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INTRODUCTION

The DB1A is a 10 MHz solid state dﬁal trace oscilloscope using FET input circuitry for minimum
drift and fast stabilization time. A CRT with 8 cm x 10 cm face provides a bright and clear display.
The dual trace vertical amplifiers provide the facility for each channel to be displayed separately,
alternately .or chopped between channels. Channel 2 can be switched to become the horizontal
amplifier to provide an X — Y display.

The desig‘n of this instrument is subject to continuous development and improvement,
consequently this instrument may incorporate minor changes in detail from the information
contained herein. This would, in the main, affect the Component List and Circuit Diagrams.

NOTICE TO OWNER

To obviate the risk of damage during transit and to facilitate packaging the owner is requested
NOT to send the following items unless they are suspect, should this instrument be returned to
TEKTRONIX for servicing.

Manual
Probes

Plug Assemblies

10/75



TELEQUIPMENT TYPE D61A
OPERATING INSTRUCTIONS

For 3 hjelpe Dem med fdrstegangsbruk av dette oscillo-
skop, anbefaler vi fdlgende fremgangsmite:

To obtain a trace quickly and easily we suggest you try 1. Still alle glidevendere (slide switches) i dverste stilling.

the following procedure. ' 2. Still den horisontale glidevender i stilling CH1.

1. Putall vertical slide switches up h. 3. Trekk Trig level-kontrollen ut.

2. Put the horizontal slide switch to CH1. 4. Skru $ (vertikal) og > (horisontal)-kontroHene, slik at

3. Pull the TRIG LEVEL control out. orangemerker blir vertikale. '

4, Turn the $ (Vertical) and the < (Horizontal) controls Forsikre Dem om at den horisontale posisjonskon-
so that the Orange marks are vertical. Ensure that the trollen er trykket inn, samt at ogs3 X5 er inne.
horizontal position control (also X5 switch) is in. 5. Skru Intensity-kontrollen helt til hdyre og gi instru-

5. Turn the INTENSITY control fully clockwise and mentet tid til @ varmes opp.

allow the instrument to warm up. |

. Still strélen slik at den kommer midt p3 skjermen ved

hjelp av vertikal og horisontal-kontrollene. —

______ - e e e e _.________...___.___.__'__%
‘ K O D61A — Bruksanvisning .
|
S
I
I
|
|
l
I
|
I
|

) PLAQUETTE TELEQUIPMENT — MISE EN ROUTE
0 BEDIENINGSVOORSCHRIFT TELEQUIPMENT D61A 0 D61A — CONSEILS DE MISE EN SERVICE

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

1. Plaats alle verticale schuifschakelaars in de bovenste
stand. '

Afin de faciliter la mise en service de cet oscilloscope,
nous vous recommandons de procéder comme suit:

1. Engager les commutateurs a glissiére vers le haut.

instrument opwarmen.

(intensite maximale) et laisser chauffer I’appareil
quelques minutes. . b st

- 2. Plaats de horizontale schuifschakelaar in de stand ch2. 2. Mettre le commutateur 'EXT/CH1/CH2’ en position

3. Trek de triggerniveauschakelaar {"trig level”) uit. ! ‘CH1’,

4. Draai de verticale ($) en horizontale () positierege- I 3. Tirer la commande “Trig Level’.
ngen (buitenste knop van Volts/Div. en Time/Div. 4. Placer les réglages de position (3) et (*) a mi-course

noppen) totdat de orange markeringsstreepjes volle- 1 {repéres orange verticaux)

dig ‘tn verti'gale(:tand zsijn C:n't(rtilee;' of d; h?("tiz."“ta'e 1 S‘agsurer quéJ la commande de position horizontale
positieregeling (tevens 5x schakelaar) ingedrukt is. At b

5. Draai de intensiteitsregeling (links boven) geheel naar 1 (egalement expanseur X'5) est .enrfle‘nchee. .
rechts {instrument is nu ingeschakeld) en laat het | 5. Tourner la commande ‘Intensity’ 3 fond vers la droite

|

0 BEDJIENUNGSKARTE D61A O ISTRUZIONI OPERATIVE DEL MODELLO D61A
Diese Bediepungskarte soll bei der -ersten Inbetrieb-

|

: Al fine di aiutarVi nel primo modo di impiego di questo
| nahme eine kleine "“Hilfestellung”’ geben. Beachten Sie

|

!

oscilloscopio, suggeriamo di seguire {a seguente procedura:
bitte die folgenden Punkte:

1. Setzen Sie alle vertikalen Kippschalter nach oben. . Porre it commutatore a levetta orizzontale su CH 1.

2
3. Tirare il comando livello di sincronismo.
4

. Ruotare i comandi di posizione ¢ (verticale) ed <
(orizzontale)in modao che i riferimenti arancione siano
a metd corsa. AssicurateVi che il comando di posizione

2. Stellen Sie den horizontalen Kippschalter auf CH1,

3. Ziehen Sie den Knopf TRIG LEVEL.

4. Stellen Sie die vertikalen und horizontalen Position-
seinsteller so ein, dass die orangefarbigen Markierungs-
striche senkrecht stehen. : orizzontale (che & anche commutatore X5) sia

5. Schalter Sie das Gerit ein, indem Sie den Drehknopf premuto. .

"INTENSITY aus seiner Rasterstellung nach rechts i 5. Ruotare il comando Luminosita tutto in senso orario

I bewegen. Warten Sie eine kurze Zeit (Aufwarmzeit). i ed attendere alcuni minuti che lo strumento si riscaldi.

|
I
|
|
i 1. Porre tutti i commutatori a levetta in alto.
|
I
I
|

O D61

a
START INSTRUKTION

For at lette forstielsen og fdrste start af instrumentet,
anbefaler vi nedenstdende procedure:

1. Saet alle lodrette omskiftere i deres dverste stilling.

I
D61A Handledning - o
!

For att hjdlpa Er ndr Ni forsta gangen ska anvanda Ert
oscilloscope foreslar vi att Ni foljer nedanstaende punkter.

1. Stail samtliga vertikala switchar i lige upp.

2. Stéll den horisontala switchen i lage CH1. 2. Saet den vandrette omskifter til kanal 1.~

3. Drag utratten for TRIG LEVEL. 3. Traek TRIG LEVEL kontroi ud.

4. Vrid rattarna for vertikala $ och horisontala « pos- 4. Drej positionskontrollerne for bade vertikal og hori-
itionerna, sa att den orange markeringen ar lodrat sontal position saledes, at de orange maerker star lod-
{fran centrum och uppdt). Kontrollera att ratten hori- ret. Kontroller samtidig, at den horisontale positions-
sontala positionen ar intryckt. kontrol er trykket ind.

5. -Vrid ratten INTENSITY max medurs och 1at instru- 5. Drej intensitetskontrollen heit med uret, og vent p3 at

mentet varmas upp.

INSTRUCCIONES DE FUNCIONAMIENTO DEL
OSCILOSCOPIO
D61A

Con el objeto de ayudarle a una facil puesta en marcha
de éste osciloscopio, nosotros le sugerimos es siguiente
proceder:

1.
2.

3.
4,

Coloque todos ios selectores deslizantes hacia arriba.
Coloque el selector de deslizamiento horizontal en
CH1.

Saque hacia afuera el control de '"Trig Level”

Gire los controles de posicion vertical y horizontal

para que las rayas naranjas estén colocadas en posicion

vertical. Aseglierese de que la Horizontal Position
{también expansor X25) esté introducido hacia
adentro.

Gire el control de intensidad totalmente hacia las
agujas del reloj y permita que el instrumento afcance la
temperatura necesaria. -

instrumentet varmier op.

INSTRUCOES DE OPERAGAO DO D61A

Procedimentos recomendados para a primeira operagdo
deste osciloscopio: .

1.

Coloque na posigao superior todos os comutadores de
accionamento vertical.

..Deslogue o comutador de accionamento horizontal

2
3.
4

para CH1. .
Accione para a posicdo mais saida todos os controles
de n'vel de disparo {TRIGGER LEVEL).

. Rode os controles vertical | e horizontal > de forma

a que a marca laranja fique vertical.

Assegure-se que o control de posit;’a'o horizontal nao
esta para fora (comutador X5).

Rode o controle de Intensidade para a posigdo maxima
no sentido dos ponteiros do relégio e espere o aqueci-
mento do equipamento. ——

v



strdle med passende intensitet. | . tal} pasition controls.

8. Juster Trace Rotate {som er urjder hindtaket) slik at 7. Adjust INTENSITY and FOCUS to obtain a well

stralen blir horisontal. } _ defined line of suitable intensity.
8. Kople til det signal De dnsker é'rgéle til CH1-inngangen. 8. Adjust the TRACE ROTATE for a horizontal line.

!
! I
[Et passende signal er CAL Output, dvs. den innebyg- | 8. Connect an input signal to CH1 input (a suitable signal
{
[
!

!

|

I

|

7. Juster Intensity og Focus slik aF De far en veldefinert | 6. Centralise trace with the $ (Vertical) and < (Horizon- ol
|

|

|

1

gede kalibrator}. : is the CAL output). Switch VOLTS/DIV and TIME/
10.V§:lg en passende fdlsomhet Volt/div. og Time/div., DIV switches to give a locked display of a convenient
slik at De fir en kurve som st%r stitle med passende signal amplitude and period. (These would be 0.1 ]

hdyde og bredde. V/div and 5 ms/div for the CAL output). I
! |
- e am e o e e e —_ i 1
_______ __I__._________._..____.__.______.__}___..
| |
I
| I

6. Centrer la trace 3 I'aide des commandes de position I 6. Centraliseer de beide lijnen met behulp van de ver- :
horizontale et verticale. | | tvcal\e} eln ?Sflzont_arlp pc/)ts)u_t:er;gelmger; {buitenste knop |

7. Régler les commandes d’intensité (‘Intensity’) et de van Volts/Div. en Time/Div. knoppen). ]
focalisation {‘Focus’) pour obtenir une représentation ! 7. Draai de intensiteitsen focusregelingen totdat ein :
satisfaisante. I | gefocusseerde lijn van voldoende intensiteit is verk- i

M ‘b . . | [ regen. |

8. Regler I'alignement hornz,ongal %e la trace a |'aide de la | 8. Indien noodzakelijk, de lijn afregelen met het duim-
commande ‘Trace Rotate’ (situé ; Sous la poignee). wieltje (*“trace rotate’’} onder de draagbeugel. i

9. Connecter un signal a I'entrée Voie 1 ('CH1’), par ! 9. Sluit een signaal aan op kanaal 1 {een bruikbaar sig- |
exemple le signal ‘CAL’ et choisir un facteur de | naal is dat van de calibrator). . .
deflexion (Volts/Div) et la vitesse de balayage (Time/ Kies nu de meest geschikte Volts/Div. en time/Div. |

: . e C8 ; g - !

Div) permettant d’obtenir une représentation stable, ! standen voor een golfvorm van bruikbare amplitude |

d’amplitude et de largeur satisfaisantes (pour le signal en periode (voor het uitgangssignaal van de calibrator

tude ¢ c E ! p kK
‘CAL’ régler 3 0.1 V/Div et 5ms/Div). | is dit 0.1V/div. en Bmsec./div.) |
; . : 1
R o S — e e e — e ——

! |
| I

6. Centrare sullo schermo il tracciato mediante i comandi I !

verticale ed orizzontale. 1 \ 6. Bri Sie den Ablenkstrahl mit Hilfe der hori '
. A . ) . Bringen Sie den enkstrahl mit Hilfe der horizon-
7. 2:3:’;37?0'sgfg;r;d&ndir:‘gi’;'gogtz c?efFi:i‘igo per otte ] talen und vertikalen Positionseinsteller ins. Zentrum |
. i i des Rasters.

8. Regolare il comando - levetta di rotazione della ! 7. Stellen Sie mit Hilfe der Bedienungselemente INTEN- :
traccia (situato sotto la maniglia) per un corretto : .
allineamento della stessa con il reticolo ! SITY und FOCUS einen gut fokussierten Ablenk- I

) ” | . strahl mit ausreichender Helligkeit ein.

9. Applicare un segnale all’ingressol del canale CH1 (un I 8. B Sie. fall dig. ias Justierel !
segnale é disponibile all’uscita del calibratore). Agendo i .G. Benutzen Sie, falls notwendig, jas Justierelement |
sui comandi Volt/DIV et Tempo/DIV, ottenere sullo TRACE ROTATE dazu, die Strahlspur parallel zu den
schermo un tracciato stabile di ampliezza e durata I horizontalen Rasterlinien auszurichten. |
desiderati. ; I 9. Schlieqs_en Sie ein Signal an den Eingang CH1 INPUT i
{Usare 0.1 V/DIV e 5 msec/DIV se si applica il segnale und wahlen Sie mit Hilfe der Stufenschalter VOLTS/

di uscita del calibratore). \ ’ ! DIV und TIME/DIV -den entsprechenden Spannungs- !
. | und Zeitbereich. ’ \
U B U U S

6. Stil strdlen med positionskontrollerne imidten af skaer- !

|

|

] 1
men, bade vertikalt og horisontalt ! 6. Centrera stralarna pa bildskarmen med vertikala och !
|

7. Juster intensitet og focu§ering til et rimeligt lys og | horisontala positionsrattarria,
sa skarp en strale som r'rlullgt.. [ 7. Justera lusstyrkan och skarpan i §trélarna med rat-

8. Juster trace rotate, sa stralen fdiger de vandrstte “tarna INTENSITY ach FOCUS till lampligt virde.
linier pa skaermen. {Denne knap placeret under hand- | 8. Justera med spaken TRACE ROTATE som finns |
taget). ) under bortre delen av handtaget si att strilarna blir T

9. Tilstut et signal til kanal 1 input (et brugbart signal
kan f.eks. vaere CAL}. Omski terne Volt/Div. og
Time/Div. drejes s3ledes, at man far et fastldst og
rimeligt billede bade i amplitude og periode. (Dette
vil eventuelt blive 0,1V/div. ogl 5ms/div., hvis man
bruger CAL output).

parallella med rutnatet.

9. Anslut signalen som ska matas till ingangen CH1 och
stall in storleken pa signalen med omkopplaren |
VOLTS/DIV  samt sveptiden med omkopplaren [
TIME/DIV.

6. Centralize o trago com os controles vertical e horizon-
tal. .
7. Ajuste a intensidade (INTENSITY) e a Focagem
{(FOCUS) de forma a obter um rago focedo e com
a intensidade conveniente.

