform sources is availabie by setting
of lever switch CH1-CH2-EXT.

The CH1 and CH2 positions allow the sweeps to be trig-
gered internally and are suitabie for most applications. The
rigger signals are derived from the vertical amplifiers.

The EXT position allows a signal from an outside source 10
trigger the sweep.

X-Y DISPLAY (D1011 only)

This facility aliows two input signals of the same frequency
up to 100k Mz to be examined for phase difference measure-
ment by a disolay of lissajous figures.

In this mode one signal is fed into CH1 input for the
horizontai defiection and the other signal is fed into CH2 in-
put for the vertical deflection.

CHOP and ALTERNATE Modes

Aithough the CRT is a single beam type the instrument is
designed to display two traces. This is achieved by sharing
the dispiay time between the two signals.

In the CHOP mode the CRT beam switches between the
two traces and displays a part of each waveform in turn at
the lower sweep speeds of 0.2s/div to 2ms/div.

The ALTERNATE mode is more suitable for the faster
sweep speeds of Ims/div 10 0.2us/div and the fuli
waveform is displayed in turn.

2.16 EXT X

In this mode any signal applied to EXT X appears on the X
axis when the SECS/DIV switch is set fully anti-clockwise

' to the EXT X position. The iever switch seiects the coupling

DC-GND-AC.

Rev. 5/79
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SECTION 3
APPLICATIONS

D1010/1011
3.1 GENERAL
3.1.1 These instruments are for general purpose use and have

313

3.1.4

3.2

3.3

Rev.5/72

been designed to provide facilities for a. wide range of
applications.

One of the commonest uses for an oscilloscope is the
display of repetitive waveforms. By suitable adjustment of
the controls it is possibie to look at a fraction of one cycle or
a number of cycles.

Thq dual channel facility provided by the D1010 and D1011
oscilloscopes enable two waveforms to be displayed
simuttaneously for comparison.

There are two ways of connecting a signal to an
oscilloscope. The first is by direct connection of a screened
cabie with correct impedance matching and the second
way is by means of a high impedance probe connected via
a screened cabie.

Probes can have inbuilt attenuation and can be selected to
suit the size of the signal voltage. The attenuation factors
can be from 1:1 to 100:1 for very small signals to large
signals. The most commonly used probe has an attenuation
factor of 10:1, and has an input resistance of 10MQ when
connected to the oscilloscope.

PROBE ADJUSTMENT

Before using a x10 or x100 probe it is advisabte to check the
setting for the best definition. The following procedure is
suitable for a 10:1 probe: —

1. Set the SECS/DIV switch to 1ms/div.

2. Connect probe connector to the CH2 input and the
probe tip to the CAL socket centre with earth ciip con-
nected to the ground socket:

Set Trig source to EXT.

Set VOLTS/DIV switch t0 0.1V,

On D1011 only set variable SECS/DIV control to CAL.
The disptay should be a step response.

Adjust the probe trimmer for best obtainable square
+ve corner.

Noosw

PEAK TO PEAK VOLTAGE
MEASUREMENT

AC — Symmetrical waveform
1. Connect the waveform to be measured to the CH2 in-

put.
Set the VOLTS/ DIV switch to display about 5 or 6 divi-
sions of the waveform.

Set the DC-GND-AC switch to AC.

Set the SECS/DIV switch 1o dispiay several cycies of
the waveform.

Use the } position control to set the lower edge of the
waveform on one of the lower graticule lines so that the
top edge of the waveform is in the graticule area.
Measure the vertical amplitude (div) of the signal on the
screen.

7. Multiply the amplitude in steo 6 by the VOLTS/DIV set-
ting and by the attenuation factor of any probe used.

LA RN

o

EXAMPLE

Assume a verticai deflection ot 5.3 divisions using a x10 at-
tenuation probe ana a VOLTS/DIV setting of 0.05 volts per
division.

..Peak 1o Peak Voltage =

Vertical X VOLTS/Div Attenuator Factor
Defiection {Setting) {probe)

for the example

Peak to Peak voitage = 5.9 X C.05 X 10

L]

2.95 volts

vertical deflection
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3.4

3.5

A e

j

VOLTAGE MEASUREMENT
BETWEEN TWO POINTS ON A
WAVEFORM

Proceed as in 3.3 substituting the two measurement points
for the peaks and setting the lower point on one of the
lower graticule lines.

INSTANTANEOUS VOLTAGE
MEASUREMENT WITH
REFERENCE TO GROUND

To make a measurement of the DC level at a specified point
on a waveform use the following procedure.

1. Set the DC-GND-AC switch to GND.

2. Use the I position control to centre the trace.

3. Set the DC-GND-AC switch to DC.

4. Set the CH1-CH2-EXT to CH2

5. Set the TRIG LEVEL controt to the AUTO position.

6. Connect the waveform to be measured to the CH2

input.

7. Establish the polarity of the measured voltage. !f the

measurement point is above the centre line the voitage

is positive, If the measurement point is under the centre
fine it is negative.

If the waveform is repetitive use the SECS/DIV and =

controls to dispiay at ieast one cycle.

9. Set the DC-GND-AC switch to GND.

10. Set the trace to the lowest graticule line or other
suitable reference line, using the $ position control, if
the point to be measured is positive. Set to highest or
other suitabie graticuie line if the point tc be measured
is negative. AFTER THIS DO NOT ADJUST THE $
POSITION CONTROL.

11. Set the DC-GND-AC switch to DC.

12. Measure the distance in divisions from the reference line
to the point to be measured.

13. Multiply the measurement in step 12 by the VOLTS/Div
switch setting and any probe attenuation factor.

©

EXAMPLE
Assume that the vertical distance measured is +2.7 divi-

sions with 2 VOLTS/DIV setting of 200mV and the probe
attenuation factor is x1
~.Instantaneous voitage =

Vertical Poiarity VOLTS/DIV Probe
distance X X (Setting) X Attenuator
{divisions} factor
For the values given
Instantaneous voltage = 2.7 X 1 X 0.2 X 1
= 0.54 volts
3-1
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3.6

3.7

w
0

INSTANTANEOUS VOLTAGE
MEASUREMENT WITH
REFERENCE TO A DC VOLTAGE

Proceed as in 3.5 but in step 9 set the input switch to DC
and feed in the reference voitage to the input. Step 11a will
be to remove the reference voitage, and re-connect the
waveform.

Note:

The oscilloscope can be used as in paragraphs 3.3, 3.4, 3.5
and 3.6 to resolve an a.c. waveform with d.c. level. The /at-
ter is established first at some reference point on the a.c.
waveform and the a.c. component can then be measured
more accurately by expanding the signal with the switch set
to AC.

TIME DURATION MEASUREMENT

Connect the waveform to be measured.
2. Set the VOLTS/DIV switch to display a suitable vertical
ampiitude of the waveform.
3. Set the SECS/DIV and LEVEL controls to display the
appropriate portion of the waveform to measured over
the maximum nurmber of honzontal graticule divisions
possible, keeping well inside the graticule limits.
Use the $ position control to move the trace so that the
measurement points are on the horizontal centre line.
The + position controt is used to move the start of the
measurement period to a convenient reference point.
If fitted, ensure VARIABLE control is fully clockwise.
Measure the distance (divs) between the measurement
points.
Multiply the measurement is step 7 by the setting of the
SECS/DIV switch.

EXAMPLE
If the distance between the points is 5 divisions with the

SECS/DIV control on 0.2ms/div.

® No o »

Time horizontal SECS/DiV
duration = distance setting
(divisions)}
=5 X 0.2ms
=1.0ms

horizontal distance

+

4+

414

+4--4-baet
4444

{_
L
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REQUENCY MEASUREMENT

The time duration technique shown in 3.7 can be used to
establish the frequency of a periodically recurrent
waveform. The start of two adjacent cycles is taken as the
measurement points ang the time duration between these
points established. The frequency is the reciprocal of the
time duration.

EXAMPLE
If one cycle occupies 5 divisions with the SECS/DIV switch

on 0.2ms/div

Time Horizontal SECS/DIV
Duration = distance X (setting)
{divs)

3.9

10% overshoot

|

|

for the example

Time
duration 5x0.2ms
= 1.0ms
Frequency = 1
Time duration
= 1
1.0x 103
= 1kHz
Note:

During Time or Frequency measurements, resolution can
be enhancec if the signal is displayed over at least 6 divi-
sions vertically, but not more than =2 divisions vertically off

screen.

RISE AND FALL TIME
MEASUREMENTS

Rise time measurements employ the same basic techniques
as time duration measurements. Rise time t is the time re-
quired by the leading edge of a waveform to rise from 10%
to 90% of the waveform amplitude. The procedure is as
follows: —

Connect the waveform to either input.

Set the DC-GND-AC switch to AC.

Set the VOLTS/DIV switch to display 4 to 8 divisions

amplitude.

Centre the display about the centre horizontal line.

Set the trigger controls to obtain a stable display.

Set the SECS/DIV switch so that the 10% and 90%

points of the waveform lie within the centre 8 divisions

horizontally.

7. Determine the 10% point of the waveform and use the
- and $ position controls to set this point 1o a con-
venient graticule point.

8. Determine the 30% point and estimate the horizontal
distance in graticule divisions between the 10% and
90% points of the waveform.

9. Multiply the distance obtained in step 8 by the setting of
the time divisions switch. If the resuit is close to the rise
time of the instrument it is necessary to apply a correc-
tion factor {See 3.10).

10. Fall time is the time required bv the trailing edge of a
waveform to fall from 30% to 10% of a waveform
amplitude. The procedure is similar to steps 1 to 9.

Poe wp-

EXAMPLE
Assume that the horizontal distance between the 10% and

90% points is 5 divisions and the SECS/DIV switch is set to
20ms.

Rise timq =
horizontal X SECS/DtV
distance setting
{divs)
for the example
Fise time = 1 X 20ms
= 20ms

j————— horizontal distance 1 div

[T 1% R
/;:ol‘!\ ; ;, ;
N ]
[ /] | ; i
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3.10

3.11
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CORRECTION FORMULA FOR
FAST RISE TIME WAVE FORMS

When the rise time of the oscilloscope is of the same order
as the rise time of the waveform being measured it is
necessary to apply a correction formula as follows: —

Actual \/

i Measured scilloscope
Rise time ( Rise time (trm)l (Rlse time (tro)
(tra}

EXAMPLE
Assume the rise time found by the method given in 3.9 is
60ns. The oscilloscope rise time is approximately 35ns
appiying
Actual rise time =/ 60% ~ 352

= 3600- 1225
J 2375

= 487 ns
NOTE It should not be necessary to apoly the correction to
waveforms having a rise time greater than 300ns. Also the
quoted rise time is the maximum figure and the actual rise
time could be considerably better than this. This wouid
mean that a calculated rise time would be in error. if it is
necessary to work to great accuracy it wouid be necessary
to measure the bandwidth of the instrument and caiculate
the rise time as follows:

Rise time = g qiath (MAz)

ns

PHASE DIFFERENCE MEASURE-
MENT

The following method is for the measurement of phase dif-
ference between two sinewave signals when there is no
X-Y facility or for signais above 100kHz.
1. Connect one signal to CH1 input.
2. Connect the other signal to CH2 input.
3. Set both DC-GND-AC switches to DC.
4. Set Trigger Level switch to AUTO.
5. Set Trigger source switch to CH2.
6. Adjust controls for maximum height of display and
equal disposition about the horizontal centre line.
7. Adjust the LEVEL control so that a selected point on
one waveform lies on the horizontal centre line.
8. Adjust SECS/DIV switch until the haif cycles of the
waveforms measure 4 divisions on the horizontal centre
line.

- Lo 180° oo
9. Each division agvs = 45
10. Measure the distance in divisions between the cor-

responding points on each waveform on the horizontal
centre line and multiply by the degrees per division.
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4.1

SECTION 4

CIRCUIT DATA

This section contains the description of the circuitry — list
of electrical components with characteristics and circuit
references — circuit diagrams and waveforms.

The data is arranged as six sub-circuits each of which deals
with a8 major part of the instrument.

Each sub-circuit contains its own circuit description, list of
electrical components in circuit reference order, circuit
diagram and waveforms. Where possible, the data has
been arranged across adjacent fold-out pages to make it
easier for cross referencing.

Each circuit diagram has a reference number, for example
(Diagram 4) is the Vertical Output Amplifier. To minimise
the risk of misinterpretation of component values on
diagrams and lists, the decimal point has been replaced by
the muitiplier or sub-multiplier of the standard un it. For ex-
ample, a resistor of 2.2 megohms is shown as 2M2; similar-
ly, a capacitor of 1.8 picofarads is shown as 1p8.

Each circuit diagram includes a component reference table
to assist in iocating a particular component on the diagram.
Component references are divided into biocks of numbers
appropriate to each major sub-circuit.

The blocks are shown on the following table: —

Circuit  Reterence

Circuit Diagram
From To No.

1 60 Trigger Amplifer 5
61 100 Sweep Generator — Horizontal Amp —

Calibrator 6
400 500 Power Supply — CRT — Blanking 7
600 B09 Vertical Pre-Ampiifier and Channe!

Switching 3
810 850 Vertical Output Amplifier 4
903 820 CH?1 Vertical Attenuator 2-1
951 970 _CH2 Vertica! Attenuator 2-2

The following abbreviations are listed on the component lists and
refer t0 the types of resistors and capacitors.

Rev. 5/79

ABBREVIATIONS
Button mica
Carbon
Carbon preset
Carbon variabie
Ceramic
Carbon Film
Ceramic Trimmer
Cermet thick film
Cermet preset
Eiectrolytic
Germanium
Mezal Film
Metaf Oxide
Potycarbonate
Poiyester
Poiypropylene
Polypropylene Trimmer
Polystyrene
Silver mica
Wire-wound
Wire-wound preset
Wire-wound variable

4.2

in order to give a basic introduction to the instrument cir-
cuitry and the relationship between the major sub-circuits,
a biock diagram, designated Diegram 1 and description is
included. Each block bears the title and number of a major

sub-circuit.

At the end of this section, Interconnection Diagram 10
shows the wiring arrangements within the instrument.

On diagram 3, for diagnostic purposes typical mean d.c.
voltages are shown thus (C__V) with position and traces
centred. Where circuit symmetry exists, the voltage is
shown on one side or one channel oniy.

When the SEC/Div switch is set to the EXT X position, use
a voitmeter pf 20k{l/volt sensitivity or higher.

AC voltages are shown thus ---mV pk—pk under the
foliowing conditions.

CH1 OFF

. CH2 set 10 10mV/div with DC coupling.

. SECS/DIV switch set to 2ms/div.
Squarewave input signal of 1kHZ at 50mV
pk — pk to display 5 vertical divisions.

