TELEQU|PMﬁNT

®

DANGER

{t is not possible to screen all high voltages, so care should be taken
not to touch high voltage tags. Also where possible the instrument
should be unplugged AND switched off during servicing. ABLEEDER
PATH FOR THE EHT 1S NOT PROVIDED, so after switching off
and before touching any internal parts, the EHT should be discharged
by temporarily shorting the appropriate points to chassis, (for
- instance the CRT cathode pin and PDA connector where applicable).
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INTRODUCTION

The D63, with two vertical plug-ins, Is an all solid state dual beam ascilloscape with a single
sweep horizontal system. An 8 x 10 div. CRT provides a bright and clear display. The features of
the vertical systern depend on the type of plug-in used and are given in the appropriate manuals.

The manual covers the mainframe, which houses the following.

© Calibrator
Sweep Generator and Horizontal Amplifier

Power Supplies )
Un-blanking Amplifier
Vartical Amplifier, Gutput Stage

The design of this instrument is subject to continuous development and improvement,
consequently this instrument may incorporate minor changes in detail from the information contained
herein, which would, in the main, affect the Components List and Circuit Diagrams. The reader
should pay particular attention to the nates at the beginning of Chapter 5. .

NOTICE TO OWNER

To ohviate the risk of damage during transit and facilfitate packaging, the owner is requested
to remove the power supply plug and NOT send the following items unless they are suspect, should
this instrument be returned to TELEQUIPMENT for servicing:—

Manual

Probes

Power Supply Lead
- Plug Assemblies
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1.0 VERTICAL AMPLIFIER

X — ¥ Mode

QOpearation

tY'

lXO

Phase response

2.0 HORIZONTAL AMPLIFIER

2.1 SWEEP OPERATING MODE

22 TRIGGER
Mode
Auto
DC
AC
Sensitivity
Internal

External

Polarity
FR

Source
Internal
.M. Vert
R.H. Vert

External

~ Line

2.2 SWEEP
Range

X1
X5 :
Variable {time]} range

Accuracy
X1
X5

CHAPTER 1

SPECIFICATION

provided by two of the following:—

Vi Single trace

V3 High gain differential

V4 Dual trace

VE Single trace with signal delay

Reference should be made to the appropriate manual
for derails.

Two identical plug-ins
L.H. plug-in

R.H. plug-in

< 1% up to 100 kHz

Repetitive
Single shot

Bright line 10 Hz - 15 MHz

DC -~ 15 MHz

10 Hz ~ 15 MHz

< 0.2 division at 1 MHz
< 0.5 division at 15 MHz

100 mV at 1 MHz
150 mV st 16 MH 2z

From positive signal edge ; By Rotation of
From negative signal edge LEVEL CONTROL

From L.H. Amplifier

From R.H. Amplifier
From external source, DC or AC coupled
From supply frequency

15 — 200 ns/div
0.2 5 — 40 ns/div max.
>25t01

+3%
5%

s



2.4 EXT Xinput
Sensitivity

X1 1 V/div + 25%
X10 0.2 V/div £ 25%
Bandwidth >1MHz-
3.0 CATHODE RAY TUBE {CRT) " Dual beam mesh, CRT with internal graticule™

Display area 8 x 10 div {each div 1 Ocm}

Phosphor standard o P31
Overail acceleratmg potemsal ": ; 8kV

4.0 FRONT PANEL OUTPUTS

4.1 CALIBRATOR

. Amplitude Pk to PK 30 mV, 300 mV or

3 mA at 1 kHz when shorted together

Accuracy :
Voltage *1%
Frequency- + 20%
Current +*1%
42 GATEOUT ‘ Positive pulse at sweep width
{mpedance 3k & approx.
4.3 SWEEP OUT ,
Amplitude 1oV
Impedance S 6k {2 approx. . .
5.0 ZMOD .
. Full blanking sensitivity + 20‘Vvapprox.
e . lnpat impedance : 10 k £ and 20 pF approx.
Frequency response - ™ DC — 3 MHz approx.

6.0 GENERAL

6.1 POWER REQUIREMENTS
100~ 125 V. in 8 V steps

Voltage -
. 200 — 250V in 10V steps
Frequency 48 — 400 Hz
Consumption . . . 75VA -
62 SIZE. . . . .. | ‘ |
) Height R 7 290mm
Width 215 mm
Depth . 520 mm -
63 WEIGHT _
: Comblete _ o » ‘ 14 kg
Less plug-ins - o : 9.5 kg
6.4 COOLING A | Convection

6.5 TEMPERATURE LIMITS, ambient

Operating
Non-operating

o+ 5. to 40°C approx.
—25 10 +70°C approx.
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CHAPTER 2

OPERATING INSTRUCTIONS

21 FUNCTION OF CONTROLS
AND CONNECTORS

These are situated on the front page! except where atherwise )

specified. For those controls not covered below, reference
shauld be made to Chapier 2 of the manual for *V* plug-in.

2.1.1CRT
POWER
PULL ON power supply ON—0OF F switch,
INTENSITY varies the intensity of the display.
ASTIG a preset used in conjunction with FOCUS
for achieving the best averall definition,
FOCUS controls the definition of the display.
TRACE when pressed brings the trage onto the
LOCATE screen and free runs the timebase.
FOSITION waries the position of the trace in the
harizontal axis. !
FINE is & fine horizontal position control.
X5 when pulled magnifies trace 5 times in
the horizontal axis; sweep calibrations
must be divided by 8.
TRACE preset situated on the rear panel, used
~BOTATION to align the trace in the horizontal axis,
BE*e »
2.1.2 SWEEP
TIME/DIV controls the speed of the sweep. The
sweep rates indicated are only valid if
VARIABLE is fully clockwise and X5
is not selected. If X5 is selected and
VARIABLE at CAL, the calibrations
should be divided by 5 1o ascertsin the
sweep speed. .
VARIABLE provides continucus coverage of sweep
~  Speeds in between those selected by
" TIME/DIV switch.
REP pressed, selects repetitive triggering.
SINGLE assists in viewing of photographing a
norerecurrent signal. Upon application
of a trigger pulse 3 zingle sweep only
takes piace. Sweep circuit is then tisabled
until the RESET burton is pressed.
X - Y connects R.H, VERT to ‘X" and L.H.

VERT 10'Y".

2.1.3 TRIGGER

TRIG LEVEL Selects the point on the wavelform at
which. the sweep starts,

TRIG MODE

AUTO provides a horizontal trace in the absence
of signal by permitting the timebase to
free run until signal is applied. LEVEL
range is reduced to approximately 1
division,

AC or DC relates to the coupling of the trigger
¢ircuit. For very low input frequency
signals, DC shouid be selected.

POLARITY

* selects triggering from the positive or
negative-going  stope of a waveform.
Coupled to trig-level control.

L.H.VERT
R.HVERT

LINE

EXT

2,1.4 VERTICAL

2.1.5 CONNECTORS
INPUT

EXT TRIG
EXTX

Z Moo

OUTPUTS
CAL

SAWTOOTH

e

GATE QUT

Il

5,

wom

seleets the respective vertical trigger
signal,

provides trigger signal at the power
supply frequency.

enables the sweep to be triggered from
an external source,

refer to respective ‘V" Manuals,

share a common input BNC sockst
located on the front panel. Signals are
then applied to the required circuit by
selection of either the EXT TRIG bution
or EXT X on T/8 switch.

input socket sitwated an the rear panel
is DC coupled via € mod amp, to the
CRT grid. A negative-going signal &
necessary 10 intensify the trace while
positive-gaing signal will blank it.

output sockets provide a T kHz wave-
form for checking the calibratians of the
vertical channels and setting up probes.
The two outputs provide 300 mV and
30 mV 1 kHz (approx.} squarewave,
when linked @ 3 mA peak to peak
current passes.

provides a positivegaing remp waveform
when the sweep is running. A recurring
sawtgoth is produced when AUTO is
selected. The resistance of an applied
toad should exceed 10k 2,

provides a fast-edged positivegoing rect.
angular pulse lasting for the duratiaon of
the sweep. The resistance cf an applied
toad should exceed 4.7 k§L.

2.2 PRE-OPERATIONAL CHECKS

. 2.2.1 POWER SUPPLY

Check the fallowing:
1 _Correct plug-ins are plugged in.

2 Rear voltage-sefector plug is indicating the locat supply
voltage or nearest value,

3 Fuse firted is a2 2 A for 100-125 V operation or
1 A for 226~-250 V.

NOTE: The 3-core supply lead és colour coded as folows:

Line Neutrai Earth
{Chassis)
or Brown Blue Green/Yeilow
© Black White Green
4 The power supply cord is secured to the instrument

with the nuts ang screws provided.

2.2.2 Set controls as follows:

1 CRT

INTENSITY

FOCUS

Central
Central

TRACE ROTATION  As set

2N



POWER Depressed
POSITION Central and depressed
SWEEP REP

TIME/OIV B ms

VARIABLE Fully clockwise
TRIG MODE Auto

POLARITY Rotate to + /
SOURCE INT

2 Set 'V’ plug-in controls as given in appropriate 'V’ manuals.

2/2

2.3

OPERATION

Plug into the supply; pull POWER ON.