6. Centralice el trazo con los controles verticales y hori-
zontales. |
7. Ajuste los controles de intensidad y foco para obtener
un perfecto enfoque y suficiente brillo del trazo. A

. ~ 8. Ajuste la rotacion de trazo “Trace rotation’’ para con-
8. Ajuste o controle de Rotagdo de Trago (TRACE seguir la perfecta horizontalidad con respecto a la
ROTATE) (situado debaixo da pega de transporte) graticula de las trazas.

|
!
]
|
!
de forma a obter um trago horizontal. | 9. Conecte una cierta sehal (una sefal recomendable es
|
|
I
|
|

a saida do calibrador CAL). Accione os comutadores : i i

VOLTS/DIV e TIME/DIV de forma a representar CH1 y seleccione los controles de Votts/div y Time/
o sinal com as amplitudes e perido convenientes {no
caso de utilizar a saida CAL coloque os comutadores
em 0,1 V/dive 5 m sec/div).

div en las posiciones correctas para conseguir la visual-
izacidn y posible medida de la amplitud y tiempo.
(Ello serad cuando Vd. seleccione 0’'1V/div y Smseg/ |
div con la sefal de CAL.

l

!

9. Ligue um sinal 4 entrada CH1 (um sinal possivel é la misma de calibracion “CAL OUT") a la entrada del l
|

|




The following accessories are available to enable customers to extend the use of their D61A.

Accessory
Front protection cover
Probe type TP1 (X1 attenuator)

4.5 foot cable
9.0 foot cable

Probe type TP2 (X10 attenuator)
4.5 foot cable
6.0 foot cable

10.0 foot cable

Probe type TPS (X1 — X 10 attenuator)

ACCESSORIES AVAILABLE AS EXTRAS

Part Number (for ardering)

01-0617-00

010-0274-00
010-0274-02

010-0270-00
010-0270-02
010-0270-03

010-0279-00

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor
Oxon OX9 4QY
Tel:- 01 §44-351 694 Fax:- 01844-352554
Email:- enquiries@mauritron.co.uk
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O

SECTION 1

SPECIFICATION

1.1 CATHODE RAY TUBE (CRT)

Display area
Phosphor
Standard
Special order

Overall accelerating potential

1.2 VERTICAL AMPLIFIERS

Operating Modes

Bandwidth { —3 db)
DC coupled
AC coupled
Risetime
© Max. amplitude

X—-Y

Bandwidth (3 db)

Deflection factors
Calibrated (9 ranges 1, 2 & 5 sequence)
input impedance

Maximum input

1.3 HORIZONTAL DEFLECTION
Sweep rates (19 ranges 1,2 & 6 sequenpe)
X1

X5

External horizontal amplifier
Bandwidth —3 db
Deflection factor

{nput impedance

5/76

8 x 10 cm ) For Service Manuals Contact

MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor
P31 Oxon OX9 4QY
p7 . Tel- 01_844~351694 Fax:- 01844-352554
Email:- enquiries@mauritron.co.uk

3.5 kV

Channei 1

Channel 2

Channels 1 & 2
Alternate {at time/div speeds between 1 ms and 0.5 Us)
Chop (100 kHz approx. at time/div between 500 ms and 2 ms
and on EXT X} o

X --Y

DC - 10 MHz

2 Hz — 10 MHz

<35ns

8 div at low frequency decreasing to 5 div at 10 MHz.

Vertical CH1 with CH2 input selected via TIME/DIV switch as
horizontal ampilifier .

DC — 1 MHz

10 mV/div -5 V/div 5%
1 M§2 and 35 pF in parallel

400 V peak

500 ms — 0.5 Us/div £6%
100 ms — 200 ns £7%

100 ns/div £10%

2 Hz - 1 MHz
200 mV/div approximately

1 M2 and 15 pF in parallel

n



1.4

1.5

1.6

1.7

1.8

1.9

1.10

1/2

TRIGGER

Level

Coupling

Source
Sensitivity
Internal
40 Hz -1 MHz
External
40 Hz - 1 MHz

1 MHz - 10 MHz

OUTPUTS FRONT PANEL

Calibrator peak to peak

Probe test

POWER SUPPLY.

Supply Voltages

Supply frequency

Consumption

SIZE
Height
Width

Depth
WEIGHT
COOLING

TEMPERATURE LIMITS, ambient

Operating

Non-operating

Variable or
Variable Iimi‘ted with auto free running in absence of trigger signal

AC or
TV field for sweep ranges up to 100 Us/div and

- TV line from 50 Us/div to 0.5 Us/div

CH1, CH2 or external. All positive or negative
0.5 div minimum amplitude required becoming 1 div at 10 MHz
100 mV minimum amplitude required

1V minimum amplitude required

500 mV squarewave £2% at supply frequency.

2.5 V approximately rectangular pulse at sweep repetition rate and

sweep width.

The instrument will operate at any selected one of the following voltages

107 V £10%
117V :210%
214V *10%
234V *10%
48 - 440 Hz

25 VA

280 mm
160 mm
420 mm

8 kgs
Convection

— 15 t0+40° C

~251t0+70° C

2/76



2.1

2.1

2.1.2

2.14

2/76

PRE OPERATIONAL CHECK

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

Before switching the instrument on it is generally
recommended that this secthn of the manual is read right
through and that some time be spent in becoming familiar

. . | . .
with the controls but experienced oscilloscope users might

find the instructions in paragraph 2.4 rather laborious

so it is left to the individyal user to decide what to
omit reading.

The DB61A relies on convectlon coollng and care
should be taken to see that external air circulation is
not restricted.

SUPPLY VOLTAGE ADJUSTMENT

Before operating the instrument it is necessary to adjust
for the available ac supply| by means of the voltage
selector plug, on the rear panel. Provision is made for
selecting 107V, 117V, 214V iand 234V. The plug should
be set to the nearest voltage to the available supply which
should be within 10% of the tapping selected. The selector
is set by pulling out the plug and rotating until the
selected voltage is opposite the indicator mark. The plug
should then be pushed back into the socket.

SUPPLY FUSE ‘

The fuse holder is situated on the printed circuit board
inside the rear cover and if lt is necessary to change the
supply tapping then the fuse should be checked for
correct rating. For operation | on 107V or 117V a'500mA
fuse should be fitted and on 214V or 234V the fuse
should be 250mA. To gain access to the fuse holder it
is necessary to remove the rear cover (see paragraph 4.2.1).

i

BEFORE REMOVING THE REAR COVER DIS:
CONNECT THE INSTRUMENT FROM THE SUPPLY

SUPPLY CABLE (OR POWER CORD)

One of two types of supply|cable will be fitted to the
instrument. For. the Americén continent a lead with a
moulded three pin plug will be supplied. For the rest of
the world the three core lead has short tails left for
connecting to a plug top suitable for connection to the
local supply system. The cores of this cable are colour
coded as follows.

NEUTRAL ........ Blue
EARTH

......... Green/Yellow

For safety reasons it is impartant that the earth wire is
connected and if an extension lead is used it is essential
that there is earth continuity. )

2.2

2.2.1

2.2.2

223

224

SECTION 2
'OPERATING INSTRUCTIONS

OPERATION OF CONTROLS

C.R.T.
INTENSITY

FOCUsS

TRACE ROTATION

VERTICAL
VOLTS/DIVISION

POSITION I

AC/DC/GND

TRIG
{Pick off)

HORIZONTAL
TIME DIVISION

X5

POSITION <«—>

. between

Varies the display intensity. An
instrument ON/OFF switch is
fitted to this control.

Controls the display definition.

This control is fitted on top of
the instrument under the rear
handle end piece. It allows the
trace to be aligned with the hori-
zontal graticule lines.

Provides attenuation of the input
signal in 9 calibrated steps. In the
X — Y mode, CH1 provides the
vertical input and CH2 the hori-

zontal input.

Moves the respective trace in the
Y. or vertical axis. A channel ON/
OFF  switch is fitted to this
control.

This selects the input coupling.
In the AC position a capacitor is
in series with the input, whilst in
the DC position the signal is
coupled directly to the attenuator.
in the GND position the input is
disconnected and the amplifier
input is grounded. This. allows a
O V dc level to be established.

The slide switch is used to select
channel 1,channel 2 or an external
source to provide a triggering
pulse (see 2.2.4 below).

Selects the sweep speed, there
being 19 calibrated steps in the
range 500 ms/division to 0.5 us/
division. Also EXT X or CH2
(X — Y) MODE can be selected.
On EXT X and sweep speeds
500 ms/division and
2 ms/division the display chops
between channels at approxi-
mately 100 kHz/sec. On sweeps
speeds between 1 ms/division and
0.5 us/division the display aiter-
nates between channels.

When the X5 switch is pulled out
the sweep speeds are magnified by
a factor of 5 and therefore the
sweep range becomes 100 ms/divi-
sion to 100 ns/division.

The X POSITION control uses the
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2.3

2/2

AC/TV

EXT-CH1-CH2 -

TRIG LEVEL

A

INPUT AND OUT

CH1
INPUT
CH2 )

TRIG/EXT X

Z MOD

CAL

PROBE TEST
& probe compensation

same knob as the speed magnifier.
When it is rotated is moves the
trace is an X or horizontal axis.

is from a TV field at sweep speeds
of 0.5 s/division to 0.1 ms/division
and from a TV line at sweep
speed of 50 Us/division to 0.5 Us/
division.

Enables the sweep to be triggered
either externally or internally from
either channel of vertical amplifier.

This switch allows triggering on a
positive or negative slope of an
input waveform. On the TV posi-
tion + refers to a positive going
picture signal and — to a negativ
going picture signal. :

The level control selects the voit-
age level of the input waveform at
which the sweep starts. With the
knob pulled out the AUTO posi-
tion is selected. In this position the
range of level control is restricted
to a total of 2.5 divisions. In the
absence of an adequate trigger sig-
nal the sweep generator free runs
providing a stable referencestrace.

[PUT SOCKETS

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

The socket connects either a
triggering or EXT X signal to the
trigger or horizontal circuits,
dependant on the TIME/DIV
switch position.

Situated on the rear panel and
connected via an isolating capa-
citor to the grid of the CRT. A
positive going signal is necessary
to intensify the trace with 10 V
amplitude providing a good con-
trast.' A negative going signal of
similar amplitude will blank the
trace.

A squarewave of 500 mV ampli-
tude at supply frequency is
provided at this socket to allow
for the checking of the calibration
of the Vertical channels or for
triggering the sweep at supply
frequency.

Provides a rectangular pulse at

timebase frequency to facilitate

the setting up of probes. To set up
the probe compensation operate
as follows:—

. Connect the probe to the in-
put socket of the channel with
which it is to be used and set
the EXT-CH1-CH2 switch to
the other channel.

R. The TRIG LEVEL control
should be turned fully anti-
clockwise and pulled out to
the AUTO position.

8. The TIME/DIVISION control
should be set to 500 us/divi-
sion.

Triggering is narmally AC coupled ~
. |but when TV is selected triggering

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor

" Oxon OX84QY
Tel- 01844-351694 Fax:- 01844-352554
Email:- enquiries@mauritron.co.uk

4. The appropriate VOLTSIDIV; Lt

SION control should be set to
0.05 V/division. .

5. The probe tip should be applied

to the PROBE TEST socket
and the probe trimmer adjusted
so that the leading corner of
the display is free from under
or over shoot. The illustration
below shows three conditions:
{(a} over compensated;

(b} correctly compensated;
{c) under compensated.

\

-

0-5 VOLT/DIV
500JSEC/DIV

GND

2.4

2.4.1

This is connected to the chassis of
the instrument.

FIRST TIME OPERATION

SETTING THE CONTROLS

Set the front panel controls as follows:—

INTENSITY
FOCUS

CH1) VOLTS/DIV
CH2 ) AC-DC-GND
CH1 Y POSITION

CH2 Y POSITION

EXT/CH1/CH2
TIME/DIV
POSITION
TRIG LEVEL
AC-TV

+ —

fully anti-clockwise - OFF
Central. .

0.1V

DC

Central

Fully anti-clockwise (should click
off)

CH1

10 ms

in and central
in and central
AC

+

Connect the CAL 0.5V socket {4mm) to input secket 1.
For this operation a lead of 7552 Co-axial cable is required
with a BNC plug at one end and a 4 mm plug at the
other. It should be possible to construct such a lead using
locally available parts but in case of difficulty contact
your local TEKTRONIX field office.
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2.4.2

25.2

253

25.4

2/76

SWITCH ON

1. Switch on by turning the INTENSITY control
clockwise.

2. Allow a short while for a trace to appear.

3. Centralize the trace jusing the X and Y (CH1)

POSITION controls.
4. Adjust the INTENSIT
at a suitable viewing in
5. Adjust the FOCUS cg
able trace.

Y control so that the trace is
tensity.
ntrol for the sharpest obtain-

6. Adjust the CH1 Y POSITION control so that-the

lower edge of the trag
lower graticule lines.
7. Observe that the over

e is level with one of the three

all waveform occupies 5 full

vertical divisions of the graticule.

8. Switch CH1 VOLTS/(
9. Observe now that the

vertical division of the
10.  Disconnect the inpu

IV switch to 0.2 V.

trace will only occupy 2%
graticule.

from CH1 INPUT leaving

only a reference trace, which can be aligned with

the graticule lines by 4
control, which is the

sing the TRACE ROTATION
lever sticking out of the top

of the instrument, under the rear handle end piece.
11.  Connect the input plug to CH2 INPUT.

12.  Set the EXT-CH1-CH2

switch to CH2.

13.  Switch on CH2 by rotating CH2 Y POSITION

control clockwise un
rotation will move the

14.  Set the lower edge of
ence line and observe
vertical divisions.

156.  Turn the CH1 POS
clockwise to the OFF
trace brightness increas

16. By now the user w

trace up the screen.
the trace to a suitable refer-
that the trace occupies 5 full

ITION control fully anti-
position and note that CH2
5es. l.eave CH1 off.

ill be conversant with the

operation of the Y or vertical controls so now they
should turn to the sweep controls. By turning the

TIME/DIV control an
it will go, it should
speed decreases.

17.  Set the TIME/DIV kn
number of cycles.

18.  Set the TIME/DIV k
more cycles of the wav

19. Pull out the X5 cor
display should be douB

USE OF ADDITIONA
TRIGGER SOURCE
We have been using the cont

i-clockwise in steps as far as
be noticed that the sweep

ob to 1 ms and observe the
nob to 10 ms and note that
eform should be seen,

trol and observe that the
le that in 17 above.

L FACILITIES

rol in the INT position but it

is possible to trigger from an external signal by plugging
the signal into the TRIG/EXT X socket. The EXT-CH1-
CH2 switch should be set to EXT.

SLOPE (+ or —)
The + — switch allows trigge

ing from a positive (+) going

or negative (—) going portion of the trigger signal. This is

important when it is only req
a waveform but where sever,
displayed the setting is often

AC-TV
For the inspection or measure
AC-TV control-is used in
inspection of TV field or T

uired to observe a portion of
al cycles of a waveform are
unimportant.

ment of most waveforms the
the AC position. For the
V line waveforms the switch

should be set to TV, and the + — switch to + for positive

going picture signals or —

for négative going picture

signals. For TV field waveforms sweep ranges of 0.5 sec/
div to 0.1 ms/div should be used. For TV line waveforms
sweep ranges of 50 us/div to 0.5 Us/div are required. In

the TV position the Level ¢

ontrol is inoperative but the

Auto position still gives a trace in the absence of a TV

signal of sufficient amplitude

TRIG LEVEL

to trigger the oscilloscope.