SN

BLOCK DIAGRAM (Diegram 1}

Diagram 1 shows the circuit functions in block format. The
vertical signal to be viewed is applied to either CH1 or CH2
INPUT and is then routed through an attenuator and pre-
ampilifier to the channel switching circuit, which feeds the
vertical output amptifier driving the CRT.

The selected signal is picked off and fed to the trigger
amplifier and Schmitt, so that the sweep generator can be
triggered from the vertical signal. The sweep generator out-
put is amplified by the horizontal amplifier and applied to

the X piates.

A blanking signal, which lasts for the duration of flyback,
hold off and time spent waiting for a trigger signal, comes
from the sweep generator circuit and is fed to the blanking
amplifier. Blanking for the chop transients is achieved by
the path from the channe! switching to the blanking amp.

A detaiied description of each circuit biock now follows.




4.3

VERTICAL ATTENUATORS (Diagrams 2-1 & 2-2).
Since CH1 and CH2 attenuators are similar, this description
is for CH1 with CH2 circuit references in brackets.

The vertical input signal is coupled to the attenuators via
the input switch — DC (direct coupling) —~ GND (the
ampilifier input is grounded, not the signal input) — AC (via
a d-c blocking capacitor C903 (C953); CH1 has the addi-
tional OFF position.

The attenuator is basically composed of 2 sections, a 0.9
divider R311 (R961) and R908 (R958} and a potentia! divider
chain CMS01 {CM951). The use of a 0.9 divider permits a
small coupling capacitor (C909/C958) to be connected to
the gate of the F.E.T. (TR601b/701b}.

The energy in C858 when charged/discharged from a high
d.c. voltage is thus kept too small to damage the input of
the F.E.T.

In the 5, 10 and 20mV positions R911 (R961) and R908
(R958) form a 0.9 divider which is compensated by C9039
(C953) and C911 (C961). R910 (RY60) brings the input
resistance to TMQ on these ranges.

Thick film network CM901 {CM951) forms a 0.08 divider in
50, 100 and 200mV/div; 0.009 divider in 0.5, 1 and 2V/div;
0.0009 divider in 5, 10 and 20V/div. Compensation is pro-
vided by C904 (C954}), C905 {C955) and C907 {C957). C902
(C952) adjusts the input capacitance of the main potential
divider to equal that of the 0.9 divider.

R901 {R951), RSO3 {R953), RI13 (R9E3) and RI14 {RIG4
minimise high frequency ringing.

CIRCUIT 2-1 ELECTRICAL PARTS LIST

CCT
REF

C901
co02
Cco03
Co04
Co05
Co06
€907
Cco08
909

(&R
C912

CcCT
REF

RQ01
ROC2
R903
R904
R905

R907
R908

R910
R911

R913
R214
R915
R916

PART VALUE TYPE TOL RATING Starting
NUMBER F % Y Ser. No.
285-0870-00 120p PS 2 350
281-0155-01 2-22p PPT 500
285-1179-00 22n PE 10 630
281-0155-01 2.22p PPT 500
281-0155-01 2-22p PPT 500
285-0870-00 120p PS 2 350
281-0155-01 2-22p PPT 500
285-0884-00 29p PS 1p 350
285-1178-00 330p PS 2 500
281-0155-01 2-22p PPT 500
281-0804-00 10p CER 0p5 400
PART VALUE TYPE TOL RATING Starting
NUMBER Ohms % w Ser. No.
317-0510-01 51 R CF 5 125 m
317-0390-01 39R CF 5 125 m
317-0181-01 180 R CF 5 125m
908 k
84 k
307-0632-00 8k14 Thick film network
902 R
2M70

CCT PART DESCRIPTION

REF NUMBER

S901  See Section 6

D1010/D1011

Starting
Ser. No.

Parts List DC-GND-AC-OFF
$902 260-1937-00 VOLTS/DIV
SKS01 131-2268-00 Socket CH1 INPUT

CIRCUIT 2-2 ELECTRICAL PARTS LIST

CCT  PART VALUE TYPE TOL
REF  NUMBER F %

C951 285-0870-00 120p PS 2
€952 281-0155-01 2-22p PPT

€953 285-1179-00 22n PE 10
C954 281-0155-01 2-22p PPT

C955 281-0155-01 2-22p PPT

C956 285-0870-00 120p PS 2
C957 281-0155-01 2-22p PPT

C958 285-0884-00 29p PS 1p
C959 285-1178-00 330p PS 2

Co61 281-0185-01 2-22p PPT
co62 281 -0804-Q0 10p CER Op5

}307'063"00 ”‘"5} Thick film network

300 k
317-0380-01 39 R CF 5 125 m
317-0101-01 100 R CF 5 126 m
325-0288-00 243 R MF 1 100 m
325-0291-00 768 R MF 1 100 m

Rev. 579

RATING Starting
v Ser. No.

350
500
630
500
500
350
500
380
500

500
400

CCT PART VALUE TYPE TOL RATING Starting
REF NUMBER Ohms % W Ser. No.
R951 317-0510-01 51 R CF 5 125 m
R952 317-0390-01 39 R CF 5 125 m
R953 317-0181-01 180R CF 5 125 m
R954 908 k
R955 84 k
R956 |} 307-0632-00 8k14 Thick film network
R957 802 R
R958 2M70
R960 ( 307-0631-00 1M5 Thick film network
R961 300 k
R963 317-0390-01 39R CF 5 125 m
R964 317-0101-01 100R CF 5 125 m
R965 325-0288-00 243 R MF 1 100 m
R966 325-0291-00 768 R MF 1 100 m
CCT PART DESCRIPTION Starting
REF NUMBER Ser. No.
$951  See Section 6

Parts List DC-GND-AC
§952 260-1937-00 VOLTS/Div
SK951 131-2269-00 Socket CH2 INPUT

4-2
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4.4

VERTICAL PRE-AMPLIFIERS (Diagram 3}

CH1 and CH2 amplifiers are very similar so a description is
given for CH2, with the differences noted. CH1 circuit
references are shown in brackets.

The input signal from the attenuator is applied to TR701b
{TR601b) which converts the input into a push-pull signat
with TR701a (TR601a). R715 (R615) sets the F.E.T. stage
gain, R714 {R614) sets their d.c. balance for the gain swit-

ching.

1C701a (IC601a) and IC701b (IC601b} are a shunt feedback
push-pull amplifier feeding the gain switching stage 1C701¢c
{IC601c} and IC701d (1IC601d}. The gain of this latter stage
is xl, x2 and x4 depending on the position of CH2 (CH1) at-
tenuator switch. In D1011, x5 collector gain switching is
alsc done in this stage.

1C702a {IC602a) and 1C702¢c (IC602¢! are emitier followers
driving the cascode sighal multiptexing stage 1C€702d
(1C602d), IC702¢ (1C602e} and 1IC703 (1CB03). Trigger pick
off (CH2 only) occurs from this stage. R745 {R645) is the
channe! vertical gain adjustment and C731 {C631) adjusts
the high frequency responise. in D1011, the collector output
currents are transposed when the -CH2 switch is depress-
ed, and the vertical position current is also applied to these

coflectors.

The output from IC703 (CH2) and IC603 (CH1) is appiied to
TRB20 and TR823 (Diagram 4), a pair of emitter followers
driving the output cascode amplifier comprising TR821,
TR822, TR810 and TR811.

The conduction of transistor arrays 1C603 and 1C703 is con-
troiled by the channel switching bistable 1C771a and
1IC771b.

In the CH1 OFF mode, 1C7038 and d conduct, passing CH2
signal to the output amplifier; IC603b and ¢ conduct biock-
ing CH1 signal from the output. When the CH1 is imultipiex-
ed off screen, the stage currents flow through resistors
RE27, R628, RB39, R648. The latter two are used to con-
nect CH1 as the [x]Channel in the X-Y mode, by forcing the
muitiplexed stage into the condition described above,
through the X-Y mode switch interlocks.

Note: When in the dual trace mode, both channels are con-
tinuously active up to the multiplexing stage. Large signals
and/or a dc offset on either channel may interact with the
other channel even though the trace is off the screen and
not being displayed (alternate mode).

In the ADD mode {D1011 only) both IC603a and d and
IC703a ano d conduct, so that the sum of CH1 and CH2
signais is applied to the output, to ensure correct d.c.
levels, TR770 also conducts in this mode.

In the dual trace mode at sweep speeds of 1ms/div and
faster, an alternate puise is applied to 1C771e via D775. This
causes the bistabie to switch aiternatelv at the end of each
trace, thus alternateiy displaying CH1 then CH2. At sweep
speeds of 2ms and slower, an emitter coupiled muitivibrator
IC771c and d, running at about 140kHz crives IC771e via
D776. This causes the bistable to switch at & frequency of
70kHz displaying CH1 for 14us and then CH2 for 14us. To
ensure that the transients are not seen when switching bet-
ween channels, a blanking signal is taken from IC771d to

the bianking amplifier.
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cCcT
REF

R781
R782
R783
R784
R785
R786
R787
R788
R789
R7390
R791
R792
R793
R794
R795
R796
R797
R798
R799

R801
R802
R803

cCcT
REF

45601
£.8701
28702
48703

S901b

a
TR601,

a
TR701b

PART
NUMBER

317-0102-01
317-0163-01
317-0163-01
317-0752-01
317-0222-01
317-0223-01
317-0331-01
317-0223-01
317-0153-01
317-0223-01
3170162-01
317-0152-01
317075101
217-0472-01
317047201
317-0182-01
317033201
317-0562-01
317-0823-01

317-0184-01

317-0822-01
317010101

PART
NUMBER

260-1938-00

VALUE TYPE TOL RATING Starting
0

Ohms % w Ser. No.
10 CF 5 125 m
18 k CF 5 125 m
16 k CF 5 125 m
7x%5 CF 5 125 m
2k2 CF 5 125 m
22k CF 5 125m
330R CF 5 125 m
22k CF 5 126 m
15 k CF 5 125 m
22k CF 5 125m
1k6 CF 5 125 m
1k5 CF 5 125 m
750 R CF 5 128 m
4x7 CF 5 125 m
ax7 CF 5 125 m
1k8 CF 5 125 m
3k3 CF 5 125 m
5k6 CF 5 125m
82 k CF 5 125 m
180 k CF 5 125m
8k2 CF 5 125 m
100R CF 5 125m
DESCRIPTION Starting
Ser. No.
x1 x5 CH1
x1 x5 CH2
—CH2
ADD

See Mechanical Parts List CH1 OFF position

-

151-1118-00

151-1118-00

ATR770 151-0320-01

FET Dual Selected SUU2603

FET Dua!l Selected SU2603

MPS6518 PNP



- r ' 01010/D1011

CIRCUIT 3 ELECTRICAL PARTS LIST

{ CCT  PART VALUE TYPE TOL RATING Starting  CCT  PART VALUE TYPE TOL RATING Starting
£ Rer  NUMBER F % V  Ser.No. REF NUMBER F % V. Ser.No.
%'T C600 281071000 10n  CER OO 250 C770 285073400 100n CER 30 30
: +80 C771 281074500 4p7  CER Op5 400
CBO1  281:0710-00 10n  CER 55 250 C772 285101800 22p PS  1p 350
2773 285077600 27p  PS  1a 350
P C774 281074400 88  CER 0p5 750
Posos 2m1071000 10n  cem 0 s C775 285.0874-00 470p PS 5 125
L~ U/ 0 <
\ o C776 281071000 10n  CER 30 250
3 €604 281071000 10n  CER 55 250 C777 285084300 30p PS  2p 350
i : C778 285101800 22p PS  1p 350
i - +100
7 " X
C630 281-0804-00 10p0  CER , U0 738951 C779 290-0707-00 224  ELEC " 25
831 281018501 2225 = 500 5o
Jce32 285085400 10r 20 350 746151 C781 281073400 100n CER X0 30 738621
i
o 80 C800 290070700 224  ELEC 00 25
f 701 281071000 10 CER o0 250 oA
: ogea1  C801 290062700 224 ELEC )00 40 741081
+'2703 281071000 10n  CER f_,% 250
! +80

t 2704 281-0710-00 10n CER -20 250

2731 281-0155-01 2-22p PPT 500
CcCT PART VALUE Starting CCT PART Starting
REF NUMBER v DESCRIPTION RATING Ser. No. REF NUMBER VALUE DESCRIPTION Ser. No.
D601  152-0843-00 CE 1104 738621 1C701  156-0197-02 Transistor Array RCA 3086
1C702 156-0197-02 Transistor Array RCA 3086
D603 152006201 75 INS14/IN4148 350 mA IC703 156-0197-02 Transistor Array RCA 3086
. 2604 1352.0C82Z-31 7S ING14/IN4148 50 mA
|
! . IC771 156-0197-02 Transistor Array RCA 3086
D731 132.0843-2 CE 1104 738621
0702 132005201 75 IN914/iN4148 S0 mA 738621
,‘ D703 1520C6251 75 IN914/IN4148 SO0 mA
} o704 152.0062-01 75 IN914/IN4148 50 mA

L8CO0 108-C932-CO0 180uH  Fixed Inductor
L801 108-0932-00 180 uH  Fixed Inductor

D770 15204160 8v2 Zener BZY88 400 mwW

----- 0771 152006221 75 ING14/IN4148 400 mW
o772 15329082 7% ING14/IN4148 400 mW
e .. D773 152006201 75 ING14/INd148 400 mW
D774 152006221 75 IN914/INd148 400 mW
D778 132-0062-01 75 ING14/IN4148 400 mwW
D778 132-0062<Ct 75 IN914/IN4148 400 mW

- 1C8A1T 15601972 Transistor Array RCA 3086

IC5C2 18353019722 Transistor Array RCA 3086

IC603 135-0197-32 - Transistar Array RCA 3086

Rev.5/79




CCT
REF

C R600
R601
R602
RE03
2604
RE05

ARBQ7
R609

R611
R612
&R613
R614
R615
LRB16
R617
& R618
R619

R621
R622
R623
R624
R625

R627
R62Z8
R629

RE31
RE32
R633
R634
R635
R636
RE37
R638
R639

R641
R642
R&43

R645
R646
R&47
RE48
R649

R651
RE52
R652
RE54
R633
RE56
RB37

R633

JR700
R7Q1
R702
R703
R704
R70S

4AR707

R709

PART
NUMBER

325-0233-00
325-0306-00
325-0293-00
325030100
325-0289-00
325-0295-00

325-0295-00
325-0290-00

325-0293-00
317011101
311-1655-00
311-2064-00
311-2019-00
317022100
307-0258-00
325-0295-00
317-0820-01