2 Allow a few minutes for warm up then press TRACE
LOCATE and adjust POSITION controls for a display.

3 Adjust TRACE ROTATION, if necessary, to align
trace horizontally,

4 Connect the CAL 30 mV to JNPUT via co-axial lead.
Set DC-GND-AC to DC,
8 Check amplitude is 6 divisions.

-

ot



CHAPTER 3

CIRCUIT DESCRIPTION

3.1 VERTICAL AMPLIFIER

32.1,1 As both channels of the main amplifier are similar in design,
only the left hand {LH} channel will be deseribed n detail,
the differences in the right hand {RH) channel will be described:

separately.

3.1.2 The interface, reference Figure 1, with the vertical plug-ins
is via two 16 way sockets mounted on the mother board PC175,
The sockets are designated SKB802 (I.M) channel and SK303
{AM} channal. The signal is carried via pins 5 and 13 to the
shunt feadback amplifier TR801, TR802. To ensure that the
main amplifier always has the sarme sensitivity, the gain is set by
the series elements, R809, R812 and the shunt elements RBOS
RBO6. The total galn adjustment is approximately 18%.

3.1.3 The outpur of the shunt feadback amplifier drives directly
inte the output stage ampfiifier TRB12, TRB13. The collectors
are connected to the CRT 'Y’ plates, Adjustment of RBESY sets
the mean plate potential to 50 V. Emitter resistors, R845 K848,
are normally earthed in the timebase via SK804/13. H,F,
peaking i3 achieved by the nerwork between the emitters
formed by R848, CR12.

3.1.4 TRB0S5, TRBOG are driven from the output of the shunt
feedtback stage and form the trigger amplifier. The cutput from
TRE0% collector is controlled via the switching diode D805,
by the potential existing on SK802 pin 6. D803 is the path by
which the trigger signal is fed to the timebase via SK804 pin 11,
A second source of trigger signal Is also applied to SK804 pin 11,
and is derived from SK802 pin 7, If a V1 plug-in is plugged into
S5K802 the oniy trigger source avaiiable is from TRB0S, there-
fore a +24 ¥V control voltage is applied to SKBO2/5 reverse
biasing D80S, the signal is therefore allowed to pass via D803 1o
the timebase socket SKB04/11. if, however, the V1 plug-in is
exchanged for a V5 plugsn, (This plugin contains the delay
cabie}, a pre-efay line trigger signal is required via K802 pin 7.
Therefore in this case SKBO2 pin 6 is connected to potential
of —24 V, thereby forward biasing DBOS and reverse biaging

D803, thus switching off the source of trigger signal from TRBOS

&, eollector, -

3.1.6 SK804/13 and 58KBO4/14 are joined together inside the
timebase, via switch S4e/5, S4e/4 {X~Y switch] and then to
earth via 83 (TRACE LOCATE]} When the TRACE LOCATE
button is pressed, the total current of both cutput stages is
limited by RB43 thus restricting the available collector swing
of both output stages to within the confines of the tube,
regardless of the POSITION. The POSITION control may then
be set to centre the trace.

3.1.6 When the D63 is switched 10 X — Y mode, the LH vertical
plug-in is used in the "Y' axis but the RH plug-in is now used
10 drive the ‘X° axis, However, as the D63 uses a split beam
tube it becomes necessary to shift the RH channat beam off the
screen, This is achieved in the following manner. When the
X — ¥ switeh 34 is pressed, the emitter resistors R847, R848
become disconnected from earth via SKB04/14, -hence the
coilectors of TRB14 and TABIS rise to MT. MHowever at the
same time, §4 switches SK804/12 to earth, D811 {normally
reverse bjased by R868) becomes forward biased and the
collector voltage of TRB1S is fowered due 1o the potential
divider formed by RE65, collectoar load, and REB1. Sufficient
voltage differential now exists beoween the ‘'Y’ piates o
position the trace aff the screen,

317 Whilst in XY mode, the timebase yses the AH trigger signal
to drive the 'X° axis. As already explained, it is possible to
obtain a trigger signal from two saurces, Le. direct from SK803/7

or from the collector of TRBO7 via 0804, depending upon the
type of 'V’ plug-in used. Therefore o ensure the same
amplitude of signal regardless of ‘V* plug-in used, it is very
desirable to use one trigger source only ie, that from TR807.
This is achieved in the following manner. The trigger source
from TRB807 is connected permanently to SKB04/10. SKB03/7
is connected to SKB04/10 vis diode ODBOS. SKBOI/G, the
wigger amplifier controlling voltage, is cannected to diode D8OB,
TREOY and TRE1! form a bistable circuit. Now consider a
V1 plug-in plugged into the RH channel, and the oscilloscope
working normally, SKBU3/6 Is ar +24 V, thersFore diode DBOS
is conducting, and TRB11 is “on’ its collactor is therefore st
approximately 24 V, diode D807 is therefors conducting,
0809 being reverse biased, No signal is therefore able to pass
D802 10 SKBU4/10. However TRBOS is "off’, its collectar being
at approximately +24 V reverse hiases D80S, allowing D804 1o
pass the signal onto SK804/10, Now switching to X — Y mode,
the junction of R847 and RB4B rises in potential to approximate-
ty +17 V and thereby aiding TRE811 1o stay ‘on’, The signal sowrce
remains as before i.e. via DBO4. However, consider a V5 plug-in
in the RH channe! and working normatly, SKBO3/8 s now at
~24 V, reverse biasing diode DB08. SKB804/14 is at earth
therefors TRB11 Is ‘off’ its collector being at approx, +24 V
reverse biasing DBO7. However, TRB809 is now ‘on’ its collector
being at approx, —24 V forward biasing D806 and switching
off this signal source. But SKBOG3/7 can now feed its signal via
0809 to SKB04/10, Now switching to X — Y, R847 R848
junction rises 1o +17 V and this is sufficient to tura TR811 ‘on’
and once again DBO? is forward biased, shunting the signal
from SKBO3/7 to ~24 V and also TR80I is once again ‘off',
reverse biasing D808 and permitting the signal to pass on to
SKE804/10 via D8D4. So, whichever amplifiar is in situ, when
X — Y is praessed the signal source is via TR8Q7.

3.1.8 The RH channel trigger amplifier contains in its emitter

circuit 2 DC TRIG BAL potentiometer. It is used to ensure that
the start of a dc triggered trace is the same for AH channel as
for LH channel,

3.2 TRIGGER AMPLIFIER .

3.2.1 INTERNAL TR!GGER

Part of the signal to be displayed is “picked-off’" from the
appropriate vertical amplifier and fed via the 16 way socker,
SK804, 1o diode D11 or D12, reference Figure 2. Selecting
S4a or S4b causes the correct dicde to conduct and passes
the trigger signal on to the trigger pre-gmplifier stags TR2.
Switches S1b and S1c select DC and AC TRIG, respectively,
while Sdc allows triggering at supply frequency. Level and
polarity contrals are achieved with a centre-tapped dual ganged
potentiometer, R38 and RE1. Operating the pot between its
fully antlclockwise snd and the centre tap selects the positive
slope region of the displayed waveform while the range between
the centre tap and the clockwise and selects the negative slope.
The AUTC mode is selected with Sta, part of whaose action is
1o reduce the triggerable range of the display to within 1 division
an the screen, )

The output of the trigger pre-amplifier TRZ is DC coupled via
current limiting circuitry and a frequency compensation network,
which improves the H.F, response at 5 MMz, 1o provide an
analogue signal at pin 4 of L.C,1 the Sweep Control L., TR?
functions as a slope selector switch converting the positive
or negative voltage at the wiper of R81 into corrasponding logic
tevels for application to pin 5 of 1LC.1.

an



2.2.2 EXTERNAL TRIGGER

The signal from an external triggering SGurce is connected
to the BMNC sackei on the timebase unit frenat panel, Thig is
then coupied via emitter follower, TR, o the base of TR2
through diodas D3, D? which #r¢ turned on when 344 is

selpcred.

Whan DC Trig Mode switeh is ssiected the trigger signal is
DC coupled ail the way to the base of TH2 as both Ct aned C11
are by-passed,

The circult has an input impedance of spproximately 100 K and
i protected from veltage overloads by €2, A4,

3.3 SWEEP GENERATOR

3.3.1 The sweep generator, raference Figure 2, is basically a very

high gairr Miller integrator and a voltage comperator contained
within a 10 pia integated cirzuit In 8 TOS package, ).C.2.
Interlinked with this unit s the “control” amegrated cirsuit,
FC.i, in a8 16 pin D.LL. package,

Tae "contrel™ {.C, is driven with positive logic, the convention
used being, positive = lagic “1”, ground » logic ‘0",

The opseation of the two interlinked integrated cireuits is best
gnderstood by referring to Tables 1, 2 and 3.