There are two modes of LEVEL control operation. In
the normal (contro! IN) position the triggering point can
be varied over the whole of the waveform to a maximum

of 8 divisions for a symmetric
in the AUTO position {c
restricted to approximately 2}

al waveform.
ontrol OUT) level control is
& divisions, and the timebase

il a click is heard. Further )

2.6

2.6.1

2.6.2

free runs in the absence of a trigger signal.

BASIC APPLICATIONS

The following are typical applications of oscilloscope type
D61A. Only outline procedures are given to allow the
user to adapt the method to individual requirements.
Familiarity with the controls of the instrument as out-
lined in 2.2, 2.3 and 2.4 should allow these basic tech-
niques to be applied to a wide variety of uses.

USE AS A MONITOR OR DISPLAY

One of the most frequent uses of an oscilloscope is as a
monitor or display. By correct adjustment of the X and Y
controls it is possible to display many cycles or a fraction
of one cycle of a repetitive waveform. Generaily it is
desirable to limit the display to the centre 6 divisions

vertically and in the case of a repetitive waveform to

display 1 to 8 cycles within the centre 8 divisions hori-
zontally. It is possible to use the D61A instrument in this
way to inspect a waveform for slope, over or undershoot
and ringing. Where it is required to compare two wave-
forms, such as the waveforms entering and leaving a
device, it is possible to feed the two waveforms to
the two channels and display them either vertically one
above the other, or superimposed.

PEAK TO PEAK VOLTAGE MEASUREMENT

AC — Symmetrical waveform

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

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

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

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

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

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

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

EXAMPLE

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

Peak to Peak Voltage =

VOLTS/DIV
(Setting)

Vertical

X Attenuator factor
deflection

{probe}

for our example
Peak to Peak voltage = 5.3 x 0.05 x 10
Peak to Peak voitage = 2.65 Volts.
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Measuring Peak to Peak Voltage
of a Waveform
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26.3

26.4

2.6.5

2.6.6

2/4

VOLTAGE MEASUREMENT BETWEEN TWO POINTS
ON A WAVEFORM

Proceed as in 2.6.2 abovVe substituting the two measure-
ment points for the peaks and setting the lower point on
one of the lower graticulg lines.

REFERENCE TO GROUND

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

1. Set the AC/DC/GND switch of the selected channel

INSTANTANEOUS VO}TAGE MEASUREMENT WITH

to DC. i

2. Set the EXT/CH1/CH2 switch to the channel
selected. |

3. Puil the TRIG LEVEL control out to the AUTO
position.

4. Connect the wa&eform to be measured to the
INPUT of the selected channel.

5. if the waveform\ns repetitive use the TIME/DIV
and X POSIT!ON\ {«—) controls to display at least
nne cycle. \

6. Switch the AC/DC/GND switch of the channel in

INSTANTANEOUS VO
REFERENCE TO A DC
Proceed as in 2.6.4 but
and feed in the refereng
be to remove the referen

TIME DURATION MEA

1.

use to GND.
Set the trace to

i
the lowest graticule line or other

suitable referencé line, using the Y POSITION

control,
Set to highest o

if the ppint to be measured is positive.

other suitable graticule line if

the point to be| measured is negative. AFTER

THIS DO NOT

CONTROL.
Set AC/DC/GND

ADJUST THE Y POSITION

switch to DC.

Measure the distanpce in divisions from the refer-

ence line to the p

bint to be measured.

Establish the polarity of the measured voltage.
If the measurement point is above the reference

line the voitage

is positive. If the measurement

point is under the reference line it is negative,
Multiply the estimate in {9) above by the VCLTS/
DIV switch setting and any probe attenuation

factor.

EXAMPLE

Assume that the
divisions with a
and the probe att

.. Instantaneous
voltage

Vertical Polar

distance x
{divisions)

For the values giy
Instantaneous

[nstantaneous
Voltage

veritcal distance measured is +2.7
VOLTS/DIV setting of 200 mV
enuation factor is X1

ty VOLTS/DIV  Probe
X  {Setting) X Attenuator
factor

en

voltage =27 x 1x0.2x1

= 0.54 Volts

LTAGE MEASUREMENT WITH
VOLTAGE
in step (6) set the switch to DC
e voltage to the input. Step 8 will
ce voltage.

SUREMENT

Connect the waveform-.to be measured, to CH1 or

CH2 INPUT.

2. Set the VOLTS/DIV switch to display a suitable
vertical amplitude of the waveform,

3. Set the TIME/DIV and Level controls to display the
appropriate portion of the waveform to be meas-
ured over the maximum number of horizontal
graticule divisions possible, keeping well inside the
graticule limits.

4. Use the Y POSITION control to move the trace
so that the measurement points are on the hori-
zontal centre ling.

5. The X POSITION control is used to move the
start of the measurement period to a convenient
reference point.

6. Measure the distance (divs) between the measure-

2.6.7

2.6.8

ment points.

7. Multiply the measurementin 6 above by the setting

of the TIME/DIV switch and if the X5 control
is used to divide by 5. This gives the time duration

EXAMPLE

If the distance between the points is 2.5 divisions
with the TIME/DIV control on 0.2 ms/div and the
magnifier is not used.

Time horizontal TIME/DIV

duration = distance X setting
(divisions)

S Time

duration= 2.5 x 0.2 ms

S Time
duration= 0.5 ms

mosafoaanieansle esen|onanjecse

T

74N

Z
v T
N

HORIZONTAL
DISTANCE

Measuring the Time Duration
between points on a Waveform

FREQUENCY MEASUREMENT

The time duration technique shown in 2.6.6 can be used
to establish the frequency of a periodically recurrent
waveform. The start of two adjacent cycles .is taken as
the measurement points and the time duration between
these points established. The frequency is the reciprocal
of the time duration.

EXAMPLE
If one cycle occupies 5 divisions with the time division
control on 0.2 ms/div and the X5 magnifier is used.
Horizontal TIME/DIV
Distance X {setting)
Magnification

Time =
duration

for the example

Time _ 5 x 0.2ms
duration 5
=02ms
1
Frequency = -
Time duration
= 1
0.2 x107
= 5 kHz

RISE TIME MEASUREMENTS

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

1. Connect the waveform to either input

2. Set the AC/DC/GND switch of the channel being
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used to the appropriate position. 2.6.9 CORRECTION FORMULA FOR FAST RISE TIMé

3. Set the appropriate VOLTS/DIV switch to display WAVEFORMS ;
4 to 8 divisions amplitude When the rise time of the oscilloscope is of the same order
4. Centre the display about the centre horizontal line. as the rise time of the waveform being measured it is
5. Set the trigger controls to obtain a stable display. \ necessary to apply a correction formula as follows:—
6 Set the TIME/DIV switch so that the 10% and 90% Actual ar — -
points of the| waveform lie within the centre 8 Rise time \/( Measured ) ( Oscilloscope | 2
divisions horizontally, ltra) = Rise time {trm)/ — \Rise time (tro)
7. Determine the|10% point of the waveform and use
the X and Y position controls to set this point to a EXAMPLE
convenient graticule point. ) Assume the rise time found by the method given in 2.6.8
8. Determine the 90% point and estimate the hori- is 53.2 ns. " The oscilloscope rise time is approximately
zontal distance in graticule divisions between the 35 ns. Applying the formula
10% and 80% points of the waveform. .
9. Multiply the distance obtained in (8) by the setting . Actual rise time = \/ (53.2)2 — (35)?
of the time divisions switch. If the sweep magnifier )
is used divide the result by 5. If the result is close . = 4/2830.24 — 1225
to the rise time of the instrument it is necessary
to apply a correction factor (See below). “=+/1605.24
EXAMPLE =40 ns
Assume that the horizontal distance between the
10% and 90% |points is 5 divisions and the TIME/ NOTE It should not be necessary to apply the correction
DIV switch is set to 100 ms and the sweep magni- to waveforms having a rise time greater than 150 ns.
fier is used. Also the quoted rise time is the maximum figure
Rise time = and the actual rise time could be considerably
horizontal X TIME/DIV better than this. This would mean that a calculated
distance : setting rise time would be in error. If it is necessary to
(divs) work to great accuracy it would be necessary to

measure the bandwidth of the instrument and calcu-

sweep magnification el
P {nag late the rise time as follows:—

for the example .
5/x 100 us 0.350

Rise time = —————o Rise time = —_——— s
5 Bandwidth {(MHz)

.. Rise time = 100 s

:
+

0,

Ve POINT
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Measuring Rise Time.
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ATTENUATOR AND VERTICAL INPUT
AMPLIFIER Figures 1ﬁ&13.

CH1 and CH2 are identical and the following description
covers both channels.

The input to the attenu?tor is connected via C801 to
the input socket SK901 on AC, directly to the input
socket on DC or to grounc% on GND. The capacity com-

-pensated attenuator is switched by S902 wafer 1 in steps

of 100, 10 and 1 and the|output is fed to the gate of
TR601 via C601 and R602 which, together with D601,
protect the input against| overloads up to +40Q V.
TR601 is a F.E.T. source fgllower whose output DC level
is adjusted to zero by R604 and R608. The output is then
attenuated in steps of 5, 2 and 1 selected by S902 wafer
2 F and fed to the base of TR603 which together with
TR604 forms a longtailed |pair. The diodes D602 and
D603 in the emitters increase the signal handling capacity
without affecting the change in gain which remains
directly proportional to current and, therefore, to supply
voltage. This compensates for the CRT sensitivity which
is inversely proportional to supply voltage and hence the.
overall vertical sensitivity rgmains independent of supply
voltage. Vertical shift is fed to the base of TR604. The
gain of the channel is set up by R613 which controls the
total stage emitter currént. The collector currents of
TR603 and TR604 pass through thermal compensating
networks R611, C602 and R614, C603 and also through
grounded base stage TR602|to the output stages. TRB02
isolates the channel switching waveforms from the input
circuit.

|

VERTICAL OUTPUT AMPLIFIER

Figure 2 )

The collector currents of the selected channel pass through
diodes D637 and D638 for Channel 1, or D642 and D643
for Channel 2, to the bases of shunt feedback stages
TR633 and TR636. The output of TR633 and TR636 are
fed to the bases of TR634/and TR635, a longtailed pair
whose collectors feed the Y| plates of the CRT. C641 and
R671 in the emitter circuit gre adjusted for the best pulse
response and TH631 compensates for the temperature
coefficient of the input stages. The appropriate channel
is selected either manually by S631 and S632 which are
ganged to the vertical shift jcontrols, or automatically by
the Chop/Alternate circuit TR631 and TR632. On EXT X
and Time/Div speeds of 2 ms/div and slower, TR631 and
TR632. operate as a free-running multivibrator at a
frequency of approx. 100 |kHz. When TR632 conducts
D635 and D636 conduct and turn off D637 and D638
thus disconnecting Channe} 1. Conversely when TR631
conducts D639 and D641 |conduct and turn off D642
and D643 thus disconnecting Channel 2. C632 and C634
feed pulses to the unblanking amplifier to blank out the
trace during the transitions. On Time/Div speeds above
2 ms/div, TR631 and TR632 operate as a bistable whose
state is changed at the end pf each time base sweep by an
edge from the emitter of Trﬁm. The network L631, C640,
R640 in CH1 and L632, C649, R669 in CH2 delay the
transitions. until the trace is‘ blanked. The vertical output
amplifier current supplies| the +13 V line which is
decoupled by C645 and also the +7.5 V line which is
stabilized by zener diode D644. The +7.5 V is used as a
reference for the —7.5 V line which is a shunt stabilizer
circuit consisting of TR637, R659, R666, R667 and
R668. R658 compensates for variations in the —13 V line
and reduces the effect of supply voltage variations on the
—7.5 V line. .

» o 9 =7

& o 3

3.2

3.3.

3.3.1

SECTION 3 |
CIRCUIT DESCRIPTION

TRIGGER CIRCUIT Figures3& 4

This consists of a longtailed pair TR23 and TR25 similar
to the Vertical Amplifier input stage but with temperature
compensation in its emitter circuit. On the CH2 position
the input is connected to CH2 and EXT X position via
.C20, C21 and R23 to the TRIG/EXT X socket. On all
other .positions of the Time/Div switch the input is
connected to S20 which selects either the EXT TRIG
socket, CH1 or CH2 signal. The output from the appro-
priate coilector, selected either by the Polarity switch $21
or the Time/Div switch S1, is connected via diode D27 or
D31 to the emitter of common base stage TR26. The
collector of TR26 is connected via D54, D33 and D34 to
the input of the Horizontal Amplifier on CH2 and EXT X
positions of the Time/Div switch §1. On other positions of
the Time/Div switch the collector of TR26 is AC coupled
via D32 to the base of TR21, a shunt feedback stage.

On the AC position of §22 the output of TR21 is con-
nected via diodes D58 and D59, which limit the voltage
swing, to the input of the Schmitt trigger circuit TR22
and TR24. The Level control R21 allows the mean DC
level. of the output of TR21 to be varied so that any por-
tion of the trigger signal can be set at the triggering level
of the Schmitt. When the Level control is in the Auto
position the range of the Level control is restricted by the
addition of R20 in series with R22. This reduces the Level
control range from more than 10 divisions to approxi-
mately 2.5 divisions, On the TV position of $22 the
output of TR21 is connected via diode D57 to the sync
separator TR38 which conducts only during the sync
pulses and is cut off during the video signal. On Time/Div
speeds of 100 Us and slower the output of TR23 is inte-
grated by R128 and C63. This gives a waveform where the
field pulses are of greater amplitude than the line pulses
and are fed via TR25 to the input of the Schmitt trigger
circuit. On Time/Div speeds of 50 Us and faster C83 is
disconnected from ground by cutting off diode D56. The
line and field pulses are then of equal amplitude and are
fed via TR39 to the input of the Schmitt trigger circuit.
On TV diodes D58 and D59 are cut off and the Level
control is disconnected by switching R22 to —13V. The
Schmitt trigger circuit TR22 and TR24 provides a con-
stand amplitude trigger signal at the collector of TR24 to
the timebase and bright-line auto circuit.

TR30 provides a positive going gating pulse to the base
of TR24 to inhibit the Schmitt trigger circuit during the
timebase sweep. This prevents trigger pulses being pro-
duced during the sweep and breaking through into the
Vertical Amplifier. To prevent the triggering pulses which
are produced by the gating waveform being fed to the
bright-line AUTO circuit a negative differentiated pulse is
fed from the collector of TR30 to the anode of D43
cutting it off before the arrival of the positive trigger
pulse. The trigger pulse is thus prevented from reaching
the bright-line circuit, triggering it and interupting the
free running tf the timebase. The gating is removed on
timebase speeds below 1 ms/div by removing the HT
supply to TR30 by means of S1 — 2F,

TIMEBASE, UNBLANKING AND BRIGHT
LINE AUTO.CIRCUIT Figure 4

The differentiated positive pulse from the trigger circuit
‘is fed via D36 to the base of TR27 which together with
TR29 forms a bistable. The positive pulse turns on TR27
which in turn cuts off the clamping transistor TR34. The
timebase, a F.E.T. Miller circuit, then runs up linearly
charging up the hold-off capacitor via D47 and resetting
the bistable via R114. When TR27 cuts off, TR34 con-
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3.33

3.4

3/2

ducts and discharges the timing capacitor until D45
conducts and reduces the current in TR34 to the value
required by the timing resistor. At this point the flyback
stops. During the flyback the hold-off capacitor discharges
through R114 until D48 conducts. At this point the
action is complete and [the timebase can be triggered by
the next triggering pulse.

