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INTRODUCTION

The D32 is 2 duzl vece pormble ‘scope’ pperating frorm intzimal batieries or an external
AC supply. |U ingurporates a built-in battery charger anc s intended for gereral servizing and
fieled use.

WARNING
THE ATTENTION OF & USER IS DRAWN TO THE FULLOWING IMPORTANT POINTS

1. (8} The inssrument should be switched off By turming me infensity contrel
fully anti-clockwise until it elicks ot

JE]  The hatwery charger should be switched oft by pushing in the FOCUS contral.

2. The instrument shauld have tne batteries fitted at all times becausa as wall as a
supply source the batteries act as high value capacitors when operating from an
AC ssoply.

3 Before fault Frding or servicirg is cartiee ot na this instrument, cargtu: attentian
should be pad "o the notes at the start of Chepter 4.

NOTICE TO OWNER

To obyv:ate the risk of damage durieg transit and facilitate packaging, the owner is requested
to remove the power supply plug and MOT send the following items unless they are suspect,
should this instrument be raturned to TELECLIPMENT for servicing:—

Manual

Frobes

Power Supply Lead
Plug Assemblies



CHAPTER1
SPECIFICATIONS

1.1 CATHODE RAY TUSE (CRT}
Disviav arza
Phospha-
Gueral” accelerst ag Potent al

1.2 VERTICAL AMPLIFIERS

1.2.1 DISPLAY MODE

1.2.2 BANDWIDTH 134k}
ce
AC

123 VERTICAL DEFLECTION
Calitrated (9 ranges 1.2.3 Sequenzal
-npUt impedanwe
Rtax. Irpus valtage

1.3 HORIZONTAL DEFLEGTION

1.3.1 SWEEP RATES {12 ranges in 1, 2, 5 scguencel
%
x5

1.3.2 TRIGGER
Lewsl

Buto

Mode

Surcy
Sensizivity

.nternal
40 Hdz - 2 MH.
2 WhHz - “0 MHz

Entcrnal
40 He — 5 MHz
B WMHz - 10 MHz

Azctaran zr f ot facad CRT witle reesh aeress,
10 « B divisiore tzach divsion = 0.7 cm}

P31

kR3Y

CH1

CH1 aad CHZ alzernate

CH1 and CHZ choppec Tat 100 kHz

Chop or altoraate selectzd automaticatly on TIMEDN switch

D — 10 MH:z
I Hz — 10 Mz

10 mviidie 6 W div £ 5%
1 ML in paralel vath 32 gF,
2 200 Y peus

500 msidiv - L5 o8 e & 6%
- 200 asdiv £
v — 106 ey L

Solly var:zble aver 3 divis'oos ool weestorns,

Fright lirg 1 ADIEACE 47 rigqes signal auantic Ugyer on
tted leved contral,

symetrica waveforms cver 1 divo w26t
AC ur

TV field for swoep ranges U5 sooidie to 01 meddiv, ang
TV dine from G0 psddw s o 0,670 div.

CH1, CHZ ar extzrnal. Adl positive or regative.

N.3 div | eust and Auto Trigger

1 dw, evei ‘rigger

B0 Y aporox.
TV approa.

1T

1.4 CAL QUTPUT SOCKET

Qutput Voltage
Qutput Impedance
Wave Shape

1.5 GENERAL

150 POWER REQUIREMENTS

Internal rechargable battery
Valtage
Battery life

Maing
Voltage

Frequency
Consumption

152 SIZE
Height [stand retracted)
Width
Depth

153 WEIGHT

1.5.4 COOLING

155 TEMPERATURE RANGE (AMEIENT}
Operational
Storege

300 mv £ 1%
£0012
Wertical edge at screen centre — positive with réspect to earth,

6x 1.26 W {'D' CELLS)

4 hours approximately continuous use.

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

100-112 v
112-128 ¥
200-224
225250 V
50—400 Hz
14 VA

105 mm
230 mm
288 mm

45 kg

Convection

0° o 35°C
—10°C o 40°C

1.6 STANDARD ACCESSORIES SUPPLIED WITH THE INSTRUMENT

ACCESSORY

BNC conrector plugs
Cover front pratection
Manual

Allen key 1.5 mm A/F

1.7 ACCESSORIES AVAILABLE AS EXTRAS

ACCESSORY

Carrying case
Carrying case |attache stylel
Calibration lead
Probe type TP2 (X 10 attenuator]
4.5 foot cable
6.0 foot cable

172

QUANTITY

_- s s

PART NUMBER

131-0649.00
437017101
070-1797-00

PART NUMBER
{far ordering]

016-0601-00

012057100

010-0270-00
010027002



CHAPTER 2
OPERATING INSTRUCTIONS

2.1 PRE-OPERATIONAL CHECK

Although this instrument € robust and is subjected o
stringant checks befarz leaving cur factory, it should be
checked exterqally far possibie derrage. I the case of damagy
cantact the carriers and your Incel Tektranix field affice
immadiately.

Bafore switchirg the instrument on it is recommended that
this chapter is read right throwdn and 1hat some LmMe be spant
in bacaming familiar with the controls, Expergnced oseillcstops
usars will find the instructions in paregraph 2.8 rather laborious
aml it is lefr o the incividual wser e decide what to omit
reading

Remave the frort protection cover by gently pulling off,

2.2 BATTERY OPERATION

2.2.1 BATTERIES

The Gatrsres fitted 0 this anstrament have been charged
betore desparch. If a considerania bme has aapsed between
dspateh and putring 1he barteres nto use, a self dscharge
Drocess, My resull i the bateries eithar being discharged or ma
ow s1zte of charga. A batrery rest socker n provided on The rear
Dane to allow 2 check to be mads. Using 2 woktmarer of 20 kil
Weolt eonnected berwean the + and — of the rear battery chack
socket a ceadirg of 6.6 voits 109 valts should e obtained. If no
waitage reacing at all it abtained the DC fuse shauld be checked
If the waltige & ow the pattenes should be charged & feilows

2,22 BATTERY CHARGING

Bafore earrying nut tha cnarge procedure the mains cabla
should be fitted and tna voltage selector switches set to the
availabla mains voltage, Fo- the procedure see the paragraph
headed Mains Cperation. Having carried out this procecure the
unit shauld be plugged inta the mains supply. The Line indicator
on the front panel shauld light, The instrumant shauld be O1f.
This can be checked by seging thet the switch on the intensity
wantral is fully anti-clockwise and thar tha ON indicator is not
Hlurminated. &fter 14 nours the batter es should be fully charged.

2.3 MAINS OPERATION

The mains cable snould be plugged into the back of the
strument gnd seoured wsing the screws and nuts supplied.
Whare a srandard maing 18and (s supplied o7 will be necessary to
fit a plug 10 suit the avalable suppdy. The mains csbla
connections are as follows.

o Live
—

Brown e

Blug ...
Green/Yellow..... Earth

Tw voltags selectar switches are provided. The rang? switch
i$ lpcated on the uncer side of the instrument and 3 Tapping
switch 15 an the rear panel. Thesa switches should be set 1o tne
avaifable mains supply according to the table belew. !f the
sefector switches have (o be mowed i may be necessary to
change the instrument fuse using the aiternathve one provided.
The correet fuse to be fitted is shawn in the table. The fuse iz
located inside the instrument 3o it i$ “eceasary to remowe the
case as per paragraph 4.2.1. The fuse is the vertically mounted
one towards the rear of the instrumant.

Aucot‘l-:E i.;??g TAPPING NSTFTJL;EENT
100-113 17 Lo i 500 Ta
i 113-125 ‘112 HI i 500 ma
200-224 25 Lo 250 mA
| 725-250 22 | 250 mA
!

Hawing cargtully checked the tuse rat ng and valrage seiector
switeh posit.ons the instrument can be plugged inta the mains
suppty, On plugging in, the line mdicetar should light imredistely
the $0CUS cantred is oulled oul. With the nstrunent switched
cff, the bamery charger provioes a full charge to the barteries
but when the Instrument is switched on the charge becomes a
trivkle charge, 10 keeo Lbe Dallery voltage topeed sp.

2.4 OPERATION OF CONTROLS

2.4.% CRT
INTENSITY wvaries the display intensitv. A0 instru-
ment OMJOFF switch 5 hitteg to this
contrgl.
FOCUS cantrols the display definition
B power ONAOFF switeh in fitted to thiz eoniral.
TRACE This contrel is fitted an tne back of the
ROTATION instrurment, 't allows the trace to be

aligned with the norizontal graicule limes,

242 VERTICAL

WCLTS! provides attenuanan of the input signat
DIISION in 9 calibrated steps.
¥ POSITION marked wita A fouble headed vertical

arrow, Moves the respactive trace i the
Y ar vertical axia. CH2Z POSIT ON con-
rral also has fitted a channel olf vontral
which operates wher the control is rarned
fully anti-clackwise position (eficks offl.

AL Thig selacts the input caupling. in the AC
pesitian 3 capacitor 1§ 0 saries with the
input, whilst in the DC positicn the signal
is coupled drectly to the attenuatar.

24.3 TRIG The push hurtan salects the chennel

(Pick off} required to give a triggening pulse.

244 HORIZONTAL

TIME/TIV selects the sweep speed hawing 19 eali-
brated steps in the range 500 ms/divisian
to 0.5 us/division,

X5 When the X5 switch i pulled out the
mwaep speeds are magnified by a factor
of 5 snd therefors the sweep range be-
comes 100 ms/division to 100 ns/division.

n

25

2.6

Z2E6.1

® POQEITICN = The X POSITION contegh uses she same
krob as tre sosed magaif er. When icis
rotated (f moves the trace inoan X oor
herizontal axes,
TRIG. MODE Triggering is rormaliy AT coupled (AT
position) butwhen TY g saiacted, trigger-
ing is fram & T ‘raine at sweep spesds
af 0.5 sidivision 1w 0.1 ms/division and
feam a TV ling at sweep speeds of 50
Metdivigion ta 0.5 Ue!civision.

TRIE. SOUACE In tha INT paositian trigoeting is from the
input signal whilst the EXT positon
aHows Trigoering fram an external sourcs
sonneeled 10 the EXT TRIG. scoket.

TRIG, SLOPE Tris switch ailows triggaring on a positiva
or negatvs slope of an inpur wavelform.
TRIG. _EVEL Tre Ievel conirot selucts the valtage leve

ot e mpur wavaloam at which <he
Fep atirts, With the xnof pusaed in,
the AUTO positicn is setestad. In the
absance of an adequate trigger :ignal the
saeap penerarar free runs providing a
stible reference trace,

INFUT AND OUTPUT SOCKETS

CH
CHZ

INFUT These sockets conedt the irput signal
to tha respectiva vertical ampletiars,

EXT TRIG, This socker connects an external signal

T the 1ngger circuit and is used in

£LnNECicn with the tng SOUACE switch.

CAL, A wavaform of 0.3 W amplitede is pro-
vided st thiz sockst to aflow for the
chacking of the cafl bration of the vertical
channels.