3.3,2 The 10 ¥ sawtoath output produced ar pin 8 of 1.0.2 is

converted into o current via R74 and fed to the base of TRIG!
in the X amplifier, Trimmaer C22 In paralie! with R74 is 2 sweep
linewrity controf, while trimmer C18 s an adjustment for
setting the timing on the fastest sertings of the Vime/Div switch.
A muessurs of variable Hold-off is jncorparated, when the trig
level control is operated, by feeding back a portion of the volts
via R37 to pin 11 of 1LY TRA supplies 3 regulated +5 V w
mippiy LG T,

3.4 HORIZONTAL AMPLIFIER

The input 1o the horizontal ampiifier, reference Figure 4
is at the base of TRIG1 where the sweep is mixed with fine
and coarse shift levels. The juncrion of R12/CS and C7/R2ZS,
where the signal currents from External X and X Y raspectively
are taken, is alsw connected w the base of TRI101. The differential
output from the collectors of TH102, TRI03, drives the *X*
platas of the C.R.T. The ampiifier inmrpmams & catching
newwork D3ICT1/RT0D4, to prevent TRI02 from satursting, The
X5 gain switch is incorporazed in the emitters of the qutput pair.

R110, across the collectods of TRIN2 and TRI0J is fitted for
the DME3, storage version. This effectively reduces the gain of
the  stage by spproximately 10% a3 the storege C.8.T. is that
much more sensitive,

3.5 EXTERNAL X

Wien switched to this mude, fwith the Time/Div switch) all
functions of the timebase unit are overriden except the X « Y
facility and Trace Locate butten. The external deiving voltage
is spplied 1o the BNC socket on tha T.B, unit frant panet and
sfter passing through emitter follower TR1 passes to the
harizontal amplifier via 01 and 04 reference Figure 2,

'Bright-up' is schieved by holding pin 15 of £C.1 ar about 408 v
when R 14 i3 connected to the 24 V line, At the same time pin
10 of 1L.C.1 rises 1o Jogic *17 1o “lockout™ the sweep, .

372

3.6 X-Y MODE

In this mode all functions of the timekase unit are overriddan
except Trace Locats, its function it such that a calibrated Y
co-ardinate im the vertical dirsction} is availabie using the LH
channel of the ascilloscope and aiso 2 calibrated X' co-ordinate .
tin the horizontal direction} via the RM chanasl. The "Y' signat
passes through the LH piug-in via the vertical amplifiar on the
mether board 1o the Y’ plates of the CRT. The "X’ signal passes
through the RH plugdn via SKBQ4 on the mother board 16 D12
in the timebass unit, When S4e is selectad, D172 conductsang the
‘XK' signal is passed 1o the base of TRI1G1 in the horizootal
smiplifier wia R29/RZ5/C7, §de also disables the coarse shift
contrel and unbalances the RH chennel output amplifier,
Brightwp is accomplished by taking pin 15 of LC.1 1o logic
"1* whert RB is connected to the —24 V line, Pin 10 of 1.C1
also rizes to logic 1’ and the sweep is locked out.

3.7 TRACE LOCATE

When 53 is depressed and held, the currents of the horizonral
amptifier and both vertical cutput smplifiers are reduced by,
abour 50% restrieting the display to within the screen ares of the
CHT. Also pin 2 of 1.LC.1 rises to logic "1" enabling the timebasey
to “free run”. Trace Locate fynctions for all modes of operation
of the oscilloscope.

3.8 CALIBRATOR

This [reference Figure 4} is a simple muitivibrator running
at shout 1 kHz. Accurscy depends oo resistors R124, 81325,
R128 and the ~24 ¥ line, Potentiomwter R127 tzkes up the
talerance of r»tg'zs Nhep 5101 and SK102 are shorted, 3 mA
passes through zf‘sz short circuit, ‘

3.9 POWER SUPPLY

The ~105 V, +24 V and --24 V fines, reference Figure 6, are
all self regulating and protected from short circuits, they are
connected to the remainder of the instrument via two plugs and
sockets,

3.9.1 +24aV

Diodes D405, D408, D407 and D403 form a Full wave
bridge rectifying circuit whose reservoilr capacitor s C408, The
outpul of this fing is depandent on -24 ¥ fine setling, the
. sampling chaln rasistory R4AZ4 and R426 provide bias o the
“eontrol loop of TR4DE, TR40B and TR408, TR4D2, RAQ7,
R425 and R413 form a current fimiting and foldback network
to protact the output under overload conditions.

3.8.2 ~24V .

This'is used as a reference volage for the other two lines

gnd when set accurately will bias the +105 V and +24 V lines

1o their correst output voltages, Diodes D40Y, D411 and 03413

form a fulf wave bridge rec&:ifying circuit, TRA11 and TRAU?

arg 2 fong tailed pair and in conjunction with TR40S and
TR413 stabiliza the cnrcu::.

Current foldback and limiting is provided by TR403, R433,
R420 and R405,

2,982 105V
Diodes D41, D402, 0403 and D404 provide full wave
bridge rectification, If a short circuit occurs on this line the
instrumant must be switched off and on again before the line
returns to its normal voltsge. Transistors TR414, TR412,
TR415 and TR416 swbilise the gutput and TR401 and TR404
provide short circuit protaction in the form of a bisiable,
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3.10 EH.T.

fhg E.H.T. ireference Figure 5} is derived from a class C
oscillator operating at approximately 28 kHz, The oscillator
amplifying transistor TR303 uses transforrmer T301 as its load
and mmin frequency determining component, R301 sets the
cathode potential which is regulated by a feedback loop including
a high gain amplifier formed by TH301 and TRI02. The grid
s set to the correct tube cut-off potential by adjusting R318.
The output voltage is limited af switch on by thermistor
THI01 whilst £304 inhibits £ H.T. feedback into the unregulated
+30 V line. Diodes D303 and 0304 provide half wave rectifica-

tion from T301 for the cathode and grid supplies. The PDA is

derived from a five stage muitipller {quintupler} whose inputis

wken from the same tapping on T301 as that used for the

cathode supply. Tube focusing is achieved by adjusting R327
which is on the front panel,

3.11 UNBLANKING AMPLIFIER

The amplifier is a current in voltage out stage, A 7 mA
change of input current produces an anti-phase 30 V output.
The internal unblanking and external Z MOD signals are fed

. into TR351 emitter in current farm at each petential. This

current is transfarred to the base of TR352 where it is mixed
with the intensity control turrent, TR352 and TR353 form a
stage whose gain is determined by R348,

373



Fin Na.

10

i1

12

13

‘14

15
16

Pin No,

- T A T NS

o

10

34

Function

END SWEEP
FREE RUN

INDEPENDENT GROLUND
TRIGGER INPUT

SLOPE SELECTOR
SINGLE SHOT CONTROL

RESET

SUBSTRATE
READY LAMP QUTPUT

LOCKOUT

HOLD-OFF TIMING

" BRIGHT BASE LINE TIMING

BRIGHT BASE LINE CONTROL
+ GATE QUTPUT

-~ GATE GUTPUT
POWER SUPPLY

Function

SWEEP GATE IN
OSCILLATION SUPPRESSOR
GROUND

END SWEEP PULSE

DELAYED GATE
DELAY CONTROL IN

POWER SUPPLY
SAWTOOTH QUTPUT

TIMING CURRENT IN
SUBSTRATE

TABLE 1
1.C.1. Sweep Control 1.C..

Operation

A fogic *1" input ¢auses logic "0 at pin 14 to end sweep {see pin 14},

A togic '1" input causes logic *1” at pin 14 which if maintained, enables the sweep to free run at
its "patural” selected frequency. Used to free run timebase when “Trace Locate” button is
pushed.

Connected to pin 8.

Analogue input current from trigger pre-amp produces a train of “interna
conjunction with a logic feve! at pin 5.

A legic "1’ inpur allows a positive analogue signal at pin 4 10 produce “internal™ pulses. Logic
‘¥ allows negative going analogue at pin 4 1o produce “internal”™ pulses.

A logic 'Y’ input enables a repetitive sweep to continue. Logic "0’ input allows a single sweep
ta be produced. .

A logic "1 arms the timebase to receive a trigger signal and produces a single sweep. When

1 pulses, in

Reset button is released pin returns to logic 0°.

Connected to ground.
A logic *0" output is produced when Single Shot button is pushed. This state allaws ready
state indicstor, Light emitting diode, to come on,

A logic 'l inpur disables the sweep, i.z., it cannot be started. A logic ‘0" allows normal
operation. .

On receipt Uf an internal pulse, {(generated st the end of the sij:eepj, the timing components
are connected allowing the pin to rise 1o threshold voltage of 3.5 V. A new sweep can
commence upoen receipt of next trigger puise or if pin 12 is above its upper threshold voitage

{see pin 12).
Pin is allowed to rise to its threshold of 3.5 V when AUTO switch is selected. This then

produces a logic ‘17 at pin 14 10 start sweep and free run at “natural” selected frequency. If
trigger signal is present or has a repetition rate >15 Mz, threshold voltage is never reached, pin

goes to logic ‘0 and timebase is “triggered’” in normal manner.
A logic “1" input keeps pin 12 at ground and disables B.B.L. operation. A logic ‘0 allows
B.B.L. w0 function,

A logic "1 output is ap;ilied to pin 1 of LC.2 to start the sweep and is mzintained for duration
of sweep. Logic "0" cutput 10 pin 1 of 1.C.2 ends ramp and is maintained for whole of retrace

period.
Logic output is exactly 186" out of phase with pin 14. Qutput used as the bright up pulsa.

Taken to +5 V line,

TABLE 2

1.C.2. Sweep Generator

Operation

Logic ‘1" input starts sweep and results in sawtooth output 31 pin &,

C17 and AES connected to graund reduce gain of integrator and prevent internal oscillation.
Connected 1o ground. |

l;ogic 1" output produced when ramp reaches its allowed maximum amplitude, Applied to
pin T of 1.C.1. v "

Not u'sed.