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

--of TR35 is low and D49 is cut off returning the timebase

to the normal triggered ¢ondition.
|

s The collector current OJ TR29 which is cut off during the

sweep is fed to the inpyt of TR28. The collector of TR28
goes negative at the beginning of the sweep until diode
D38 conducts and clamps the collector potential at about
3 V, thus unblanking the sweep. When TR29 conducts at
the end of the sweep TR28 collector goes positive blanking
the trace. On chop positions of the sweep negative edges
from the chop circuit are fed to the base of TR28 to blank
the trace during the transitions.

HORIZONTAL AMPLIFIER Figure3

This consists of a shunt feedback stage TR31 with
switched feedback resistors to give X5 expansion. The
sweep and horizontal shift currentsare mixed at the input
of the shunt feedback stage and the output is fed to a
longtailed pair, TR33 and TR37, which feeds the hori-
zontal deflection plates of the CRT. D44 clamps the
collector of TR33 and prevents it from bottoming.

. On the EXT X and CH2 positions of the Time/Div
switch the input of TR31 is switched to the coliector of
TR26 via D33, D34 and D54 and the X5 feedback resistor
is shorted out by diodes D33, D34, D35 and D37. The
trace is then deflected horizontally via the EXT X socket
or from Channel 2. On|these positions the gate of TR36

35

3.5.1

3.52

3.5.3

3.5.4

355

3.5.6

is connected to the cathode of D47 which clamps the
output of the timebase at about +1 V and turns off TR29
thus unblanking the trace.

CRT CIRCUIT AND POWER SUPPLY
Figure 5

" The supply voltage is fed via the power ON/OFF switch

S401, the fuse FS401 and the voltage selector SK401 to
the appropriate primary tapping on T401.

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

The +117 V line is obtained from a bridge rectifier D401 %
D402, D403 and D404 with reservoir capacitor C403 and--*
smoothed by R406 and C408 to provide the +110 V line %

and by R407 and C406 to provide the +80 V line.

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

The +2500 V line is obtained from a voltage doubier
circuit consisting of D408, D409, C401 and C404.

The calibrator circuit provides a 0.5 V squarewave at
supply frequency. It is produced by a diode switching
circuit in which a current derived from the stabilized
—~7.5 V line is passed through D413 and R408 during
negative half cycles of the AC voltage from the 13 V
transformer winding. On positive half cycles D413 is cut
off and the current passes through D412 and R402. The
output voitage is set by R405. The temperature coefficient
of the diode D413 is compensated for by the negative
coefficient of the output resjstor R408 giving an output
voltage which is nominally independent of temperature.

The grid_voltage of the CRT is derived from a zener diode
connected between the CRT cathode and the —1050 V
supply. The voltage is varied by the intensity control

R301. The intensity of the trace may be varied by signals -
fed via the Z Mod socket SK301 and C301 to the grid of "

the CRT.

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor
Oxon OX9 4QY

Tol:- 01844-351694 Fax:- 01844-352554

Email- enquiries@mauritron.co.uk
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Care must he taken not to touch high

4.1

4.1.1

4.1.2

4.2

4.2.1

4.2.2
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SECTION 4

MAINTENANCE AND RE-CALIBRATION

voltage tags. The instrument MUST BE UNPLUGGED whe.n removing the case, removing or replacing

the tube, or other components and where possible during other servicing.

INTRODUCTION

GENERAL , »
The solid state design of the instrument makes frequent
adjustment of the internal preset components unnecessary.
The appropriate part of the re-calibration procedure
should be carried out, whenever the instrument fails to
meet its specification, or whenever a defective component
is replaced. Section 3 should|be helpful in deciding which
part of the circuit requires adjustment.

CALIBRATOR .
The internal 0.5 V calibration signal allows the accuracy
of the vertical amplifier system to be checked. The
calibration signal which is at supply frequency can also
be used to check the sweep ﬁpeed to the accuracy of the
supply frequency. '

TOOLS AND EQUIPMENT -

To carry out the whole [calibration procedure, the
following tools and equipment are required:—
Low-capacitance trimming tool (for preset capacitors).
Small screwdriver {for preset potentiometers).

Amplitude Calibrator, providing 1 kHz squarewave, ampli-
tude 50 mV, amplitude accurdcy within 0.25%.
Time-mark Generator, providing markers of 1 ms, 1 Us
and preferably, 0.5 Us. Accuracy within 0.1%.
Squarewave Generator, providing outputs of 1 kHz and
10 kHz, 50 mV to 50 V. |

Squarewave Generator, providing outputs of 10 kHz,
100 kHz and 1 MHz with rise-time less than 10 ns.
Coaxial cable and terminating fresistor for the above.
Monitor Oscilloscope, compléte with X10 passive probe,
and having a sweep output socket.

Passive Probe, X 10 attenuation, suitable for input capaci-
ties of 25 to 35 pF.
Test Meter, 20,000 $2/volt or higher, accuracy within 2%
2.5V DC 10 2500V DC. ’
Sinewave Generator, 1 kHz, 10 kHz and 50 kHz.

Coaxial leads allowing the same signal to be connected
to Channel 1. Channel 2 and| the EXT socket.

MECHANICAL

ACCESS TO INTERIOR

NOTE: UNPLUG INSTRUMENT FROM SUPPLY
BEFORE REMOVING COVERS

The cabinet covers are removed as follows:—

1. The back cover is removed by undoing and
removing the three fixing screws and pulling the
cover off. |

2. The lower side panels can then bé slid backwards
out of position. Ea
To re-fit the covers it is necessary to slide the lower
covers into position taking care that the slot on the
lower edge engages with the raised portion of the
lower panel bezel, and [that the lug at the top is
engaged. The rear cover should be slid into position
and the three screws inserted.

CRT REMOVAL ‘ ,

1. Disconnect the instrument from the ac supply.

2. Remove the covers as shown in 4.2.1 above.

3. Short point k on the Printed Circuit board to chassis
via a 1 M2 resistor and keep the short in place for

4.2.3

4.24

4.3

4.3.1 -

4.3.2

about 1 minute to discharge any residual high

voltage.

-4, Remove the INTENSITY and FOCUS knobs.

5. Remove the felt washers and the panel bearing
the name TELEQUIPMENT.

6. Remove the 4 screws fixing the plastic bezel

surrounding the tube face and pull off the bezel
and graticule.

7. Slide off the black section of the upper case by
moving forward.

8. Spring down the ends of the springy copper strip
above the tube and slide the strip out.

9. Pull off the tube base (at the rear of the tube)

using the loop provided.

10.  Loosen the screws holding the clamps which fix the
rear tube screen to the plastic moulding and slide
these clamps off.

11.  Slide the tube gently forward easing the mumetal
past the lower support and chassis edge until the
PDA cap is clear of the chassis. . :

12.  Remove the PDA cap by pulling out and then slide
the tube right out of the instrument.

RE-FITTING CRT

The procedure for re-fitting is the reverse of 4.2.2 above.
Care must be -taken in easing the front of the mumetal
screen past the chassis edge, and in keeping the PDA cap
clear of the chassis front.

REPLACING INTENSITY OR FOCUS CONTROLS
If it is required to replace either of these controls it is
necessary to remove the C.R.T. as above to allow enough
room to get to the extension spindles and fixing nuts.

CALIBRATION PROCEDURE

INITIAL SETTING

1. Remove side covers, reference Para 4.2.1. Connect
to a suitable A.C. power source and switch the
instrument on.

2. Set the front panel controls as follows:—
AC-DC-GND } GND -

VOLTS/DIV JCH1 & 0.01

POSITION )JCH2 Mid-position
TIME/DIV )} 1ms

Horizontal POSITION Mid-position, push in

TRIG LEVEL Mid-position, out (AUTO)
+ . +

EXT-CH1-CH2 EXT

AC-TV . AC

FOCUS ) Adjust for well defined
INTENSITY) low brilliance trace

SUPPLY LINE VOLTAGES (R668)

D.C. supply line voltages should normally lie within the
prescribed limits when A.C. power source voltage coin-
cides with the setting of the line voltage selector on the

- rear of the instrument.

The —7.5 V line is adjustable by means of R668, It
should normally ‘only require re-setting when TR637 has,
been replaced. Note however, that any adjustment of this
line necessitates the carrying out of the entire Calibration
Procedure as detailed in this Section.
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Supply Line Test Point Limits

- 7.5V CH1 POSITION potentiometer -7.3V to =7.7V
violet-blue wire

+7.5V CH1 POSITION potentiometer +7.1V to +7 9V
orange-white wire

—13Vv Horizontal POSITION poten- —12.4V to —13.6V
tiometer mauve-white|wire .

+13V Test Point 3 +11.9V to +12.1V

+ 80V Test Point 22 +75V to +85V

+ 110V |Test Point 29 +107V to +117V

—1050V |[Test Point 156/7 —-1060V to —1160V]

+2500V |Test Point 156/K +2400V to +2500V

4.3.3 ASTIGMATISM AND GEOMETRY (R305 and R307)

1. Set TIME/DIV to! 100 us and display a 10 kHz
sinewave signal on|one channel only at 6 divisions
vertical amplitude.

2. Adjust FOCUS and R305 (Astigmatism) for best
definition of display. Leave 10 kHz signal connec-
ted.

3. Set TIME/DIV to 1 ms.

4. Select AUTO and ensure that no signal is connected
to EXT. o :

5. Set EXT-CH1-CH2 switch to EXT so that display

- becomes an unsynghronised raster.

6. Adjust R307.s0 that the raster becomes as nearly
as possible rectangular.

7. Disconnect 10 kHz signal.

4.3.4 VERTICAL AMPLIFIER
4.3.41 CHANNEL 1 VOLTS/DIV BALANCE (R604 AND R608)

1. Check that Chanrel 1 input switch is set to GND
and VOLTS/DIV to 0.01

2. Turn Channel 1 on, Channel 2 off.

3. Connect test meter between test point C3 and
chassis.

4. Adjust R604 for |zero reading. 1t should normally
be necessary to adjust R604 only when TR601 has
been replaced. After adjustment of R604, R613
must.be checked jand re-adjusted if necessary. See
para 4.3.4.5. Disconnect test meter. '

5. Switch Channetl 1|VOLTS/DIV between 0.01, 0.02
and 0.05 positions. Adjust R608 to eliminate verti-
cal movement of the trace.

4.3.4.2 CHANNEL 1POSITION|BALANCE (R618)

1. Connect test meter between Channel 1 POSITION
potentiometer moving contact {red-blue wire) and
chassis.

2. Adjust POSITION for zero reading.

3. Adjust R618 to bring the trace to the centre of the
screen.

4. Disconnect test meter.

4.3.43 CHANNEL2 VOLTS/D{V BALANCE (R704 AND R708)

1. Check that Chanpnel 2 input switch is set to GND
and VOLTS/DIV |to 0.01.

2. Turn Channel 2 on and Channel 1 off.

3. Qonnect test meter between test point C33 and the
chassis. :

4. Adjust R704 for zero reading.

It should normally be necessary to adjust R704
only when TR701 has been replaced. After adjust-
ment of R704,|R713 must be checked and re-
adjusted if necessary. See para 4.3.4.6.

5. Disconnect test meter.

6. Switch Channel ﬁ VOLTS/DIV between 0.01, 0.02
and 0.05 posnts:onsA Adjust R708 to eliminate
vertical movemeTt of the trace.

4/2 ‘

4.3.4.4

4.3.45

- 4.3.4.7

4.3.4.8

435

4.3.5.1

CHANNEL 2 POSITION BALANCE (R718)

1.

2.

3.

4.

1.

2.
3.

4.

Connect test meter between Channel 2 POSITION
potentiometer moving contact {red-blue wire} and
chassis. .
Adjust POSITION for zero meter reading.

Adjust R718 to bring the trace to the center of the
screen.

Disconnect test meter.

‘CHANNEL 1 GAIN (R613)

Set Channe! 1 VOLTS/DIV to 0.01 and Amplitude
Calibrator output to 50 mV.

- Display Amplitude Calibrator output on Channel 1.

Adjust the amplitude of the display to exactly 5
divisions with R613.
Disconnect Amplitude Calibrator.

CHANNEL 2 GAIN (R713)

1.

2.
3.

4.

Set Channel 2 VOLTS/DIV to 0.01 and Amplitude
Calibrator output to 50 mV.

Display Amplitude Calibrator output on Channel 2.
Adjust the amplitude of the display to exactly 5
divisions with R713.

Disconnect Amplitude Calibrator.

PULSE RESPONSE (C641, R671 and R653)

1.
2.

5.

Set both VOLTS/DIV to 0.01.

Display a 1 MHz squarewave signal simultaneously
ori both channels. {Ensure that the co-axial cable
connecting the signal to the instrument is correctly
terminated).

Adjust C641 and R671 to optimise Squarewave
response on both channels. |f the response of the
channels is not exactly the same, adjust for best
compromise.

Adjust R653 to minimize the change in squarewave
response occurring when enher POSITION control
is adjusted.

Disconnect squarewave signal.

ATTENUATORS (C902, C903, C904 and C905}.

Channel 1 and Channel 2 attenuators and input selector
circuits are electrically identical. Corresponding compo-
nents in these parts of the two channels carry the same
component references.

1.
2.

14,
15.
16.

Set Channel 1 input switch to D.C.

Display a 10 kHz squarewave of 0.6 V amplitude
on Channel 1, using the 0.1 VOLTS/DIV position
of the attenuator.

Adjust CS05 for the best response {square corner
without overshoot or undershoot).

Set Channel 1 attenuator to 1 VOLTS/DIV and
increase the amplitude of the squarewave to 5V.
Adjust C904 for the best response.

Disconenct squarewave signal.

Connect a X10 passive probe to the input of
Channel 1.

Set the Channel 1 VOLTS/DIV to 0.01.

Display a 1 kHz squarewave of 0.5 V amplitude
via the probe.

Adjust the probe compensation for the best square-
wave response.

Set VOLTS/DIV to 0.1 and increase the amplitude
of the squarewave to 5 V.

Without altering the probe compensation, adjust
C903 for the best squarewave response.

Set VOLTS/DIV to 1 and increase the amplitude
of the squarewave to 50 V.

Adjust C902 for the best squarewave response.
Disconnect signal and probe.

Repeat Ops 1 to 15 for Channel 2.