Tha CAL. wavweform can be Jsed =0 set
up & mobe, conngctad to CHY or
CHZ INPUT. With the apprapriste
WOLTSOIY switch set ta O.01 W and
TIME/QIY switeh ser e F ms/DIY the
probe e stould bw cornected 10 the
CaL, socket, The prace trirmer should
b adjusted for tha best shtyinabis syuare
corner.  TRIG SOUACE thould be set
wEMT.

BATT CHECK This sgcker & provided to enabily The

ARD state of charge af 1he internal patieries o
FXFEANAL ba derermnined, and to provide o (gl
SUPPLY for operatian lrom an caternat supply via
FaCILITY a DC to DC conwarter avarlagle 24 an
13 Pin DN ACCASEOFY .

FIRST TIME OPERATION

BETTING THE CUNTROLS

Set the front panel contruls a3 fulluws:-

INTENTY Fully anti clachwise — QFF
FOCUS Ceniral — in

CH1 VOLTS DY 0.05 v

CH2 ACIDC 0c

CH1 ¥ POSITION Centrab
CH2 ¥ POSITION Fully anti clockierse ishould click aff}
TRIG, BUTTON In

TIME DIV 50 us

K FOSITIGN In and cent-al
LEVEL in and cent-al
MCOE AC

sOURCE EXT,

SLCOPE +

Conneet the CAL 03 W socket |2mml to Input socket.
For This operation 3 lead of 7800 CC-AXIAL ceble is re-
quired wilth 2 BMC pluy ot one grad arg g 2 1m plug at the
othar, it shouid be poasble to corstruct such a lead using
ane af tna BAC pilugs provided and using locally ochtained,
coax arvd 2 2 mm plug but n 2ase of difficclty contac: your
logal Textronix Fale aifica,

262 SWITCH ON

Sw-tch an by pulling gut the FOCWS contral ang
lurinng the INTEMSITY coatroi clockw e,

2 Allow 8 shore whiia far 8 trace to appear.

3 Cgrrreliza the trace Jsing the ¥ and Y dCHTI
POSITION rertrols,

4 Adjusi the iINTENSITY control =0 thax tha trace is at
& suitable viewing intensity.

5 Adjugt the FOCUS control for the sharpest abtainabie
race.

B Adjust tha CHT Y FOSITION control 30 that he
lower edya of e trace o devel willl one OF the e
laver gratieule linea,

-

Observe that tha averall waveform occupies 8 full
wartical divigiong ot the graticule.

S Swite CH1 VOLTS/CIV switch 10 0,1 W

9 Obsarve now that the traca will on y oacupy 3 vertical
civitior of tha graticule.

0 escorrect The input frem CA 1 INPUT deeving only 2
reidrancs rrace, which can be allgned with che graticule
linms by wsirg the TRACE ROTATION cantral.

n Turn this trace off af the scresr wsng the CH1 Y
POSITION contro..

T2 Cannect the input plag to CHZ INPUT.

13 Push the TR G swilch 30 that it celeases to the outer
gasitian.

14 Switeh an CHZ by retatiag CH2 ¥ POSITION cantral
clockwise until a click s heard Furrhar rotation witl
move the rrace ap the soreen.

15 But tw dower edge of the Gece to a siitable referance
finm and chasrva that the trace accupies & full vertical
divisions.

16 By ow the wsa: will be convergant with tha oparaton
of tha ¥ or vartical controls 50 now they shculd turn
to tha swmep controls. By turning the TIME/DIY
control anticlockwise in steps as far as it will go, it
should be noticed that the sweep spead decroxes.

17 T the TIME/DIV knot to | me and ckserve the
BBED DRI,

8 Set thr TIME/DIV knatr 10 5 me end nata thet the
swwerp should be slower.

19 Pull cut the X& contral and observe That the sween
speeds shauld b the ame 25 17 above,



27 USE OF ADDITIONAL FACILITIES

2.7.1 TRIGGER SOURCE

We hava been using the contrel in the INT position but itis
possible to trigger from an external signai by plugging the sigral
inta the EXT TRIG. socket {BNC) at the side of the instrumert,
The SOURCE switch should he sat tn EXT

2.7.2 SLOFE

The SLOPE switch allows trigoering trom a positiva (+)
gaing or negative || going partion of the tripger signal, This is
impertant when it i6 only required to obstrvo @ partion of a
waveform but where several cycles of a waveform are displayed
the setring is often unimportant.

2.7.3 MODE

For the inspection or measurement of most waveforms the

MODE control is used in the AC positi

. For the inspection of

TV frame or TV line waveforms the switch should be set to TV,
Far TV fiald waveforms sweep ranges of 0.5 sec/div to 0.1 ms/div
should be used, For TV line waveforms sweep ranges of 50 ps/div
10 0.5 Wsidiv are required.

274 LEVEL

There sre two mades of level contro! operation. In the normal
{eontrol outl pasition the triggering point can be varied cver the
whaole of the wmlorm 10 a manmum of 8 divigions and with a

ity of 0.3 divi

In the AUTO position icontrol in) level controd is restricted
To approximately 1/8 of the normal variation. [n the absence of
a tr.ggsrmg wa-wform or qf the waveform dous not meet the

¥ an ic bright fine r

nce Is displayea.

2.8 BASIC APPLICATIONS

The following are typical spplications of Oscillascope
type D32,

281 PEAK TO PEAK VOLTAGE MEASUREMENT —
AC -Symetrical wavaform

Connect the waveform to be measured to CHY or
CH2 INPUT.

et the appropriate VOLTS/DIV switch to display
about 5 or § divisons of the waveform,

Set the AC/DC switch to AC,

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

Use the Y POSITION contiol to set the lawer edge
of the wavelorm an one of the lower graticule lines
and 50 that the top tdge of the weveform I3 in the
graticule area.

Estimate the vertical amplitude Idivl of the sional on
the screen.,

Multiply the ampkitude in § abova by the VOLTS/DIV
setting and by the srtenuation factor of any probe
usad,

EXAMPLE
Astume a vertical ceflection of § 3 division using a

%10 attenuaticn grebe and a VOLTS/DIV setting of
0.05 Volts par division.

Peak to Peak
Valtage
Vertical VOLTS/DIY Attenuation factor
deflection (Serting] {Probel

or cur example
Peak to Peak woltage = 5.3 = 0.05 x 10

. Peak to Peak voltage = 2.65 Valte.

2.8.2 FREQUENCY MEASUREMENT

Connect the wavetorm to be measured, to CH1 or
CH2 INPUT,

3at the VOLTS/DIY switch to alsplay appraxirmateiy
5 or & vertical divisions of the waveform,

Set the TIME/DIV contral to dispiay about 3 or 4
cycies of the waveform, keeping well insige the
graticule limits,

Uss the ¥ POSITION control to move the trage 50
that the start of each cycle is or the centre line.

The X POSITION controi is used to move the stort of
1 cycle to a converlent reference paint.

M the d [eivs)
cycle and tha end,

tha start of the

Multiply the messurament in § shove by the serting
of the TIME/DIV switch and if the XE cantral is used
divide by 5. This gives tha time duration of 1 cycle.

In order to obtain tha frequency it is necessary to
1ake the i | of the time ion found in 7.

EXAMPLE

If one cycle occupies 2.5 divimons with the
TIME/DIV controt on 0.2 ms/div and the magnifier is
not used,

.
horizontal TIME/DIV
distance setting

1

" Fi BCY = ——
TERENEY % I 5 x0Zms

.. Frequaney = 2 kHz.

CHAPTER 3
CIRCUIT DESCRIPTION

3.1 GENERAL

The D32 uses ennrely sohd state circuitey 00 drive a single
b cathode rav Boe (CRTL Isternsl nickel eadiniar cells
sdppty 3 non-regal ated imvertor power it Tha ceils are chargsd
from az. bnes v an internal fine transformer and corstant
current charger. Field eftgct transistors (FETE! in g 1irst Stage
cf eack vertical ¥} ameeifier enable constant, hign impedanes
inputs 16 bz applied, whiist a further FE. T, In the sawtoorn
gunerator ensares a migh dagres of ramp lin2arity,

Dusi ¥ channal coeration 2 achioved by alfernate displays on
a timy sharing bazis. Ar slow sweep spaads This s achieved by
‘thopping” the waveforms 3nd display ng portions of gack wave-
lurm m yen during each ow3ep pannd. AT gher Swespn spaarls
the =zarplete afpemation an zach chanrel 8 displayed an
‘alterra1e’ sammps, The selection of “Chop' ar "Alernate’ is done
automericatly accarding 12 tha setting of the TIME/DIV switch.

Marmal Taggenng s ac. cospled with selectian of trigger
point 3rg pelarity but an alternative mode allans 0 wgering degen
a T wavetorm. In poth modes an "AUTO" facility 15 orowvided
whgreby 3 bright line retecence o displaved in the cbsence of a
suitable 1riggering signal .

3.2 CHANNEL 1& 2, Y AMPLIFIER AND
ATTENUATCR

Rataranca to component numbers is §00 onwargs for
chanqel 1 and 700 onwares for chanred 2, eirzait operation
Beth oh 1% baing i ical. Charnel 1
destrisen.

An inpat signal is fea into the BMC socke: SKB01 and ted
10 5631, In tha A7, position of the switch tae sugnal 8 passed
via CBO1 and in the D.C. oosition it is connected directly, to
5602, the attenuatar swircn. The attanuator in adcition 1o 1ha
straight threugh 1 : 1 range has four frequency — ccmosnsstod
rasistive givaders, with retivs of 100: 1,10 - 4,5 : 1zna 2 ¢

Thase are switcwed singly or in tardem with CEO4, J0AS.
CE1Z and CB13 serving T srandardite the ingut time constan
CE02. CBO3. CER7, CE0A, CE0Y, G617 and RG10 prow
compensation 1ge the resprotive dividers. BAsic inpar ampe
is set by precision 1 MLY remstor AEOD, shunted By capacisy
CE16 which in addiion tu sirey vapacitance sers 1he Jasic
vhannel input capacitance a1 high *requensics,

RE11, CE17 and low leakage disde D507 form an input
protection circuit for the Field Eftect Tranmstor TAGDT
connected a3 @ sourca follower stagz. Twao signal outputs are
pravided from the FET. soures, (1} a trigger signal o truoger
select switch 5623 and [2) vertical amplifier signa 10 TRG0S at &
DC ‘evel on or shout grourd, via BE13, Man source load is
RE14. TREDI forms part of a lung tnled aaic ampifier with
TAGDA. Emirter coupling dicdes DEDZ ond DEDS provids the
signal carrying capacity 1o provide gluse wertiai anipiier gae
TrACking, with OC ral varangh necessary 1o compensate lor tube
sentitiwity variations. TRE0Z ard TRAGDS ail resistzrs nelude
trimmer RA1T 10 iritially set up amalfier gain ard thermistor
THEDT shunted by RG2S, to provide gain sempensabior with
lemperature. Thermal halance of TREO3 and TRS04 is provided
by cetlector resistors RE16 and RB18, ane HIT camponent of
tollectar cumenty being shunten hraugh rapacitors CE19 and
CET.