Maintained at +3.8 V and applied 10 one side of a voltage comparator inside ie. the
amplitude of the ramp is established ar the other side.

Held at approximately +15.8 V by Zener dicde, D24.

Ramp output of spproximately 10 V amplitude starting from 0.V, when logic *1" applied
10 pin 1,

Junction of timing capacitors and resistors taken ta pin.

Taken to ~24 V ling via 69, sits at approximately —6.7 V,



TABLE 3. RELATIONSHIP OF EVENTS IN AUT‘TO“NQ‘DE

To
| Triggered 1 ' .
| Sweep ~ i Bright Baselne |,
'{free running sweep) !
{ ., SoHz g ! 9 ;
i {:?grfdr;ng ! Loss of triggering ’
| ) /5{qnci occurs -
Input Trigger Signal M’ -

|
{
!

. i

ICI pin4d | Ep

"4 Gate ICt pini4

—Gate IC! pmnls

+35V threshold
—+3-5V threshold A A J

Holdoff IC1 pintt

- ——

wmfe— Holdoff time

"Bright
Baselne ICIl pini2

C8 charging - -
: +3-5V threshold

- o~ o 1t - oo - i ot

%,
|

End Sweep IC! pinf

e G oM s A o

<

Sawtooth IC2 pin8

i__timillisecond sweep duration
(TIME/DIV set tofmS)
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CHAPTER 4

MAINTENANCE AND CALIBRATION

41 INTRODUCTION

4.1.1 The solid — state design of the instrument makes frequent
adjustment of the internal components unnecessary. The
appropriste part of the calibration procedure should be

performed whenever the instrument fails 1 meet its specification

or whenever a defective component is replaced. However, if
R4728 is adjusted to set the —24 V line, the full calibration
procedure should be carried out.

4.1.2 For calibration procedurs of VERTICAL plug-ing, see
appropriate Vertical plug<n MANUAL,

4.1.32 For catibration, the tocls and equipment required are:

{ow~capacitance trimming tool {for preset controls)

Small screwdriver (for preset potentiometers)

Two Vertical plug-ins V1

Vertical Calibration Unit 067-0672-00

D.C. Voltmeter 20.5% accurate for measuring power supply
voltages

D.C. Voltmeter of input impedance greater than 25 M and
40.5% accurate for measuring cathode potential (-1.35 kVv}

Squarewave Generator providing outputs of 25 mV and 250 mVv

© at t kHz accuracy £1% '

Squarewave Generator providing 1 MMz rise time €3 ns

Sinewave Generator providing 500 Hz 1o 50 kHz

Constant Amplitude Sinewave Generator providing 50 kHz 10
20 MHz for measuring bandwidth

Time-mark Generator providing markers of 1 ms and 14s.

..4.2 MECHANICAL

4.2.1 ACCESS TO INTERIOR
The instrument has two vertical plug-ins, a tirmebase unit, a
power supply uait and a EHT unit. The two cabinet cavers of
the instrument are removed as follows:

1 Disconnect the power lead.
2 Turn four buttons, two on each side cover, ta release.

3 Lift the two side covers.
' To remove the vertical plug-inish:

Depress the plug-in retaining clip on  the front and withdraw
the plug-inis!.

To remove the sweep unit:

1 Unplug the two output feads from the CRT top pins.
2 Loosen ong screw at the rear securing the unit.
3 Withdraw the unit.

To gain access to the presst controls inside the EHT box:
Remave the L-cover {one screw).

Power supply unit can be withdrawn from the rear of the
instrument by removing the two retaining screws.

.

. «

4.2.2 CRT REMOVAL

Aemove the side covers as detm!ed above.

Earth the PDA connector with 3 screvwdriver..

Disconnect the PDA connector.

Reraove the rear cover (two screws),

Disconnect the CAT base connector.

Disconnect the CRT neck pins,

Unsolder the trace rotation coil connections.

Stacken CAT front clamp held by two screws on the top,
Slacken the top scredv of the ciamp holding the mumetal
screen,

Remove the 2 clamp securing screws.

Remove CAT and mumetal screen by moving the CRT

¥

- ¥ WM ~NOD,b R~

ko

backwards then to the side and forward.
12 Withdraw CRT from the seresn.
13 Remove trace rotation coil from neck of tube.

4.23 CRY FITTING

Follow the above removat detail in reverse ordes.

4.3 CALIBRATION PROCEDURE

4.3.1 POWER SUPPLY

Adjustment of —~24 V line or replacement of any of the
transistors TR407, TR408, TR411 and TR413 would necessitate
cartying out the entire calibration procedurs as detailed in this
chapter,

A voltmeter of berter than 0.5% accuracy should be used
for measuring the power supply voltages.

1.0 Chack line valtages.

1.1 Remuove cabinet covers,

1.2 Set meter range to cover —24 V DC.

1.3 Connect meter between earth and. -24 V ouiput
{junction of R428 and C415k.

4 Adjust R428 for 24 V.,

§  Set meter range to cover +105 v DC.

8 Connect meter between earth and +105 V output
fiunction of R432 and C418} :

1.7 Cpeck voltage is within 22% of +105 V e +107.1 V,
+102.9 V.

8  Set meter range to cover +24 V DC.

8 Connect metar between earth and +24 V output
fiunction of F424 and C414). )
1.10 Check voltage is within 2% of +24 V ie. +24.48 v,

+23.52 v,

432 EM.T. and DISPLAY ADJUSTMENTS

A volumeter of input impedatice greater than 25 MS) and
accuracy better than 0.5% should be used for measuring the
cathode potential. .
CAUTION : HIGH VOLTAGE

1.0  Check cathade potential.

£ 1.1 Remove cabinet covers, EHT cover and rear cover plate.
"1.2  Set meter range to cover =1.35kVDC. =

1.3 Connect meter between earth and pin 7 on tube base.
1.4 Adjust R301 for —1.35 kV.

2.0  Check beam equalisation.
2.1 Display two traces.
2.2, Tuen INTENSITY control such that the two traces are
T just wisible,
2.3  Rotate magnet at rear of the CRT to equalise intensity
" of the two traces.

3.0 Checkgrid cut-off,
3.1 Remove cabinet covers and EHT cover.
3.2  Check INTENSITY range.

3.3 Set TIME/DIV to EXT X

34  Turn INTENSITY fully antrclockwise.
3.5 - Adjust R317 for extinction of spot.
3.8 Set TIME/DIV to 10 ms.

.

37 Check INTENSITY range.

4.0 Raster distortion,

4.1 Apply 100 kHz sinewave to vertical input.

4.2  Adjust.controls for 10 x 8 divs raster.

4.3  Adjust TRACE ROTATE o a!:gn the axes.

4.4  Adjust R332 IGeﬁmetwl for minimum raster distortion.

433 VERTICAL AMPLIFIER PC17S (Final Stagel

Switch off the instrument. Remove lefrhand V plugin and
replace with vertical calibrstion unit 067-0672-00. Switch on

411



the instrument,

5.4

6.3

7.2
7.3

8.0
8.1
8.2
8.3
84
8.5

Set LH Y plata potential (R869).

Switch calibration unit 1o CALIBRATE.

Connect voltmeter of at least 1% accuracy between
TR812 and TRE1 3 colleetars.

Adjust POSITION to achieve O V between collectors,
Connect voltrmeter from one coliector to earth,

Adjust R869 o obrain a reading of 50 V.

Repeat Ops 1.2 to 1.5,

Digconnect voltmater,

Set LH channel gain {RBO5).

Camnect 1 kHz sguarewave of 250 mV amplitude to
INPUT,

Set TIME/DIV 10 1 ms,

Adjust R80S for precisely 5 divisions.

Set LH channel putse response (R8493 and C812).

Connect 200 mV 1 MHz < 3 ns risetime squarewave to
INPUT,

Set TIME/DIV to 0.2 Us.

Adjust 849 and C812 for best pulse response,

Check LH channel bandwidth.
Connect 50 kKHz sinewave 1o INPUT,
Adjust generatar to give § div trace,
Set TIME/DIV to 1 ma.

Switch generator to 18 MHz,

Check armplitude 2> 3.5 divisions.

Set RH ¥ plate potential {R871),

Note: Place vertical catibration unit 067-0872-00 into
right-hand channei.

Switch vertical calibration unit to CALIBRATE.,

Connect voltrmeter of ar least 1% accuracy between
TRB14 and TR815 collectars,

Adiust POSITION to achieve D V between tollectors,
Connect voltmeter from one collector o aarth,

Adjust RB71 to obtain a reading of 50 V.

Repeat Ops 5.2 to 5.5,

Disconnect volimeter,

Bet RH channel gain {(RB07].

Connect 250 mV 1 kHz squarewave to INPUT.
Set TIME/DiV 10 T ms. .

Adjust RBO7 for precisely § divisions.

Sat RH channel pulse response (RE851 and C813).

Conneer 200 mV 1 MHz 5 3 ns risetime squarewave 1o
INPUT. 7

Set TIME/DIV 10 0.2 ds.

Adjust RBS1 and G813 for best pulse responsa.

Check RH channe! bandwidth,

Connect 80 kHz sinewave to INFUT.