325-0289-G0
3250295-00
325-0301-00
325-0293-00
325-0306-00

317-0331-01
317-0331-01
317015101

317-0330-01
317-0222-01
317-0331-01
317-033C-C1
317-0820-01
325-0295-00
317-0271-01
317-0301-01
317022101

325-0292-00
311-2022-00
325-0295-00
317-0471-01
311-1653-00
317-0301-31
325-0292-00
317-0271-01
317-0820-01

317-0330-01
317-0162:01
317-3331-01
317-0222-01
317-0151-01
317-0330-01
325-3311-30

325-0311-20

325-0233-00
325-0306-00
325-0293-00
325030100
325-0289-00
325-0295-00

325-0295-00

325-0290-C0

VALUE
Qhms

1k0

1k62
1kQ7
23k7
383 R
1k50

1k S0
562 R

1kQ7
110 R
100 A
6k8

330 R
220 R
130 R
1k80
82R

383 R
1k50
23k7
1k07
1k62

330R
330R
150 R

33R
22
330R
2R
32R
1k50
279 R
300 R
220R

825 R
2%2

1%50
470 R
220 R
3CC R
325 R
270 R}
82R

33R
1k6
330 R
2%2
150 1%
33R

13

1k0
1k62
1kQ7
23k7
383 R
1k50

150

562 R

TYPE

MF
MF
MF
MF
MF
MF
MF

MF

MF

cv

-~

n

OO0
mm

AR

MF
MF
MF
MF
MF
MF

MF

MF

TOL

%

PO Y

—_ o a a

AU~ e O [S10N4) 0411

o

GOl = 0O =N =
(=]

aouaunm v

-

[

RATING
w

100 m
100 m
100 m
100 m
100 m
100 m

100 m
100 m

100 m
125 m
30 m
50 m
50m
125 m
500 m
100 m
125 m

100 m
100m
100 m
100 m
100 m

125 m
125 m
125 m

125m
126 m
125 m
126 m
125 m
100 m
126 m
125m
125 m

100 m
250 m
190 m
125 m
S0 m
126 m
100 m
128 m
125 m

126 m
126 m
125 m
126 m
125 m
125 m
130~

100

100 m
100 m
100 m
100 m
100 m
100 m

100 m

100 m

Starting CCT
Ser. Na. REF

R711

R712

AR713

R714

R715

LR716

738621 R717
&R718

738621 R719

R721
R722
R723
R724
756201 R725

738621
R729

738621 R730
R731
R/732
/733
R734
R73s
R736
R737
R738

R741
R742
738621 R743
R744
R745
R746
R747
R748
R749
R750
R751%
R752
R753
R754
R755
R730
R757
R7s8

738621
ARTTY
—~R772

(S A}
-~
]

~4 =1
fosJRed]
[3 ) e}
[RS IR
A e

AN

e I VI Y I Vi
o B B B
WO W~ o a4

~
~3

738621

738621

PART
NUMBER

325-0293-00
317-0111-01
311-1655-00
311-2064-00
311-2019-00
317022101
307-0258-00
325-0295-00
325028700

325-0289-00
325-0295-0C
325-0301-00
325-0293-00
325-0306-00

317015100
317-0750-01
317-0330-01
317022201
317-018101
3170330-01
317-0820-01
325-0295-00
317027101
317-0301-01

325029200
311-202200
325-0295-00
317.0471.01
311-1653-00
317-0301-01
325-0292-00
317-0391-01
317-0820-01
317-0750-01
317033001
317-0162-01
317018101
317-0222-01
317015101
317-0330-01
325-0311-00
325-0311-00

317-0122-01
317-0223-01

317-0223-01
317-0682-M
317033101
317-0132-01
317022201
317-0752-01

VALUE
Ohms

1kQ7
110R
100 R
6k8

330 R
220 R
130 R
1k50
200 R

383 R
1k50
23k7
1kQ7
1k62

150 R
75 R
33R
2k2
180 R
3R
82R
1k50
270 R
300 R

825 R
2k2
1k50
470 R
220R
300 R
825 R
390 R
82R
7SR
33R
1k6
180 R
2k2
150 R
33R
113
11k3

12
22 %

22«
5%8
330 R
1k3
2k2
7kS

MF

MF
CF
=]
CF
MF

~
i

CF
CcF
CF
CF
CF
CF
CF
cF
MF
MF

a0
mn

OO0

Bt T s e 1 B ) B Y 3

Qe e ao o

TOL
%

oML e eao

N =)=
o

o

=N e -0

(S5}

RATING
w

100 m
128 m
30m
50 m
580 m
125 m
500 m
100 m
100 m

100 m
100m
100 m
100 m
100 m

128 m

125 m
125 m
125 m
128 m
125 m
125 m
100m
129 m
i26m

100m
250 m
100 m
126 m
50 m
128 m

1100 m

126 m
126 m
126 m
128 m
126 m
125 m
125 m
126 m
125 m
100 m
100m

128 m
125 m

125 m
125 m
128 m
128 m
125 m
125 m

Starting
Ser. No.

756201

738621

741051

748301

741051

738621
738621

[T

e v
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4.5

VERTICAL OQUTPUT AMPLIFIER (Diagram 4)

Emitter followers TR820 and TR823 drive the output
cascode ampilifier TR821, TR822, TR810 and TR811. R826
sets the gain, whilst adjustments of R827 and C822 op-
timise the high frequency corner. When the BEAM FINDER
is depressed, the current in this stage is reduced, restricting
the deflection to within the graticule area.

CIRCUIT 4 ELECTRICAL PARTS LIST

CCT
REF

c810

€820

c822
€823

CcCT
REF

R810
R811
R812
R813

R81i9
R820
R821
R822
R823
R824

R826
R827

R829
R831

R832
R832

$404

PART
NUMBER

285-0795-00

285-1063-00

281-0229-00
281-0710-00

PART
NUMBER

308-0812-00
308-0812-00
317022001
317-0220-01

317-0220-01
317015101
3170562-01
3170220-1
317-2330-01
325-305-00

3253303-00
311-1870-00
317-2330-01
325-3305-00

317022001
317C362-01
317222001

VALUE TYPE TOL
F %

220 n PE 20

390 p PS 1

5p5-65p PPT
+80
10n CER ~20

VALUE TYPE TOL

Ohms %
2k4 ww 2
2k4 ww 2
22R CF 5
22R CF 5
22R CF 5
150 R CF 5
5k6 CF 5
22R CF 5
33R CF S
750 R MF 1

68R1 MF 1
100 R ce 20
33R CF 5

750 R MF 1
22R CF 5
5k6 CF 5
22R CF 5

Refer -0 Diagram 7

RATING Starting

\

250

350

500
250

Ser. No.

741051

RATING Starting

W

125 m
125m

125m
125 m
125 m
125 m
125 m
500 m

100 m
50 m
125 m
500 m

125m
125m
128 m

Ser. No.

cCcT
REF

TR810
TR811

TR820
TR821
TR822
TR823

PART
NUMBER

151-0676-00
151-0676-00

1510317-01
151-0680-00
151-0680-00
151031701

DESCRIPTION

Motarola 3F467
Motoroia 8F467

Plastic 3C109C
Ptastic 2N2369A
Plastic 2N2369A
Ptastic 8C1C9C

D1010/D1011

Starting
TYPE Ser. No.

NPN
NPN

NPN
NPN
NPN
NPN

Rev. 5/79
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4.6

TRIGGER AMPLIFIER (Diagram 5}

This circuit produces trigger pulses which are derived from
either an internal signal from CH2, and external signal con-
nected to the TRIG or EXT X INPUT, or line voltage signal.
Control switches give selection of trigger ievel polarity, and
signal source. In all the sweep speed positions of
SECS/DIV switch S2, when the trigger source switch S1b
angd c is set to NORM,. push-pull signals from CH2 of the
Vertical Ampilifier are a.c. coupled to both bases of IClc
and IC1d which form a long-tailed pair. In the EXT and LINE
positions the signais from TR1 are a.c. coupted to the base
of IC1d and the base of iC1c is a.c. coupled to ground.

The polarity switch S4 selects the sweep triggering for
either a positive or negative-going signal. In the positive
position the signal from the collector of IC1d is coupied to
the shunt feedback stage ICle via D4, and in the negative
B%sition the signal from the collector of ICc is coupled via

The output from IC1e is directly coupled to a second long-
tailed pair 1C1a and IC1b and collector of IC1a is directly
coupted to shunt feedback stage TR2.

When SECS/DIV switch S2is set to EXT X position coupl-
ing switch Sla is available to select DC, AC or GROUND.
The signal from the EXT TRIG/EXT X socket SK1 is fed to
the base of TR76 in the horizontal amplifier via emirter
foliower TR1. When S1a is set to DC, the voitage at SK1
may be up to =0.3V with a shunt impedance of 280k due to
resistor and transistor tolerances. Therefore take care when
this input is coupled to high impedance circuits. For exam-
pte, if the EXT X socket is connected to CH1 or CH2, and
d.c. coupied, vertical deflections of up to =0.25V will be
produced, which on high sensitivity ranges above
50mV/div means that the trace will be deflected off the
screen. A lower impedance source will lessen the amount
of deflection, but no deflection will occur when either input

is a.c. coupled.

Switch S3 selects three modes of trigger operation —
AUTO NORM and TV,

In the AUTO position the output of 1C2¢c is at OV and
diodes D13 and D14 are off. The voitage across the LEVEL
control R33 is equal to the peak to peak value of the output
voltage at the collector of TR2 minus the base emitter
voltages of the two peak rectifier transistors TR3 and TR4.
This means that the range of the LEVEL control is 1V ap-
proximately less than the peak to peak value of the output
voltage at TR2. The triggering point can only be adjusted to
within 0.5V of either peak of the waveform regardiess of its
size or shape. The timebase will always trigger automatical-
ly provided that the signal is larger than 0.5 div in internal
trigger mode or 100mV in external trigger mode. The peak
rectifiers operate successfully with waveforms up to 1000:1

mark ‘space ratio.

In the NORM mode, the output of IC2is at + 5V and diodes
D13 and D14 are conducting, therefore the LEVEL control
varies ine voitage at the pase of IC1b from +1.2V 10
+3.5V. This enabies the output voltage swing of the trig-
ger amplifier to be seiected from any point on the triggering

. waveforms up to =4divs on internal trigger and =0.8V on

the external trigger from the mean level.

The TV position directly connects the output of the
negative peak rectifier TR4 to the base of IC1b 10 ensure
that TR4 onlv conducts during the sync puises af the TV
signal. The collector wavetorm of TR4 displays sync puises
oniv with all the picture information removed.

For sweep speeds up to 100us 'Ziv the sync pulses are in-
tegratec by R38 and C25 wnich gives a greater output from
the drosder field puises. Separation of the line and fieid
puises is improved by passing them through CMOS in-
verters 1C2a and 1C2b.

For sweep speeds faster than 100us/div the sync pulses are
ted directly 1o the input of IC2a through D9 and C25.

The output from emitter TR2 or IC2b is fed to a Schmitt
trigger circuit TRE and TR6 which provides a fast positive-
going edge 1o trigger the timebase circuit.
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D1010/D101!

CIRCUIT 5 ELECTRICAL PARTS LIST CCT  PART VALUE TYPE TOL RATING Starting
REF  NUMBER F % v Ser. No.
+100
CCT  PART VALUE TYPE TOL RATING Starting  C'° 290070700 22u  ELEC ;5 25
REF  NUMBER £ % v Ser. No. : . +100
ci6 290075600 100u eLec 190 g
Cl1 285094660 470n PE 20 250 +50
R P eox B c17 281073400 100n cer "0 g0
C3  281-0801-00 506 CER 005 750 ) , e +100
C4  285.0836-00 47n  PE 20 250 €18 2900707-00 224  ELEC .5 25
< 285-1078-00 145 PE 20 8 c19 290066300 a70u eLsc 199 g
+ -1
C6 281073400 100n CER .2 30 0
C7  285-1078-00 145 PE E?oo 63 €21  290.0627-00 22u  ELEC ”1%0 40 741051
C8 290070700 224  ELEC .49 25 0
G0 285107800 115 e 20" & C2z 281073400 100n CER 30 30
s c23 281073400 100n CER 51 30
C11 281073400 100n CER . 52 30 80
A C24 281071000 10n  CER 50 280
€12 29040663-00 470u ELEC _;9 10 25  285-0786-00 33p PS 2p0 350
C13 281080100 5p6 CER 0p5 400 C26 285086900 47p  PS  2p0 350
+sa c27 281071000 10n  CER S0 250