HORIZONTAL AMPLIFIER

OQUTPUT STAGE BALANCE (R108 and R113)

1.

2.

With TIME/DIV set to 2 ms display a 1 kHz signal
(sinewave or squarewave) on Channel 1.

Adjust the horizontal POSITION control to the
point where the lefthand end of the trace does not
move when the X5 switch is operated.

Without re-adjusting the POSITION control, bring
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4.35.2

4.35.3

4.3.6

4.3.6.1
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® N

9.

10.
1.

the left-hand end of the trace to the centre vertical
graticule line by adjustment of R113.

Position the trace centrally on the screen with the
horizontal POSITION| control.

Adjust R108 for the best horizontal linearity at
the right and left-hand extremities of the CRT
screen.

.PRE-AMPLIFIER BALANCE (R37, R49 AND R80)

Set TIME/DIV to 2 ms.
Short tag C2 or the top lead of C20 to ground.

Set EXT-CH1-CH2 switch to EXT.

Connect test meter hetween test point (H—) and
Chassis {+). )

Adjust R49 so tha% the test meter reading is
independent of the pgsition of the % switch.
Disconnect the test m ter

Set TIME/DIV to 1

Adjust the left-hand end of the trace to the left-

“hand edge of the| graticule by means of the

POSITION control.
Turn TIME/DIV to CH2 and bring the spot to the
centre vertical gratlcu e hne by adjusting R80.

Set TIME/DIV to EX

Bring the spot to the central graticule line by
adjusting R37.

CHANNEL 2 HORIZONTAﬂ GAIN (R104)

1.
2.

3.

TRIGGER AND SWEEP

50 mV and connect tq the input of Channel 2.
Set Channel 1 input switch to GND and channel 2
input switch to A.C.

Set Channel 2 VOLTS/DIV to 0.01.

Set horizontal deflection to exactly 5 division with
R104.

Disconnect Calibrator.

Set TIME/DIV to CH ’
Set the output of the Amplitude Calbrator to

|
!
1
|
|
\

TRIGGER SENSITIVITY (R31)

1.

ahWwN

N

10.
11.

12.

Set TIME/DIV t0 2 ms.

Set CH1 and CH2 VOLTS/DIV to 1 V and both
channels on. .

Feed 0.5 V 50 Hz squarewave to both INPUTS.
Set both AC-DC-GND [switches to DC.

Push TRIG LEVEL in with TRIG switches set to
CH1 and +.
Adjust LEVEL for a triggered trace.

Turn R31 anti-clockwise until multi-triggering
takes place. Note setting of R31.

Remove the 50 Hz input signal.

Feed 0.25 V 10 kHz signal to both INPUTS

Set TIME/DIV to 100
Turn R31 clockwise
if necessary to maint

justing the LEVEL control
in triggering until a position

.is reached at which triggering can not be obtained

or, the pot is fully clockwise. Note setting of R31.
Adjust R31 to halfway between the two positions
previously noted.

4.3.6.2

4.3.6.3

4.3.6.4.

4.3.65

4.3.7.

13.

15.

Remove the 10 kHz input signal.

Feed a 1div amplitude 10 MHz sinewave to CH1
and check that a locked trace can be obtained by
adjustment of the LEVEL control on both +ve and
—ve. If not turn R31 anti-clockwise sufficient to
obtain a locked trace but not as far as in 7 above.
Repeat 14 on CH2 both +ve and —ve.

SWEEP STABILITY (R74)

DW=

o

Remove CAL signal.

Apply a 1 kHz signal.

Set TIME/DIV to 1 ms.

Bring the RH end of the trace on to the screen
using the X POSITION control.

Adjust R74 anti-clockwise. until the trace dis-
appears noting the position of the end of the
trace at that instant.

.Turn R74 clockwise until the timebase starts to

free run again noting the position of the end of
the trace.

Re-adjust R74 to bring the RH end of the trace
half way between the two positions previously
noted.

Tms/DIV SWEEP ACCURACY (R89)
This adjustment should not be performed until any neces-
sary ad]ustments have been made to R104. See para.

4.3.5.3.

1. Set TIME/DIV to 1 ms. .

2. Display 1 ms markers from the Time Marker
Generator on Channef 1.

3. Adjust R89 so that markers are exactly one major

division apart over the centre 8 divisions. Leave
Time Marker Generator connected.

SWEEP LENGTH (R77)
Adjust sweep length to 10.5 divisions with R77. Leave
Time Marker Generator connected.

0.5us/DIV SWEEP ACCURACY (C2).

1.
2.
3.

Set Time Marker Generator to 0.5Us.

Set TIME/DIV to 0.5 s,

Adjust C2 (mounted on TIME/DlV switch) so that
one marker occurs for each major division over
the centre 8 divisions. (Alternatively, set Time
Marker Generator to 1 Us and adjust for one
marker every 2 divisions).

Disconnect Time Marker Generator.

INTERNAL CALIBRATOR (R405)

1.
2.
3.

Set Channel 1 input switch to DC.
Set VOLTS/DIV switch to 0.1 V.
Display a 0.5 V 1 kHz signal from the Amplitude
Calibrator and adjust R613 for exactly 5 divisions

‘vertical deflection.

Remove Amplitude Calibrator signal and connect
the internal calibrator signal to Channel 1.

Adjust the amplitude of the displayed signal to
exactly 5 divisions with R405.

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor
Oxon OX9 4QY
Tol 01844-351694 Fax:- 01844-352554
Email:- enquies@mauritron.co.uk .
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Values of resistors are stated in
are stated in sub-multiples of farads; ra

Whenever possible, exact replag
standard components.

Any order for replacement part

1. Instrument
2. Instrument
3. Component

The table below gives the block
the circuitry and printed circuit boards

.

For Service Manuals Contact

SECTION 5 S oy Toa A Chinor
Tel: 01844%@299;(34 $§44352554
- COMPONENT LIST Eml: nquiiss@naurton ook

ohms or multiples of ohms; ratings at 70°C are in watts or sub-multi

m ples of watts. Values of capacitors
tings at 70°C are in volts or kilovolts.

tements for components should be used, although locally available alternatives may be satisfactory for

s should include:

type
serial number
circuit reference

Component part number
Component value

CIRCUIT REFERENCE BLOCKS

s of circuit references, so that the reader can relate the item

s listed in this chapter and their location in
in Section 6.

Circuit
Reference i
. Circuit Fig.
From To ’
) Trig Input & Horizontal Amplifier 3
1 300} Sweep Generator - 4
) Time/Div Switch 2.3 4and6
301 400 CRT ) 5
401 600 Power Supply )
' ) Volts/Div Switch and Vertical input Amplifier CH1 1A
)
) Volts/Div Switch and Vertical Input Amplifier CH2 1B
601 1000 )
) Y Amplifier 2
)
) Volts/Div Switches 1A, 1B and 6
{
ABBREVIATIONS
BM  Button mica CMP Cermet preset PS Polystyrene
[of Carbon E Electrolytic Se Selenium
CP  Carbon preset Ge  Germanium Si ‘Siticon
CV  Carbon variable MF  Metal Film SM Silver mica
CER Ceramic MO  Metal oxide WW  Wire-wound
CT  Ceramic Trimmer PE Polyester WWP  Wireswound preset
CM  Cermet thick|film PP Polypropylene WWW Wire-wound variable

36 - 38

Telephag

All requests for repairs or replacement p
assure you the fastest possible service. In
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TEKTRONIX U.K. LIMITED
Cotdharbour Lane, Harpenden, Hertfordshire, England
ne: Harpenden 63141 Telex: 25559,

arts should be directed to the Tektronix Field Office or representative in your area. This procedure will
the UK enquiries should be made to Harpenden.
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DESCRIPTION DESCRIPTION e :
CIR PART VALUE TOL RATING - CIR PART VALUE TOL RATING|,
REF NUMBER F TYPE % \' ©  REF NUMBER F TYPE % v |
c1 285-0866-00 10p PS 1p’ 350 - ‘C409  290-0540-00 15U E 450
c2 2810137-00 6-30p cT . 350 Co : { ‘
c3 285094300 10u PC 1 63 < can 290-0540-00 15 E 450 |
ca 285-094200 10n PS 125 C412  290-0540-00 151 E 450 '
c5 285-105700 50p PS 1p 350
c6 2850791-00 470 n PE .10 125 .
c7 . 285-079200 4.7 n PE 20 125 , : _ ] :
c20 281-069600 0.75p CER 0.1p 500 C601 285-1058-00 10 n PE 20 400
c21 285077300 100 n PE 20 400 T €602 285-0850-00 1n PS 5 125 :
(1719) , C603 285084700 560p PS 5 125
c23 290-0780-00 10 i E 25 . : I
c24 281-0802-00 68 p CER 0.25p 400 o
(1719) X
(1719) ' C630 285-0810-00 820p PS 5 125 .
(1719) . c631 285085400 100 p PS 2p 350 |.
» , €632  285-106300 390p PS 5 160 |’
c29 285-0869-00 . 47p PS 2p 350 C633  285-1015-00 4.7 n PE 20 160 !
“(1719) C30 281-0710-00 10n CER 250 C634  285-1063-00 390 p PS 5 160
c31 285-0990-00 1.0u PE 160 €635 285-0872-00 180 p PS: 2 350
c32 285085400 100 p PS 2p 350. C636 281-0710-00 10n CER 260
: : C637 285-0854-00 100 p PS 2p 350
(1719) C638 281-0678-00 3p CER 0.1p 500
(1719) €639 285-0810-00 820 p PS 5 125
- C640 285076000 330p PS 5 125
c37 285-0982-00 82p PS 1p 350 C641 281015700 6.5-855p PP - 500
c38 290-0664-00 4.7 u E 160 642 285-0872-00 100 p PS 2 350
C39 285-077600 27 p PS ip 350 C643 285-0915-00 100 n PE 20 100
(1703) C644  281-067800 3p CER 0.1p 500
ca1 285-0779-00 470 n PE 20 100 C645 290057900 1m E 18 |
{1703) €646 290-0663-00 470 u E 10 i
c43 290-0625-00 4.7 u E 160 C647 290062700 224 E 40
ca4 285088700 1.5n PS 5 125 c648 290-0663-00 470 u E - 10
(1703) C45 2810676-00. 22p. CER 0.1p 500 C649 2850760-00 330 p PS 5 125 |
c46 281071000 10n CER 250 |
c48 2850866-00 10p PS 1p 350 : €652 285087201 180 p PS 2 350
c49- 281071000 10n CER 250 €653 281071000 10n CER 250
"C50 ~ 281-0710-00 10n CER 250 €654  281-0710-00 10n CER 250 !
c51 2810710-00 10n CER 250 !
€52 281073400 100n CER 30
c53 281071000 10n CER 250
cs54 285-0867-00 20 p PS 1p 350
cs5 2850869-00 47p PS 2p 350
C56 290-0664-00 4.7 u E 160
C57 281071000 10n CER 250 .
C58 - 290066300 330u E 16 c701 285-1058-00 10n PE 20 400
C59 285091500 100 n PE 20 100 C702 285085000 1n PS 5 125
. - C703 285084700 560p " PS 5 125
(1670) C61 281-0710-00  '10n CER 250 Cc704 281-071000 10n CER 250
C62 285-091500 100 n PE 20 100
c63 285-1054-00 270p PS 1 350
c64 285-0869-00 47 p PS 2 po 350
ces 281073100 56p CER 05p 750 *C301 285-0772-00 100 n PE 10 400
€902  281-0137-00 6-30p cT 350
C903 281-0137-00 6-30p cT 350
C904 281013700  6-30p cT 350
. €905 281-0137-00  6-30p cT 350 ‘
C301 281067700 10n . CER 2k - C906  285-0854-00 100 p PS 2 350
€302 281-071000 10n CER 250 . C907 285085000 1n PS 5 125
C303 281-0710-00 10 n CER 250 !
C304 285-0788-00 100 n PE 10 125 ‘ ‘ |
) !
C401 281070600 30n CER 1.5k ; !
C402 290-0659-00 2.2/22m E 16 ‘
£403 290-0673-00 330 u E 160
c404 281-0681-00 10n CER 4% : . {
C405 285-0874-00 470 p PS . 5 125 .
C406 290066000 100U |- E 100 :
c407 281-0681-00 10n . CER 4 kv
c408 290-0673-00 330 u E 160
. !
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CIR PART RATING
REF NUMBER VALUE DESCRIPTION TYPE ’
D24 162-0062-01 75V 1Ng14 Si 50 mA
D25 - 152-0062-01 75V 1Ng14 Si 50 mA
D26 152-006201 75V 1N914 " Si 50 mA
D27 152-0062-01 75V 1N914 Si 50 mA
D28 152-0062-01 %V 1NS14 Si 50 mA
D29 152-0062-01 75V 1N914 Si 50 mA
D30 152-006201 %V 1N914 Si 50 mA
D31 152-0062-01 75V 1N914 Si 50 mA
D32 152-0062-01 7BV 1N914 Si 50 mA
D33 152-0062-01 75V 1NS14 Si 50 mA
D34 152-0062-01 7BV 1N914 Si 50 mA
D35 152-0062-01 75V 1N914 Si 50 mA
D36 152-0062-01 75V 1N914 Si 50 mA
D37 152-0062-01 75V “1N914 Si 50 mA
D38 152-0062-01 75V 1NS14 Si 50 mA
D39 152-0062-01 75V 1Ng14 Si 50 mA
D40 152-0062-01 75V 1N914 Si 50 mA
D41 162-0062-01 75V 1N914 Si 50 mA
D42 152-0062-01 5V 1N914 Si 50 mA
D43 152-0062-01 BV 1N914 - 8i 50 mA
D44 152-0062-01 75V 1N914 Si 50 mA
D45 162-0062-02 7%V 1N4148T Si 50 mA
D46 162-0062-01 7%V 1Ng14 Si 50 mA
D47 152-0062-01 7BV 1N914 - 8i 50 mA
D48 152-0062-01 75V 1N914 Si 50 mA
D4g 152-0062-01 YERY 1N914 Si 50 mA
D50 152-0062-01 1N4148 Si 50 mA (1659)
D51 - 152-0062-01 75V 1N914 Si 50 mA
D52 162-0062-01 7%V 1N914 Si 50 mA
D53 152-0062-01 75 V 1N914 Si 50 mA
- D54 152-0062-01 75V "INS14 Si 50 mA
D55 + 152-0062-01 75V 1N914 Si 50 mA
D57 152-0062-01 75 V 1N914 Si 50 mA
D58 1562-0062-01 75V 1N914 Si 50 mA
D59 . 162-0062-01 75V 1N914 Si 50 mA
D61 162-0062-01 75V 1N914 Si 50 mA
D62 152-0062-01 75V 1N914 Is Gontact Si 50 mA
r Service Manuals Conta
Mi?JRITRON TECHNICAL SE.RVICES
8 Cherry Tree Rd, Chinnor
Oxon OX9 4QY
Tel:- 01844-351694 Fax- 01844-352554
Email: gnquiﬁes@muritron.co.d(
D301 152-0610-00 82V Zener Si 770 mW
D401 162-0566-00 200V SD2 Si 1A
D402 152-0566-00 200V SD2 Si 1A
D403 152-0566-00 200V SD2 Si 1A
D404 152-0566-00 200V sb2 Si 1A
D405 152-0339-00 50V 1N4001 Si 500 mA
D406 152-0338-00 50 vV 1N4001 Si 500 mA
D407 152-0567-00 3kV SCM30 Si
D408 152-0567-00 3kV SCM30 Si
D409 152-0567-00 3kV SCM30 Si
D411 152-0062-01 75V 1N914 Si 50 mA
D412 152-0062-01 75V 1N914 Si 50 mA
D413 152-0062-01 75V 1N914 Si 50 mA
D601 162-0483-00 0V c1104 Si 50 mA
D602 152-0062-02 65V 1N4148T Si 50 mA
D603 1562-0062-02 75 V 1N4148T Si 50 mA
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CIR PART RATING
REF NUMBER VALUE DESCRIPTION TYPE
D631 152-0062-01 75V 1N914 Si 50 mA
D632 152-0062-01 75V 1N914 Si 50 mA
D633 152-0062-01 75V 1N914 Si 50 mA
D634 152-0062-01 5V 1N914 Si 50 mA
D635 152-0614-00 75V 1N4448 Si 50 mA
D636 152-0614-00 7%V 1N4448 . Si 50 mA
D637 152-0614-00 5V 1N4448 Si 50 mA
D638 152-0614-00 75V 1N4448 Si 50 mA
D639 162-0614-00 %V 1N4448 Si 50 mA
D641 152-0614-00 75 V 1N4448 Si 50 mA
D642 152-0614-00 75 V 1N4448 Si 50 mA
D643 152-0614-00 5V 1N4448 Si 50 mA
D644 152-0347-00 7.5V Zener Si 330 mW
D645 152-0062-01 75V 1Ngi4 Si 50 mA
D646 152-0062-01 75 V 1N914 Si 50 mA
D701 152-0483-00 10V - c1104 Si 50 mA
D702 162-0062-02 75V 1N4148T Si 50 mA
D703 162-0062-02 75 V 1N4148T Si 50 mA
Eor Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor
Oxon OX9 4QY
Tel:- 01844-351694 Fax:- 01844-352554
Email:- enquiies@mauritron.co.uk
CIR PART - DESCRIPTION
REF NUMBER VALUE DESCRIPTION "CIR PART VALUE TOL RATING
REF - NUMBER Ohms TYPE % w
FB21 276-05387-00 . Ferrite bead FX1156
FB22 276-0597-00 Ferrite bead FX115 R22 317-0473-01 47 k C 5 126 m
FB23 276-0597-00 Ferrite bead FX115 R23 317-0914-01 910 k C 5 125 m
R24 317-0154-01 150 k C 5 125 m
R25 317-0332-01 3.3k c 5 125 m
FS401 159-0077-00 250 mA Fuse Delay 1.25"" 200-240V R26 317-0433-01 43 k C 5 125 m (1670)_
or 159-0079-00 500 mA Fuse Delay 1.25"" 100-120V R27 317-0332-01 3.3k C 5 126 m
: R28 317-0392-01 39k Cc 5 126 m
‘R29 317-0162-01 1.6k o] 5 125 m
L21 108-0483-00 16 uH Fixed Inductor R30 317-0561-01 560 k C 5 126 m
L22 108-0780-00 53 uH Fixed Inductor R31 311-1503-00 100 C 20 75 m
R32 317-0333-01 33k Cc 5 125 m(1719)
. i (1719)
L631 108-0482-00 160 uH Fixed Inductor R34 317-0682-01 6.8 k C 5 126m
L632 108-0482-00 160 uH Fixed Inductor R35 317-0392-01 3.9 k C 5 125 m
. R36 317-0103-01 10k C 5 125 m
DESCRIPTION R37 311-1858-00 100 k ‘cP 20 75 m(1719)
CIR PART VALUE TOL RATING R38 317-0330-01 33 C 5 126 m
REF NUMBER Ohms TYPE % w
R1 325-0175-00 2.37M MF 1 1 R41 317-0561-01 560 C 5 125 m
R2 325-0174-00 787 K MF! 1 500 m R42 317-0680-01 68 C 5 125 m
R3 325-017300- 392k MF| 1 250 m 5 (1719
R4 325-0172-00 237 k MF| 1 250 m R44 317-0682-01 6.8 k C 5 125 m
R5 325-0171-00 78.7 k MF 1 250 m
R6 325-0171-00 78.7 k MF 1 250 m 846 ' 317-0221-00 220 C 5 125 m
R48 317-0183-01 18 k C 5 125 m
R49 311-1512-00 22 k CP . 20 75 m
70)R19 317-0334-01 330k C 5 125 m -
R20 317-0154-01 150 k c 5 - 126m R51 317-0103-01 10 k (o4 5 125m
R21 311-1734-00 47 k CV| 20 150 m R52 317-0512-01 5.1k Cc 5 126 m
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DESCRIPTION