Adjust generator 1o give 5 div tracs,

Set TIME/DIV to 1 ms.

Switch generator 1o 18 MHz,

Check amplitude 2> 3.5 divisions.,

Note: Replace vertical calibration unit with normal "V*
plug-in,

4,3.4 VERTICAL PLUG-IN R
See appropriste MANUAL,

4.3.5 TIME BASE PC158

472

- -

k
.

B ivwD

Set trigger.

Setect AUTO Trigger Mode and LH VERT Source buttons.
Set TIMEJDIV switch to 1 ms,

Ensure that the main frame contains wo calibrated V1,
vertical plug-ins. Centratise traces of both channels,
Apply a 500 Hz sinewave to LH channel input socket
and adjust nts amplitude to display 0.5 division on the
scresn,

1.14
20
2.1
2.2

‘2.3
2.4

2.5
2.6
2.7
22
23
2.10
2,11
2.12

30
3.1

3.2
33
3.4
35
3.6

3.7
4.0

4.2
43
4.4

45
4.8

Adjust RE7 so that the disploy "free runs” when the
TRIG LEVEL controt is at either extremity of its frons
panel +and ~— slope regions.

Sefect AC Trigger Mode bution,’

increase amplitude of display to 8 divisions on the screen,
Check that by operating the TRIG LEVEL control the
displayed waveform can be made to start at any goint on
its + or - slope,

Set start point of display on centre graticule line

Select OC Trigger Mode button,

Adiust R32 for '( 0.4 division change in position of the
start point of the display when the Trigger Mode is
switched hetween AC and DC on both ¥ and ~ slopes.
Select DC Trigger Mode button. Apply the same signal
also to RH channet input socker ared ensure that both
displayed wavefarms are superimposad.

Adjust R841 on rear of Mother Board PC175 for no
change in star1 point of display when switching between
LH VERT and RH VERT Source buttons.

Disconnect the signat from bath input sockets.

Set timing,

Set TIME/DIV switch to 1 ms, VAH!ABLE to CAL and
horizontal gsin to x1, Select LH VERT Source button.
Appiy 1 ms markers 1o LH channel input socket and
adjust to a suitable amplitude on the screen.

Adjust R114 for 1 marker per division,

Pull gain switch for x5 and ad;ust ‘RI08 for 1 markar
per 5 divisions.,

Altir input signal to 1 s markers.

Set TIME/EIV switch to 1 Us.

Push gain switch for x1,

Adjust C19 for 1 marker per division,

Set TIME/DIV switch to 0.2 Ms.

Pull gain switch for x5,

Remove marker input signal and apply a 15 MHz sinewave,
Adjust C22 for best linearity 82 the start of the trace.

Set externat trig.

Remove signal from inputs and connect LH channel
ingut socke: o Ext X socket on timebase front panei.

Push AUTO and DC Trigger buttons together and select
EXT Source button.

Set LH channel VOLTS/DIV switch to 0.1 V and select
x1 gain.

Set LH channel DC-GND-AC switch to GND, and centre
the trace.

Set DC-GND-AC to BC and adjust A2 to return trace
to centre of screen,

Repeat 3.4 and 3,5 until there is no more movement of

trace.
Disconnest LH channei msut and EXT X sockets op 3‘

Set X~Y gain,
Select RH VERT Source bution on time base front paneal.
Set RH channel DC-GND-AC switch to DC and LH

> channel DC.-GND-AC switch to GND.

Set HH channel VOLTS/DIV switch to § mV,

Apply a 26 mV 1 kMz squarewsve 1o RH channel input
socket and ensure that the squarewave is 5 divisions
high on the screen,

Select XY Source button,

Adjust R25 for 2 spots, B divisions apart in the horizontal
direction on tha screen,

4.3.6 CALIBRATOR ADJUSTMENT

Normally, no further amplitude adjustments are required
to the calibrator outputs. In the event of its failure requiring
resistor replacement then tha amplitude should be checked and
it required R 127 should be adjusted. V



CHAPTER S

COMPONENT LIST ~

Valyes of resistors are stated in ohms or muitipies of ahims; ratings at ?D° G are in watts ar sub-multipies of watts. Values of capscitors are
stated in sub-multiples of forads; ratings at 707 C gre in volts or kilovalts.

Whenever possible, axact replacements Tor componants should be used, although locally avaiisble alternatives miay be satisfactory for
standacd somponenis. .

,

Any ordec for replacement parts should include:

4. Compongnt part aumber
5. Component Vaiue

1, Instrumentiype
2. ipsirument serial number
3. Companent circuit reference

>

CIRCUIT REFERENCE BLOCKS

The tabie below gives the blocks of circuit references, so that the reader can relate the items listed in this chapter gand theds location in the
circuitry and printed cireuit boards in Chapter 8.

Civenit
Reference : Cireuit Fig. RO,
Board No.
Fram To
4 100 Trigger and Sweep Genzrator 2 158
101 t40 X—Amplifier snd Catibratar 4 158
151 170 Time/Div Switch 3 -
am 350 E.H.T. Control — CRT g 183
381 370 Bright-lip & 161
AG1 450 Powar Sypply B 162
BO1 880 Mother Board 1 17%
ABBREVIATIONS
BM Button mica cMmP Cermet preset PS Prlystyrene
c Carbon E % Electralytic T8 .. Selenium
L Carbon preset Ge Germanium 5i Siticon
. CV Carbon variable MF Metal filen . SM Silver mica
CER  Csramic ' MO Metsl oxide - WW  Wirewound
cT Ceramic trimmer PE . Polyester ’ WWP | Wirewound presat
M Cermet thick film PP Puolypropylene wwy Wire-wound variable.

TELEQUIPMENT, division of TEKTRONIX U.K. LIMITED
313 Chase Road A Southgate London N14 6JJ England
Telephone: 01-882 1166 : Telex: 262(}(34 Cables: TELEQUIPT LOB&DQN N14

All requests for repairs or replacement parts should be directed to the Tektronix Fistd Office
or representative in your area. This procedure will assure you the fastest possible service,
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DESCRIPTION DESCRIPTION
CIR PART VALUE TYPE TOL RATING Eff. CIR PART VALUE TYPE TOL RATING Efi
REF NUMBER F % Volts Ser, No. REF . NUMBER F % Volts Ser
c1 285.0915-00 100p  PE 20 100 c308 281070600 30n CER 20 15k
C2 281071000 10n  CER 250 C302 285101500 490 PE 20 180
3 285.0854-00 100p  PS 2p 350
- 311 281067700 10n CER 2k
. €312 281070600 30n CER 1.5k
cs 281073400 100n  CER a0 Cc313 281071000 10na CER 250
c7 285.0988-00 18p Ps 1g as0
c8 290-0623-00 47 M E 25
co 285-087300 200p P8 5 350
C10 2810710060  10n CER 250 cas1 281071000 100 CER 250
Ct{ 281072900 154  PE 20 63 ¢352 285079600 W0 PE 20 250
£12 285085400 100p PS5 12p 350 . €353 287071000 10n CER 250
€13 281071000 100 CER - 250
C14 2000627400 224 E - 40 - )
C15 285087400 470p  PS s C 125 c401 285079300 10n PE 20 830
C16 281073400  100n  CER 30 €402 285-0793-00  t0n PE 20 630
€17 285087300 200p PS 5 350 C403 285079300 10n PE 20 630
C18 285087300 200p PS 5 . 350 ] €404 290084700 2au  E 160
C1g 281015800 2:22p PP 500 C405 290082400 2.2Zm  E 40
¢20 281-073400 100n  CER 30 C406 290082400 2.2m £ 40
C21 281073400 100n  CER 30 C407  285-1088-00 10n, pE 20 400
C22 28.015400 2.12p PP 500 £408 290-0494.00 47 U E 25
C409 285091500 100a  PE 20 100
C24 281073400 100n  CER 30
€25 261073400 100n  CER 3a C411 200083500 474 E B3
C26 281073400 100n  CER 30 c412 285087000 120p PS 2 350
C27 2814071800  10n  CER 253 C413 2850796800 100n  PE 20 250
’ C414 280055600 224 £ 25
C415  290-055600 224 E 25
C416 200066400 474 E 180
C100 281073400 100n  CER 30 C417 290085600 22 4 E 25
C101 285087000 120p  PS z 350
. G103 285084500 68p PS 2p 350
Ci04 285101500 4.7n pE 0 160
C10§ 285080000 10n PE 20 250
C106 2900855600 224 £ 25
Cgot 281071000  10n CER 250
C802 281071000 10n CER " 250
C161 285089900 2208  PE 20 400 ) C803 281071000 10a CER 250
C182  285-107000 _3.3n Ps 10 400 304 281-0710-00 10n CER 250
C153 285094100 80p P 1 350
C184 285004200 10a PE’ 1 125 . :
155 285094300 14 | PE 1 160 ¢80T 285-0800.00 10n PE . 20 250
€156 281073400 100a  CER .20 €808 "285-080000 10n pE 20 250
C800 2850941.00 80p pg 2p 350
. CR11 285.0854-00 100p  PS 1 350
€300 281071000  10n CER 250 ¢g12 281019100 1080p CT 500
C301 285075900 2.2n P8 & 125 €813 281.0191-00 10809 CT 8OO
€302 281068000 470p CER 20 1.5k C814 2B50B59.00 47p FS 2p 350
€303 281068000 470p CER 20 1.5k . C815 285086800 47p PS 2p 30,
C304 2900492400 47y E 25 C816 285084200 15p PS 1p 350
C305 290049500 47u g ) 40 C817 285084200 18p. PS tp 350
C306 285079900 33n PE 20 250 ) C818 280037700 1m E 16
C307 281087700 10n _ CER . 2k 819 281071000 10n  CER 250
CIR PART . VALUE DESCRIPTION TYPE TOL. RATING . Eft.
REF  NUMBER ’ - ‘ : SerN
Dt 152.0062.01 75V 1NG14 Si 50 mA
02 152.0062-01 , 7BV 1N914 Si 50 mA
D3 152006201 75V 1N914 $i 50 mA
D4 152.0062-01 BV 1N914 Si 50 mA
o5 152006201 BV + ING14 si 50 mA
o6 152006201 %V 1914 si 50 mA
D7 152-0062-01 7V ING14 5i 50 mA
933 152-0062-01 BV 1ND14 Si 50 mA
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PART VALUE DESCRIPTION TYPE TOL RATING Eff.