Cc14 281-0734-00 100 n CER -5 30

CCT PART VALUE DESCRIPTION RATING Starting CCT PART VALUE TYPE TOL RATING Starting
REF NUMBER v Ser. No. REF NUMBER Ohms % w Ser. No.
D1 152-0062-01 75 IN914/1N4148 50 mA R24 317-0133-01 13k CF 5 125m
D2 152006201 75 IN914/1N4 148 50 mA R25 317-0102-01 1k0 CF 5 125m
o3 152-0662-01 75 IN914/IN4143 50mA R26 317-0562-01 5k6 CF S 125 m
D4 152-0062-01 75 ING14/1N4148 50 mA R27 317-0102-01 1k0 CF 5 125m
05 152-0062-01 75 ING14/IN4148 50 mA R28 317-0392-01  3k9 CF 5 125 m
D6 152-0062-01 75 IN914/IN4148 50 ma R29 317010101 100 R CF 5 125m
R30 317-0822-01 8k2 CF 5 125m
08 152-0C62-01 75 IN914/IN4148 50 mA R31 317-0334-01 330k CF 5 125 m
09 152-0062-01 75 "INS14/IN4148 50 mA
010 152006201 75 ING14/1N4148 50 mA R33 311-2023-00 4k7 cv 20 250 m
D11 152-006201 75 ING14/IN4148° 50inA R34 317-0152-01  1kS CF 5 125m
012 152.0C82-01 75 ING14/IN4143 . 30 mA R35 317-0102-01 .1k0 CF 5 125 m
D13 152005201 75 INS14/IN4148 ' 50 mA R36 317-0184-01 180k CF 5 125m
D14 1852006201 75 ING14/IN4148 | 50 mA R37 316-0335-01 3M3 CF 10 250 m 754201
D15 152-0062-01 75 IN914/1N4148 50 mA R38 317-0105-01 1M0 CF 5 125m
D16 152-0062-01 75 INS14/1N4148 50 mA R39 317-0334-01 330k CF ] 125m
D17  152-0062-01 75 IN914/IN4148 350 mA
i R41 317-0273-01 27k CF 5 125 m
i R42 317-0822-01 8k2 CF 5 126 m
i R43 317033101 330R CF 5 125 m
R44 317-0222-01  2k2 CF E 126 m
R45 317-0432-01 4k3 CF 5 126 m
o 128-0137-32 Transistor Arrav RCA3086 R46 317-0104-01 100 k = 3 125 m
iC2  1356-0743-00 Transistor Array 14 Pin DiL RCA CD4069 R47 317-0681-01 680 R CF ] 125m
R48 317-0562-01 Sk6 CF 5 123 m
CCT PART VALUE TYPE TOL RATING Starting R43 311165400 10k cP 20 5om
REF  NUMBER Ohms % w Ser. No, RS1 317-016301 16k cF 5 125 m
17, - [~
21 317016101 100R CF S 125 m RS2 317-0183:01 18k CF S 125m
2 317047201 ak7 CF 5 126 m
R3 317.0471.01 470R  CF 5 125 m CCT  PART DESCRIPTION Starting
=é 317513401 130« CF -1 125 m REF NUMBER Ser. No.
RS 3176184C1 180 & CF 5 125 m
73 275:04-3-0% Thid oF g 250 St (See Section & AC-OC-GND
=7 317-3222.01 242 CF 5 128 m Parts List) CH2-EXT-LINE
3 3170104-01 110Gk CrF 5 125m $2 260-1936-01 SECS/DIV 747851
A9 23170473-C1 47k cF 5 125 m s3 (See Section 6
[REE] 317047301 47« cr 3 125 m Parts List) AUTO-NORM-TV
At 017056207 38 CF 5 i25m sS4 Fuil to Close. Part of R33
R12 317-0473-01 47k F 5 125 m
R13 317-0105C1 iMQ CF 5 125 m
R15 317-0392-01 3k9 CF 5 126 m SK1 131-2268-00 Socket TRIG/EXT Input
R16 317010401 100k« (o4 5 1256 m
R17 317010101 100 R CF 5 125m
R38 317647201 4k7 CF 3 125 m TR1 151-0445-00 ZTX 214C PNP
R19 317015401 150 k CF 5 125 m TR2 151-0320-01 MPS 6518 PNP’
TR3 151-0317-01 B8C 239C NPN
R21 317-0103-01 10k CF 5 125 m TR4 151-0445-00 ZTX 214C PNP
222 317-0272-01 27 CF 5 126 m TRS 151-0320-01 MPS 6518 PNP
R23 217010301 10k CcF ] 126 m TR6 151-0320-01 MPS 6518 PNP
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4.7

4.8

SWEEP GENERATOR — HORIZONTAL AMPLIFIER

{Diagram 6}

The output from the Schmitt trigger circuit is fed to the
clock input of 8 D type flip flop, IC3b, with its D input per-
manently connected to + 5V and both S and TLR are high
in the NORM position of S3. The first positive going edge at
the clock input will give a positive going output at Qb, and a
negative going edge at cuts off the discharge transistor
TR73 to allow the timing capacitors C74, C76 and C77 to be
charged by a constant current from the collector of TR72.
The value of the constant current is determined by the
emitter resistors of TR72 which are switched by the
SECS/DIV control S2. The voltage at the collectors of
TR72 and TR73 therefore rises linearly and is fed via source
follower TR74 and diode D78 to the base of TR75 which is
normally bottomed and therefore holds Sa of 1C3a high dur-
ing the sweep. When diode D78 conducts and cuts off
TR75,‘5‘%£oes low and makes Qa low, clearing IC3b and
makes go high turning on TR73 which in turn
discharges the timing capacitors. At the same time, Qb
goes low, cutting off D76 which allows the hoid-off
capacitors C79 and C78 to discharge through R95 and
eventually clears 1C3a, making Q2 high; the timebase is
then ready for the next triggering edge.

in the AUTO & TV positions of S3 when no triggering
waveform is present, the peak rectifiers TR3 and TR4 are
non-conducting and D15 is cut off; in this condition when
Ta and TLRb go high at the end of the hold-off period,
TR71is cut off and Sb goes low. This makes Ob go low and
restarts the sweep which free runs in the absence of trigger
signals. When a trigger signal big enough to operate the
Schmitt trigger is present at TR2 collector, the average cur-
rent through the peak rectifiers TR3 and TR4 is sufficient to
make D15 conduct and cut off D70; this bottoms TR71 and
switches IC3b from the free running condition to the trig-
gered conditions.

The timebase at the output of source follower TR74 is fed
via D81 to an emitter follower TR76 and is then mixed with
the horizontal position voltage at the base of shunt feed-
back stage TR77. The gain of this stage can be increased 5
times by operating S5 which increases the value of the
feedback resistor. The output of TR77 is fed via S6a to the
base of IC4d which, together with IC4 forms a long tailed
pair. The collectors of 1C4c & d feed the emitters of TR79
and TR81 which.form a cascode iong tailed pair to drive the
X plates.

With D1011, when either S2 is in the EXT X position or S6
is in the X-Y position, D72 is cut off and the current through
R70 flows into both D73 and D71, This cuts off TR71 which
brightens up the trace by making Qb Jow and aiso stops the
trace by turning on the discharge transistor TR73. in the
EXT X position a signal fed into the EXT/EXT X socket is
fed via TR1 to the base of TR76.

In the X-Y position the base of the output cascode long tail-
ed pair is connected to the collector of TR79, and the emit-
ter and base of TR79 are fed with a push-pull signa! from
CH1 output of the Vertical Ampiifier and the sensitivity is
set up by R124.

CALIBRATOR (Diagram 6)

IC4a and iC4b are s Schmint trigger circuit to which is fed
the sweep waveform at the output-of TR74. The Schmitt is
arranged 1o give a positive-going output at the coliector of
|C4a at approximately halfway up the sweep waveform.
The output at IC4a collector is accuratety attenuated by an
adjustabie attenuator to give an output amplitude of 250mV
at SK71. The temperature coefficient of the attenuator is
arranged to compensate for the temperature coefficients of
the + 5V supply and the botrtoming potential of IC4a. When
using the calibrator to set up the Vertical Amplifier sen-
sitivities or to adjust probe compensations it is essential
that no trigger signals are fed to the timebase or the trace
will flicker. This can be accomplished by setting the trig
source switch to EXT. For adjusting probe compensations,
set the sweep speed to 1ms/div.
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REF

R421
R422
R423
R424
R425
R426
R427
R428
R429
R430
R431
R432
R433
R434
R435
R436
R437
R438
R439
R440

R442

Ra444
R445

R447
R448
R449

R451
R452
R453
R454

R457
R458
R459

R461

S401
$402
$403
$404

SK401a
SK402a

SK404
SK405

T401
T402
T403

CcCT
REF

TR401
TR402
TR403
TR404
TRA40S

V401

PART
NUMBER

317-0332-01
317-0102-01
317-0332-01
317-0392-01
317-0103-01
316-0475-01
317-0332-01
315.0751-01
317-0272-01
317.0273-01
317-0473-01
317-0222-01
317-0273-01
317-0102-01
317-0102-01
301-0680-01
301-0685-02
311.2026-00
317-0105-01
317-0222-01

311-2034-00

311-1779-00
311-2026-00

317-0222-01
317-0184-01
317-0271-01

301-0621-02
317-0472-01
311-2021-00
301-0152-01

317-0222-01
317010501
203-0331-01

317-0104-01

260-1940-00
260-1429-01
260-1429-01
260-1940-00

VALUE TYPE TOL RATING Starting

Ohms

3k3
1k0
3k3
3k9
10 k
am7
3k3
750 R
2k7
27 k
47 k
2k2
27 k
1k0
1k0
68 R
6M8
1M0
MO
2k2

220 k

1MO
T™MO

2k2
180 k
270R

620 R
4k7
1k0
1k5

2k2
1MO
330R

100k

175-2216-00 (part of)
175-2216-00 (part of)

131-2349-00 Socket Z MOD
Connector female 2 way
Part of L404
120-1199-01 Transformer (mains) 741451
120-1198-00 Transformer (inverter)
120-1200-00 Transformer (drive)
PART Starting
NUMBER DESCRIPTION TYPE Ser. No.
151-0320-01 MPS 6518 PNP 738501
151-0675-00 Darlington TIP 120 NPN
151-032001 MPS 6518 PNP 738501
151-0681-00 UE C1817 NPN
151-0681-00 UE C1817 NPN
154-0826-00 CRT Muliard P31 D14 250 GH

% w Ser. No.
CF 5 125 m
CF 5 125 m
CF 5 125 m 742301
CF 5 125 m
CF 5 125 m 738501
CF 10 250 m
CF 5 125 m
CE 5 250 m
CF 5 125 m 742301
CF 5 125 m
CF 5 125 m
c= 3 125 m
CcF 5 125 m
Ccr 3 125 m
CF 5 125 m
CF E] 500 m
CF 5 500 m
cv 30 250 m 742301
c= g 12 m 741031
CF 5 125 m

742301
cP 20 180 m
738501

cP 20 50 m
cv 30 250 m 742301
CF 5 125 m
CF 5 125m
CF ) 125 m
CF 5 500 m
CF 5 125 m
cv 20 2
CF 5 500 m
CF 20 125 m

CF 20 250 m 742301
CF 5 1

CF 5 125m

POWER on/off
Range (mains)
{mains} Hi-Lo
BEAM FINDER

Connector female 2 x 5 way
Connector female 2 x 5 way

4 -9




Re

®

MONITOR
REFERENCE
WAVEFORM hold
1 ott 5
S "

©

®

10 DIVISIONS ON
MONITOR CSCILLOSCOPE

] |
1 1
| i
| ]

[$)}

- -~ +13V

250mv

- oV

34y

1oV

-—

—— 98V nov

All waveforms measured with CH1 off &
CH2 200Hz sine waves Sdiv. display.

Timebase = 0-2mS/div.
MONITOR OSCILLOSCOPE = ImS/DIV.

MONITOR OSCILLOSCOPE IN CAPITALS.

oscilloscope under test in lower case




RESISTORS 7% 73 81 75 a2 80 34 Ed 92 " a9 38 87 3e 35 wom "3
y n 7% 77 33 98 97 18 100 99 09 M2
59 78 % 101 w0s 107
79 79 120 102 103 '€ 106 108
uncnroas] 72 56 10 §7 75 7% 33 58 19 18 32 33 e
7 73 w77 a
MISC, J 7% on SR iC3b S2-3F 78 079 082 Séc
072 tAM 0TS 07 TR72 TR74a 076 TR75 iC3a  Ic4b (Csa O8I TR76
073 Séa TR73 TR%B 277 52-20 386 ICs
1 TR 15 ] 2% ;
|_Pcaus R n 3 5 20
$2-7R SECS/ DIV SWITCH
”{" ExT X .28 .8 50 20 10 # 5 2 1 K 2 ms
3 .ims 50 20 19 5 2 ! .5 2 ps
+22v +22v +22V &1 ‘Eci“’"
' s 520 50
# @ 0L waw <sa?.x4) (6815 — POSITION (g8 Bun  (9L®) (10819 (ng20) 5 R K
. 3 : S Y
7 E—‘j - % 15 16 7 18 9 20 2 oo \s
c70 -t 7 | 2 O 15 0
1005L_, T 100n # ! ! | 0’ gt
R76 81 P i ! ! : ! | agea S \ | R
! ~—A i i
an 300K SK23 ¢ R cud } S10K i i POSN ,/r—zxr i
’ - —&-———0— ——C— -*)-—— —é— - FRONT PANEL MARKIN
120K , | A94 ag3 0 asz T Ay 2 aag 3 ! Ras 3 as* ¢ agg ’ ags o
LA —— A ' AN
] 5MI9 2MS5 wss 513K 510K i ISIK S0K8  25K3 Sk ||
284 22V
+5v J:— AAA
cs? THICKFILM NETWORK CM7! # i 10K0 A
- - ———— e - - — as
e 39
FROM DIS 070 A . :
TRIG ~»—1 TR72
AMP ; -
’ a2 +ay
13K r “ » .
| s 73 R753_Pur R8I sr2m $ -
| 27k 1008 390K 2 v 4
(POS 12-2000 & 11(POSIHN 3 l_' S8c
ot ? S + c ? . |28
r— -22v - -22v T 14 ’“2: @2.5/% —
7t S 969 = ‘
300 T %zm +5v 22y cse ;;5%—“_
Y A | c8o +229
| I |
| . 108 | .
,’ 3 1 ; s !
) C79 =
+22v
!! 22 3900 , % 13K
{ 280 ! +22v B
; T 180K -2y ” v _J
100N vy | R109 35; ’
v v, e 582 exTxFROM $3K2 Saml Ay |
’ ~1F T .
A74 077y 0 ov 4 SZUFTAGS 51 4k3
Qv | - j;(’; . gans
648 i °
TR74a ! e L. 5o
: ,’ et WARED Ry
270 PLs] @ i . 834, R107 r_,v(,‘,_
227 A - >+ [ P Rict = ’ [ Tams
38K | : 220K 150 . L ol
| o7 | *22 ; HORIZ. 90
TOR797 . —pt - -2y
VERT wen@245/13 o7z TR74D ; |
PR,E e . 245/11 cea | Jns I =y . Tu%s
2 - 4 R j <
234 cHoP ' buposz 0200 4}— — gnox z:x ) RI02 i RI08 245/
POSt-8 10n ] M3 lcsq
2 2104
2 | 033 +sy Sane 12K
' osz-m s6a , SN Lans g Sexr &r
™ 7 - i
3 T 25015 0 P8 i
4o lEand ; i ; -22v -
2450121 2¢504 Loy | 505-550) z
. ..__1'0 _!,cn
] ZZOn TO+22v
: RAIL ON PC3
& (POS1,12 70 20) 10(POS 2 TO1)
NOTES. 10 -22v
s2-2F | @ DENOTES PC3 TAKE OFF POINT & AEFERENCE - 245/Na. ARILON PCS
2. SWITCH 1S SHOWN IN FLLLY ANTICLOCKWISE POSITION (Posu)~
WHEN VIEWED FROM FRONT PANEL.

3 s+ CMTY, AB9A,CTS, S2-2F, & 52-2R ARE MOUNTED ON Peszaz
i ww OENOTES INTERCONNECTION SYSTEM PLUG P02 WITH P Ne.
5. O AB,C ETC. DENQTES PCB242 TAKE OFF POINTS.