CIR PART VALUE TOL RATING
REF NUMBER Ohms TYPE % w
R53 317-0682-01 6.8k c 5 126 m
R54 317-0393-01° 39k c 5 126 m
R55 317-0682-01 68k c 5 125 m
R56 317-0183-01 18 k c 5 125 m
R57 317-0822-01 8.2k c 5 125 m
R58 317027301 27k c 5 125 m
R59 317081201 5.1k c 5 126 m
R60 317-0100-01 10 c .5 126 m
R61 317-0332-01 3.3k € 5 125 m
R62 317-0243-01 24k c 5 125 m
R63 317-0104-01 100 k i C 5 125 m
RG4 317022201 22k L C 5 125 'm
R65 317-0123-01 12k L C 5 125 m
R66 317-0183-01 18 k i C 5 126 m
R67 303-0113-01 11k . C 5 1
Re8 321.0306-48 15k | MF 1 126 m
R69 311-1525-00 22k I cv 20 250 m
R70 317-0470-01 47 L c 5 125m
R72 317030201 3k . C 5 125 m
R73 317-0203-01 20k c 5 125 m
R74 311-1810-00 10k . CP 20 75 m
R75 317-0123-01 12 k C 5 126 m
R76 317-0222-01 2.2k c 5 125 m
R77 311-1610-00 10k cp 20 75m
R78 317-0103-01 10 k ic 5 125m
R79 315-0383-02 39k [ 5 250 m-
R80 311-1611-00 15k . CP 20 75 m
R81 317-0102-01 1k c. 5 125 m
R82 321-125748 4.7k MF 1 125 m
R83 317Q0183-01 18 k - I c 5 1256 m
R84 317-0153-01 15 k e 5 125 m
R85 317-033201 3.3k c 5 125 m
R86 317010301 10k c 5 126 m
R87 317033401 330k c 5 126 m
R88 317-0512-01 5.1k e 5 125 m
R89 311-151200 22k . CP 20 75 m
R90 317015101 150 [ 5 126 m
R91 317-043201 43k L C 5 125 m
R92 307-014300 5.6k - MO 5 15
R93 315012202 12k = . C 5 250 m
R94 317043101 430 c 5 125 m
R95 317027401 270k . C 5 125 m
R96 317022401 220k S C 5 125 m
R97 317082201 8.2k . C 5 125 m
R98 317-0101-01 100 L C 5 125m
R99 317020301 20k . C 5 125m
R101 317-0471-01 470 c 5 125 m
R102 317056401 560 k c 5 125 m

1703) :
R104  311-1505-00 220 i cp 20 75m
R105 301-020301 20k rc 5. 500 m
R107 315012202 1.2k c 5 250 m
R108 311-1507-00 1k cP 20 75 m
R109 307014300 5.6k MO 5 15
R111 301022301 22k c 5 500 m
R112 317056101 560 c 5 126 m
R113 311-153200 330 cP 20 75 m
R114 317-047301 47k lc 5 125 m
R115 317-0103-01 10 k e 5 125 m
R116 317022301 22k i C 5 126 m
R117 317-0391-01 390 . C 5 125 m
R118 317-012301 12k c 5 126 m
c R119 317-0100-01 10 c 5 125 m
1631) R120  317-0183-01 18 k . C 5 126 m
1719) R121 317-0434-01 430 k i C ‘5 126 m
"1719)R122  317-0564-01 560k e 5 125 m
: R123 317-0303-01 30k c 5 125 m
R124 317056201 56k c 5 126 m
R125 317-0100-01 10 c 5 126m
R126 317-0100-01 10 ' C 5 126 m
R127 317-0203-01 20 k i c 5 126 m
R128 316-0335-02 3.3M c 10 250 m
R129 317-0104-01 100 k c 5 125 m
R130 317-0154-01 150 k C. 5 125 m
5/76

DESCRIPTION

i

CIR PART VALUE TOL RATING
REF NUMBER Ohms TYPE % W
R131 317-0822-01 8.2k C 5 125 m
R132 317-0123-01 12k Cc 5 125 m
R133 317-0684-01 680 k Cc 5 125 m
R134 317-0822-01 8.2k (o 5 126 m
R135 317-0332-01 33k (o 5 125m
R136 317-0333-01 33k C 5 126 m
R137 317-0393-01 39 k c 5 125 m
R138 317-0823-01 82k (o4 5 1265 m
R139 317-0104-01 100 k Cc 5 125 m
R301 311-1020-00 1™ cv 20 250 m
R302 316-0155-01 15M c 10 250 m
R303 311-1516-00 1™ cv 20 250 m
R304 317-0394-01 390 k c 5 125 m
R305 311-1514-00 220 k cp 20 75 m
R306 317-0105-01 1™ c 5 125 m
R307 311-1514-00 220k cp 20 75 m
R308 316-0106-01 10Mm o} 10 250 m
R309 315-0222-01 2.2k c 5 250 m
R400 317-0273-01 27 k Cc 5 125 m
R401 316-0273-01 27 k (o4 10 250 m
R402 317-0103-01 10k Cc 5 125 m
R403 317-0220-01 22 c 5 125 m
R404 321-1325-48 24k MF 1 125 m
R405 311-1510-00 10k cp 20 75 m
R406 301-0201-01 200 c’ 5 500 m
R407 308-0753-00 620 ww 5 3
R408 317-0222-01 22k Cc 5 126 m
R601 321-0481-48 1™ MF 1 125m
R602 317-0104-01 100 k c 5 125m
R603 317-0101-01 100 c 5 125m
R604 311-1504-00 150 cp 20 75 m
R605 317-0132-01 1.3k c 5 126 m
R608 311-1510-00 10 k cp 20 75 m
- Re11 317-0562-00 56k c 5 125 m
R612 317-0432-01 4.3k c - 5 1256 m
R613 311-1509-00 47k cp 20 75 m
R614 317-0123-01 12k C 5 125m
R615 317-0223-01 22k C 5 1256 m
R616 317-0223-01 22k C 5 125 m
R617 317-0181-01 180 c 5 126 m
R618 311-1512-00 22k cp 20 75 m
R619 311-1526-00 22k cv 20 250 m
R621 317-0223-01 22k C 5 126 m
R631 317-0184-01 180 k (o} 5 126 m
R632 317-0103-01 10k Cc 5 1256 m
R633 317-0223-01 22 k- C 5 126 m
R634 317-0203-01 20 k C 5 126 m
R635 317-0331-01 330 Cc 5 126 m
R636 315-0103-01 10k C 5 250m
'R637 317-0122-01 1.2k c 5 126 m
R638 317-0123-01 12k Cc 5 126 m
R639 317-0203-01 20 k C 5 125 m
R640 317-0681-01 680 C 5 126 m
R641 317-0331-01 330 (o 5 125 m
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DESCRIPTION DESCRIPTION -
CIR PART VALUE TYPE TOL RATING CIR PART VALUE TYPE TOL RATING
REF NUMBER Ohms % w REF NUMBER Ohms % W
R642 317-0184-01 180 k C 5 125 m S1 260-1535-00 Rotary Time/Div
R643 317-0103-01 10k C 5 126 m
R644 317022301 22 k o 5 125 m !
R645 317030201 3k C 5 125 m '
R647 315-0103-01 10k C 5 250 m ’ :
R648 317-0682-01 6.8 k C 5 125 m S20 260-1307-01 Slide EXT-CH1-CH2 i
R649 307-0407-00 1.3k MO 5 15 S21 260-1307-01 Slide + — i
) S22 260-1307-01 Slide AC - TV
R651 315-0911-01 910 [of 5 250 m s23 with R69 Push-Pull X1 — X5
R652 317-0560-01 56 C 5 . 125 m S24 with R21 Push-Pull AUTO
R653 311-1507-00 1k CcP 20 75 m R
R654 317-0330-01 33 C 5 126 m
R655 307-0407-00 1.3k MO 5 15
R656 315-0911-01 910 C 5 250 m
R657 317-0682-01 6.8 k C 5 125 m
R658 317-0683-01 68 k c < B 125 m S401 with R301 Power On/Off
R659 315-0181-01 180 (o} 5 250 m
R661 315-0103-01 10k (o} 5 250 m
R663 317-0162-01 16k Cc 5 126 m
R664 317-0302-01 3k C 5 125 m S631 with R719 Rotary CH2 — Off
R665 317-0271-01 270 . C 5 126 m 5632 with R619 Rotary CH1 — Off
R666 317-0752-01 7.5k C 5 125 m
R667 317-0682-01 6.8 k (o} 5 126 m
R668 311-1508-00 22k cp 20 75m
R669  317-0681-01 680 c - 5 1256 m
R671 311-1532-00 330 cpP 20 75 m *S901 260-1307-01 Slide AC GND DC
R672 317-0274-01 270 k o] 5 126 m *$902 260-1534-01 Rotary Volts/Div
R673 317-0123-01. 12k c 5 126 m
R674  317-027401 270k c 5 125 m
SK21 131-1654-00 Socket Ext X TRIG
SK22 136-0542-00 Socket Probe Test
R701 321-0481-48 1M MF 1 125 m
R702 317-0104-01 100 k c 5 125 m
R703 3170101-01 100 C 5 125 m
R704 311-1504-00 150 cP 20 75m
R705 317-0132-01 1.3k C 5 126 m
oo SK301 136-0542-00 Socket Z Mod
R708 311-1510-00 10k CcP 20 75 m
R711 317-0562-01 56 k C 5 125 m :
R712 317-0432-01 43k c 5 125 m SK401 136-0541-02 Volt Selector
R713  311-1509-00 4.7k cP 20 75 m "SK402  131-0542-00 CALO5VPP
R714 317-0123-01 12k C 5 126 m
R715 317-0223-01 22 k C 5 125 m
R716 317-0223-01 22 k C 5 125 m
R717 317-0181-01 180 c 5 126 m
R718 311-1512-00 22k cP 20 75 m
R719 311-1526-00 22k Ccv 20 250 m *SK3901 131-1654-00 Socket Input
3 *SK902  136-0542-00 Socket Gnd.
R721 317-022301 22k c 5 125 m
R722 317-0223-01 22k C 5 126 m
T401 . 120-1018-00 Transformer (Power)
*R900 317-0180-01 18 C 5 125 m
*R901 321-0989-48 990 k MF 1 125 m
*R9GC2 321-0988-48 900 k MF 1 125 m
*R903 321-1389-48 111k MF 1 125 m TH20 307-1081-00 4.7k VA1109 500 m (1631
*RY04 321-1289-48 10.1 k MF 1 125 m TH21 307-0408-00 50 2 VA1034 20 500 m
*R905  325-0141-00 162 MF 1 250 m
*RY06 321-0843-48 270 MF 1 125 m
*R907 321-0101-48 110 MF 1 125 m
*R908 317-0750-01 75 C 5 125 m
*R909 317-0622-01 6.2k c 5 125 m
*R911 307-0382-00 75 c 5 125 m TH631  307-0408-00 50 2 - VA2034 20 500 m
*Two per instrument (CH1 and CH2)
!
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CIR PART j
REF NUMBER DESCRIPTION TYPE
TR21 151-0127-02 BSX20 Si NPN
TR22 151032000 MPS6518 Si PNP
TR23  151-0317-01 BC109C Si NPN
TR24 . 151-0320-00 MPS6518 Si PNP
TR25  151-0326-01 BC107 Si NPN
TR26  151-0320-00 MPS6518 Si PNP
TR27  151-0326-01 BC107 Si NPN
TR28  151-0525-00 FRB749 Si NPN
TR29  151-0326-01 BC107 Si NPN
TR30  151-0326-01 BC107 Si NPN
TR31 151-0242-00 2N3904 Si . NPN
TR32  151-0326-01 BC107 Si NPN
(1631) TR33 ' 151-0257-03 FRB749 si NPN
TR34 . 151-0320-00 MPS6518 . Si PNP
TR35  151:0326-01 BC107 Si NPN
TR36  151-1076-01 F.E.T. TEL. SPEC Si N.Channel
TR37 151-0525-00 FRB749 Si PNP
TR38  151-0320-01 MPS65 18 Si NPN
TR39  151-0317-01 BC109C Si NPN
TR601  151-1076-00 F.E.T. TEL. SPEC. Si N.Channel
TR602 151-0326-01 ‘ BC107 Si ) NPN
TR603 151-0317-01 . BC109C Si NPN
TR604 151-0326-01 BC107 Si NPN
TR631 151-0320-00 MPS6518 Si PNP
TR632 151-0320-00 MPS6518 Si PNP
TR633 151012702 BSX20 Si NPN
TR634 151-0310-00 TEL. SPEC Si NPN
TR635 151-0310-00 TEL.SPEC Si NPN
TR636 151-0127-02 BSX20 Si NPN
TR637 151-0401-00 BC263C Si , . PNP
TR701. 151-1076-00 F.E.T. TEL. SPEC Si N.Channel
TR702 151-0326-01 BC107 si = NPN
TR703 151-0317-01 BC109C Si NPN
TR704 151-0326-01 BC107 Si NPN
V301 154-0693-00 or CRT G.E.C. Type 1324Y P31
154-0693-01 CRT G.E.C. Type 1346Y P7
For Service Manuals Contact
Va0l  1500378-00 VLA HAc84 Lamp Neon  Power On . MAURITRON TECHNICAL SERVICES
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8 Cherry Tree Rd, Chinnor
Oxon OX9 4QY
Tek- 01844-351694 Fax:- 01844-352554
Emait:- enquiries@mauritron.co.uk
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MECHANICAL PARTS