Commen base t-ansistor TREDZ buffers the collector of TREQD
trom past, chopfaliernate switching wavelorms thus isofating
the trigger pick-off from these signals, which would lead to
undesirab & trigqering eflects.

3.3 VERTICAL QUTPUT AMPLIFIER figure 3

The collectar currcnie of the sclacted charnel pass through
dicces OGS and DES2 fpr Channel 1, or DE37 and DESE for
Channgt 2, to the bases of thumt fredbeck stages TREST and
ThRESS, Toe gutputs of TRES! end TRSEA cre fed 10 the bave
of TRESZ ard | HESZ, 3 longta lac pair whose cotectors feed the
¥ plates of the CAT. CE55 and REGT in the emitter circuit arc
adjusted for the past fast pulse respanse. Chamnel 2 vertical
ampl fizr can ba switched on ar off us ng 5531 whica i1 ganged
otk THZ Y POSITION control. With CH2 off the sstrument
15 effectively a single chennel instrumeant but when it is cn ke
chanaels are selected Fer didplay by tha CHOP/AL TERNATE
circu.t, TREZ1 and TRB32, On TIME/DIV speeds of 2 ms'd v
and govan, TREIT and TREDT apceate a o fowe waning m
whratar a1 a frequency of apprawirseely 100 4z, When TRE3Z
conducts, DER] and DESS condact and mrn at' DR3T ard NE52
thus disconnacting Channal 1. Canversaly when TRE3T corducts
D655 und DAS6 conduct ara turn off DEST
cutpnnetrg Gharnel 2, CEIZ and
snblasiseng gmpliler foblank ous
Or: TinalLe spaeds shave T meidw, THEZT and TH
g5 a bistalle whaoge 51218 §s changed a1 the end @' sach timebae
Paee by 3 negative gaing pulse fram The calieciar of THI104,
Tre natwork LE31, C652, FE48 in CHT arg 1632 CGE5S. RG4S
in THZ delay the transitions until tha trace s o 3nked.

3.4 TRIGGER CIRCUITS figure

The ac coupled trigger ampliler zcapts either irternal or
exterrgl dignals,  nternal selecoan from o aither chanrel 1 oor
channel 2 beng madi by selecter swiich 5537 12 eminter follawer
TRE33 and then by 2o-asial casie to C22, External tngger sigriuls
are applied wia sockets SKIT and SKI22 on the right hand side o0
the 'nstrament ang to 192 tooger amplifier «iz €21 ang R21.
Switeh 527 selocts EXT or INT. 3nd S22 setects polarity beicre
aoplving tianals to the bases of amal fizr par TR21 and TF22,
As 20 osionalk ar denved from anbalancad snurces the free
tranmstor 0532 5 groundad with -espect w0 ac via 230 The
catleztor af TR72 s ac covpled via D23 1o rhe base nf TR2G, 4
shunt feadbach stuge, whose input vaitage txcurtion 1§ hrated
by diodes 221, D22 ancl 0?3 027, 024 a0 D25 aneswate high
fude siqrals at H/F. The outowt of TRZJ i fed to thy

1, TRZG and TRZ3, which provice: a
sgrial B B Dmebaga g Sright hne
dute sircwit on the AG gasiton of 523, On the TV paosition of
TRZ3 s convertzd io a sy-C sedarator, ang TR24 on TIME!
veds slower than 100 is has a long time constant in the
EMICTET CircuiT, which prowdes positive differentiaran field pulses
of much greater amplitude thar the ling oulses ard therelora the
tlienzbase tirggers an the field puises. On TIMEDIY soeeds faster
Lhan 1L L, the ertter tme carstant is reduted by TH2E which
shorr circuns R42, so 1het differertialed |ield and bine pulses are
of aquzl ampl tude and fhe rebase tharsiors triggert at ling
frequency. |n the AUTO pasition 524 switches in R40 to reduce
ettect of level potgntiomatgr, parmitting CRT diplays oreater
than 1 div to be sutematizally trggered.

3.5 TIMEBASE, UNBLANKING AND BRIGHT
LINE AUTO CIRCUIT figure ©

The differentiated Sositive pulse from the trigger circuit 1
fet via D101 w0 the sage of TR10Z which togathar with TR104
forms & bistable, The positive pule turns on TR1G2 which in
Tarn suts off the clamping transistor TRI101, The tmebase a

an



FET Miler urcur, 1080 -UAS u% infurly charpne p the hold:
aff zanacitar via 8112 and D195 and reserting rhe biscable vie
A112.  When TRIDZ swiwhes a!l, TR1G1 zorducts amn
digrharges 1bg biming zapacitar untl D103 conducts and reduces
1w guneny in TRI1CT 13 ahe value reguired by tha timep
g Ax ks ponk the Byback siops. Doning Lhy ‘yback the
o ld-off capaeitor dischaczes through B 112 yatid D108 conducts,
the cictuic than “clemps”™ in 3 guiesceny szare and ¢3mans 5o
unti T8 arriva of the nest tr ggoring palia,

I the Tiig layal contro is in the Aukn pasican and no trgyer
pulses are arasenr, TR705 and 2089 zarduct and reduce the
potentivl st the amada wi D1DE. Thiz allows the hnld-a’f
capaeiigr 1o discharge Further and re-teiggsre the bistable. The
tirngdie e Ui Toeeruns, |f sripgur pulses are aonlied ar the antde
of 2113 to TH1L4 base, TH 1% then carduc:s during the periad
of wne aulse. switching wlf TR10S. via C108. "R 108 collectar
actential tren ris2z, balk bigsing LIDE thus shibititg tha “rea
sy rtienabese sweep wh ch i3 then deparclant upen the mgger
pulsus.

The calleeise eurrent of TRA94 which is cut off during the
swEEp, is 1Ed 1o The dput oF THIDD. Tha collectar of TR107
goes Megative #t the beqinning of the sveep driving TAIOS an,
bringirg the unblanking plare pofawe, and Lnblanking the t-ace,
1 ihe voitwal channedt arz it chopped medo the chop
srassitions are blankad wa TRICA which polls the unblanking
Wate necativa ir resaansa to tne chop Blarking pulses fed to it
Dase vig CTT11. Ac the uad of sweep, TR1D urns an, TUrring
afl ThI04, THI2E, 37d turreag on TRI1GE, ratwraing the trace
ta the blarked conditiva

Megcative puises trgm THIM follsctor are fad o CHOPALT
bustaule 1@ swilch chasrals o the ALT mode at 1ha ara ol each
troLe.

3.6 HORIZONTAL ARMPLIFIER figure 5

TR, FTR11Z, TRI1D ard TRA!4 fwm @ Lalanc-d
symmeTnchl amgdif.fr Spstem ra deive 1he CRT X plates.

Shunt fesdbaek ampliler TAY] accepts sweer jeneator
currenis via RIZR and A cureear from the horizontal positron
potaatiometer A137 wia M1239. An cuiput voltage proportional
fu the irgut currence is Then appl £0 0 TAT1Z hade, TALIS &
laagitiled aith TR112Z to foren the curout soge wits X1 and
5 pein edpusiment lucaled belween che arirers. Balance for
TA113 it opla owd tram K114, 3 umilar saga to TRITE, bus
with en effectively grauaged inpui.

3.7 CATHODE RAY TUBE figure 6

VI & a0 Clag Face, mash cathade ray tube. The aslgmatsm
el=tr cale is td lraim o lowy imovoonee supp.y, TRI02, aveiding
fha necersity bos -exxdjustngnt af the shigratism w ik change
a1 bruligncz.

Cathode-qrid potantial 12 seabalised oy fénsr d gde DI and
pre-sez intensity conugl A 309 laves up et in ebie sha g ter-
itrens. The gacemetry, mesh and forus Mectrodes arg fed from a
sedistive diwder which, with 3213, orovide bias eurznts for
B33, A cral L3I0 it provided o t3ka up var aticnd in trace
alignment with the graticule. It iz fitted ro the CAT neck, and
suppliz:t weith a stabii-ised corrent, from TR, The rear osoel
ratation canteal & in the besa circuit of TRZ0Y. T30 and O304
provide inter plate decouphing (o 3@ xd ureanted £ modulat:on
effesrs.

3.8 CALIBRATOR figure 6

3r2

Transistoes TAI1S ond TR3IME form a bistabe switch,
campenaated againsl anbieol terooerafure variations by D316
and DAY, and upply sanilised by zener dicde D318 Switch

aver 12 cantrelled by the swers volzoe opl ed via B3YE, rg
TAS1G. In the ditance o' swees vacteye, TRZ1E sunduets amd
TASI6 1z pantched aff and DG weltags at 5K 31805 thererore zoro,
Anrcrcanng weltage appoca to TR3 15 basa reackes & evm sgual
T TRITA Fawsa winlfage, waiTen rver Taen geryrs, TRZ1TG caitches
alf ang TRITE switones on. Cavlestas eyerpny ot TR3G
deren vead Ly RIVG a0 AZ1A v [ o thengh precision
rasety R323, prov dirg ¢ 0T mY OC avtpun lev: e SK31E,
Seaich over of TR2G and TRIG is arranggs] o g2z gt
approximately half swaep, so that tre CAL signal wmar appoed
te the ¥ amplifer, provides a zore valt datum level any 4
talibrated +300 mY evel guriag the period of 1h2 sweep. AJ1G
enghles accurate satting ot CAL waltage,

3.9 BATTERY CHARGER figure 7

Maind transtorerrer TAU T SLppo 68 cursgnt vid fudwaw reehitior
D401 — G404, 1o TRAM aud TAGDZ whoch provme o carsiant
Zarrgel charge b the bt tenes v ih the ninament seaiched ofk,
o0 Arckle s ha g vl e st e o Lin e vl oge saiict iy
AWM -1Es VoAl or 200-230 v AL iz sat by 5401 located under
th2 wserument vie & small aceess hole, and conectea ta TL0I
prmary. Range wentching seienting the Iower ar upper 1032 af
aach lhiee woltsge is szt ov 5407 lcected ot the rewr of the
-nstrument and is connested e T0? sevondary. G432 sawoons
the restitied ourpat. Q405 ang DACE stab tice TRAD! nasz
cmifer wgiloge, Lies Zorien Leing aowidad e R40°. T340
with H3J¥2 n b5 emodter peowides 3 tansant current 1o the
Jagative i34 via D407 the “OMN" panel LED, znd part of 404,
Frrwird omé enliage davalaned beneeen AADd wiper and rha
negatve rad cdoses TRAOR to condust and draw currend from tnae
apsizive raik via D408 and hencr foem he charge surre fur e
bt ery gack. HEO4 thpretcre CorTrols the cRarge current race.