§ REFER 10 (D FOR INTERCONNECTION ROUTES.




no m n3 118 HE] 123 138 133 4 35 129 142
109 n2 ns n? 121 26 N 1743 136 139
107 11§ : 22 132128 137 145 tal
108 o 125 127 128 143
84 38 a6 a7 83 3 34
»n 95
7S L76 SKT! 236 S6b 286 389 L2 L7 292 LN
TR76 TR77 D84 087 RIS  IC4d o9t TR8 093 0%
L70 %S5 088 TA73 1Che
20 o) 29 ElE ] % T
2 ms «178y +i75Y
2ps SECSIOV
ms 534 s0 L1 %
820 e S 160uH SOuH
n Se LW +75v
0g H
500 ,'. Arze 29
S 18 SK1 @ 5K1
~— 55 ™
pasN 1= L_m POSN 20 "’K,® +22v u87% TO CRT %16 ! vy
[ -1l ’
FRONT PANEL MARKING — P?;)ES ® g
u 284 385
>
! +22¢
o4 S6b X-v 133
Ane T TR78 A ’
39K G 100R *
. —
o—l | a ;
i 2 ‘ 278
245/22 n_ c8s
4 F3
i
: 2%5/3@ : 5o
Uy n
ICad
} 10
c9t
r—.' " 3 oss ¥ L 11
i s5 2529 287 ¥ 132 P
i Ox5 i8 : 38R
I N
p mzl1 088 !
i

22y § ‘
18K
_l 5°z 093 ¥ R
’ m i 12 RILS
i o } 3 1Cee =
cs8 | < 13 100R =T3S
? ; 10n

H - ——
R1Q ’
J00R 34 ! 4
h l T 100u +3vY
470N ey ~12v »Jw R4l g
+av H | ) ! TO BEAM.FINDER $404
20R - our
v _J 137 3 ; VERT OUTPUT
R109 SE| THICKF%L_:;IEI'WORK _| $80R 0 3%
s /
ak2 Sanl an : —i &
TAGS 4 +175Y -22v
RIN 5t 43 ]
( e %Ts":“ 7 245/27 FROM R629 VEAT
Pac-amP
Wy L% r ] —9 )
i REET - ! !
& ;—wb\——- ‘I TACM I6ud VEAT
g ’ | ang 4 ! 26526 Pag-am2 (3
f s L T2k Y 20 as I
HORIZ.2CS 7R 58K
v a
! . Sazs ¥ 392
= A e
7 Ri8 258 Sk K2 13K |
—-— CaL GUT i
oK A i
12 | . i
K2t A }
X 243/22 . o ‘ !
P el O CONTACT 3 Séaj : .
o ;
a Ll § ’ i
-—75y— 080 R127 .
128
TQ+22v L79 I 2Ka o
‘___rvvvx_____.z-n,_, :
RAIL N PC3 o
2 FRACM OWER SIun D
. GNO = Supewy @ v 1011
TO -22v L76 2y
..__.er\.__-_
RAILON PC8
- SWEEP GENERATOR

HORIZONTAL AMP
CALIBRATOR

Rev. 5/79

e -y

rmll A

pomey rosteda

"‘*"V""OH‘WWW ™ e Apane s Wb




6. REFER T0 @ FOR INTERCONNECTION ROUTES.

N 72 76 a3l 82 80 37 10
RESISTORS [ 71 73 s o 94 X %2 9 9559 o 88 37 00 .6 85 07 m0 14
70 71 99 -, 105 103 1. 15
78 79 9¢ 97 120 103 04 106 13 16
CAPACITORS 72 66 7 63 68 79 78 82 a3 84
67 % 8t
n 70 s76 77 78
MISC. 070 072 iClb 073 TR72 S2-2F TR74a D76 078 D79 Iceb ICS TR76 L?
0% S2-2R  TR75 Ic3
s2-ik 071 Séa 075 TR73 TR74b D77 D8Z 080 %s6c ICta DB L7
13 1 4 15
PCB245 .J 2 24 16 »
$2-2R SECS/DIV SWITCH
122y EXTX .25 s 50 20 5 2 1 5 2ms
SECS /DY
n 422V 422V 2213 .Ims 50 20 10 5 2 1 .5 .Z}JS 52
taay
L 4 »
N @ (312 (4&13)  (5&14)  (6&19——POSITION (7%16) (817 (3%18)  (10&19) (11&20) 5,” )
°© n 15 16 18 1 22 e S s
204 O [ k3
500 n
100 100n
R76 R81 2 s ‘:‘ '.z"\_s
300KS Sy 2 posn 1~ =5 ¢
1RZ'/(')IK | - — - - FRONT PANEL MARKIN(
RY4 9 R93 10 R92 '} Rt 12 ra9 -} !
7
1 5MI19 2M59  IMS5 513K 510K : 153K 50K8  25K3
+5V 5\%\ .
cs7 THICKFILM NETWORK CMT1 4 OKO R
— — - - - - — — -— <
po75 {——“—'] <
) 4 10n p
FROMDIS | 070 / A H
>t TRT TR72
. TRIG.AMP| Lces AN
10n R82
38K3
R72 +22v
33K | ‘
R73 R83 #
27 390K S2-2R
v
L (POS12:20)0 H11 (POS 1-11) +22
A07 4
-22v -22v ¢ R120 |
cn RE9 =C78 s6k @252
— +22v 150n ¢ i
0p 27K +5vY d
1 c69
o Lo 2R r—-l
g TiK @ tp8 076
“0 IC Q 9 , —t-
FROM 7| 1| 30 | 245131 ALT cra L RIS 645 3a
= ck & 10 | +22v 390p Q" CKE—
O TA® /|2 c777 ; 13K g
Lcl” 7 713 AND R8O ’ !
y BLANKII 180K —22v
1000 oy — i vy
C ' +22Y I-QR[
+22v v, cal 082 ! extx From o842 Gaw! A3
‘ —FT, — A
R74 077 10n oV N RNt 3| 4x3
0¥ ' LKT '
6K8 . o8t
R74a
Yo : R76 -8
R7OJ 073 @ ‘
c73 R107 ;—v\x/
$22Y AAA- — e } RN
68K 15p “3K zzs
§ A78 078 + HORIZ.
ad
072 47K 5 TR74b oy 2
245/ TR73 R105
- / c68 %
4(PCS 2 70 20) —r—A— RIO8 245016
C74 10n
T24 ! —{ nj‘zo: 30K Sanz
R79 1sop SET 2K21 !
MO caL
25/1s cre 245/20
LINK__ v Li Vecadd
245/12 {25/ _22v 5p5 65p v
T0 53016 -t C77 e
v~y NQTES,
WIPER VERT 220n 1. @ DENQTES PCB TAKE OFF POINT & REFERENCE - 245/No. To+22v
PRE AMP D 2. SWITCH IS SHOWN IN FULLY ANTICLOCKWISE POSITION (POSN. 1) RAIL ON PCB
25RO (POS®, 1270 20) 10(POS 2 T01) WHEN VIEWED FROM FRONT PANEL.
3.4+ CMTY, REdA, C75, S2-2F, & S2-2R ARE MOUNTED ON PCB242
12 $2-2F 4 wm DENOTES INTERCONNECTION SYSTEM PLUG PL402a WITH PIN No To-22V
- 5. O A,8,C,ETC. DENOTES PCB242 TAKE OFF PONTS. RAIL ON PCB




8
107 w0 m e o n9 138 133 s 135 136 £+
105 103 "1 s n7 121 131 137 145
104 106 13 N6 122 132 144 163 141 %2
84 a6 87 a3 92 K]
95 9
88 9
TR76 L75 SK71 TR77 D684 085 iGad (72 WAl
081 L76 L70 e 2e7 TR78 091 lcie  TR8 D91DIL
16 20 S 29 7 2 3% 36
.2ms +175V ‘+175Y
'ZFS SECS/DN
"‘52 .'45,-3.4.50” L72 LN
9) (18&20) 5° o 100u 100y
d 2 o0 S s +175v
O
500\ "I R138 R129
P o R118 S5K 5K1
t 2 =——posN 2
posN 1”7 e x TOSNI0 S6H 2y %5/%  TOCRT  245/16 v
FRONT PANEL MARKING 2%5/21 ————@ X PLATES +—@——9
08s ) D93 D94
+22v
Y
r R4 TR78 TR8!
1 245/23
R13Y R139
27R AR

MO

RIZ |
2K21 |

-y 245/20

TO+22v

Rall ON PCB

TOo-22v
RAIL ONPCB

|
| =22V

l’ THICK FILM NETWORK |
: CM 72
ex7x From 32 cawl ana - - —
S2-1FTAGY =
51 4x3 I
' st
15K
l_- 18
-
R1E
Y sk 22k -2y

HORIZ. POS

RiIO8 245/16 SKT!
M’%—( CAL OUT
R10% 30K @

8
_—— 175V
L75
160uH 2z
s 2 GND FROM POWER
P
L76 ) _} sup LY<7>
-21v
160pH

(Cag

100R o C95
y o 10n

RI43 6 TO BEAM FINDER 5404
VERT QUTPUT

R
R137 820
680R v
) 10 R30
oy &

@ D1010

SWEEP GENERATOR
HORIZONTAL AMP
CALIBRATOR




D1010/1011

SECTION 5
WIRED ASSEMBLIES

5.1 INTRODUCTION

The Wired Assemblies referred to in this section are the cir-
cuit boards and switch assemblies.

5.2 CIRCUIT BOARDS

5.2.1 All boards are single sided and are shown full size in three
colours, as follows:-
a) Component references printed on the component side
are shown in BLACK.
The track as viewed through the board from the compo-
nent side is shown in BLUE.
¢} Preset and trimming components are shown ringed in

YELLOW.

b

5.2.2 All the components associated with each board are referred
to on a list adjacent to the board.

5.3 PART NUMBERS

Secs/Div Switch Circuit Board PC242 388-6307-00 . 2
Y Amp Circuit Board PC244 670-5779-01 (D1010)
670-5777-01 (D1011) PC 24
X Amp Circuit Board PC245 670-5784-01 (D1010} . :
670-5781-01 (D1011) ’ C75, CM71, R8%A, S2
Power Supply Circuit Board  PC246 670-5786-00 (D1010)
6§70-5785-00 (D101}
Mains Circuit Board PC247 670-5787-00
Volts/Div Switch Board PC253
(D1011only)  670-5788-00
Vertical Attenuator Switch 262-1014-00

PC 253 (D1011 only)

C603, C604, C703, C704, R607, R613, RE16, PC 247
R618, R707, R713, R716, R718, R771, R772,

S601,S701, §703, TR770. D401 to D404, FS401, R413, R426, 5401 to S404.

Rev, 5/79



PN u.

. N = Y
BN, W1V Ry
N
SNk

_Jsow 2 ozhi-k

vl

s
oF.

_*R79

PC 244

C776 to C779, C800, C801, C&

C770 to C774,
€909
D603

L801, PL401

’

C601, C631, €832, C701, C702, C731

Mt
1C601

C951, CMS51, C952,
D70110 D704

[

’

, C903 to C907,
0604

€902, CM802

Ces8
IC701 to IC703, IC771, LBOO

’

CcMe01

C911 to C913

D770 10 D776,

’

’ ’

D601,

., C961 to C963,

to C957

. R6

R612

R617, R619, R621 to R625, R627 to R629, R631 to RE3Y, R641 to R648, RE51 to RE58
R706, R708 to R712, R714, R715, R717, R719, R721 to R725, R729 to R738, R741to R

, R609, R611,

R608

R601to RE06,

’

’

/

to R779, R781, R782, R784 to R799, R801 to R803, R819 1o R821, R832, R&33, RO01

R913 to R916, RI51 to RIS3, RI63 to RSGE, S901, S951, TR8, TRE01, TR701, TR
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IC4, L71 to L73, L75, L76, PL4CZ,.R1to R13, R15t0 R19, R21 to R37, R3

’
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SECTION 6

MECHANICAL PARTS

INTRODUCTION

The Mechanical Parts shown on the Parts List are refer-

62 PARTS LIST

Itemn

.

O ~IOH U & WK -

L

Rev. 5/79

Part No.

366-1238-02
384-1535-00
376-0191-00
334-1536-00
366-1407-02
348-0162-00
252-0707-00
401-0450-01
401-0450-01
407-2243-00
214-2892-00
380-0580-00
131-2268-00
3565-0529-00
337-2630-00
352-0474-00
401-0450-01
407-2311-01
131-2275-00
407-2332-00
337-2631-00

337-2627-00
348-0621-00
343-0812-00
348-0620-00
348-0620-00

358-0611-01
358-0611-01
386-4194-0Q
213-0822-00
343-0805-00
210-0297-02
006-2915-00
161-0124-00

213-084-01

213-0831-00
213-0837-0C
213-0248-00
213-0832-00
213-0833-00
213-0834-00
213-0825-00
213-0835-00
213-0836-00
213-0826-00
213-0830-00
213-0847-00
213-0828-01
213-0827-01
213-0828-01
220-0846-00
220-0847-00
220-0848-00

210-1313-00
210-1314-00
210-1311-00
210-1078-00
210-1310-00

Description

Knob Assembly

Shaft, Extension 267,5mm
Coupling

Shaft, Extension Assy

Grommet

Self Adhesive Foam
Rotor Assembly

Rotor Assembly
Bracket, BNC

Spring Detent

Housirg

Connector, BNC Assy
Post, Earthing

Screen, Input Socket
Fuseholder 5mm x 20mm
Rotor Assembly
Bracket, BNC
Connector, (CAL) Assy
Bracket, Pot Mounting
Shield, Electrical-Atten.