CiR .
REF NUMBER % Ser.Na.
0o 152.0062-01 75V ING14 S 50 mA
o1t 152-0062-01 %V 1Ng14 Si 50 m4, |
o2 152008201 %V 1NG14 Si 50 mA
013 152-0575-00 L.E.D. S
014 152-0062-01 7BV 1Ng14 i 50 mA _
o5 152-0472-00 88V Zener Si 5 300 mW
D18 152-0062-01 75V ING14 Si 50 mA
017 162.0062.01 Y 1Ng14 si . B0 mA
D18 152-0062-01 15V 1NSTE Si 50 mA
o9 152-0062-01 7BV 1NG14 Si 50 mA
D21 152-0062-01 75V 1NS14 Si 50 mA
022 152.0472-00 56V Zener si 5 - 330 mW
023 152-0468.00 Ractifier Si
D24 152.0416-00 82V Zener S+ 5 300 mW
0101 152.0062-01 BV 1N914 si 50 mA
o102 152-0062-01 75V 1NS14 Si 50 mA
0103 152-0062-01 75 W 1NG14 Si - 50 mA
D104 152-0062.01 BV 1NO14 Si 50 ma
D105 1652-0473-00 6.8V Zener 8i 5 330 mw
D3 162-0062-01 KR 1NG14 Si 50 mA
D302 152-0468-00 150 V BAX16 81 200 mA
D303 152-0567-00 Ikv SCM30 s
D304 152.0567-00 kv SCM30 si
D30s 152-0388-00 130V Zener Si 5 330 mW
D351 152-0062-01 BV 1IN914 i S0 mA
D382 1652006201 KA 1NG14 S1 50 mA
D401 152-0341-00 450 V Rectifier ) si ’ 500 mA
Dao2 152-0341-00 450 V Rectitier Si ' 500 mA
0403 152-0341-00 . 450V Rectifier Si 500 mA
D404 152-0341-00 450 v Reactifier S 500 mA
D40s 152033800 50V 1N4001 S 500 mA
D406 152333900 50V 1N40O1 si : 500 mA
0407 152-0338-00 50V 1N4001 . - Si . 500 mA
D408 152-0339-0: 50V 184001 _ s . 500 mA
D40g 152-0339-00 50V 1N2001 TS , §00 mA

. DAl 152033900 50V 1N4001 Si 500 mA.
D412 152-0333-00 50V 1N4001 Si 500 mA
D413 152-0339.00 50V TNADOT : si SO0 mA
D414 152-0348-00 62V Zener 8 - B 330 mW
D415’ 152-0062-01 75V 1NS14 ‘ Si 50 mA
D416 152-0062-01 75V 1Ng14 5 . . E0 mA
D417 152-0468.00 1OV . BAXIS : s 200 mA
0801 152006201 . 75V NS4 Si : : 50 mA
0802 152006201 75V NG 14 Si 50 mA
D803 182.0062:01 BV 1Ng14 i 50 mA
0BO4 152.0062-01 . ™Y 1NG14 $i - BOmA

-D8OS 152006201 75V 1NG14 si ' 50 mA
0806 . 152.0062-01 BV ING14 si 50 mA
D87 152-0062-01 %V 1N914 si 50 mA
psos 152-0062-01 mY 1NS14 s ' &0 mA
D808 152-0062-01 By 1N914 si 50 mA
D811 152-0062-01 BV 1NO14 Si 50 mA
D81z 152-0062-01 wsY 1N914 si | S0mA
D813 152-0062-01 BV . 1Ng14 si ‘ 50 mA
613



DESCRIPTION
ciR PART VALUE DESCRIPTION Eff. CIR PART VALUE TYPE -TOL RATING
REF  NUMBER Ser.Na. REF, NUMBER Ohms % W
F£5401 159-0069-00 2A 1267 tg, 100125 v R48  3170472.0% 47k [ 5 125 m
£5401 189-0073-00 1A 1,257 1g. R49  317.0911.01 910 c 5 125 m
£5402 163-007300 1A 1,25 ig.

R51 317082201 8.2k ¢ ] 125 m
RG2  317.010801 1M I 5 125 m
IC1 155.0056-00 later: Circuit Tek R§3 317010001 10 c 5 25 m
1C2 158004203 Inter: Circuit Tek RE4 317078201 1.5k c 5 125 m
ABS  317.0471.01 470 c 5 125 m
RS6 317010301 10K ¢ 5 125 m
A57  311-1081.00 6.8k cp 20 250 m
1301  108-0483-00 16 uH inductor Fixed RSg  317-0680-01 68 c 5 125 m
1302 108-0753-00 Trace Rotate - RS9 817012301 12k c 5 125 m
LPAD1 150007400 6.5V tamp 0.15 A : +AB1  311-154000 22k cv 20 250 m
REZ  317-022301 22k I 5 128 m
R83 317086201 656k c 5 125 m
Ré4 317033201 33k C 5 125 m
DBESCRIPTION RE%  317.0121.01 120 c 5 125 m
CiA PART VALUE TYPE TOL RATING  Eff." RBE 317022301 22k c 5 125m
REF  NUMBER Ohums % w Ser.Na, R67 317056101 560 c 5 125m
768 321085048 27k MF 1 125 m
R1 3170224-01  220% O 5 125 m aes 317012201 1.2k c 5 125m
]2 311075600 47k P 20 250 m .
R3 317022401 220k C 5 125 m
R4 317010301 10k ¢ 5 128 m
BE - 317.0682-01 B8% ¢ 5 125 m R73 321131348 18k MF 1 125 m
rG6  317-0682:.01 BBk . ¢ 5 125 m R74 317010301 10k c 5 126 m
R7 317047101 470 < 5 125 m R75 317024301 24k c 5 125 m
B8  317-0432-01 43k C 5 125 m R75 317027201 2.7k c 5 125 m
89 - 317062201 B2k € 5 125 m |77 317047201 47k c 5 125 m
R10  317-0471-0%1 470 C 5 125 m ’
A1t 317038201 389k ¢ 5 125 o
R12 317043201 43k € 5 125 m
R12 317082201 B2k € 5 125 m
14 317068261 68k C 5 128 m
R15 317.0183-01 18k ¢ 5 125 m
R16 317047301 47k c 5 125 m .
R17 317027301 27k c 5 126 m R100 321085048 27k MF 1 125 m
R18 317027301 27k c 5 126 m /101 317022301 220k C 5 1285 m
R18  317-0471-01 470 ] 5 125 m R102 317010301 10k c 5 » 135 m
RA20  317-05861-01 560 c 5 125 m R103 301022301 22k c 5 500 m
/21 7022301 22k ¢ 5 125 m Ri04 317068101 680 ] 5 128 m
R22  317-021301 " 27k C 8 125 m +*R105 211154600 100k CV 20 250 m
A23 317086101 560 c 5 125 m RI06 307-0424-00 43k MO 5 3
R24 317086201 B8k C 5 125 m R107 301027201 27k C 5 500 m
R]?5 311080200 47k CP 20 250 m 1 R108 311071200 100 cP - 20 250 m
B26 317012301 12k c 5 125m RID9 311-1541-00 22k cv 20 250 m
R27 317027301 27k c 5 125 m
R28 317022201 22k € 5 125m | -1 R111 315027302 27k ¢ 5 250 m
R79 317-0822-01 82k C 8 125 m Rr112 317086101 550 c 5 125 m
R30  317-0102-01 1k c g 125 m /113 317010101 100 c 5 125 m
R31 317047201 47k C 5 125m K114 311099500 680 cP 20 - 250m
R32 311079800 22k CP 20 250 m :
A33  317.012301. 12k ¢ 5 128 m i R116 307042400 43k - MO 85 3
R34 317047201 47k 5 125m R117 301027291 27k € 5 500 m
R3§ 317047201 47k C -8 125 m .
R36 317068201 68k © 5 128 m : R119 301022301 22k c 5 500 m
B37 317012801 12M C 5. 125m /120 317039101 380 C 5 125 m
R38 317082101 820 c 5 125 m A121 ~315.022201 2.2k ¢ 5 250 m
830 317020101 220 c 5 125m R122 317015401 . 180k C 5 128 m
R4D 317056101 = 580 c- 5 125 m R123 317082201 82k c 5 125 m
*‘R4i  311-1540-00 22k cv 20 250 m R124 325012300 1041 MF 08  128m
R42 317010401 100k C 5 125 m R125 321009342 909 MF 05  128m .
R43  317-0822.01 82k C 5 125 m R126 317010301 . 10k c 5 125 m
Rd4 3170103081 10k c 5 125 m /127 311071760 220 cp 20 250 m
R45 317-0242-01 24k C 5 125 m R128 321-028048 BO6k MF 1 125 m
RH46 317070301 10k c 5 125 m /129 317068301 68k c 5 128 m
R47 317047201 47k C 5 125 m R130 3172033001 33 c ‘5 126m
* R41 & RB1 ganged ’ +* with S101
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DESCRIPTION