5403 and 5404 ‘orm tha "N dweich snd are ganged together.
Current demand 10 the "OY' cordimian 3 aver hwice that inothe
YR condh o, inceeasen CuriEnt G entamen irem TR40Z by
switchng ia B addit ona. garcllel ~2sseor RADZ, TRADT curant
15 therelore increased, Thareby nereasing TRA0Z current, Batlew
tharga rata in the "OFF condifioe 6 dld snfoand vanet Betawes
FEUTIERT. T HRTIT AR W T L Han deoeralent uaor actual
mg wpa wanage, D08 pewasis osrtery discharge when
ABUM L S e,

3.10 CONVERTOR POWER SUPPLY UNIT
figure 7

Al supply -ails, with she ssceptan af the narrery chasger,
are derived from a push pal . ©.3. omed, J€ e DG canvertar
TR411 and TA1Z with ureles s diodes (417 2k D12 corve
ferrite oeren tranetormar TA11 w1 aparaxinately T4 kHz,  teed-
bravk by obtaingd Nioen s sorrgle weedme in seees aath G412
the irung capacitenge. FAF] and A4 2 are fonward Lidd rese1oe
decoughed by L4111 and €471 C13 decoupled supply lines from
woltsge spikes geaerated by steching acninn. +13 arg —13 worl
supodies are obraincd Froe e wn 146 volt wendingt an 1417,
reclifind by D13 414, 415 a0 0498 and swathing 3
provided by 3918, CA18, LA12 and CAZ¥ tor 413 W anc C471.
1413 ardd €224 P00 —13 .

Ar addiicnal 23 wolts woshing acde seralby 1o g 145 W
windiag, reent g by U431 and smoothed oy CdA?2, LATA ang
CAZ5 supp ses +30 V. Adestianally +B) ¥ i3 obteined froe the
SR windings By A woelooe goablee 617, D418, D419 ard
c413.

CET nogative supplics for the gun ore half wave rectif-ed, fram
823 wolt winding, by D417 and smouthad by CHE and 0476
in sar ez

PDA potential af 2.4 <V is oot ned ‘eom the gur pply via 2
wnventional quedrupier. comomsng $431, G422, G433, C434,
D421, 0432, 2433 and D434,

CHAPTER 4
MAINTENANCE AND CALIBRATION

DCANGER

It is not possible to screen all high voltzges, so care should ba taken
nut ke tuyuch high voltage tags. Adso whare possible the instrument
shuuld be unplugged AND switched off during servicing. A BLEEDER
PATH ¥OR THE EHT IS NOT PROVIDED, so before tacching any

intarnal parts the EHT should be discharged by temporarily shorting
pin 13 9n PC173 to chassis. It is adwisable when replacing any
compoenent, or carrving out internal wark, to disconnect the plug
{PL402) and socket (SK402) at the top of the batteries.

4.1 INTRODUCTION

41,9 The sold state dedign of the wnstrumend makes requent

adiuaun et wl the interoul prESel CunpUnens unneesdry.
The zpproprisce part af the Calibation Procedurs shou'd be
per‘armed, whengver the intirument Rils 10 meet i pecifica
tion, ar wl a Jdefective ¢ iz repl Thi Circuit
Oescriprian, Chapter 3, wiil asgrsr n decidiag which pare of The
Lincuit Faquires agdjustruant,

#4.1.2 The interral 23 mv calibsator allows the accusacy of 1he

wertacal amplifiers to be checked. Timing acouracy should be
checied against an extamal tifedve or markar pulss Lourcs.

3 Tow carry uut tw whota calioration proceoure, 1ha 101wl ng
VoS apd equipmient Brw required —

Small sacwalriver (lor doueesl.

Trimming 1931, low capacitance [for preser capac tore and
ootannometsrsl.

Armplitude calibeatgr, appr w1 kHz sey prowedirg
autputs af 50 my ra 53 %, Fo ar accuracy of £0.25%,

Teme calibrator, providivg eeecs af ampliuge bepwveen S0 my
arwd 10 V.1 psec. to 1 meee | timing acoueacy 0%,

Saudrewave genaratar, orov dug a terranated 1 Mbz s-gnal, of
approamately SO0 My, rize tome @55 than 10 nsec.

Sinéwave ganecator, proveding B0 kHz. o 10 MHz signal of
smplitude up tg 25 voirs.

Mantor wacilluscope with X 10 passive probs.

Dyt woltinetar O.C. wizh inour imgertancg of 1 eeeg ahen, or
GreRT.

Meter for Yo toge measarament with resstance of 20 k52 per vl
a@r bettér,

Ammeter 3-500 mA DO accuracy 3%,

Co-Axial i tmadi and
MIZTERing 18 $8-BY |Mpedanee.

ing Inad sarable far

K10 prahe. ks dable as Equipmeant accessary.

4.2 MECHANICAL

42.% ACCESS TOD INTERIOA

al Remove all external [aads end cablas, switch anit aff.

bl Rmmuve 3 screwns visibly on undersice i instrumel Case

] Holdlng caza Frriy, puih rear panel witherw chatses
through frant al caze.

4.2.2 OPENING OUT SIDE AND LOWER FLAPS

[see photogragh of open instrumant)

a) Remows case st on d 7.1 above.

k] To open the right hard paael undo the sorews an the 15p 3nd
Bottarn of the inawument just bening the TIME/DIY switch.

) To opan the left hana panel uwnon che sersws a8t the oo and
bottom of thz instrument just behing the attenuators.

dl T open the bottom flag uade the screvw uadar the artenuatar
and the screw under the bevel potentiometer.

424 CRT REMOWVAL

ab Rameve instrurment Fram case a9 in 4.2.1 abeve.

bt Through access hole in (op rem carefally prise of " wiss basa.

€] Starc chetsis or rear panel, dacken hoth, side sub-assernbly
ano under sub-aseembly sorews, a6 in A.2.2.

di Open ali three sub-assemiol s,

8] Earth lewer end af P.0UA. lead by skorting aut pin 13 an
FC173, then digornect the fead from tube,

1} Linsolder traez -otate leads from syeless numbers 43 2nd 50
at e of PLIET,

gl Remove CHT srigld $ecunng sergwd located borward of
battary packt.

hb Press tute cf2ar of rubber irips LUy gently pushing fowards
the -ear of the instrement ard withdraw through the lower
sub-aseemby opaning.

1 Stde Mu-metal ssreen off whe neck.

125 CAT FITTING

To ke abe to get to the wwhe base it is necessary to remove
the tear voltage warning lahel, Feverse Thd ordsr detailed i poea,
424 ahove. Maks sure twbe g pressed formard in housing o
late ogsinal beze’ rear, before tighten ng CRT shickd securing
argyes. 11 race rolate oparation is in oppeosile sents, reverss wires
on eyslent numbers 49 and 50 PCTRT.

41



R/H SUB. ASSEMBLY
RETAINING SCREWS

Vi

L/H SUB. ASSEMBLY
RETAINING SCREWS

TIME/DIV. SWITCH

TERY CHARGER
INSTRUMENT
FUSE

USE ON TOP

VOLTS /DIV, SWITCHES

4.3 CALIBRATION PROCEDURE

4.3.1 BATTEHY CHARGE RATE AND INITIAL SETTING

|l Ascertain actusl A.C. line voltage available, and set ac range
switch 5407, located undernesth and tapping switch, 3402
on rear pand, as fallows:—

AC LINE RANGE TAPRING
vOoLTS VOLTS
15401 {5402}
100112 1M2v Lo
113125 v 112V HI
200225 v 225V Lo
226250 sV HI

"RC.,173

\Lowsﬂ SUB. ASSEMBLY

RETAINING SCREWS

RANGE SWITCH

i

T ¥

(

FIN 13
DANGER
HIGH VOLTAGE

ol 1. Remowe instrument chassis from case as in 4.2.1 above.
2. Ooen AH. side assembly and remove one cell from
battery pack.
3. Connect D.C. ammeter across cell holder contacts with
DONJOFF switch set to of L.
. Connect instrument 1o A C. line.
. Adjust R404 an PC172 lunderneath) for a cusrent
indication of 370 mA,
§. Discamnect ag. line, remove ammeter, replace cell and
secura side assambly.

L

e} Ser fronr panel controls as follows:—

- CH1arg CHZ AC/DC switches 10 AC.

. CHY and CH2 VOLT/DIV switches to & W/DIV.

. Sulect CHY trig.

. CH! position cantralisad, using ¥ POSITION knob.

CH2 position fylly ani-Cluckwise 1o channel OFF

positign,

. INTENSITY/OFf ta Off, focus centralised.

. TIME/DIY to | ms honzontzi position centralised and
pwshed to “IN' position.

. LEVEL, centralised, push n far "ALITO

. MODE, SOURCE and SLDPE switche$ set to A.C., INT,
and — respectively.

- Y SR

o

4.3.2 SUFPLY LINE VOLTAGES

Set contrels as i para, 4.3.1, switch unit ON using intansity
control. No sdiustmients exist for supply flines. The valtages
aown n (he rable balow are those which should be obtained for
a nominal 7.8 volts battary pack voitage. (Measured beétween
chazss and battery fuse using volt meter having resistance of
20 <i1 per valth, Allowance should be made for pack voltages
ceffering from above, The under sub-zssembly may be lowsred
o facilitate these measurements,

4.3.3 ASTIGMATISM AND GEOMETRY

a) Switch unit "CN’ and connect 1o .z line if batteries are in a
love state of charge.

bl Set TIME/DIV to 20 sec.

ch Apply 50 kHz sinewave signal 1o CHI and set VOLTS/OIV
for 4 2 div pp display.

el Adust LEVEL for stable trace.

atb Set rt-ace equally about 2 horizontal lines from top of

Aagjust FOCUS and A312 [Astigmatismi on PCI73 for pest
trace rdefimrian.

gt Disconnect 50 kHz signal.

h} Sat LEVEL ta "AUTO', trace should frer run.

j! Set trace under centre graticule lne, sdjust trace rotate if
necessary for best alignmem.

ki Ser twace under top horizcontal  line, adjust AMZ
(GEOMETHY|] on PC173 for least curvawure al irace.

i} Adfter carrying oun this adjustment the sweep accuracy should
be checked, sée para 4.3.3.

4,34 CH1AND CH2Z BALANCE
al Setcontrols as para 4.3.1 (ch.

b} Switch unit ON and display a fres running tracs,

¢l Set CH1 POSITION contral ta haif rotation.

di Adjust RB21 {CH1 BALANCE} PC187 50 sel trace Lo screen
centre.

el Set CH1 VOLTS/DIV switch to 10 mY.

I Select DC and short circuit CH1 input socket, there should
be no trace movement.

gl Apply 50 kHz sinewave to CH1 input and adjust amplituce

tor & vertical divisicns display.

h} Adjust POSITION contral from end to end note disglay
overlaps.

Il Adjust FB21 for equal peak cverlap. .

%} Repeat for CH2 using R721 (CH2 BALANGE].

4.3.5 CH1AND CHZ GAIN AND ATTENUATOR

al Select CHY, A.C. and 10 m\/DIV.