Shieid, CRT
Shockmount, CRT
Coliar, Clamping CRT
Foot, Cabinet

Foot, Cabinet - Heatsink
Cabinet, Top Assemnbly
Cabinet, Bottom Assembly
Cable Cleat

Bush - Z MOD Skt

PCB Guide

Screw, Special

Cabie, Clamp

Tag, Earthing

A30/J Compound
Power Cord

Screw, M2 x 6mm Pan
Screw, M2 x 10mm Pan
Screw, M2.5 x 5mm Pan Blk
Screw, M3 x 3 Hex Skt Drive
Screw, M3 x 8mm Pan
Screw, M3 x 8mm Ch Siot
Screw, M3 x 10mm Pan
Screw, M4 x Bmm Pan
Screw, M4 x 1Zmm Pan Bik
Screw, M4 x 30mm Pan
Screw, M4 x 80mm Pan Blk
Screw, M6 » A0mm Hex
Screw, S/T No. 2x %" Blk
Screw, S/T No. &4x %"
Screw, S/T No. 5x 1"
Screw, S/T No. 8x %"

Nut M2

Nut M3

Nut M4

Washer, M2 Crinkle
Washer, M3 Crinkle
Washer, M4 Crinkle
Washer, %~ Shakeproof
Washer, M6 Crinkile
Washer, HT Transfer

= denotes used on D1010 only
£. denotes used on D1011 only

enced on the Exploded Views 1 and 2 as item numbers, Item
where they can be identified for replacement purposes. The 54
Exploded Views clarify the dismantling and re-assembly 55
prccedures stated under Maintenance and Fauit-finding 55
Section 7. The views shown apply to both instruments and —
the differences appear on the Parts List. 4
The legends on the front panels are shown on the 58
ohotograph at the front of this manual. 61
62
83
) Starting 64
Part No. Description Ser. No. 65
348-0603-00 Foot L/H 66
348-0604-00 Foot R/H 67
348-0605-00 Fiipstand, Cabinet 68
344-0320-00 Clip, Power Cord 69
334-2641-00 Marker ident Ser No. 70
333-2541-03 Panel, Rear L/H 738501 71
333-2542-03 Panel, Rear R/H 738501 72
333-2544-03 Panel, Front Vert Amp 741251 73
333-2546-03 Panel, Front Vert Amp 741651 74
200-1885-00 Bezel, Push-Button 75
386-4150-01 Sub-Panel Mouiding 741251
366-1788-00 Push Button 77
384-1535-01 Shaft, Extension 185mm 78
366-1387-00 Knob Assembly 79
366-1535-00 Knob Assembiy 80
384-1142-21 Shaft Extension 238mm 81
376-0126-00 Coupling Flexible 4”- %" 82
337-2625-01 Shield, Electrical 83
386-4151-01 Panel, BNC 'Y’ 84
220-0840-00 Ring Nut 85
131-2341-00 Spring, Earthing 86
220-0845-01 Nut, Spire 87
386-4152-00 PC8 Support 88
366-1241-01 Knob Assembly 89
366-1241-00 Knob Assembiy 90
366-1238-00 Knob Assembly N
384-1142.22 Shaft, Extension 38mm
384-1142-23 Shaft, Extension 13.5mm 100
384-1142-24 Shaft, Extension 168mm 101
333-2854-00 Panel, BNC ‘X’ 102
333-2543-04 Panei, Front Timebase 741651 103
333-2543-05 Panel, Front Timebase 741251 104
386-4153-01 Sub Panel Mouiding 741251 105
131-2342-00 Spring, Earthing 106
358-0609-00 Bush 107
- Chassis Assembiy 108
214-2904-04 Heat Sink, Rear 109
343-0815-00 Clamp, Power Cord 110
358-0610-00 Grommet, Power Cord 111
128-0768-00 Spacer 112
214-2898-00 Heatsink, Transistors 113
407-2318-00 Bracket, Transformer Mg 114
333-2545-11 Panei, Front Control 15
200-2352-00 Bezel 116
331-0547-01 Graticuie Blue 117
352-0554-00 Hoider, LED 118
367-0270-00 Handle Assembiy
367-0271-00 Grip, Handie 120
101-0049-00 Trim, Handle 121
344-0323-00 Clip, Retaining 122
376-0126-00 Flexible Coupiing 123
334-2752-00 Label (Mod Record) 124
381-0411-00 Bar, Support 125
200-2358-02 Cover, Voitage Selector
334-3554-03 Nameplate
334-3554-01 Nameplate

Starting
Ser. No.

738501
738851
741051

738501
738501
741251

761201

741251

741251

741051
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POWER SUPPLY BLANKING AND CRT (Diagram 7)
The Power Supply provides the instrument with smoothed
reguiated supplies of ~22V d.c., ~22vV d.c., +170Vd.c.,
- 1800V d.c. and 6.3V for the CRT heater. The supply is
fed from a toroidai line transformer T401. S401 is the front
panel ON-OFF switch and fuse FS401 protects against
malfunctien at line voltages. S402 selects 234 or 117 voit
operation, whileé 5403 has HI-LO positions for high and low
mains respectively,

The secondary of T401 charges reservoir capacitor C401
inrougn bricge rectifier D401, 2, 3, 4.

The tapoing from rectifiers D401 and D403 suppiies current
¢ the front pane! LED indicator. inverter transformer T402
operating at approximately 20kHz provides the requisite
c.c. suppiies anc CRT heater voltage. The primary of the
inverter is driven py power transistors 7r404 and TR40S,
the current feedback being provided by toroidal
transformer 7403 through which the collector currents of
the power Yransistors pass in antipnase. A positive feed-
back 4 turn pase 10 base winding produces & 4 : 1 current
step down to enable oscillation. This winding is in series
with diodes D414 and D415 which 'catch’ negatively, thus
forcing the otner end of the winding to drive the current in-
to the base of the power transistors.

R42S is the starting resistor. The positive feedback winding
of 7403, together with C408, maintains the correct frequen-
cy of osciliation.

The current to-the inverter circuit is supplied by a Power
Dariington transistor TR402, which dissipates heat through
the rear heatsink of the instrument. This constant current
s generated in the loop consisting of TR402, emitter
resistor R4C8 and fuse FS402, anc transistors TR401 and
TR403 with reference zener diode D405.

The +22V d.c. supply from the rectified output of the in-
verter is compared to the zener reference in the resistor
chain R416, trimming pot R418 and resistor and the loop
adjusts the current to the inverter circuitry to ensure correct

operation.

At the positive terminal of reservoir capacitor C401 there is,
approximateiy, a mean d.c. potential of 29V with a ripple
content at twice line frequency of 4V peak to peak. Zener
diode D428 smoothes this voltage to avoid injecting ripple
into the l0op in series with the regulating circuit, as this
would appear on all d.c. suppiy lines. The 4V peak to peak
riople which exists at the centre top of the inverter
transformer aiss exists at the ouipu: ¢f the constant current
reguiator loop, and the coliector of TR409. hence the resul-
tant voitage across the inverter transistors 1s smoothed d.c.
R418 adjusts tnhe output of all the supply lines but is
referenced to the +22V suppiy. Posistor {+ve temp-
coefficient resistor) R415 when coid has a value of abprox-
imately 400 and crovides stari-up sutrert for the 1000. In
operation, its resistance and temperature rise so that it does
not pass significant current nse in parallel with TR402.

Protection against faiure of the suppiy is threefold:

i Short term, ‘.2, 2 momentary short circuit of ary supply
line, is absorbec by the consiant current feed to the in-
verier; current 1s imitec anc so are fauit currents.

(it} A perrmanent fault whilst the instrument is operating will
result in @ heavy current demand from the supply. The sup-
piv current, however, is iimited cv caiching zener diode
D400, R413, and R403, thus iimiting ine voltage 1o the base
of TR402, with resistor R40S regulating the current to a
vaiue that will blow the fuse FS402 if the fault doesn’t clear
in approximately 30 seconds.

(i} A fault such as (i) existing at switch on, especially at
the + 22V line which supplies most of the circuitry of the in-
strument, will pass current through D410 and prevent
voltages from rising around the regulator loop. In par-
ticular, emitter current through TR401 will be severely
limited therefore the Darlington transistor TR402 will not be
energised. This will prevent further damage being caused
by the inverter turning on.

BLANKING AND INTENSITY CONTROL

This circuitry is built around a 5 transistor array 1C401, and
the resistors and diodes around the grid-cathode path of
the CRT.

(i} 1t 1IC401 were removed or inactivated, the brightness of
the trace would be set by the INTENSITY control, R445,

through 10M resistor R458.

(i) with no signal to the instrument and the time base stop-

ped, 1C401 sits as follows:

(a) Cogector pin 14 bottomed because of bias through
R402.

{b) Collector pin 11 low, because of bias through R401,
etc., from the + 22V line. Diode D406 and D407 en-
sure that collector pin 11 does not saturate, by diver-
ting excess base current into the collector (pin 11}.

(c) This keeps the output of emitter foliower (IC401¢) pin
7 low.

(d)  The base, (pin 2} of iC40%a is at O volts, through base
resistance return paths, as long as (c) is fow.

{e) Approximately 2V peak to peak of inverter waveform

is fed to pin 4, (base) of IC401b through R431 and
R432.
This switches the transistor on-off at inverter frequen-
cy. When on, it bottoms at about 0V. This is the CRT
blanking condition, because the 22V signal across
R423 is'd.c. restored in C423 and diode D427, main-
taining the grid of the CRT at about 20V more
negative than the INTENSITY control setting.

{f)  When the time base is triggered, a — ve pulse is fed to
terminal 246/31 curting off 1IC401d and allowing emit-
ter follower 1IC401¢c to rise rapidly. {Note that a —~ve
signal into the external Z mode termina! wouid have
the same effect). The rapid rise of voltage towards the
+ 22V line at pin 7 as descriped has two effects:- first-
ly it is coupled directlysthrough to the grid of the CRT
via C423 and unblanks; secondly it is coupled after
some small delay as a + ve step to the base of IC401a,
cutting 1IC401b off and stopping the latter from
reproducing the inverter frequency across R423. in
any case, diode D411 holds R423 Aigh and the CRT
stays unblanked.

ig) If the Time Base is operating at 1ms/div or siower the
instrument is in-the CHOP mode when set to dual
channe! display. Negative chop blanking pulses from
the chop osciliator are fed to the base of 1C401e, pin
12, cutting off the transistor and bottoming briefly
1C401d which blanks the tube to mask the chop transi-
1on between traces.

{h) At the end of the Time Base stroke pin 31 goes high
and cuts off 1IC401d. The drop in voltage at the emitter
fpin 7} of 1C401 is assisted to retain speed by direct
pull-down by 1C401d through diode D408, and the
CRT is cut off. Simultaneously, transistor 1C401b is
allowed to generate a squarewave at inverter frequen-
cy across R423. This signal is d.c. restored as in fe!
and maintains the grid of the CRT in the cut-off condi-
tion, until the next triggering of the time base.

CIRCUIT
cCT P
REF )
Ca00 2
ca01 2
Cc402 i
ca03 2
Ca05  2¢
c406 2t
Ca07 2t
c408 2t
C409 28
C410  2¢
ca11 28
C412 29
c413 29
Ca14 29
CCT PA
REF NuU
0400 152
D401 152
Dap2 18l
D403 152
D404 152
D405 152
D406 152
D407 152
D408 152
D409 152
D410 152
D411 152
D412 152
D413 152
D414 152-
D415 152-
D416 152
D417 152-
D418 152-
D419 152-
D420 152-
D421 152
D422 152
D423 152
D424 1524
D425 152
D426 152
2427 1524
5428 152
D430 152
D431 152
D422 152
D433 152«
FS401 15%-
FsS401 158-

1C401

156-




CIRCUIT 7 ELECTRICAL PARTS LIST

CCT  PART VALUE TYPE TOL RATING Starting CCT  PART VALUE TYPE TOL RATING Starting
REF  NUMBER F % v Ser. No. REF  NUMBER F % V. Ser. No.
C400 281071000 10n  CER 50 250 Cals 281067700 10n  CER ‘o9 2Kk0
C401 290062401 2m2  ELEC :‘1%0 40 C416 281067700 10n  CER o0 2KkO
C402 285-0867-00 20p  PS 1p 350 +80
0403 295084500 685 S 25 350 €417  281-0677-00 10n CER 'op  2k0
100 C418 290-0784-00 1004  ELEC :c())o 25 7420%+
C405 290-0635-00 4u7 ELEc [\ 63 742301 1100
C406 281.0822-00 4n7 CER 20 50 738501 Ca19  290-0784-00 1004  ELEC _,0 25 7420z
C407 285-0836-00 47n PE 20 250 +80 .
C408 285118200 220n PE 20 100 C420 281071000 10n  CER 55 280 7423¢"
C409 281.0779-00 2n0 CER :’2% 20 €421 290-0837-00 22u  ELEC :”1% 250
C410 281-0677-00 10n  CER 182% 2k0 €422  281-0779.00 2nC CER g% 2k0
C411 281077900 2n0 CER :2% 2k0 Ca23  281.0779-00 2n0 CER Z,% 240
+100 C424 285001500 100n PE 20 100
C412  290-0556-00 2214 ELEC ;5 25 C425 285091500 100n PE 20 100
C413  290-0556-00 224  ELEC :11%0 25 Ca26 281.071000 10n  CER i%% 250 74230+
C414  290-0835-00 140 ELEC 10 250
CCT PART VALUE DESCRIPTION RATING Starting CCT  PART VALUE DESCRIPTION Starting
REF NUMBER v Ser. No. REF  NUMBER Ser. No.
D400 152-0348-C0 6&V2 Zener BZY88C 400 mW 733501 L4071 108-0932-00 160uH  Fixed Inductor
D401 152.0707-00 50 GP20A L402 108-0932-00 160uH  Fixed Inductor
D402 152:0707-00 50 GP20A L403 108-0932-00 160uH Fixed Inductor
D403 152-0707-00 50 GP20A L404 Coil. TRACE ROTATE.
D404 152.0707-00 50 GP20A Supplied with CRT
D405 152.0348-00 6V2 Zener BZY88C 400 mW 742301
D406 152-0062-01 75 ING14/IN4148 50 mA
D407 152-0062-01 75 IN914/INA148 50 mA .
D408 152-0062-01 75 IN914/IN4148 50 mA
D409 152.0062-01 75 ING14/INA148 50 mA
D410 152-0062-01 75 IN914/IN4148 50 mA LP401 150-1072-00 LED FLV150 Red 764751
D411 152.0062-01 75 IN914/IN4148 50 mA POWER ON
D412 152-0062-01 75 ING14/IN4148 50 mA
D413 152-0062-01 75 IN914/IN4T48 50 mA
D414 152.0737-00 150 BYX36
D415 152.0737-00 150 BY X36
D416 152-0708-00 200 3A157 PL4010 175.2216-00 (part of)  Connector Male 14 pin
D417 152-0708-00 200 BA157 PLA02b 175.2216-00 (part of)  Connector 14 pin
D418 152.0708-00 200 BA157 PLAOS Connector 2 pin. Mounted
D419 152-0708-00 200 BA157 on PC246
D420 152-0352-00 800/1k0 GP1OM (G.).j
D421 152-0352-00 800/1k0 GP10M (G.I.}
D422 152-0352-00 800/1k0 GP10M (G.1.}
D423 152.0352-00 800/1k0 GP10M (G.l.)
D424 152-0726-00 56 Zener BZX79 400 mW 742301
D425 152-0352-00 800/1k0 GPICM (G.i.: CCT  PART VALUE TYPE TOL RATING Starting
D426 152-0062-01 75 INS14/IN4148 50 mA REF  NUMBER Ohms % w Ser. No.
5427 152-0554-00 50 BAY74
D428 152.0545.00 10 Zener BZY82C10 400 mW 738501 R400 317.0182:01 18 cF 5 126m 738501
R401 317-0472-01 4k7 CF 5 125 m
D430 152-0708-00 50 RGP10A {G.1.) R402 317-0104-01 100k CF 5 125 m
D431 152.0709-00 50 RGP10A R403 317-0431.01 430R CF 5 125 m 728501
D232 152.0709-00 50 RGP10A 738501
D433 152.0709-00 50 RGP10A R40S 317-0222:01 2k2 cF s 126m 738661
R406 317-0152-01 1k5 CF 3 125 m
. R407 317.0332-01 3k3 CF 5 125 m
£S401 159-0167-00 400 mA Fuyse 5 x 20mm DLY (234V) 752051 2408  317-0123-01 12k CF 5 125 m 738501
FS401 159-0168-00 800 mA Fuse 5 x 20mm DLY {117V} = R409 308—0805'00 OR47 ww 10 1W
R410 317-0221-01 220k CF 5 125m 738501
IC401 156-0127.02 Transistor Array PCA 30B6 R411 317-0102-01 1k0 CF 5 125 m
R412 317.0472:01 4k7 N 125m 738501
R413 303075101 750R CF 5 1
R414 317-0392-01 3k9 CF 5 125 m
R415 307-0647-00 40R  PTC #15R 259C
R416 317027201 2k7 CFE S5 125m
R417 217-0512-01 5k1 CF 5 125 m
A418  311.2036-00 2k2 cP 20 50m
R419 317-0431-01 430R CF 5 125 m 738501
R420 317-0222-01 2k2 CF 5 125m 738681
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7.1

7.2

7.2.1

7.2.2

7.3

7.3.1

7.3.2

SECTION 7

MAINTENANCE AND FAULTFINDING

INTRODUCTION

This section contains information on preventive and correc-
tive maintenance and dismantling procedures.