For the positions of the Mechanical Parts see the expioded drawing opposite

DRAWING PART NUMBER DESCRIPTION - DRAWING PART NUMBER DESCRIPTION
1 366-1636-00 Knob Assembly 58 348-0483-00 Foot
2 366-1665-01 Knob Assembly 59" { 376-0177-00 Coupling
3 366-1657-02 Knob Assembly { 213-0248-00 Screw M3 x 3mm (2)
4 366-0389-02 Knob Assembly 60 384-1142-19 Extension shaft
61 161-0059-01 Power Cable (UK)
. 62 161-0051-01 Power Cable {USA)
7 333-2117-03 Front Panel {upper) :
8 333-2118-03 Front Panel {lower) 64 334-2752-00 Mod record |abel
9 200-1926-01 Front Bezel (upper) 65 220-0727-00 Spire clip
10 100-1927-01 Front Bezel (lower) 66 385-0196-00 Spacer 6 BA x 11/16"
67 129-0189-00 Post
12 331-0407-01 Graticule (blue) 68 T . 210-0297-01 Solder tag 4 BA
or 331-0407-03 Graticule (amber for P7 tube} 69 252-0610-00 PVC insulation (8% ")
13 386-3482-01 CRT Front support 70 348-0489-00 Ring grommet
14 343-0608-00 Spring clamp for CRT 71 348-0162-00 Grommet 3/8" 1D
15 344-0293-00 Spring clamp for CRT 72 348-0161-00 Grommet 5/32" 1D
16 386-3488-02 CRT support shield (rear) 1712
17 252-0675-00 Foam brushed nylon 74 337-1834-00 Shield (electrical)
18 385-0220-03 Spacer 75 381-0369-01 Bar — Transformer mounting
19 200-1995-00 Guard 76 348-0488-00 Grommet 5/16" 1D
77 343-0180-00 Cable cleat
‘ 1712 78 210-0318-00 Solder Tag, 8 BA
22 220-0783-01 Special nut 79 210-0297-00 Solder Tag, 6 BA
23 337-2280-02 CRT gun shield 80 213-0448-00 Screw 8 BA x CH HD x 1/4"”
24 337-1835-00 CRT shield 81 213-0393-00 Screw 6 BA PAN HD x 1/4"
25 348-0487-00 Ring grommet 82 213-0384-00 Screw 6 BA PAN HD x 5/16"
26 258-0456-00 Copper strip (4") 83 213-0688-00 Screw 6 BA PAN HD x 1%"
27 252-0608-00 Foam Rubber {18")
28 253-0108-00 PVC Tape (100")
29 348-0458-01 . CRT buffer
31 101-0029-02 Trim top 1732
32 390-0533-01 Cabinet side (RH) 1732 89 213-0472-00 Screw 4 BA-CSK HD x 3/4"
33 390-0535-01 Cabinet side {LH) 1732
34 390-0509-01 Cabinet Rear 91 213-0583-00 Screw 4 BA HEX HD x 1/2”
35 334-2668-00 Rear label 92 213-0602-01 Screw 4 BA HEX HD x 3/4”
36 334-2968-00 Warning marker Ident. a3 213-0485-01 Screw 2 BA PAN HD x 1/4"
37 343-0609-00 Handle end 94 213-0540-01 Screw 2 BA PAN HD x 1%"
38 343-0609-00 Bracket 95 213-0550-01 Screw 2 BA PAN HD x 2”
39 407-1768-00 Bracket {plain) 96 213-0602-01 Screw 4 BA HEX HD x 3/4"
. 97 213-0356-00 Screw Self Tap No 2 CSK HD x 3/8"
41 367-0217-00 Handle 98 213-0388-00 Screw 4 BA PAN HD x 1/4"
42 381 0368-00 Bar, stiffener 99 213-0381-00 Screw Self Tap No 6 PAN HD x 3/8""
100 213-0729-00 Screw Self Tap No 6 CSK HD x 3/4”
44 348-0504-00 Flip stand 101 210-1208-00 Washer 6 BA crinkle
‘ 102 210-1210-00 Washer 6 BA shakeproof
46 101-0037-00 Trim Top Moulding 1732 103 210-1209-00 Washer 6 BA plain o
47 101-0038-00 Trim Top R/H Moulding 1732 104 210-1223-00 Washer 6 BA spring
48 101-0039-00 Trim Top L/H Mouliding 1732
52 334-2669-01 Name plate {R hand) 1732 110 210-1222-00 Washer 4 BA spring
53 334-2670-01 Name plate (L hand) 1732 ' .
54 200-2040-01 Cover, electrical 112 210-3051-00 Washer 3/8" 1D plain
55 386-3489-00 Support strap 113 210-1165-00 Washer 3/8"" ID shakeproof
56 342-0323-01 Insulator cover 114 210-1238-00 Washer 5/16' 1D shakeproof
57 210-1247-00 Felt washer 115 220-0716-00 Nut 6 BA full.
For Service Manuals Gontact
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MAURITRON TECHNICAL SERVICES

8 Cherry Tree Rd, Chinnor
O"Zon OX9 4QY
ek 01844-351604 Fax:- 01844-352554

Emait:- enquiries@mausitron.co.uk
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SECTION 6
CIRCUIT DIAGRAMS

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

To aid the reader further, in addition to the block Circuit Reference Table in Section 5.1, to locate a component in the circuit diagrams, a
table is provided at the top, in which: the circuit reference will appear, where practicable, directly above the component being sought.
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For Service Manuals Contact
MAURITRON TECHNICAL SERVICES

81914

€04l 3SVB
B V1I'Old £09YL
3SVE WOHd

8 Cherry Tree Rd, Chinnor
Oxon OX9 4QY

(o]
(o]

— :

HOL1IMS A1Q/SLI0A

_

9 9Old

6 SNOILISOd 4O'ON 2
NOILISOd 3SIMADOTIDILNY ATIN3 NI NMOHS S1 HOLIMS 1

‘S3LON

2y
? 8
W I3
zE
%8 _
5¢
W”m /
o B VL9l 127961
m g 2094 WOY4
b o ° ° & '8 8191 1/961
m_m o o 704 WOYS
2
¥1-2065
c o
o v 6 0° %o 4
\-o o o/ \o
0\02 o
(4] o o o
8l °
. . o
N RS
/o o %oz s 0° . 062 WOY
[o] o

zz .

42-206S 41-2065

g8l B Vi SHI4 335 SLINDOYHID

@31v13yd ¥od

vi9a  HDLIMS AIG/3NIL

iT SNCILISOd 300N 2
NOILISOd 3SIMXDOTIDILNY AT1Nd NINMOHS S| HDLIMS |

“S3LON
7914 62/961
€1 YEHL/101Y WOY
o o o ; o o
o ° o <]
o o s © Yo s o °,
0 o o © o o
[ ° oo// o o
o @ [¢] L — @ o
9 &~ N o [¢] [o)
S Q\\\\ o S o
v \\N ° v o
o
€ (o]
€ 2 [e] o ) 0
IoyZ

S~ %913 64/961

7 'Ol4 9%/961
#82/470 WOYH

€914 £/961
HE-1s WOUS AEL - ¥z-15 WOHH AEL + di-ls
£ 914 L5/961
$Z2/970 WOYA
/ €1
o o © o si
6 o
.f/ s o o
[+ ) o
L o, @ o o
° han X3 o
o o .0
0 -J . XN o - -
o o ®
90 00 v'old 92/922 o ° TT_ v Ol4 M08+
€61y WOl h £2  WOusd
ELT

4l-Is

7B € S.914 335 SLINOHID 031v13Y ¥0d




V194 I'HD d3idINdNVY LNdNI LY93A 3 'HDOLIMS 'AlQ/SLIOA

ONIXYYW TINYD LNOY4S

Viold

SWZ QL AIQ/3WIL GNY {"HD OL

40LD373S O1¥L 11O OL L3S AIG/SLTIOA STINNVYHD H108€
OL1 Q34 WHOJIAVM TVD HLIM AIUNSYIN SWHO 33AVM My 'y

‘NOILISOd ISIMNDOTIANY A07INd NINMOHS St HOLIMS €
‘ayv08 Od NO Q3LNNOW LON SININOJIWOD S3LON3Q ¢ 2
NOILIINNOD ON TYNINYIL YO 13713A3/08V08 Od S3LON3Q1D/96) 1

SIION
_o.\ /m
; ano
zo- - z 7975 Fj ket J.t ¢
> * Z06%S
mo.’ \_ won Z39
TN ” s4d 606y A0l
o - © 809y
o 2 ou Lele}] doe-9 Z5£06d
dWV A T UOISIAIP [ $1|0A -
179318733 WOH3 PP 53 %£062 posoT [ *
ASL- - »—AGL — ——— .~ "
AGL~- AS-L- sue
1"
) ‘ * 1ot it doe-9 0/
AddNS HIMOd A2z YooY o6y 20827
GOld * 1294 * * *
61/507 WOY4 uSL
oL /954 AEI- ON1
NOILLISOd yZ9l 109y
Aee 9el9s1 NIVD SO6Y ET £
6194 L4 X £ 1090 ¥
* Nzz €194, 13s 509y
s198 {8's'2'sod) %006
6€/951 ¥oLz VA
2€/9s! 9064 (9 0L ¥'S0d) x°0eY
(60L £°50d) bl
3081< £19Y (oL rsoq 04 feoLs o
'SOd| ! (904 ¥'SOd] 6
¥€/95I 1 ) do¢ o*mos o
HOS! YOOI MOO! N066 {€EOL y'SOdIE
AN — Ay ANy
Mp/SUgG Py OOy €09y 2098 [i5/96, H Jloed
»OSYL 0
m_j 7 % 2065 ApJGug 10981 Y1 s
*] Iu_ : ] _\ AIQ/SLTOA c$. ~\ wpjswd 011095 2065 doe-9 < 1065 P
A9+ A2 v w . *
2z< 919y AISE PR AQ/SLI0A
Aee A_ £913025 0L V_ o1 7% ] ‘\
A9-0 YNOIS DIHL >sOm
e L nip/Sug
'$0d m_ﬁ_ 1
a HH s W e ‘ iy
09§ M vioy :oaﬂ ¢09D . 4 AUOOS z
€092 AG-L+ I {n_ E
| dWY A, 3 IS
wp/siiz 2914 )
9594 /€792 - - -
WOY 4 AEL + 41065 o
dWY A, 27914 dWV-A Z'DI48690 OL QWY A a8t
W A,
mm\m%.n.wmu > AGL+ (AJE] ommm LNdNt
LESA OL %' 06 %s
N A
voouL £09 4L 12-2065 1094l ¥I-2065 d1-206s 1065 §383%5 |
€090 Z09Q zo9ylL 1090 _lu....luw.:z
109 LO6 906 506 £06 206
€os eo9 v Q6 106 [S8011ovavD
€19 806 LO6 606 129 809 006
619 819 L9 519 w19 29 e 109 neé rO6 €06 206 _
919 M%w w%N €09 209 106 [Sa01s153y




V94 2'HD Y3IdINdAY LNdNI LY3A 3 HDLIMS ‘AId/ SLT0OA

ONINYVYN T3NVd INOYd

AS-L+

ol

8104

SWZ OL AlG/3WIL ONY I°'HD OL

YOLD373$ 91l 1-0 OL 13S AIQ/S1IT0A STINNVYHI H10@
Ol Q34 WHO43AVM TYD HLIM QIUNSYIN SWYOSIAVM 1Y ¢

‘NOILISOd 3SIMXDOTIDIANY AT1Nd NI NMOHS St HOLIMS '€

Qyv0Hd Od NO Q3L NNOW LON SLN3NOJWOD S3LON3Q % 2
NOILOINNOD ON TVYNINY3L YO L1373A3/QHYO8 Dd S3ILON3AID/9SI )