) Switch unit ON and desplay @ freerunning trece [AUTCY
LEVEL contral IN},

&) Connect CH1 directly to 50 mV. T kHz squargwave calibrator,

dl Adjust FE17 ICH! GAINI on PCIE? for a § dwision
amplitude digylay, neglecting any over, or undear shoat.

el Apply 500 mV 1 kHz squarcwave to CHT wia 10 : 1 grobe
and adjust probe compensation for sguarest corner and ilat
top on dispiay then remeve probe.

fl Ser CH1 10 20 mV, apply 100 my 10 xHz scuargwave, adjust
€611 tor squarest carner and fat top.

gl Apply 1 volt 10 kHz via 10 : 1 probe, adjust C612 only fur
squarest carner and flat top an display, then ramove probse.

nl Ser CH1 to 50 mVidiv, spply @ 250 mY 10 kHz signal and
adjust CB15 for squarest corner and flat wop.

il Apply 2.5 V 10 kHz signal via 10 : 1 probe and adjvar CE12
for squarest corner and flat top then remove proba.

k} Set CHT 1o 0.1 Vidiv, apply 0.5 ¥ 10 kHz signal and adjust
CEO3 for squarest corner and flat top.

I} Apply § ¥ 10 kHz signal vis 10 : 1 probe, adjust CB04 for
squarest corner and flat top then remove prabe.

miSet CH1 to 1.0 V, apply 5V 10 kHz signa! adjust CBOE for
squarest cormer and flat top.

n) Apply 50 W 10 kHz via 10 . 1 probe, adjust C805 fer seuarest
corner and flat top then remave prabe.

@} Apoly sguarewave from calibratar to each of the nine V/idiv
settings in turn and check tar square response and amplitude
error, which should not exceed B%.

gl Hepeat above for CHZ usirg appropriate trimmers which arg

prefixed with a 7. e.g. RE17 for CH1 becomes R717 far CH2
ete,

nraticule,
TABLE OF EXPECTED VOLTAGES
SUPFLY LINE TEST POINT F.C. BOARD LIMITS
+7.5V Lower end of D301 PC1B7 +.1 Ve 473V
+13v Evyelet No, 46 PC187 #1265 V o +1a V
+38 W Positive lead of C425 PLiB7 T3V e MV
+80 V Junction C419, D419 PC173 +78 WV to 485 V
*2400 v Eyeiet Np. 13 PC173 +2.2 kV 10 42,43 kY
~560 v Neg. lead of C416 PC172 =E40 V o =500 V
=13V Forwerd lead of L413 PCIB7 =128 V o =145 ¥
=75V Lower end of D302 PC187 =72 V o ~795 V




CHAPTER 5

4,36 CH1AND CHZ HF PLILSE AESPONSE 2 Adiusl R36  jbeehlash] an PCIT2 unul traesignts are
f . d wparated by 1.5 div verticaly lor 150 my at probe tgl, COM PON ENTS LIST
ab Ser zamiran g in para 4.3.1 but with both VOLTS/DIY Drse i R R
wwntihes ser o 008 W, 1egAneet Ak o
bl Apply 1 MHI iquare wave Signal to kevh channels simul-
1ENeQUSY vid colble leroninating osd. 4,29 SWEEP STAEILITY AMD LENGTH
o Switch urut on and switeh CHZ on, . .
di Se: TIME!DIV switeh 10 0.5 usec. al Set conteols as in pera 3.1 but with LEVEL sonresl in Valugs of resstars are stated in ohms ar multiples of ohms; ratngs ar 70°C Jrz in watts ar sub-muttiples of waits. Values of capacitars are
e} Digplay § div signal of CH1 arel adjust AEST and CE55 on OUT pasitisr ard fully clockwiee, stated m sub-Multipies of fareds; ratings at 706°C are in vulls or kilgwolts,
PC1ST fer sguarest leading/top edge of display. (b horizonta bl Switch unt on . §
g rmay Be wsed ©9 facilitate thas), el Adjust A116 {siabilty) on PC172 until traca appears than Whanever possible. exac: raplacerients for camponents should be used, Tozally may be y for
Tt Display CHZ and adjust G5 T arel CAS5 far bett compramisa, back aff 118 until 1race just weases. standard componants,
a 3 por cont overshoot or ring On the leading airner 5 dt MNote posttion of R116 roter.
permissdle, ml Apply 50 <Hz sinewsve agral ta CA1 inpur. Arny order for raplacement parts should include:
qb The 10 MHz channel response may now be checkeg, from 3 1 Ser TIME/OW 1o 10 pser.
50 kHz, § division datum pawnt at all sertings of W/DIV gl Adjuat favel for a steb e digplay. ; HELEPEST Ty b o F’:" ‘a”"'""”’
switthes 3db = 10 MHL. hl Back off A118 until trsce disppears and nots A 116 roter - Instrumant serial numiber 5. orponent valuz
pasition. i Componrent circuit reference
43,7 SWEEP ACCURACY il Sat B116 mid way betwesn two nefed poditicns.
4l Setconiroli as i pard 230, k]l Adjust R107 swaep length) an PC1T3 tar & tace length of

Apply 1w s tire o kers 1o GHT.

10,2 divigiona

ol SwirGmran CIRCUIT REFERENCE BLOCKS
) Adioy bzl far most stab e display.

el Amjust R16Z ikl gaint om PC172, in conjuncian with

4.3.10 INTEANAL CALIERATOR
The tahls helow gives the blocks af crcuit referencas, o that the reader can relate the itams listed in this chapter 2nd their locaticn

Farizan:al positicn coatrol for an accurate marker/graticu ls
alignmant of ¥ : 1.
Full horizantal position control tor X8 gain and adjun K151

a) Setcgntrols 90 in para .31 put with TIME! D1 sat to 0.5 sac.
bt Sel CH1 actenugror to 0.1 % and DC.

£l Connect CAL cutput to CHY input and te digtal woltmater.
d] Connect ground of digital vodtrretar to grownd sachol on ALH.

i ke circuitry 10 Chaprar 6.

1x5 ga:al on PC172; and horizental position zantrol for én
actural# emarkarigraticlla alignment of 1 1 6. shfe
gl St TIME/DIV 10 Q.6 faee. et horizonta pesition to 21 gain, Bl Switch unit on and netw  that trass Elepd  Upeards, Circut
apply 1 pac. markers, Bd|ust C2, mer mEpaciiar T approamataly half way acrosd screen, Reference L .
TIME/QIY switch, and haorizontal peeition pantrof Por an Tl Mote d.gital velt cneter reading after step has taken place, and Circuir Fig.
accurate macker fysaciave alignment of 1 2. sdpst R316 lcalibrator] on PC172 for 5 reading of 300 mV
0.3 my. From To
4.3.3 TRIGCER SENSITIVITY
LI-134 i 3. i .
a 1;';:::?"0“ as in para 4.3.1 tut with TIME/DIV set to 4.3.11 TV TRIGQER Sweep Generatar, Unalanking & X Amp 5
bl Apply 50 kHz sintwave signst 1o CHI ingut. al Select CH1, DC, TV, INT apd +ve polarity, 1 300 Tim‘_"lDi" Switch 8
¢} Cornect x10 probe of momtor oscillasiops o upper and af bl Apply compoite T.W. wides tgaRl ra CH1, and adjust Trigger 4
A3Z wr AA3 un PC17Z. amplitude of CHY astenuarar far 8 J division gp display.
dl Switch unit an. 3 ol By adjuftmant of LEVEL eonteal, in e "OUT" position unly, 301 A00 Calibratar & C3T g
gl Sea:maritor seope sensitivity to 10mVidi ard adjust 50 kH2 TW lind syrchronisation should ccour on the $an hstest
irput to display appraaimatesy € div, on manizor. sweep rangas, and TW fiald cn the twalve Nowest ranges. ¢ Bzttery Ch
f} Agjust lgvel unnl switching trarsients appedr an monitar There ara ne internai adjuswnens for T ang fallure to lock 451 500 { FLIRLY, S oer } 7
dislay. See waveform balow. wearuld indicae a cireuir fault. Fawer Suppiv
&0 530 Channeat 1 input 1
¥ Ouraur
1 T 3
’—\ 3 a { Chop-Allernate Bistable ]
700 730 Channel 2 {nput 2
1/ ABBREVIATIONS
BM  Burron mica CMP  Cermet prast Ps Polystymane
c Carban E Electrolytic Se Selenium
CP Carbon preset Ga Germanium i Silicon
CY  Carbon variabie MF Metal Film SM Silwer rrica
-5 CER  Ceramic MO Metal oxide wow Wira-waund
r DIVS. CT  Caramic Trimmar P Polycarmcrate WNF Wirg-wound prasat
CM  Cermet thick film FE  Polyester WY Wire-wuand variable
/ PP Polyprcpylene
! TEKTRONIX UK, LIMITED
36 - 38 Coldharbour Lane, Harpenden, Hertfordshire, England
Telephone: Harpenden 63141 Telex: 26559
Ali requests for repairs or replacement parts should be directed to the Tektronix Field Office
or representative in your araa. This procedura will assure you the fastest possible servica.
44 BANIE
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CIR PART VALLE DESCRIPTION AATING Eft. DESCRIPTION DESCRIFTION