Exploded views of the instrument together with a
mechanical component list are included to enabie the parts
used in the assembly 10 be identified.

PREVENTIVE MAINTENANCE

GENERAL.
This is an important part of the maintenance of the instru-

ment because if done regularly and properly, the instru-
ment should perform more efficiently, and costly corrective
maintenance could possibly be avoided.

Preventive maintenance consists of the following:-

ta) Regular visual checks for ioose parts or connections;
broken connections especially on circuit boards; tran-
sistors not seated in holders correctly; signs of com-
ponents overheating such as scorch marks (the
reason shculd be investigated).

(b) Regular removal of dust and dirt from both the ex-
terior and the interior, particularly on electrical com-
ponents.

(¢! Regular lubrication of moving components such as
spindle and switch mechanisms. Rotary switch con-
tacts can suffer from a corrosive deposit which effects
their electrical performance. The correct !ubricant for
switch contacts, which alsc cieans is @ mixture of 10
parts petroleum jelly and 90 parts white spirit.
Lubricate and operate switches regularly to ensure
that electrial continuity is maintained. Other non-
electrical moving parts such as spindles in their
bushes or bearings should be ‘given a slight smear of
silicon grease.

CORRECTIVE MAINTENANCE

GENERAL

Corrective maintenance concerns repair and com-
ponent replacement. This work will require a certain
amount of dismantling describecd in & later part of this sec-

tion,

COMPONENT REPLACEMENT

The majority of tne components used in the manufacture of
this instrument are listed either on the Mechanical Campo-
nent List or the aporopriate Eiectrical Component List.

To order a replacement part. it is essertial tnat the foilow-

ing informauon be given 1o tne Textronix Fieig Office or the

local representative.

{al Instrument Type.

ib)  Serial Numper.

{c) Description ana Circuit Reference for eiectrical com-
ponents.
or

id} Description and Item Number (if shown} for
mechanical components.

(e} Part Number.

For some of the standard eiectrical components it is possi-
ble to obtain them from a local source, provided that they
are known to be direct replacements, both physically and

electrically.

7.4

7.4.1

7.4.3

The majority of the electrical components are mounted on
circuit boards, therefore it is essential that standard solder-
ing techniques are used. After reglacing an electrical com-
ponent, it will normally be necessary to re-calibrate the in-
strument over that portion of the circuit affected. (refer to
Section 8 Re-calibration).

CAUTION— Replacing transistors TR870 and TR8117 on
PC246. Beryllia washers are used to insulate the collector
tabs of TR810 and TRE811 from tneir heatsink. The ontv
hazard is that a toxic effect may occur if fumes or fine par-
ticles are inhaled. Grinding, crushing or heating above
1800°F can produce fumes or fine particles. No hazard is
present in normal instrument operation or maintenance.

DISMANTLING PROCEDURES

The following procedures provide access to various parts of
the instrument to enable mechanical and electricai com-
ponents replacement to be achieved as easily as possibie.

A figure in a circle refers to the item number shown on the
Mechanical Assembly and Component List.

Interconnection Diagram 10 shows the electricai connec-
tions between boards etc., and is useful for identifying the
leads mentioned in the procedures.

Before starting to dismantle any part of the instrument,
make certain that is is not connected to the line voltage
supply. Re-assembly procedures are a reversal of the
dismantlihg procedures.

TOP COVER REMOVAL
Remove the four top screws (110} and lift off the cover.

BOTTOM COVER REMOVAL

After removal of the Top Cover, remove the four screws
{114) located through the feet and lift off the cover. The
feet (1) (2) are retained in position by their own fixing

screws (113).

VERTICAL AMPLIFIER UNIT REMOVAL

1. Remove the two screws and washers (87) (122)
through the top ard bottom of the chassis assembly
{34) at the front end.

2.  Remove the two screws (115]) from the top flange of
the chassis assembiy securing the shield {17).

3.  Support the unit and separate from the chassis 10 ex-
pose the track side of PC244.
If it is necessary to comptetely detach this unit from
the instrument, continue this procedure.

4. Disconnect the ribbon leac from the rear of PC244 via
the plug PL401a and socket.

5.  Unsolder the flying trigger lead from connections {17}
and (18) on PC244.

6. On D1011 unsoider X-Y lead from connections {26}

and {27) on PC244.
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7.45

7.4.6

7.4.7
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ELECTRICAL SHIELD (VERTICAL UNIT) REMOVAL

1. Remove ring nut (18) located between CH?1 and CH2
input sockets.

2. Atthe rear end compress the two plastic lugs {22} and
carefully lift off the shieid to expose the interior of the

unit.

HORIZONTAL AMPLIFIER UNIT REMOVAL
1.
Simiiar t0 7.4.3.

3. Support the unit and separate from the chassis t0 ex-
pose the track side of PC245.
If it is necessary to completely detach this unit from
the instrument continue this procedure.
4.  Disconnect the ribbon lead from the rear of PC245 via
the piug PL402a and socket.
Unsoider the flying trigger twin lead from connections
{17) ana (18) on PC245,
8. Unsolder coaxial lead from connections {30} and (31)
on PC245.
Unsoider twin lead from connections (34) and (36).
On D1011 unsolder X-Y twin lead from connections
(26) and {27) on PC245.

ot

@™~

ELECTRICAL SHIELD (HORIZONTAL UNIT)

REMOVAL.

! Remove the ring nut (19) located between the CAL

socket and the TRIG or EXT X INPUT socket.

2. Atthe rear end compress the two plastic iugs (22) and
carefully lift off the shield to expose the interior of the

unit.

HEATSINK REAR PANEL REMOVAL

1. Remove four screws (110} and gentlv puil the panel
away from spacers (38) to expose PC246.

2. Remove the two screws and washers (106) (121}
securing the power cord clamp (36).

3. Disconnect the leads to the power transistor TR402 bv
gently pulling off the socket.

POWER SUPPLY BOARD PC246 REMOVAL
1. Unscrew and remove the four hexagon spacers and
wasners (38) (122).
Loosen the set screws (103) in the rear of the FOCUS
and INTENSITY shaft couplings (56).
Slide the power cord grommet (37) from the open-
ended slot in PC246.
Disconnect the TRACE RCTATE leads from PC247 via
siug PLACS.
unsolcer tne remaining ieacs as shown on the Inter-
connection Diagram 10.
The board is now completeiy detached from the in-
' strument.

2 woN

_Ul

(8]

CRT REMOVAL

1. Puli of the CRT base.

2. Disconnect the TRACE ROTATE coil leads on PC246
via plug PLA01.

3. On the top side of the CRT, disengage the clamp
soring arme (S0 from the chassis sices.

Lift off the clamp {59).

Remove the two screws and washers (109 (122)

securing the neck clamp to the chassis. Hoies in

PC246 allow access to the screw heads.

The CRT cemplete with mu-merai shietd can now pe

#¥ted oLt of the chassis.

7. Remove the mu-metal screen by unwrapping the in-
suiating tape and withdrawing the CRT.

I

w

(o))

MAINS BCARD PC247 REMOVAL

This board contains line voltage adjustment switches and

fuses.

i. Remove the pressnoahn cover.

2. Remove the rear screw (113}.

3. Remove the two screws (113) located on either side of
the two plastic shaft extensions (55) for BEAM
FINDER and POWER ON/QOFF.

7.4.11

7.4.12

7.5

7.5.1

7.8.2

753
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4. Lift the board gently so that the shaft extensions
disengage from their respective switches. Note that
the movement is restricted by the group of wires
soldered to the board. Refer to Interconnection
Diagram 10 if the boara is to be compietely removed
from the instrument.

FRONT BEZEL REMOVAL
1. Remove FOCUS and INTENSITY knobs (54) after

loosening their set screws.
2. Remove four screws {102} located in the corners of

the bezel (42).
3. Pull handle out straight and lift off bezel.

HANDLE REMOVAL

1. Remove the bezel.

2. Remove the retaining clips and washers (48) (124)
securing the handie ends.

3.  Spring out the handle side arms and lift clear of the in-

strument.

POWER SUPPLY FAULT-FINDING
AND REPAIR

The power supoly circuitry has been scecificallv designed
for these instruments, therefore the iollowing information
is required to faciiitate fauit diagnosis.

EQUIPMENT

Dual beam monitor oscilloscope

D.M.M/Multimeter with a sensitivity of 20k2/voh

Variac/ Variatie a.c. power sucply with 4-8%] resistor. 25W
or

External power supply output of 27V d.c. at 2A, with cur-

rent limiting facility at approximately 1.5A.

Ohmeter

SUPPLY NOT.-OPERATING

(a) Non-operation of the power suppiv clearly implies a
faulty component either in the inverter circuitry or the
voltage regulating loop around transistors
TR401-402-403. Should any of the transistors be low
resistance — because of a short circuit or high
temperature, then it is likely that fuse FS4C2 will have
blown, as well as one or both of the inverter tran-
sistors TR404-405. The remaining components in this
par: of the power suoplv are iess likely to suffer
damage except for resistor R400 whnicn will be
overicaded if pulled low by diode D410 and a low or
zero <~ 22V rail.

(b) if the fauity component(s} causing non-operation are
on the output side of inverter transformer T402, then
the supply mav not be ooerating because it has been
snut-off Dy a low + 22V raii as menuoneag previousty.
This situation in turn could be due to fauity rectifiers
or storage and filter capacitors on the Power Supply
board (PC246}, or to a fault on Y AMP board (PC244)
or X AMP board (PC245). Removai of the connecting
plug to these boards one at a time should indicate
wheiher the fauil Jies outside the Fower Suppiy itseif.
in particuiar Ohmeter measurements on the pins car-
rying the raiis to the Y and X boards should be made,
tc avoic re-damaging the power suppiy after fauit-
finding.

SUPPLY MALFUNCTIONING

If the power supply is producing some output but not
establishing the correct rail potentials, then & partial tailure
of the components referred 10 in 7.5.2 is likely 10 be the

case.
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FAULT FINDING PROCEDURE

{a)

(b}

(e)

(d)

(e}

(f)

(g}

The three way connector to the Darlington transistor
TRA402 should be disconnected. In its place between
the collector and emitter terminals, the 25W 4-69
resistor is connected by running leads off the power
supply, to provide a sermi-constant current feed to the
inverter.

After identifying and replacing the faulty
component(s) that appear to have caused the failure
of the supply in the first instance, the instrument
should be connected to the Variac at minimum setting
and switched on. The D.M.M. or Muitimeter and/or
the monitor oscilloscope is then connected between
chassis and the various rails, starting at reservoir
capacitor C401. The Variac setting is slowly advanc-
ed. If no reading or a low reading is obtained on the
meter and/or it the oscilloscope indicates half-wave
rather than full-wave ripple across C401, then rectifier
diodes D401-404 and C401 shouid be examined.
Assuming that (b) is in order then the meter and
oscilloscope shouid be connected respectively to the
+ 22V rail and the taps of the inverter transformer
{pins 9 or 10). As the Variac is advanced to approx-
imately 25% of line voitage, the inverter should begin
to function and rail voltages shouid appear but at
reduced values. The preceding steps have served to
bypass the power supply regulating loop and if there is
no fault in the rest of the instrument, the Variac can
be advanced to nearly full iine voltage, until the + 22V
rail reads correctly. Correct readings should then exist
on all the other raiis, and the fault has been cleared or
else lies within the reguiator loop. If the fault has not
been cieared, then the Y and X boards shouid be
disconnected one at a time, to determine whether the
fault lies in these, since removal of all loading from the
power supply can cause the inverter to function er-
ratically.

The monitor oscilloscope may also be connected
across the 4-6Q resistor, at the terminal corresponding
to the collector of the Dariington transistor {246/19).
The wavetorm produced by a correctlv functioning in-
verter with correctly established rails consists of a rec-
tangular wave voltage of approximately 25us period,
with a mark-space ratio of the order of 5 : 1. Shouid
this be erratic or uneven, the components around the
primary and secondarv of inverter transformer T402
shouid be examined.

When the previous step has resuited in the clearing of
any power supply or Y and X board faults, the 4-6Q
resistor should be removed and the Darlington 3 pin
connector should be re-inserted. Again the instrument
shouid be switched on progressively through the
Variac and the +22V rail monitored by the
Multimeter. The oscilloscope should be connected to
the collector of TR402 and, if dual beam, to pins 9 or
10 of TR402, as before. Note that a certain amount of
ripple will be visible together with inverter waveforms,
amounting to about 4-5 volts peak to peak. this is
quite normal.

If the regulating ioop is functioning correctly, then ail
rails should be established and the same rectangular
waveform shouid appear at TR402 cciiector, including
mains ripple.

Note that the most convenient place to probe this col-
lector is at the anodes of diodesD414-415, near the in-
verter iransistors.

If the power supply is not functioning correctly when
the foop is re-established, after ‘external’ faults have
been cleared by the procedure described (a) - (c), then
tne faulty component must be associated witn tran-
sistors TR401-403. The three-way socket to the Darl-
ington transisicr may also be faulty.

Finaliy, wnen all faults have been cieared, the Variac
shouid be set at the centre voitage of the instrument
setting in use and the + 22V rail adjusted via R418 1o
within 0.1V of its rated value.

7.5.4

C.R.T. BLANKING CIRCUITRY "

(a)

{(b)

[{4]

The description of the operation of the Blanking cir-
cuitry should be read and used as a guide in fault-
finding this part of the circuit. A dual-beam service
oscilloscope is essential for the verification of bianking
and unblanking signals to terminais PL401b/10 and
PL4Q1b/5 respectively; both these are negative. The
chop-blank waveform consists of a 3V 1us signal from
the Y board (PC244) the unblanking signal is a low
from the time base lasting for the duration of the
sweep.