DESCRIPTION : .
IR PART VALUE TYPE TOL RATING  Eff. CIf PART VALUE TYPE TOL BRATING  g#
REF NUMBER Ohms % W Ser Na, REF NUMBER Ohms % w Ser.N.
/361 317.087101  B20 c 5 125 m
T2k e . 125 R362 317056201 &6k c 5 125 m
151 321-1606-48 m R363 317.010001 10 c 5 128 m
2,52 321.139248 120k MF 1 125 m
R153 321-142148 240k MF 1 1285 m
R154 321160448 720k MF 1 125 m —
R185 325015700 1.ZM  MF 1 250 m
8156 425-0158-00 24M  MF ! 250 m
R157 324061940 72M  MF ! 1
Ri58 371122948 24k MF 1 125 m 1407 216088301 68k ¢ 10 250 m
R150  321-160548 48K MF 1 125 m R403 315056202 5.6k c 5 250 m
' ' R404 317-022301 2k c 5 125 m
R161 324-1584-40 12M MF 1 1 R40S 308-0725-00 27 ww 10 1
CR182 317010001 10 ¢ 5 125 m R408 308-0725-00 2.7 ww 10 1
Q163 311184700 5k cv 20 250 m R407 308072600 1.5 wWwW 10 1
R]R154 3172010101 100 c 5 125 m R408 317027401 270k C 5 125m
R165 317039101 390 ¢ 5 125 m /409 317010001 10 c 5 125 m
R410 317047101 470 o 5 125 m
R411 317033201 3.3k c 5 125 m
R412 317033401 330k C 5 128 m
. R413 317-0472.01 47k ¢ 5 128 m
R301 311085000 15k cp 20 250 m R414 315047202 47k c 5 250 m
R302 315022301 22k ol 5 250 m R415 307014400 10k MO 5 1.5
R302 301081501 S.IM c 5 560 m R416 3170856201 66K c 5 126 m
A304 301051501 S5.M C & 500 m R417 317010301 10k o4 5 125 m
R305 301051501 5.1IM c 5 500 m R418 317082201 82k c 5 .  126m
R306 301-022501  22M c 5 560 m R419 318.0183-01 18k ¢ 10 250 m
A307 301022501  2.2M ¢ 5 500 m R420 317-0101-01 100 ¢ 5 125m
R308 317-010301 10k o] 5 126 m R4721 317010401 100k C 5 125 m
R30S 317022101 220 c 5 125 m r422 317-0683-01 68k ¢ 5 125 m
R3I10 317022101 220 c § 125m R423 317-010301 10k [ 5 125 m
R311  217-012401 120k C 5 125 m R424 321029648 11.Bk MF 1 125 m
R312 317-0331.01 330 c 5 125 m R42% 317010101 100 ¢ 8 125 m
313 317-0102-01 Tk < 5 125 m R426 321.029848 124k MF 1 125 m
R314 307018400 15k MO 5 1.5 R427 321087148 68k MF 1 125m -
/315 317-022100 220 ¢ 5 125 m 1428 311-141900 1.5k wwe 10 1
R316 317018401 180k C 5 125 m R478 371-1313.48 18k MF 1 125 m
R317  311-091000 2.2M cP 20 250 m
R318 317027301 27k c 5 125 m R431 316-0473-01 47k o 10 250 m
]432 321-0351-48 442k MF 1 , 125 m
R433 317047201 47k € B 125 m
R321 301.0:502 9IM c 5 500 m /434 321-0289-48 10k MF 1 125 m
R322 301091502 ° 91M c 5 500 m R435 307-0427-00 2.2 I g 126 m
R323 317010301 10k c 5 128 m -
RL34 301-0395-01 3.8M c 5 500m
R325 301-039601  3.9M c 5 500 m
R326 301033501 38M c 5 ' B00m
R327 311-154500 1M cp 20 250 m
R3I28 311-1544-00 5k ceP 20 250 m
R32¢ 317022301 22k c 5 128 m R8O1 317018201 1.8k c & 126 m
REO2 317-018201 1.8k c 5 125m
8331 317022301 22k c 5 125m R203 317-0182.01 18k c 5 126 m
R332 311076500 100k  CP 20 250 m R804 317018201 1.8k (o 5 125 m
R333 311-1542.00 100k (P 20 250m RBO5 311-1448-00 4Tk cP 20 75m
ABOS 317027101 270 c 5 125 m
RBO7 311-144800 4.7k cP 20 7B m
RBO8 317.0271.01 270 c 5 125 m
R809 317082001 82 c 5 125 m
fas . R811 317-0621:01 620 c 5 125 m
1 311-154300 100k C 20 250 m A812 317082001 82 c 5 125m
R352 317047301 47 k C g 125 m A%13  317-0820-01 a2 c 5 126 m
R253 317022301 22k > 5 125 m RE14 317082101 620 c § 125 m
R354 317088001 68 < 5 125 m R815 317-082001 82 o] 5 125 m
RA55 317.0103-01 10k C 5 125 m RE1E6  317-0861-01 B&O c 5 125 m
R356 317-038301 36k c 5 125 m Rr817 “317-010101 100 ¢ & 125 m
R357 317010301 10k c 5 128 m R818 317010101 100 c 5 126 m
R358 317-018301 18k c 5 128 m R219 317.086101 560 c 5 125
R359 317056201 56k < 5 ‘128 m



DESCRIPTION

ciR PART VALUE TYPE TOL RATING  Ef, ¢ PART DESCRIPTION TYPE
REF NUMBER Chms % W Seor.Na, REF NUMBER
RB21 317086101 560 c 5 125 m SK351 131.0650.01 Ext. Z Mod.
RE22 317-0101.01 100 c 8 125 m
RE23 317.0101.01 100 c 5 125 m 2853
RBss 317086101 560 < : 122 m SK401 136029300  valve PC. g,
e e e > En SK801 131.144400  Edge Conn. Bway
Bg77 1317.0391.0% 390 c 5 128 m SKBOZ 131-1282.-00  Edge Conn, 16 way _
REZ8  317-0391-M 360 c 5 1285 m SKBO3 131128200 Edge Conn. 16 way
SKH04 131-1443.00 Edge Conn. 16 way
: T301 120086100 EHT,
RE32? 317-0681.01 680 e 5 125 m
833 317-0681.0f &80 c 5 128 m T401  120-086200  Power
RR34 317018201 1.8k C 5 125 m
B835 317018201 18k ¢ 5 125 m
RB36 317.015200 15k € 5 125 m TH301 307025800  NTC, 1302 £20%
AB37 317015201 15k  C 5 125 m 3125 CS0amW
RE38 317-010301 10k ¢ g 125 m
AB39 317015201 15k € 5 126m TR1  151.0445.00  ZTX214 S PP
TRZ 151012702  BSX20 Si NPN
R841 217-1447.00 470 cP 20 75 m TR3 151031700  BC108C Si NPN
RE42 317018401 180k C 5 125 m TR4 151-0317.06  BCI08C |, & NPN
AS43 302027101 270 c 10 500m
R844 317082301 82x  C 5 125 m TRIOT 151.0127:02  BSX20 Si NPN
AB4s 303036100 660  C 5 ! TR102 151-0257.03  FRB749 si NPN
RA46., 303056100 560 c 5 1z :
Ag27  J030561.00 560 ps " 1 TR1032 1510257-02  FAB749 i - NPN
RE48 303-0581-00 580 c 5 1 TR104 151-0326-00 BC107 Si NPN
A84% 311.1448.00 220 cp 20 75 m TR105 151-0326.00  8C107 Si NPN
REST  311.144600 270 cp 20 75 m TR301 151-0317-00  BC109C i NPN
f852 317410301 10k ¢ g 125 m TRI0Z 151031700 B8C109C Si NPN
RE53 317-02230% 22k ¢ 5 125 m TR303 151-0400-00  2N51%1 st NPN
RES4 317-0391-01 390 ¢ 5 125 m
RESS 317022301 22k c 5 125 m TR351 151-0326-00  BC107 si NPN
RAS6 337043201 43k € 5 125 m TRI5Z 187-0320-01  MPS8518 Si PHP
R857 317043201 43k C 5 125 m TR353 151.0242-00  2N3904 Si NEN
R858 317056001 55 ¢ 5 126 m
RE59 317-0560-01 &6 ¢ 5 125 m. ‘
g TR4O1 151025703  FRB749 Si NPN
R861 307-028400 540 MO B 275 TR402 1510326.-00  BC10?7 si NPN
AS62 307042000 1k Mo 5 5 TR403 151.032600  BC107 Si NPN
RE63 307042000 1k MO 5 5 TR404 151-0326:00  BC107 S5 NPN
RBG4 307042000 1k Mo 5 5 TR405 151040000  ING191 Si . NPN
R85 307-0420.00 1k Mo 5 5 TRA06 151.1080-00 FRB7S0 si NPN
RR66 307-0425-00 360 Mo s 1.5 TR4OT 151.0717.00  BCI0SC Ssi NPN
R867 307-0426-00 - 360 MG 5 15 TR408 151032600  BCI1OY Si NPM
RE68 317010401 100k ¢ s 125 m TRAOS 151-1080-00 FRB75G . Si NPN
R8SY 311.1472.00 100 cMP 20 S0Om V
TR411 151.0317.00  8C1089C si NPN
R871 311-1472.00 100 CMP 20 500m TR412 151.0257.03  FRE749 si NPN
TR413 151.0400.00  2ZNS151 Si NPN
TRA14 151.0320-01  MPSS518 .S PNP
SR PART DESCRIPTION TYPE © EM, TR416 151.0257.01  BF305 si NPN
REF NUMBER Ser No, TR416 151-0311-00  MJIE340 Si NPN
st 260-1566-00  Push button Trig Mode TRBOT 151012702  BSX20 Si NPN
$2  260-1567-00  Push bution Sweep TREOZ 151.0127-02  BSX20 S NPN
83 260-1585-00 Push button Trace Locate THBOZ 151012702 BSX20 i NPN
54 260-1563-00  Push button Trig Source TRE04 151.0127-02  BSX20 Si NPN
) ' TRE0S 151.0320-01  MPSE518 Si pNp
5101 with R108 Push Pull X 5 TAB0G 151-0120.01  MPSE518 si PN
: . ) TRBO7 161032001 MPSES518 i PNP
S151  260-1562-00  Rot, 22 Pos. T/DIV TRE0S 151-0320-01  MPSBS518 Si PNP
: TRBOG 151032600  BC107 s NPN
S401  260-1586-00  Toggle ON/OFF :
TRS1T 151.0326-00  BCI07 Si NPN
SK1  131-0850.01  Ext. X & Trig. TRE12 151.1080-00  FRB750 si NEN
SK2  131-1268.00  Sweep out TRE13 151-108000  FRB750 $i NEN
SK2  131-1268-00  Gate out TRB14 151-1080-00 FRB750 Si NPN
TRB815 151.1080.00 FRB7S0 S NPN
SKi0T 131-126800 Cal. 30mV :
§K102 131-1268.00  Cal. 300 mV V301 154070200  C.R.T. Phillips Type 95470
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ASSEMBLIES