REF NUMEER Sar.Na, CIR PART WALUE TYPE TOL RATING Eff | oA P&RT VALUE TYPFE TOL RATING Eff.
v REE NUMEER F 3 Vol SerNo, REF  NUMBER F £ Valta  Serfg,
8401 146-0023-00 125 Call i Cad. 2 Size 4aH
8402 146062700 125 W Cell i Cag, D Gize AAH CEdl ZdhDHIBO0 100a  PE 20 0 CI0t 285078600 100n  PE 20 250
B403 146-0027-00 1.25% Call i Cadt. 3 Sie aaH CB3I2  28%-UESL00 tO0Op  PS B 125 C70Z 281072300 18p CER  Ulp B0
404 145002700 P Call i Cag, D Size SAH c633 235076000 330p P 5 125 CM3 2818500 222p  PS 500
BA4ls 146BUZ 7 D0 135 W Cell i Cad. D Size 4AH CEH34  28ED9EE 0D 47 p L] 2p 350 C04  IWQIEE0D 222e  FS S
B4DS 145.0027-00 125V Tall Ni Cad. D Sire 4 a4 CE35 785080000 10n PE 20 2860 €05 231-01EGD0 335 FE 500
CE3E 235076C00 3I30p P 5 125 CIHE Twisted wires maunted na 3707
CH3/ 246485000 1000R  PS 5 s C707  285-1030:0C¢ 220p  FS 5 350
DESCRIPTHON DESCRIPTION €638 285-086940C 47 p ] 23 350 C7U8 281015700 5.565.5p FS 500
CIR PART VALUE TYPE TOL RATING Ef. =] PART VALUE TY¥PE TOL RATING Eff. CHY  2WSOTIGO0 27 Fs ] 550
REf  NUMBER F % Vols  Ser.No. REF  NUWBER F % Volts  SerNo.
C711 281016400 212p PS 500
£l IRSARAIOD 20p 5] e 350 €651 281.0710.00 0n CER 250 €2 281415840 1.484p PS 500
c2 281403700 B30p €T 50N} a0z ZO067SUT 47 m ELEC 16 CB52 285085400 100p FS 5 I €H3 1018800 327p RS 500
c3 285111000 104 PC 1 40 Cc407  IZES0D1S00 100a PE 20 100 CA53 281067600 22 p CER oip 500 CTI4 281073190 S6p CER 05 750
cd 285.0942.00 W0n PE 1 125 e84 281061600 22p CER 0ip 504} C71s 281015600 222p PS 500
o5 285.1057.00 EDp FE ™ 350 CEBE 281015700 556855p 500 CG 20700 SEp CER 05m 750
c8 205090600 15 n PE 20 250 CB56 285085400 100p  FS 5 350 €717 281071000 10n CER 256
o7 26507800 t5p P 20 - 8d CH57  ZE0MQ00 100 CER 50
c8 281071000 16n CER 250 €411 280067600 1 ELEC 100 CE68 29049200 47U ELEC 18 C719 285088700 15n PS5 125
c3 281071000 1Cn CER 250 €412 2B5-033600 ATk PE 20 250 €B51 290 070700 2P i ELEC 25
C413 290057900 Iwm ELEC 10 CHED 285084400 39 p 5 24 250 603249 721 /S-HISLA0 12w PS 5 125
CAR1  285.09200C 5B @ PS 2p 350 609240 €22 285475000 230p P8 5 125
C15 290087700 1 ELEC 350
C416  TUOGFTO0 1R ELEC 350
C417 290067600 1 ELEC 100
21 ZBEOIGED0 1COn  FE 20 250 C418 290067800 4T ELEC 75
€22 200048300 2p ELEC 26 Cals 240057600 1M ELEC 100
23 2B5001500 100n  PE =0 100 CiR PART VALUE DESCRIFTION TYPE TOL RATING Eft.
£24  Z@I-07T000 1dn CER 250 C421 290067300 4Ty ELEC 28 HEF NUMBER % Sar.Np.
25 200094300 224 ELEC 25 c472 290058800 22y ELEC 63
C423 290087800 4Ty ELEC 25 K23 152-00G2-01 B NI i 50 ma.
C27  ZB5OBB4-00 1COp  FS ip 350 Cazd  ZR0-08TEOD 47 U ELEC 25 022 162006201 |Y N34 5i 50 ma
C£23 790066100 10U ELEC 16 C425 290058800 22u ELEC 63 [ wek] 162005201 By 1814 i B0 mA
£23 280086100 100 ELEC 16 £24 152-027000 B W AAY30 Ge 25 ma
£25 192437000 5OV AAYIO Ge 28 ma
£ 28608EG 00 47 2] Ip 360
£32  ZH509E400 10Dp  FS 2p 350
£33 290076200 22 ELEC 6.3 603351
3 ZB507ESO0 2.2n FS 5 125 C431 281974700 18n CER 1260
£35 285086700 1.5n [ 5 125 C432 281074700 180 czh 1250
C36 290070700 22 ELEC 25 C433 281074800 1n CER 20 1250 ol 152-0062-G1 e 1ND14 si 50 ma
C37 289086500 47 @ 5 2p 3s0 C434 281074800 1n CER 20 1250 Doz 152 006201 16w N4 51 iy
D103 152006202 "BV 1441487 5i 50 ma, GO9280
bioa 152006201 7Y 1N314 §i 50 mA
D105 152006201 FY 1NG14 ] 50 ma
Ding 152-0062-Q1 7wy TNITS 5 50 mA
100 285087100 150p  FS 5 350 D107 152-0062.01 75V TNB14 si 50 ma
101 285077640 27 p PS 1p 350 CBO1 285079500 100n  PE 20 250 D108 1530082 01 75 W IND14 50 50 ind
ClD2?  J0046E14M 10CE  ELEC 16 ce02 281072300 18p CER  Dp  BOO B 1530083 01 5y 1G4 5 50 ma
102 281971600 100 CER 250 CE0Z  Z81LME500 272p 0 PS 500
G104 285-1054.00 I70p  FS 1 350 09280 Cpd 281005500 222p  PS s00 a1l 152-0062 0 75y N9 14 5 50 1A
C105 2850867400 20p ] 1p 350 CE0S 281015500 2225  PS 500 iz 162-0062.01 5 v R4 E S
G106 2850771800 4700 FE 20 00 CE06  Twisted wires mounted on S602 D113 152006201 75 TNGL 5 50 ma,
Cl07 20900492400 4.7 ELEC 16 CBOT  2B5-1DBDOU 220p  PS 5 360
CI10B  285-1078-00 22p ] 10 350 €G08 281015700 5.56855p PS 2]
C109  2R1070540 1p CER 01p 500 ChU 285077600 27p PS 1p 350
C110 286001500 100  PE 20 100
€111 286084700 ESOp  PS 5 175 €611 2B1-MB400 292p  PS s00
C117 285081500 100m  PE 0 100 CB1Z 281015600 1464p PS 500 ; )
C113 285091500 100a  FE 20 100 C613 281 MEBLO 222p  PS s00 233; ;§§§§3§$ ;::: i:::: 22 ﬁﬁ m\ﬁ
Ci14 281071900 39p CEA  g25p 750 B091S1 €514 281073100 B6p CER 05p 750 D303 152-0388.00 130 v 2 : o
Ener Si 400 mv
Ci15  ZB5LEGT-00 20p PS 1p a0 €615 281015500 222p  PS 500 ety = ; N
Cl16 285087300 200p  PS & 350 610002 C16 281073100 56p CER  05p 750 1520062401 5 N84 8 60 md
CH17  2B1071000 100 CER 250
CIM  2\OTIH0 W0  CER 250 co18 265081500 100n  PE 20 100
€302 261071000 10m  CER 250 GAIg  IEROEATO0 lEn FS 128
T3 2E1-071000 10w CER 250
€304 291071000 Wn  CEA 250 GE21  JBRATROD. Tdm  PS i i D315 1 . i
cI5  zEIOTION 10n  CER 230 609249 | ©622 285076000 3Wp PS 6 25 tit bty e pi 5 oo
0317 1620062 01 s 1N T4 - 50 mA
52 s



CIR PART VALLE DESCRIPTION TYPE TOL RATING Eff.
REF NUMBER % SarNo,
o1 162-0128-00 1N4001 Si 50V

Chad2 152 0315 00 TN &i s0v

0403 152-0339-0C 1N400! si 50V

a0 152033800 TH3HH Si 50w

o405 152-0421-00 A3v Zaner 51 320 mw

p40a 1520062401 BV 1H314 Si 50 mA

0ap7 152057500 LE.L. Ga Asp B0 ma

Dang 152046700 1NS400 Si sy

o4t 152-0062 41 B/Y 1NDT4 Si 50 mA

D412 15200620 Y THI14 Si S0 ma,

D413 152-0468-00 BARIE L 153V

Ddra 152-0468-00 BAX18 Si 150 v

D415 152-0468-00 BAX IS §i 150 W

0416 152-D46H-00 BAX1E Si 150

Datr 1652051500 SCH60 Si B kY

o418 152-04E8-00 BAX 16 si 15QV

[FEAT:] I 468 00 BAKX1E &i 150V

0421 152-CA68-00 BAX16 Si 150V

a3 162 061500 SCMBED Si ERY

Da32 1520515400 SCMED Si BhY

D433 162.0515-00 SCMED Si 13

D434 152051500 SCMB0 i BRV

osa1 152-0483-00 wv CE1104 si

o602 152054100 1iv BAY 82 si 50 ma 810101
DB03 152054100 12y BAY 82 S 50 ma 810101
L 152008201 BV 1N 14 & B A

D632 152-0062-01 w/Y 1Ng14 Si 50 mA

o633 152006201 EiAY 1MND14 =1 50 mA

D634 152-0062-01 Y 1N914 S 50 mA

D635 152-0062 01 B g4 sl 50 mi,

D651 152006201 =V ND14 Si 50 maA

D652 162-0062-01 m/Y 1Ng14 Si 50 ma

DEE3 152 Q06201 sV NS4 Si 50 maA

D6g4 152006201 7B TNG 14 Si 50 mA,

DG5S 152006201 75 W 1NE14 i 50 maA

DESE 152008201 BY 1Ng14 & 50 mA

DES? 152-0082 01 15wV 1N914 i 50 maA

o658 152008201 15y 314 i 50 mA

[sitc] 152057500 L.E.D. Ga Asp

arat 152-0483-00 1oV CE1104 Si

0702 152 054100 12V BAY B2 Si 50 mA 610101
o3 152054100 12y BAY E2 5i S0 mA &10101
54 B/10/78