If the CRT is completely blanked. when the bianking
circuitry is functioning correctly, the components
around the grid-cathode of the CRT should be check-
ed. together with coupling capacitors C422 and C423.
If the CRT is not bianking and assuming that the
pulses in (a) above are present, then the fault is most
likeiv to be in the Blanking circuit and in 1C401, in par-
tcular.
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SECTION 8
RE-CALIBRATION

8.1 INTRODUCTION 8.2 RE-CALIBRATION PROCEDURE
8.1.1. GENERAL 8.2.1 1) Ensure that no external leads are connected.
The solid state design of the instrument makes frequent 23 ﬁemove :op and bottom covers ireference Section 7;.
adjusiment of the internal preset components unnecessary. } Connect 10 a suitable a.c. iine voltage and switch on.
The appropriate part of the re-calibration procedure should
be carried out, whenever the instrument fails to meet its
specification, or whenever a defective component is re-
placed. Section 4 should be helpfui in deciding which part 8.2.2 INITIAL SETTINGS
of the circuit requires adjustment. It is advised that isolated Set the controls on the front panels as follows: —
adjustments are not made, because of the risk of interac- ‘
tion with settings made in earlier checks. CH1-DC-GND-AC-OFF  GND
- VOLTS/DIv 5mvV
Cue to the compiex nature of the instrument only qualified A
persons shouid attempt the re-calibration procedure. ‘
mid position
in order to re-calibrate the instrument it will be necessary to CHZ-DC-GND-AC GND
remove the top and bottom covers, This will expose high )
voltage areas, therefore care must be taken when the in- VOLTS/Div emv
strument is connected to the a.c. line source, -
mid position
ADD
8.5.2 CALIBRATOR
The internal 250mV calibration signal is used to check the -CH2
vertical amplifier sensitivities and probe compensations.
x5 CH1 out {D1011 only)
x5 CH2 J
8.1.3 TOOLS AND EQUIPMENT LEVEL mid-position
To carry out the whole calibration procedure, the following = slope in' positio
tools and equipment are required: — -
. L . AUTO-NGRM-T AUTC
Low capacitance trimming tool (for preset capacitors).
SECS/Div ims
Small screwdriver (for preset potentiometers). .
-— mid-position
Time-mark Generator providing markers of 5ms and Sus. o .
Accuracy to be within 0.1%. CH2-EXT-LINE CH2
Squarewave Generator, providing outputs of tkHz and VARIABLE'X-Y fully clockwise and
10xHz, 25mV to 100V. pushed in {01017 only)
Squarewave Generator, providing an output of TMHz with x5 in
rise ti | S.
ise time less than 2ns FOCUS |
. - - . . Adjust for a well defirec
Coaxial cable and terminating resistor, for the above. t cisplay of suitable intensity.
INTENSITY |

Monitor Oscilloscope compiete with x1 and x10 passive
probes.

Passive Probe, x10 attenuaticn, suitable for input capacities 8.2.3 D.C. SUPPLY LINE VOLTAGES (R418)

of 30 to 50pF. The d.c. line voltages should normally be within :he
prescribed ‘imits when the setting nof the range selection

Digital Voltmeter 2.5V d.c. to 2500V d.c. switch coincices with the a.c. line voltage.

4

Sinewave Generator, 1kHz, 10kHz anc 50kHz. If certarm nwer suSDlY COmMDarents such as DACE.

ana TR403 are replaced this is iikeiy 10 affect the level of <ne

voltage ouicuts and usually requires a compiete re-
calibration =7 she instrument.

1. Connec: 3 digital voitmeer set ic a suitanie c.:
range, witn positive to + 22V, availadie at juncuen
R416. D435 and negative to chassis.

2. Adjust R418 for a meter reading of +22.0V {=0.1V}.

3. The remaining supply line voltages shoul¢ be within
the limizs snown in the 1able, although these need nct
be checked uniess a fauit 1s suspected.

Coaxiai leads allowing the same signal to be connected to
both channels of the oscilloscope.

NOTE: Input signal values are peak to peak.

Supplv Line Limits
-22v | -22vio -2V
+ 175V | <170V to + 180V
- 1700V i — 1650V to — 1750V




8.2.4

8.25

8.2.5.1

These voltages must be maintained over the full range of
a.c. line voltages according to the specification.

CRT CONTROLS

1. Apply 0.1ms markers to CH2 input and switch CH2 to

DC coupling.

Adjust CH2 VOLTS/DI1V to obtain approximately 1 to

2 divs of dispiay.

Adjust FOCUS and ASTIG (rear panel) to obiain an

optimum trace thickness.

Remove marker signal.

Position the trace centrally on the screen.

Adjust the TRACE ROTATION to align the trace with

the horizontal graticuie lines. {Note that if the CRT has

been changed, it may be necessary to reverse the

trace rotation coii leads from the CRT to the power

supply circuit board PC246).

7. Turn INTENSITY fully clockwise and trigger source to
NORM so that no sweep runs.

8.  Aciust R444 on PC246 sc that a spot is just visible near
the centre of the CRT.

9.  Set trigger source to AUTO and adjust INTENSITY for
normal brightness of display.

oos w N

VERTICAL AMPLIFIER
All acjustments and references apply to PC244 except
where ctherwise stated.

CH1 AND CH2 GAIN & VOLTS/DIV BALANCE

1. Set CH1 and CH2 VOLTS/CiV 10 50mV.

2. Set CH1 and CH2 DC-GND-AC to DC.

3. Set SECS/DIV to 5ms.

4. Aocly 250mV 1kHz squarewave to signal to CH2 IN-
PUT.

5. Connect an a.c. coupied x10 probe with the monitor
oscilloscope to R730 (trigger output} and adjus: R715
to obtain a 200mV peak to peak squarewave on the
monitor scope.

§. Remove the proke frem R720 and adjust R745 for 5
divs display.

7. Appiy a 250mV ikHz squarewave to CH1 INPUT.

8. Connect the monitor scope via the x10 probe to RE33

and adjust R615 for 200mV peak to peak on the
mcnitor scope.
8. Remove the probe from R633.

10. Connect a 250mV 1kHz squarewave to CH1 and CH2
inputs.

1. Reduce CHZ sensitivity to 200mV/div.

12. Aagjust R645 for 5 divs dispiay on CH1.

13. Remove the signal from both inputs.

14. Set both DC-GND-AC switches to GND.

18, Adiust R714 for no vertica: trace movemer: when
CH2 VOLTS/DIV is roiated cetween 5, 10 and 20mV.

18. Adjust R614 for the vertical trace movement CH1
VOLTS/DIV is rotatec between 5, 10 and 20mV.

x5 GAIN BALANCE {D1011 only}

Pre-sets are mounted on daugnter board PC253.

1. Adjust R613 for no trace movement when pressing
CH1 x5 IN and JUT alternateiy.

2. Repeat for CH2 by adjusting R713.

VERTICAL AMPLIFIER INPUT COMPENSATION
1. Set CH2 DC-AC-GND to DC and VOLTS/DIV to
Smv.
Appiy 25mV 1kHz squarewave to CH2 INPUT.
Adiust CS61 for a sguare corner.
Set SECS/DIV to 0.2ms.
Increase signal amplitude to 250mV and VOLTS/DIV
t©o S50mv.
With C955 set :0 mid-position to minimise interaction,
adjust C854 for a square corner.
{I)ngrease signal ampiitude to 2.5V and VOLTS/DIV to
OV,
Adjust C956 and C957 for a square corner.
Repeat steps 5 and 6. If it is necessary 1o re-adjust
C955 re-check steps 7 and 8.

[LFN AN
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8.2.10

10.

12.
13.

14.

18.

16.

18.

18.
20.

21.
23.

24,
25,
27.

30.
31.

X-Y
The
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Switch CH2 DC-AC-GND to GND and remove the
signal from CH2 INPUT.

Apply 1kHz trigger signal to EXT TRIG socket and
change trig source to EXT.

Apply 25mV 1kHz sauarewave to CH1 INPUT.

Set CH7 DC-AC-GND-OFF to DC and VOLTS/DIV to
5mv.

A locked trace should now appear on the screen.
Adijust C911 for a square corner.

Increase signal amplitude t0 250mV and CH1
VOLTS/DIV to 50mV.

With C205 set to mid-position to minimise interaction,
adjust C9C4 for a square corner.

Increase the signal amplitude to 2.5V and CH1
VOLTS/DIV to 0.5V.

Adjust C905 and C907 for a sauare corner.

Repeat steps 16 and 17. If it is necessary 10 re-adjust
C904 repeat steps 18 and 19,

Remove signal from CH1 INPUT.

Apply 250mV 1kHz sgquarewave via a x10 probe to
CH1 INPUT.

Set CH1 VOLTS/DIV t0 5mV and DC-GND-AC 10 DC
and adjust the probe compensation for a square
corner

Increase signal amplitude to 2.5V and CH1
VOLTS/DIV to 50mV.

Adjust C902 for a square corner.

Set CH2 DC-AC-GND to DC.

Apply 250mV 1kHz squarewave to CH2 INPUT via a
x10 probe and set VOLTS/DIV 10 5mV.

Adiust probe compensation (if necessary) for a square
corner.

Increase signal ampiitude 10 2.5V and VOLTS/DIV to
50mV.

Adjust C952 for a square corner,

Remove probe and trigger signal and switch trig
source to CH2 (internal).

GAIN & BALANCE (D1011 only!

following adjustments are on PC245.

Apply 25mV 1kHz squarewave to CH1 INPUT with
VOLTS/DiV set 5mV, and DC coupling.

Position the signal so that the bottom edge is 2 divi-
sions below the graticuie centre and the top edge is 3
divisions above the graticule centre.

Puli VARIABLE to X-Y position.

Adjust R124 for 5 divs of horizontal deflection.
Adjust R126 so that the spots are 2 divisions to the ieft
and 3 divisions to the right of the graticule centre.
(Note that because of interaction between R124 and
R126 careful adjustment is necessary).

VERTICAL AMPLIFIER HIGH FREQUENCY
COMPENSATION

4
V.

2.

w

LRSI YU IS

10.

Apply 5 divs amplitrude {approximately} of TmHz fast
rise squarewave via a terminated cable to CH2 INPUT.
Set CH2 VOLTE/DIV to 5mV and SECS/DIV to
0.2us.

Adjust C822 and R827 (both on PC246) and C731
{PC246) for a square corner with no overshoot or ring-
ing.

Remove the signal from ChZ and apply to CH1
INPUT.

Set CH1 VOLTS/DIV to 5mV.

Connect a 1MHz trigger signal to the EXT TRIG
socket and switch trig source to EXT.

A locked trace should now appear on the screen.
Aagjust £6371 {PC244) for optimum square corner.
(MNote that C822 anc R827 mav reguire minor re-
adjustment} and then adjust C731 for the best overall
corner.

Note that CH2 may require re-setting if C822 and 3827
are re-adjusted.

Remove the input signals and return trigger source to
CH2 (internal).

INTERNAL CALIBRATOR (R106}

LS SYSP

Connect CAL output to CH1 INPUT.
Set VOLTS/DIV to 50mV anc TIME/DIV to Tms.

Set trigger source to EXT
Adjust R106 {on PC245} to display 5 divs signai

amplitude.
Remove CAL signal connection.

Rev. 5/79
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8.2.12

SWEEP ACCURACY (R111 and C76)

1.

AW

Apply 5ms markers to CH2 INPUT with SECS/DIV set
to 5ms and adjust VOLTS/DIV for 2 to 3 vertical divi-
sions of display.

Adjust R111 for 1 marker per division.

Change to S5us markers with SECS/DIV set at Sus.
Adjust C76 (PC245) for 1 marker per division.

TRIGGER SENSITIVITY (R49)

1.

LI NN

Apply a 50kHz sinewave of 60mV amplitude to CH2
INPUT, with trigger set to + ve slope, SECS/DIV to

10us.

Check that with VOLTS/DIV set to 20mV, there is a
display of 3 divisions peak to peak.

Set VOLTS/DIV to 0.2V (to provide a display of 3mm
amplitude).

Via a x10 probe, connect a monitor ‘scope 10 the
anode of D17 on PC245.

Set monitor scope controls for 2us/div sweep and
50mV/div sensitivity, internal triggering and +ve
siope.

Using the monitor ‘scope horizontal control, position
the leading edge of the square waveform displayed to
coincide with the extreme left hand graticule line.
Adjust R49 on PC245 to ensure that when the LEVEL
control is rotated aiternately fully clockwise and then
fully anticlockwise, the falling edge of the squarewave
displaved on the monitor ‘scope moves an equal
distance to the left and then to the right of the centre
graticuie line.

Repeat step 7 but set the trigger siope to —ve.
Optimise the setting of R49 by minimising errors in
steps 7 and 8.
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SECTION 9
STANDARD OPTIONS AND ACCESSORIES

9.1 INTRODUCTION

, A Standard Option is an extra or an glternative feature
! usually incorporated into the standard instrument at the
manufacturing stage, and marketed on the same terms as a
standard instrument.

A number of accessories are available for purchase to in-
crease the facilities of the instrument.

7 0.2 STANDARD OPTIONS
If the standard instrument has been supplied with one or
more of the Standard Options listed below, the appropriate
technical data must be used in conjunction with the stan-
dard manual information.

Option 4 P7 CRT (Part Number 154-0826-01) and Amber
Graticule (Part Number 331-0547-03) fitted in
piace of P31 CRT and biue graticule.

Option 6 For operation on 115V line voitage aﬁd fitted with
USA power cord (Part Number 161-0124-01)

9.2 ACCESSORIES

Part Number
Front Protection Cover 016-0439-01
Viewing Hood 016-0647-01
Camera Adaptor for type C5B Camera 016-0646-00
Probe Type TP1(X1, 1.5m} 010-0291-00
TP2({X10, 1.5m) 010-0292-00
TP2(X10, 1.8m) 010-0292-02
TP2(X10, 3.0m) 010-0292-03

TP3 (X100, 1.5m) 010-0293-00 : N
TP4 {Detector, 1.5m} 010-0294-00

TP5 ({X1/X10 Switchable 1.2m}  010-0225-00
TP5 {X1/X10 Switchabie 3m) 010-0295-01
Repiaceable Probe Tip 015-0328-00

5.4 RACK MOUNTING D1010R and D1011R

Front-entry rack-mounting versions of the standard in-
struments are availatie as D1010R and D1011R. A supple-
men: 10 this standard manuai is supplied, {Pant Number
070-2903-00).
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