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WARRANTY

All Tektronix instruments are warranted
against defective materials and workman-
ship for one year. Tektronix transformers,
manufactured in our own plant, are war-
ranted for the life of the instrument.

Any questions with respect to the war-
ranty mentioned above should be taken up
with your Tektronix Field Engineer.

Tektronix repair and replacement-part
service is geared directly to the field, there-
fore all requests for repairs and replace-
ment parts should be directed to the Tek-
tronix Field Office or Representative in your
area. This procedure will assure you the
fastest possible service. Please include the
instrument Type and Serial number with all
requests for parts or service.

Specifications and price change priv-
ileges reserved.

Copyright © 1963 by Tektronix, Inc.,
Beaverton, Oregon. Printed in the United
States of America. All rights reserved.
Contents of this publication may not be re-
produced in any form without permission
of the copyright owner.
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GENERAL DESCRIPTION

The Tektronix Type 105 Square-Waove Generator is a
compact, wversatile instrument providing precision square
waves at any desired frequency from 25 cycles to 1 mego-
cycle. Short rise time, excellent waveform, varigble ampli-
tude control, accurate indication of frequency and many
other features are combined to make the Type 105 on ideal
instrument for development and production testing of ampli-
fiers and other electronic equipment. Wide range and
flexibility of operation qualify the Type 105 for highly
specialized laborotory ond research applications as well
as general purpose uses.

CHARACTERISTICS
Frequency Range

25 eyeles to 1 me continuously variable,

Rise and Fall Time (10% to 90%)

T 0.02 microseconds with 93-chm output load.

Qutput Amplitude

10 to 100 volts peak to peak across internal 600-chm load.
1.5 to 15 volts peak to peak with 93.chm external termina-
tion lood.

Output Current Available for External Load
16 to 160 ma. oo

Accuracy of Frequency Indication

+39 of full scale.

SECTION 1

CHARACTERISTICS

Sync. Output Amplitude

5 wvolts.

Sync. Input Requirement

" Sinewaves of 3v to 45v peok to peak. Pulses or square
waves of 1v to 10v peak amplitude,

Power Requirements
105-125 or 210-250 wolts, 50-60 eycles, 250 watts.

Dimensions
10" wide, 168%™ high, 14" deep.

Weight
35 lbs.

Finish
Panel, photoeiched aluminum with black letters.
Cabinet, blue vinyl.

Accessories Included

1—3.Conducter power cord, 1561-010
1—Adapter, BNC-to-binding post, 103-033
1—3- to 2-Wire adopter, 103-013

1—Clip lead adapter, BNC, 013-076
1—93 ¢ Cable, BNC both ends, 012-075
1—93 ¢ Termination, BNC, 011-054
7__Instruction Manuals, 070-371



~2\ OPERATING

ADJUSTING THE CONTROLS

General

You can operote the Type 105 in any normal indoor
location, or in the open if the instrument is protected from
moisture, If the instrument hos been exposed to dompness,
you should leave it in @ warm room until it is thoroughly
dry before you operate it

CAUTION

It is important that you allow adequate ventila-
tion of the instrument, in order to prevent exces-
sive interior temperatures. Provide a clearance
of at least one inch on the left-hand side of the
instrument for air intake to the fan. Whenever
you operate the Type 105 in its cose, you must
have the four mounting feet in place on the bottom
of the instrument to provide spacing for air ex-
haust. Be sure to allow adequate spacing around
the bottom of the instrument.

If you use the Type 105 for a single application, with
only one set of contral settings, check the instrument
periodically at all control settings to be sure that it is in
normal operating cendition. When you operate the con-
trols you alse help prevent accumulation of dirt and tarnish
on their contacts.

The components of the Type 105 are well-supported and
the adjustments are stable, so that the instrument is suitable
for portable operation. However, don't subject the Type
105 to excessive vibration or rough handling.