CIR PART VALUE OESCRIFTION TYPE TOL RATING EFf,
REF NUMBER % Ser.Na.
FBEOY 276059700 Ferrox Cube Bead SX1115 509201
FBTO1 276-0557-00 Ferrox Cube Bead FX1115 608201
FS401 169007900 500 mA Fuse Link 1.25” Ig. slow Ifor 112V)
F5401 169-0077-00 250 ma Fuse Lnk 1 257 lg siow |for 226V
F3402 159007600 da Fuse Link 125" |g. slowbartery]
L3 {wath W301) Traca Rotation Coil
L4n2 108-0337-00 T4 eH Inductor Fixed Férrits cored 5 B1001
1411 108-0482.00 160 LH Inductar fixed Iran dust cored
L4z 108048200 160 H Irductar fixed [ron dust cored
La13 108-0482-00 160 uH Inductar fixed |ron dust cored
1414 108-0482-00 160 uH Inductar fixed ron dust cored
L& 108078000 53 pH Inductor lron dust cored 10
LG632 108078000 53 UH Inductor Iron dust cored 10
L6323 108048200 160 uH Inductor lran dust eored
L6334 108-0482-00 1640 uH Inductor lron dust cored
PL4G1 134013500 Plug  Mains
DESCRIPTION DESCRIPTION
CIR PART VALUE TYPE TOaL RATING Efi. CIR PART VALUE TYPE TOL RATING Eff.
REF NUMEER Ohms % Watts Ser No. REF NUMBER Chm % Watts Sar.No.
1 375-0166-00 143k MF 1 %0 m R3t 317058301 56 k c 3 128 m
R2 I25MEEN0 143k MF 1 260 m R32 70621 BBk C 3 125 m
R3 325016700 422k MF 1 280 m R33 317038201 36k c 3 126 m
A4 325-NE8-00 NSk MF 1 S00 m R34 31700 100 o L] 125 m
RE 325.01689-00 143 M MF 1 S0 m R35 706D B2k c 3 126 m  £09391
RE 325-0170-00 422m MF 1 SO m R36 311165500 100 CP 20 50 m
R3f N0 200 C ] 125 m
R3A 370213 120 c E 126 m
R39 31703921 33k c 3 126 m
R4Q 3170105 1M c 5 1256 m
R41 3NTO0E0 10k c & 125 m
RIG 3178001 18 [ g 125 m R4Z 317033401 330k c 5 125 m
A1 317010401 100k c 5 126 m Ra3 31707531 75k 4 5 126 m
R22 317086101 560 =3 5 125 m Raa 3174033101 330 C 5 1256m
R23 7068201 83k [+ E 125 m R4S 3170104-01 100k [+ 3 126 m
R24 317062201 B2k c 5 125 m R46 317010501 1M c 5 125 m
RIS 37068201 BBk c 5 135 m Ra7 3110752401 75k c 5 125 m 809351
R2E6 217058101 560 < g 125 m RIS 31701101 100 c 5 125 m
R2Z7+ 311170800 47k oV 20 280 m R49 Hroigz01 18k c 5 125 m
RIB8 317039301 Bk c 5 126 m RE0 3111892200 1k CP 20 5m
R29 17073071 ATk c 5 126 m RS1 317082107 B2O c 5 125 m
R30 7018001 18 c 5 125 m RS2 317047001 47 c B 125 m
+ with switch '
B/6
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DESCRIFTICN DESCRIPTION
CIR PRRT WALUE TYPE TOL RATING Eff. L PART VALUE TYFE TOL RATING EfL
REF NUMBER Onmns % Wiairg XarMNo. | REF NUMBER Ohms % Warts  SecNo.
|
AIDI 317020308 20k & ] 126m | r3ca- 3rragigon 1M o 20 150m  6O3451
A10Z 31704420t 33k [ 5 128 m | RIOS 3T1-165100 1M cP 0 50 m
g3 317433241 33k c 5 126m ¢ OR3ID NTOH4OT Sk C 5 125 m
R4 31701G44H i00 € 5 126 m LOop3 317015 1M c 5 126 m
HIlG 3170103400 MOk € 5 128 m LORIIZ 31R165100 1M cP 20 50 m
HING 7 OFE2H TEk < 5 E T 509280 R313 315010502 1M g 5 250 m
R10T 311168240 22 & <P 0 Em [ R314 7027201 27k c 5 125 m
RIA A1TORTI 470 c 5 t28 ™ | R3S 37010401 00K © 5 125 m
R105 3170471001 470 [ 5 136 m | RIG BILIBRIGC 22% = z0 50 m
R1I10 317062140 G20 c B $2Em RM? 217010401 100k € 5 125 m
Ribb 3170822402 62k < E 1ZE T 38 7083201 GAk c ] 125 m
RIT2 317024340 24k I 5 128 ™ R313 317072201 2.2k =} 5 125m
ATEY 317091301 S1k c 5 1ZEm
Rit4 317012341 12k ¢ 5 1251 RIN 317033301 33k [ 5 126 m
RIS 317015301 5% [ E 178 m R327 317043301 43k c 5 125
R116 311165400 10k c il EOm RT3 321017248 604 NE 1 175
RIT7 370G W0k [+ 5 1w m R34 317022201 22k {5} 5 125 m
Ri18 317022141 22k c 5 uWEm
R113 317039101 390 [ 5 R m
RIZT 317012301 12k b 5 1ZEm
R!2ZZ 3ITOEE4DY 560K © 5 1Z5m
RIZ3 317075301 75k C S Wk R401 317015201 15k [ 5 125 m
RIZ24 317082240 B2k C [ 126 ™ Az02 7018101 180 e 5 Tihm
RIZS 317042201 43k € 5 1ZEm R403 217015101 150 c E 126 m
AIZ6 317013301 12k o 5 125 m RaQd  311-1653-00 220 P Hu 5 m
RIZ7 3170310 330 o 3 126w R0 JUBDZr0 1 Wi o 1
R1ZE 317012301 12k c 5 5 RanG 317010440 00k C 5 1zam
RIZE N1TOEI300 B2k c 5 125 m
R1Z1 3170222400 22k < 5 128w
RI3Z 370D 10k te; 5 126 T FET STGieael Gk & s T
Riga BlTaasdan 3ok & 5 Tesm Rd1z 317010201 1k c 5 125 m
8134 Hivaiing] 22,, N 2 dasi R41Z 217024101 240 C 5 125 m
- LB oo e ¢ 3 omn
RUITE 311164600 27 k oy 0 LY A4IS 3170102401 1k = 5 125 m
R138 317053301 33k E: 5 155 A4TE  B100F Tk C 5 K25 m
S Gigikany 8. 2 c S RA'T 317010241 Tk [ 5 125 m
’ R418 307038200 75 [+ 5 125 m
Ri4t  3FOIEZO1 22k c 5 125 m
47 FTOREIM 12k o 5 125 m
R¥43 3701031 10k C 5 125
A1dd 317062301 B2k C 5 126 m
R145 317033001 33 c 5 128 m R0t} - 500 k 1 250 m
mIAG 317086201 BGK  © 5 125 = Rsoz} NGATRAY 544, 1 EAm
A147 317027201 27k e 5 125 m Ra&03] = 580 k 1 250 m
R148  3170EB001 BB K o 5 W m HB[‘]&} 1601800 Yy 1 250 m
R113 317047100 470 c 5 125 m ABUS 500 k 1 250 m
AB0G | * T 1 260 m
R1G1 311-1685-00 100 o 20 som AE07» 310-0683.00 BUO k 1 250 m
R152 110 70G4H) a7 cat ) s ) B0 m RBO3 PRk 1 250
K183 311078300 TEk I+ g 125 m RA&03 1A 1 8 m
A154  31703624H 36k € 5 Wm A6 0 317Qrooar 10 c 5 125 m
RISS 317033040 33 c 5 125 m A6’ 1 315010401 100Kk C 5 250 m
R155 3170622401 62k = 5 125 m AE1Z  B17000001 100 [= g 125 m
R157 317015301 0k < 5 125 m RE'Z 217075001 15 c 5 126m
RI153 317003400 10K c 5 125 i AG:4 3174015201 15k [+ 5 125 m
AGTS 317023101 A3k c 5 126 m
RE'E 17011301 1k [ 5 126m 809351
RE'T 21068600 4Tk e B s m
RG'2 3170912401 Bk =4 5 126 m
RIN 37 C02a1401 240 & 5 125 m MA@ 317010301 1k c 5 125 m
R302 311184500 470k  CP 20 0 m
RIQ3 31177600 4Tk [ 20 100 m REZ1  A11-1764400 47 % ChP 0 S0 m
A304 17024101 240 c 5 155 m RE2Z 21740203491 20% [ 5§ 125 m
R30S J01UGEB.01 BEM  C 5 500 m REZI  FVTAESRL0 ark [ 20 250 m
RIDET M1IETE00 1M cY 20 150 M goB4s1 RE24 217012481 120k o B 126 m
307 80850 1BmM [+ 10 250 B09351 REZS 317033241 I < & 125m
T with switch » chick film cermat resistor
56 g

DESCRIPTION

CIR PART WALUE TYPE TOL RATING Eff. |

AEF  NUMBER  Ohms % Wams  SerNo. |

REAT 317010301 10k c 5 128 m

RE3I2 317016101 150 c 5 126 m

AB33 317-036101 360 c 5 125 m

RE34 317075201 T35k o 5 126 m

nE35 317016301 16k c 5 126 m

RGIE 397022301 22k T 5 125m

REI7 317010301 10k c 5 125 m

REIE 317051201 5.1k c 5 126m

R619 317022301 22k [ 5 126 m

RE40 317-0153.01 1Bk c 5 125 m

RE41 317021401 B0 [ 5 126 m

RE42Z 17039201 30 c 5 126 m

AB43 317081201 5.1k c 5 125 m

RE44 317015301 15k e 5 125m

RE45 317035101 360 c 5 125m

AB46 317075201 75k [ 5 125 m

RE47 317010301 10k c 5 125 m !

RE48 317010201 1k c 3 125 m I

RE<G 317019201 1k c 5 125 m :
|

ABS1 317015241 1.5k {2 5 126m

RABE2Z 317075201 75k c 5 125 m

RB654 317056201 56k € 5 125m

RG55 315015202 15k C 5 250 m

ABE6 327-019348 1k MF 1 125m

REE7 311-1653-00 220 cP 20 50m

RB58 317010201 1k c 5 125m

RE59 317024101 240 c 5 126m

RGET 3154015202 1.5k [ 5 250 m

REEZ 327019348 1k MF 1 126 m

REE3 317056201 5.5% c 5 125 m

REES 317075201 5k c 5 125 m

REE? 317022001 22 c 5 125m

REG8 317015201 15k c 5 126 m

R701]* 900 & 1 250 m

nmz} 3100676400 Mk 1 250 m

R703 |* 990 k 1 250 m

R7os| J1OCETEOC o0 1 250 m

RriS 500 « 1 250 mm

R706 [* ™M 1 260 m

ARTO7 p 310-068300 BOD 1 250 m

R708 260k 1 250 m

R709 M 1 250 m

RIT0 317010001 10 € 5 125 m

R711 315010401 100k C 5 250 m

A712 317010101 100 C 5 125 m

R713 317075001 715 [ 5 125 m

R714 317015201 15k c 5 125

R715 317033201 3.3k c 5 125 m

RTIE 7011301 11k c 5 125m  60a3s1

R7T17  311-1656-00 4.7k [ 20 50 m

RTIE 317091201 9.1k [ § 128 m

RT13  317-010201 1k c 5 125 m

RT21 311176400 47k CMF 20 500 m

R722 317-020301 20k c 5 125 m

ATZ3T 1167200 47k cv 20 250 m

"A724 317012401 120k c 5 125 m

RT25 317030201 3k c 5 125m

C/H0/78

t wath switch

CIR PART DESCRIPTION Eff.
REF NUMBER Sar No,
PL40T 134013500 Mains
PLA0Z 134012500 Batrery Connwection
s1 260-1638-00  Time/Div
Lral 260-1429-0  Int/Ext Trig
522 260-142900  Polarity
$23  260-142300 AC.TV
524  WithR27 Autg
5101 with A27 Auto
5102  with AT137 x5 gain
5401 260-1429-00 Slide 125/250
#4402 260-1307-00  Shide Hi-Lo Line
402 with R308 Irstrument OnsOff 609451
5404 withR308  Instrumant On/Qf
5405  with R306 Power On/Cff
3406  with R306 Power On/CHf
S601  260-142900 Slider AC-DC
3602 260163000 Woits/Div
SB31  with R723 Qa LH2
5532 260140700 Trig select
§701  260-1429-00 AC-DC
5702  260-1690-00 Volts/Div
5K21  131-1654-00 BNC Ext. Trip.
SK315 131-126800 2 mm Proke test Cal 0.3V
5K401 131-1735-00 External OC/Battery Cheek
$K40Z 136-0889-00 Charging Check 610101
SKE01 131165400 B.MN.C, 50{273-10-01
SK70t 131165400 8.N.C. 501731001
T401  120-0B85-00 Power
T411  120-0886-01 Invertor