ASSEMBLY PART NUMBER INCLUDES
Display Module 640-0501-00 P1. Nos. 426-1068-00, 644-0046-00, 626-0448.00 and §70-3053-00
Cir, Ref, LPA01, R327, R328, A333, A351 and §K 51,
EHT Unit 670-3053-00 Pt. No. §50-0027-00
Cir, Ref. PC161, PC163, D303, D304 and T301.
Quintupler 650-0021-00 Sealed Unit.
PC161 Wired 670-3039-00 Cir. Ref. C351 to €363, 0351, D352, R352 to R3I89, RI61 ta
Bright-up A363 and TR3I51 1 TR3I5L.
PC163 Wired §70-3041-00 ‘Cir. Ref, C300 to €308, C311 1w £313, D301, D302, L.301, R301
EM.T. : to R319, {321 10 R326, R329, R331, RA32, TH3A1 and TR3I01
to TR303.
Shield CAT 626-0448-00
Timebase Unit 644004600 Pt. No, 262-0972-00
Cir. Ref. PC158, R41, R61, R105, R109, 52, 5K1, SK2, SK3,
5K 101 and $K102. s
PCIS8 670-3036-01. Cir, Ref. €2 to C3, C11 to 020, C22 10 £26, C100 10 C108, D! 10
Trig & Sweep Gen. 08,011,012, Ot4 o D17, D19, D21 ta D23, D101 to D108, RY
sy Amp and Cal, to A37, R39, R40, R42 to R49, R51 to ARS8, RBZ to REY, RY1,
R731w0 R78, R100 to R104, R106, R107, R111 1o R114, R116 10
R117, R119, R121 to R123,81, 53, 84, TR1 to TR4, TR101 o
TR10S,
Switch T/Div 262-0872-00 Cir. Ref. C151 to €158, R151 to R159, R161 to R163 and 5151,
Frame work
Display Module 426-1069-00
Power Moduie 428107000
power Module 620-0237-00 Pt, Nos. 428-1074-00 and 620-0238-D0
Power Supply 620-0238-00 Cir. Ref, PCT §2, FS401, 5401 and T401 .. )
PL162 Wired 670-3040-00 Cir. Ref, C401 1o C409, C411 10 C417, DA0T 1o 0409:0411 o
Power Supply D417, FS402, R402 to R417, R413 1o R429, R431 1o R435,
SK401, TR401 to TR40S, TR411 to THA1B. o
PC175 Wired §70-3356-00 Cir. Ref. C801 to C804, C807 1o CHO9, C811, C813 10 €819, DB

Mother Board

to DBO9, D811, RBO1 1o RBOY, RB11 1o RB19, RB21 to RE28,
R832 1o R839, RB41 to RB49, RES1 to RBSY, RB61T to RBEY,
TRBO1 to TR80S and TRB811 10 TRE15.
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MECHANICAL

Washer

5/8-

DESCRIPTION FART NUMBER LOCATION
Bezel Z00-1579-00 1
Board terminat 392.0230-01 E.H.T.
Bush 358-0425-00 Display Module
Card Instruction 334-13058-00 Agcessory
Clip 344-0261- K rd
Clip 344-0245-00 Power Unit
Clip Fuse 344-0247-00 PC162 -
Clip push on 344.0246-00 Power Unit
Coenaector Cap PDA 200-0804-00 CAT
Connector, Button PDA 131.0644-00 CRY
Connector Maie BNT © 131-0649-00 Accessary
Coupling Assy. 640-0030-00 2
Caver Cabinet 390-0277-00
Cover, Rear 200-1578-01
Eyelet 210-0735.00 PFCB
Evelet 210-0739.00 PCB
Filter 378081900 3
Foot, Lifting 348.0169-00
Foot 348.0168-00
Guide 351033600 PC175
Grommst 3/8” ifd 348.0160-00 EH.T.
Grommet 174" i/d 348016100 EH.T,
Handle 367-0168-00 -
Holder Buth 136-0311-00 4
Holder Fuse 352-0153-00 Power Unit
Holder Fuse - 352-0152-00 PC162
Holder Transistor 136-0183-00 FCB .
Holder Transistor 136034300 PCB
Holder Valve 136-0283-00 PC162
Knob 366-1404-00 2
Knoh, Grey/black - 366-1387-00 5
Knob, Red 366-1268-01 6
Knol, Grey/black 366-1239-02 ?
Knob, Gray/black 366125401 8
Kmob, Red . . .. . 366-1255-00 g
Knatfﬁu.shbut;gn - 366-1403-00 107
Key Ailen 1.5 mm A/F 033067400 Accessory
‘Key Polarizing 131-1364.00 Socket Edge Conn.
Latch 105-0348-00 Cover
Lug, Soider 3/8 i/d 210-0275-00 Display & Timebase unit
- Lug, Pillar 210029100 EHT. ’
Nut. Terminal 220064700 11
Nut, Chrome 220-0527-00 §8.7&9
Nut, Angie 220-0656-00 E.M.T.
Power Cord UK 161-0084-00
Power Cord USA/Aust. 161.0084.01 »
Post, Terminal 129-0374-00 11
Packaging 004-0872.00 Accassory
Quintupler 650-0021-00 EH.T.
Spacsr 361047900 Cover
Spacer 385-0209-00 Display Module
Spacer 361-057800 Display Module
Screw 3 x 3Imm 213024800 5.9
Screw 2134033900 LE.H.T. Cover
_ Spacer 385-0215-00 PCi61
Spacer 361.0188.00 PC163
Spacer 385-02068-00 - PL158
Socket BMC 131065001 Z.Mod, & 12
Socket Black 131-1268-00 13
Sacket Side Pin © 131-0645-00 CRY
Socket Edge conn,. § Way 136-0292-00 PC175
Socket Edge conn. 16 Way 131-1282-00 PC175
Socket Edge conn, 16 Way PC178
Tape PVC Adhesive 253-0108-00 CRT
210-1075.00 Foot
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CHAPTER 6

CIRCUIT DIAGRAMS AND'PC BOARDS

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

To zid the reader further, in addi’tion’ 1o the block Circuit Reference Totde in Chapter 5.1, to locate a component in the circuit diagrams, a
table is provided at the top of each circuit diagram, in which the circuit reference will appear, where practicable, directly above the component

being sought.

PRINTED CIRCUIT

Brown shows the rear track as seen through the board, blue the component side track,

L.ocation of components are listed on the page precading the PCBs, . ’
H
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NOTES,

ESISTORS 801 805 809 8ia  Bi7 825 832
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