$IIGN
_o.\ / S
. Jt ano
No.— — 4 el ey g
mo.’l \\ _ mﬂ: oo %01 wFORE
oS  6o6Y
r .~| s- “ soLy ,
ve/est  zELd - GOISIAID / S3IOA Ol ke A.OO_.I..-I- nOn.mml EO6D
: is1a1 106D 0065 *
ASYL- +—9 »AGL~ — — ¢
dWYA. 7913 AS-L- ASL—~ -~ .
17921879 ney
WOu4
MO! . 40E- 9y’
A1ddNS HIMOd yzz Xt 20607
59)d »* 1204 ooy EO6Y *
of 61/50Z ¥se § * *
L9f9st WOY S AEI- OI_W
NOILISOd oosos w22 1oL
Az NIVO
;TIO...}\S\I
6lLy ) Ly €31 1oca ¥
* SiLy €Ly 13s soLY
DEE/9S! %006
€6/9S1 +—AAA g
{9 0L ¥'50d) L2084
yos! loor ¢ (60L ¢ 'SOal ¥t
c .
" o809 aom.w*mos 1901 7’501 6 a!
%001 ¢l %066 oL .mo&mﬂ\a
. —AAAA
Ap/guig ZOLY:, %1068
s OF TocuL . u 41
A2 206 s
u { . wisws _ 1O1 1062 xE008 doe-9 7063 ANQISLI0A
- v AuSE e ; . *
nee £913025 01 1._ E ol 7y _\\_ _\ AQISIION .
A9:0 VNOIS ity s Auos AO
“vg m A2z -._!._ _I_ _—
SOd <'gizy - s
4095 s S —— 0 — 3 s =T sross
€0OLD -— §0=_§Q -jreury A%OOS AQ
} PES2SE-VYBL0 - XB4 P69 SE-phg) 0 <oy 4 L
wp/srlz dhiv-A : AD¥ 6X0 uoxo - ano
I A [AC)E] Ty HOULIYG ‘P 64y ALeyn
3 €z 9534/€ 9D STOINHIS WOl 8 Lo 92a
AS* T WOYH ACL+ AG-L + e NHOZL NOYLINNYI ool
. e sfenuepy 80MIBg 104 1062 oy
mﬁ%mv w‘%& dWV-A 2914 2v90 OL dWY-A t agt
AS L4+ - AG-L+ 2°0l4 €790 0L * 0068 | nani
x106%S
s vocul goL¥L 42-206S 1ocyL y1-206s 41-206s 1065538
£0LQ 2OLQ ZTOLYL 1040 Son ]
zoL 1oL L06 906 S06 €06 z06
voL €oL §9¢ 06 (ETETITS
(447 ElL 806 LO6 1 006
s e CEE s v il e §86 soo® ¥ 8so¢ 1oL e yos €06 706
SO6 $OL €0L [4e74 106 [58015153y




. Page 1 of 4
gtlﬁ TEKTRONIX (UK) LIMITED |
— _I
O ™\

0 <
THSTIAT T TYPE De1A TECUEL 10 3 AﬁﬂNDﬁﬁNiyLIST 1 DATE 26-10-76
L - eae o s s bt o s e T N
Description of Amcndment Eii?§§1;im;£?m
(4) Page 5/5
R601 - CHANGE to read 325-0200-00, 250mw )
R604 ~ CHANGE to read 311-1877-00, CMP, 1w ) 599101
R608 -~ CHANGE to read 311-1455-00, 50mW )
R619 -~ CHANGE to read 311-1911-00 )
(5) Page 5/6
RS01 - CHANGE to read 325-0205-00, 250mw )
R902 -~ CHANGE to. read 325-0207-~00, 250mW )
R903 - CHANGE tlo read 325-0208~00, 100mWw ) 599101
R904 - CHANGE to read 325-0206-00, 100mw )
5902 - CHANGE ‘to read 260-1858-00 )
(6) Page 5/8 Mechanical Assembly
-Item 74 - CHANGE to read 337-1834-01 ) 599101
Item 112 DELETE from left-~hand Volts/Div Switch (CH1)|)
ADD 112 and arrow to right-hand Volts/Div
Switch (CH2)
(7) F%Q 1A) New Diagrams for MK2, See attached sheet, )
Fig 18B) )
Fig 6 Refer to Figs 1A & 1B for new switch )
connections, )
PRE-SET CONTROLS - Delete RB04 & R704 ) 599101
! R604 is now fitted to new PC168 )
| R704 not required, )
PC156 Refer to new Fig 1B for changes to board, - )
PC168 New board refer to new Fig 1A for component |)
references, )
|




Page 2 of 4

- ADD ! 285-0870-00,* 120p, PS, 2% 350V

o TEKTRONIX (UK) LIMITED

S

0\

Q<

THGTRUMERT TYPE DB1A TSSUE MO 3 AMEHTERCNT LIST 1 | DATE 26-10-76
e e e epdiment Effoctive froo @
LLuhll?LlGﬂ ¢t Amendment Serial Mumhoer

(1) Page 4/1 Para 433.2 Lines 8 to 10, CHANGE to read -
If the movement of the trace is greater than 1 div ] _

i 5 i 1 for Service Manuals Contact
whep the mains voltage is adjusted to : 10% of Mﬁaémummgiig%s
nominal, use the following procedure;- 8 Cherry Troee Rd, Chinnor

' Oxon OX9 4QY
1. Set the Test Meter to a range suitable for “““%ﬁﬁﬁ;;;&ﬁﬁﬁﬁ“
measuring 10 V d,c,.
2, Connect theinegative test lead to test point 67
and the positive test lead to chassis.
3. Set CH1 & CH2 AC-DC-GND to GND,
4, Adjust R668£for a meter reading of 7,5 v
approximately,
5. Re-check thé trace movement for + 10% variation, All Manuals
6. If the specification cannot be met, raise or
lower the letage setting which must remain i
within the limits of 7 V to 7,7 V, .
7. If R668 is éltered, the Vertical Amplifier
Balance procedures in 4,3.4 must be re-checked,
(2) Page 5/1 Abbreviation for Wire-wound variable should All Manuals 3
read wwy, : §
i
(3) Page 5/2
C404 - CHANGE to read 281-0837-00, 20n 20% 5k ) 621251
C407 - DELETE P )
C601 - CHANGE to read 285-1017-00 )
C902 - CHANGE tg read 281-0745-00, 4p7, CER, 0,5% 400VY)
C903 - CHANGE tq read 281-0154-00, 2-10p, PPT 400V )
C3804 - CHANGE to read 281-0154-00, 2-10p, PPT 400V ) 599101
C905 - CHANGE tg read 281-0156-00, 1p4-5p5, PPT 400V |)
C906 - CHANGE td read 285-0869-00, 47p )
C907 - CHANGE ta read 281-0157-00, 5p5~-65p, PPT 400V |)
C908 )
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For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor
Oxon OX9 4QY
Tolk- 01844-351694 Fax:- 01844 -352554
Email:- enquiries@mauritron. 00.uk
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For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor
Oxon OX9 4QY
Tel:- 01844-351694 Fax:- 01844-352554
Email:- enquiies@mauritron.co.uk



Note. C2 is i
mounted on TIME/DIV. switch. PRE-SET CONTROLS

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor

P.C.156 Oxon OX9 4QY
Tol:- 01844-351694 Fax: 01844-352554
Emait- enquiries@mauritmn.oo.uk

0-1V PROBE O
on——-O

1-0V PROBE Q 'ATTENUATOR TRIM

CH1




witch. PRE-SET_CONTROLS

0-1V PROBE

O

-0V PROBE

-0V

‘) ATTENUATOR TRIMMER POSITIONS :




IER POSITIONS

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor
Oxon OX0 4QY
Tel:- 01844-351694 Fax:- 01844-352554
Email:- enquiries@maxitron.co.uk

1-0V

1-0V PROBE
CH2
01V

0-1V PROBE

RN Lo STERT T P Y



81, 101 @

32 RH
33 LH. (Shown)



80—

4 52 (RH)
_ S53(LH)
3

MOD
RECORD &4
LABEL
79

61 (UK)
52 (USA)
REAR VIEW N ‘ Tve

© ( PART SECTIONED) |

VOLTS/DIV
SWITCH

32 RH

e | MECHANICAL ASSEMBLY

For Service Manuals Contact
MAURITRON TECHNICAL SERVICES D 6 1 A
8 Cherry Tree Rd, Chinnor
Oxon OX9 4QY
Tel- 01844351694 Fax:- 01844-352554
Email:- enquities@mauritron.co.uk



i
sl i 78
!
;80 7
| |
| i
[ Mo 52 (RH)
RECORD 64 S3(LHy .|
LABEL 36 : .
79 4
61 (UK) }
62 (USA) o
POWER REAR VEW % | TYPICAL. SUDER SWITCH
caBLE 76 ( PART SECTIONED) |

COVER FRONT PROTECTION
PART NO 018-0617-00
{OPTIONAL)
\

VOLTS/DIV

SWITCH For Service Manuals Contact

MAURITRON TECHNICAL SERVICES
8 Cherry Tree Rd, Chinnor
Oxon OX8 4QY
Tel- 01 844-351694 Fax:- 01 844-352554

I- enquiries@mavritron.co,uk

MECHANICAL ASSEMBLY
D6IA




RESISTORS 669 63| 672 634 644 633 639 642 640
632 673 . 641 643 _—
635 636 674 .
637 638
CAPACITORS l 631 649 630 632 633 634 640 637 654 —
635 652 653 —_—
639 636
MiSC. l L632 TR63! TR632 L631 -
Si-2F Si-2F D634 - —
S631 D632 D645 D631 D633 D646 $632 . Co)
ForSenvco-M .
MAURITRON TECHNICAL SERVICES ;
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Tel- 01844-351694 Fax:- 01844-352554
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MOUNTED ON P.C. BOARD.

YELET OR TERMINAL No. CONNECTION
TH CAL. WAVEFORM FED TO BOTH

O:l, AND TRIG. SELECTOR TO CH.I.

402 403 404 400 406 i 301 %
405 407 ! 401 302 3 30
408 : R 303
401 109 304
401 402 403 404 405 406 408
- 409
407 { 4l 304
Vol
D40l D402 D408 D409 D413 SK402
D404 D403 D - V401
D405 D412 o301
D406 D407 V40i
NOTE
€407 IS ONLY FITTED WHEN HUM:IS VISIBLE AT ENDS For Service Manuals Contact
OF TRACE ON ZmS DIV WITH ImS MARKERS. MAURITRONTECHNICALSERVICES,
8/Cherry Tree Rd, Chinnor
] {  OxonOX94QY
| of- 01 844-351694 Fax:- 01844-352
; { Email- enquiies@mauritron.co.uk
i
| c40l 0409 / +2500V ! I
156/2 \ N 156/ v §
_ : RT a4 (RDA. [
30n 408 & . ‘) TOCRTO (PD.A) ! l
| $——>+1i7V 16407/___ o L _
TO R119 J tOn -..._.____..___.__.l__m..__ —
| FIG Lm0 | 7 Re0e - 205/1;]
156/12 , ( 200R / ’“ +10v] I
e S — 205/16 . : +10V
N A : TOFIG 4
50mv .w |
D40t R SWEEP
i SmS/div. : !GENA
T f \ : I
i R302
VIS P M5 ]
D402 5mS/dv J£4OS ; I
ca03 R407 ~ Tioos o I s
330p 620R i 20517 2zsgx As
0403 205/20 l l
[ b e —— a— — ¥
R40QI 20575 —(f_' e | R303 2 FOCus
D404 47K II IMO
L
T s - Fh.2v ! ’ H 205/4
D405 mv L77/ NI | I
P 5mS /div 156/22 +80V j
I Ca06 L TO RESS o ]I I
FI1G. 2 <
N R403 . l & SI-2FFIG4 } ll
j . -
T . | l
R408 “
D406 ———— J p 2K2 ! !
1 c402 ’ c40s |
s 2m2/2m2 A ; T 470p l |
o 205/18 FIG.4 )
r 4 oan TV o 156187 I |
T 205/19 156179 I
t =13V FiG.3 ! |
20517 . —
T T TRies D412 | D413 < i L cs09 “ _—
£y o »i—r—i4¢ 156/28 Sp |
156/s1 156/52 1 -: 0301 _[_caoa.
156715 ‘ i call h 8av =100n
%FMOA 1S ’l é R301 R306
g2k O« caiz l RI09 méo . iMO
; 2K INTENSITY
D407 5mS/div f SK402 Sy 2
< CAL[O-5Vp-p 156/7
i / F AN -1osov | 205/13 P C 2 O 5
“ e = -OV
R40S L N \ I ...
—_———— - —--QV Q'5v \ . ——
v 10K i | ; . L'——"——— _—
" SmS/div 5mS /di av :‘74\74 I
3 P -—--
3 -75V ’ SmS/dwv.
FROM C648/C647
FIG. 2 "Y'AMP

POWER SUPPLY

FIG.E



2K2

INTENSITY

401 - 301 §8§ 3os3 o6 331) ;
304
; 309
. i 4 ggf 303
o I ! o1
?_ J V401

{ pac! SK30l v30l
B :

o l Service Manuals Contact V3ol

‘! wice

I MF;\‘S;RIT%ON TECHNICAL SERVICES
: l 8 Cherry Trae Rd, Chinnor
L Cvon OX9 4QY
( ; l Tel:- 01844-351694 Fax:- 0.1844-352554

| Email:- enquiries@maurtron.co.uk
! ! I (PDA) a4
'i I +2500V

Bl I 205/1;1
' l +nov] |
L +10V
| e
} IGEN. l o/,
: l R302 R307 2. GEOM.
b IMS l 220k <F ey \

2 l i _LC303 8 7
P l /;lOn r2 ] l '_ y!
| I R305 élASTIG 156/88 asle
{ 208/7 l 220k t

—_— l mi l_ €302

| 303 FOCUS| pusiiy a2ls g
| TS Lo
} I .

b I 205/4

; l |

i pr—

- I =0t | g
i} ,, s

i I , at l

i II
| | | i

|
| I
I l

5 = G409 '

!P 1

| I ] 0301 2 hki

i c4il ll 82v
) lSP l I

. ICMZ l] R309 Ak Il

156/7
\-\\ -1050V | 205/13
QV—JVCbL. l

S5mS/div.

L _

R308
iOM
T T T T Focus —
° —» ASTIG
© HEATER
yi
HEATER
& CATHODE v2
gl

I.LPS.

xi

TIONS

BASE CONN

} : POWER SUPPLY & C.R.T.— D6IA

FIG.5