* thick film cermaet resistor

&7



=L} FART VALUE DESCRIPTION TYRE oL RATING Efi, D32 MECHANICAL DRAWINGS

Rze NUNBER # Ser.Ne.
Thw wrpladed views which failew show {ha mechanical parts used in a 032 instrument.
THED1 307 0ZEE-D0 1.3kl N.T.C. Tyoe WH103s prla} o5W
NOTES
1. The pattery MoUnTing aystem hod been changed during preductian at this inatrement. The current manutacturing process is shown
TH731 307022800 1302 N.T.C. Tyae VHIEH 0 0Sw in fig, Z and parts shauld be orderad a3 shown.
The eartier Maunting system is shown infig. 1 and parts should be ordered 33 showwn in the igure.
a The power socket (PLA0T! has been changsd during the €ourse of manufacture to 8 ~Eura’” socket.
cIn PART  DESCRIPTION TYPE EM. cin PART  DESCRIPTION TYPE EFf. The new sacket & shown in fig. 4.
HEF _pUwesR Swlio. § HEFNUMGER - Aar-o. The ald socket and part numbar is shown in Fg. 3,
TRZ1 11012742 BSXI0 Si NPN TR411 151047900 BOX3S Si HPH
TR2Z 1514012702 BSXI0 Si NPH TR412 151047900 BOX3G Si HEH 3 Ta replace the graticule it is necessary 1o order @ gravicule assembly [3310413.00 blue or 331-041400 ambert, For earlier
TR22 1510011748 BCI0AC 5 MET jnstruments which hed 8 1ip or the top bezal a new Tap bezel will atsg pe requirkd, A replacament <it (050079900 biye or
TR2d 151032007 MPSGE1E 5i PHP BE0-0770-0 amber) consisting of graticula assambly and top bezel, should ba ardered,
TR25 151-0320-01 MPSEETS i PHP
TRZE  151-03M401 MPSAS1S i PHF
TREOL 151-107600 WNS37A Si SUB ASSEMBLIES.
TREO2 151012702 BSXZD Si NPN
TREO3 15103170C BCIMC ‘s NEN Far positiens of the varigus b zssemblies see the photcgraph of the open instrumeat in chapter 4. Each main assembly comprises 2 number
TAGOM 151024200 2ZNIG04 si MNPN of tmailar suh-aszembliet, migellansous camponants sng mecharical parts [see also mechanical parts fissd.
TRIO 181032041 MPSEEIE Si FNP
TRIN2 1510026466 BCIOY §i nPN i
TRIOZ 1E1-107600 WNGI7 Si
MAIN ASSEMELY SUB ASSEMBLY P
TAIDA 51032640 BCHT i NP - ul AT NUMBER
TRIDE 1510326500 &CH107 Si NN
TRIDE 151032600 BC107 Si NP TRGE31 161.032500 8Ci07 5 NPN A/H SIDE ASSEMBLY PC1TT wired 570-1529.00
TRIOT 151024200 N304 si nen TABI2 151032600 ECI07 si NN {Swweep and Calibrator!
TRIDE EETLIZONT  MPSES1R 3 FNF TREII 15135700 808 i PN TIME!THV switch 262-0978-00
TRIG 'STOZZU0 ZNIL04 51 MEN
H ['H SIDE ASSEMBLY P87 wirad E70-3743-00
TRt11 151022001 MPSES'S £ LT : 1¥ Arplitier and
TRIZ 151024200 SNNT04 St HPN chup/altersate trtatle]
TA1E3 151024200 23904 S NEN VOLTS/DIV swikch [CH1} 2820877 00
TR1IA 1510320400 MaSeatd BN PNg TRES| 1514032040 WPSEEIE 5i FHF VOLTS/OIY swiech (CHZ} 282037700
TRESZ 151028240 N3G04 Si NPy )
TREEZ 151024200 INIS04 - NEN LOWER ASSEMELY ) PC173 wired E§70-3530-00
TRES54 1510320400 MPSHEIR si PP {Power and tube suppliest
THAOT 151097500 SCI07 i MM EEP:";HPEA.;SESLEMBLY AND PCA8Y wired B70-3308404
TR3I0Z 161052503 FRET4Y 5 NPN (Tube assambly and line
woltage $flaction
TR7O1 151107800 WNS37A Si
TR70Z 151-12700 BSX20 ] NP4

1BY Q320UD MPHESE i oup TR703 161531700 BC10GC Fi B~
151052000 MPSE518 Bi FNEP TRTO4 151024300 INIBO4 Si MNAN

TR40T 181032000 MPSESSE Si PHP
TR40Z 151048000 XBCI1TIRE S MPR ¥301  1G4-Q7DG-00 CAT Type D10-183
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B2
63

B5

510

FART
NUMBER

026
10T-(02E-00
J33-2050-00
J33-2065100

J332052-00
SI7-2123402
333181303
E37-2054-00
343023400

200-1687-01
107002800
200- 1828

407-15¢2400
407-1802-00
3810351 O3
441122602
343010600
31807
L1601
243-0512-00
376014801
394-1381 00

363 0670 0D
391014301

358-1 654040
366- 16574
210124700
358045000

3854166601

334222701
366-1414158

ITEDIIZL0
041107

220072700

200-1B6341
134015400
200167547
F34-255242

3430500-01
134253300
2044700
107 002702
107 D0Z7-03

417018600
267-D208-02
367 D208 03

214-22868-01
214-2286-02
1050650410
214-2287-00
200-1830-01

D32 MECHAMICAL PARTS

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

CESCRIPTION

Front Trim (LHI

Front Trim (RH)

Front Panel {TIME/DIV]
Frant Panel (WOLTS/CIW]

Sidu Parw!

Seroen, Elec, (WOLTIDIV)
Frant Paned [Contral}
Screan, Cover

Cably Cleat

Front Bezel LSidel
Front Bezel {oper!
Frant Bezel { Lowar]

Braekat

Bracket

Bar

Cantra Chattit
Cable Claat

Aear Panael

Battom Tray
Teanstoemer Clamao
Fremibile Coupling
Shatt Eatengion

Spacer Pivot
Bloce (W oltage [dentification)

K nob Amembly
Knab Assembly
Felt Washer
Bush

Kok Asasmaly

Fear Label
Knob-Push Button-Assembry

Sweich Extension Coupling
Cxtensign flod”

Type 'U” Mut

Cower

Pawar Plug
Travsfurmmr Cover
Mams Plats (Serial No

Clamp (C4021

Labael |Fuse ldentificanion)
Battary Huldar

Hznale Trarn ILHI

Handle Trim [AH}

Cover Cooiret
Handie (L1}
Hardhe (RH}

Index Ring (FH
Index Ring [LH}
Harelle Catch
Hangle Spring
Hangle Cover

DRG.

103

108
06

1

120

122
123
124

128
128

PFART
NUMBER

¥ 020701
210-1235-00

327.2008-00
220-0537 400
378-DR3EO0
3AR-ET-0
200-GRRZ01

200-17250
384004704
437714
351427500
407 1533 00
#31-325900
2104029700
343020700

213045000
213063400
213045400
213072040
2130650 00
213-0392-00
23039300

213040500
213035500
2130327 00
2130531 L0
213040040

213040200
2130515490

213024800

213-0354-400
213072740

210121300
210-1211.00
2101214400
2101158 00
210120700
2'0-120800
Iinpazinng

TI0-120300
2204071800
2200718 &0
220071700
120071600

120069300
213028000

220472000

DESCRIPTION

Handie Grm
Handle, Washer Assembrly

Gun Ehieig ICAT)
Mut Ring

Screen

Foot

Cap

Warning Cover
Extenyin Rod

Front Cover Protestion
Spacer Bush

Bracket Heatsink
Earthing Contast
Solder Tag ABA

Cabie Cleat

Screw BEA CHHD x 4"
Serew BEA CH HOD x 516"
Surew B BA CSK HD » 4"
Screw BEA A/CSK HD < %
Screw 884 R/CEK HD « 3/3"
Screw 6 BA PAN HD = 318"
Screw BEA PAMN HD = 4™

Serepe BRA PAN HD » 3/8"
Ecrewe GHA PAN HD %
Screw 684 CHHD x4
Surew 684 CIK HD « %"

Serew 60A CSK HD < 258"

Sorow 4BA CEK HD x 1"
Screw 284 PAN MD = %"

Screw Ser M x T omen

Surew 3T My 2 Type B PAN HO 5 %
Surew 5T Mo d Type BPAN HD x 318

Washer BBA Smai
Wazher 3BA Large
Washer 3BA Fhakeprood
Washar 524 SREP
Washar 534 Large
Washer 5BA Smail
Wiasher 63A Shakaoroof

Washer 234 Shakeproaf
Mut BEA {HALF!
Mut8BA [FULL!
Nut BEA {HALF!
Mut 6BA TFULLY

Mut largle!
Sereww 6BA Nyluc.

Nut GBA Nylon

1078



VIEW SHOWING SATTERY HOLDER SYSTEMS

BATT HCLDER

PT &0 352 0382 0O
FiBY SCREW § BA
PT NG 220 D700
SHAKEPRDOF WASHER
FT MO 210121000

SHOWING BATT MOUNTING 1 SHOWING BATT MOUNTING 2

NN S —————— By R NE P PRAR IR |

saTT
FUSE

F4
SEE FIGS 142 (R0l

FOWER FUSE
RETAINING SCR [F5401)

LH aA35Y {Top & Bottem®

SO(LH}
“G2(RH) EO(RH)
E3{LH)
5a{LH}
—" B5(RH)
— VLT SELECTOR
SWITCH
S : -
| RETAINING SCR. e i ~ -
| ! LOWER SUB ASSY ~ 7 W L - ’ _?S:;
; l{LH side 8 RH Sice) 4 Rk B : . - y :
| 1 R s . ! ’

RETAINING 2R
RH ASSY
{Top & Bottom)

|

[Fi&3 sHowNG
| FOWER SOCKET
| tPL 4D

BT NG 134013500

Fi34 POWER SKT
ITEM 47 (PL 401)
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CHAPTER 6

CIRCUIT DIAGRAMS

Ta minimize tng rsk of misinterpratation of componert valugs on circuit d agriny, the decsmal paini has been replaced by the multipher

or subemuttiplier of tha basit unit. Far instanee, 2.2 megohms is shown as ZM2 and 1.8 picofarads is shown as 1p8.

To aid the reader [Urther, in addition to the block Cirguit Reference Tabia in Chapter 5,

1o lovate @ curmponesst e rcait disgrams, a

table 15 provided at the fap of each eircu.t diagram, in which the circuit refzrence will appear, where practicable, airectly abave the camponent

BLeing sought.

Each figure shows the appropriate Prented Covust Boars “or the particular circuitry but the table below gives a complate guick reference

guide ta that informaticn.

FIGURE CIRCUITLs! B.C BOARD

1 Channel 1 Inpur Stage 18T
2 Channel 2 Input Stage 187
3 ¥ Output ard Chep — Alternate Bisiaple 187
L] Trigger 172
5 Sweep Generator, Linblanxing and X &mMp 17z
& LCatibrater and CRT 173
? Batiery Charger and Power Supply {173

(178

611
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i. 187/ CENOTES PC. BOARD! EYELET OR TERMINAL Ne CONNECTOR.

2. A DENOTES COMPONENTS NOT MOUNTED ON PC. BOARD.
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