CONVERTING TO 234 VOLT OPERATION

Remave the short jumper leads from the power trons-
former terminals 1 to 2 and 3 to 4, Now, using one of
the short leads just removed, connect terminals 2 and 3.
The fan is connected from terminal 1 to a tap on the frans-
former, terminal 17, and should not be changed,

Power Switches

A main power switch marked AC OMN-OFF applies or
removes power for the entire instrument. In addition, o
separate switch marked DC ON-OFF is provided to contral
the internal de supply circuits when the AC switch is turned
O,

When you first operate the instrument, have bbth the
AC switch and the DC switch turned OFF. Turn on the

BE

SECTION 2

INSTRUCTIONS

AC switch first: after a 30-second warm-up periad, turn
on the DC switch. In this way, you assure maximum tube
life,

CAUTION

The output waveform from the Type 105 can
produce a painful shock. It is best to turn the
DC switch OFF before you make or change con-
nections to the OUTPUT connector.

Frequency Adjustment

You can et the repetition frequency of the output wave-
farm of the Type 105 by meons of the RANGE switch
and the continugusly warioble FREQUENCY contrel. The
repetition frequency is indicated by a meter that provides
two scales per decode. Read the meter scole whose upper
limit corresponds to the setting of the RANGE switch. For
the most accurate meter reading, use settings of the RANGE
and FREQUEMNCY contrals such that the meter reoading
is in the upper 75 percent of the scale,

Symmetry

You can use the SYMMETRY contral to adjust the time
duration of the positive portion of the oulput sguare wave
with respect to the duration of the negative pertion, with
only a small change in repetition frequency. In other
words, you can use the SYMMETRY control to adjust the
duty factor of the output wavetorm.

o —— 0

Small C
Ta SYNC, INPUT
ﬁmcm:li::olq* Connector of
y Type 105
Small R
o o)

Fig. 2-1. Differentioting network wseful with certain nonsinuscidal
synchronizing waveforms.

Sync. Input Connector

You can synchronize the output waveform of the Type
105 with the output waveform from a frequency stondard
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Fig. 2-2. Certain combinations of terminating resistars, atlenuotor pods ond cables,




or other equipment by applying the synchronizing wave-
farm to the SYMNC. INPUT connector of the Type 105

Although the Type 105 will synchronize well with o wide
variety of waveforms, you might sometimes need to connect
a differentiating network (Fig. 2-1] between the source of
a nonsinuscidal synchronizing signal and the SYNC. INPUT
connector to convert certain synchronizing waveforms into
short pulses,

A positive-going synchronizing signal in the range from
3 to 45 volts is svitable. If the synchronizing signal is
greater than about 45 volts, connect a suitable wvoltage
divider between the source of the synchronizing signal and
the S5YMC. INPUT connector. In this way you can reduce
the signal opplied to the SYWNC, INPUT connecter to a
volve between 3 and 45 wvolts,

After you have connected the source of synchronizing
signal to the SYNC. INPUT connector, you can effect syn-
chrenization as follows:

Start with the SYMC. INFUT AMPLITUDE control full left
|counterclockwise). Then turn this control slowly te the
right until synchronization occurs. It is usually best to leave
the SYMNC. INPUT AMPLITUDE contrel as far left as is con-
sistent with stable synchronization.

Sync. Output Connector

You can use the output from the SYNC. OUTPUT con-
nector of the Type 105 to synchronize other equipment with
the output waveform of the Type 105. The synchronizing
signal from the SYNC. OUTPUT connecter has a peak-to-
peak valve of about 5 valts.

Output Amplitude Control

You can use the QUTPUT AMPLITUDE control to effect
continuously variable control of the amplitude of the square-
wave output of the Type 105

The range of output voltages obtainable depends upon
the amount of external lood resistance you conneck across
the output connector. Block diagrams of some typical com-
bingtions of attenuater pads, terminating resistors, and cables
are shown in Fig. 2-2, along with typical resulting ronges of
peak-to-peak output voltages. For the best output waveform,
you should use o combination such that, for the output
voltoge you want, the QUTPUT AMPLITUDE control is in
the right-hend portion of its range.

Certain terminating resistors, aitenuator pods and cables
suitable for use with the Type 105 are listed in Table 2-1.

Operating Instruction—Type 105

TABLE 2-1
Tektronix Accessories for the Type 105

011-045 50 chm terminating resister 1.5 watts,
011-047 93 ohm terminating resister 1.5 watts,
011031 50 ohm 10 X T 10:1 attenuateor.

011-032 G0 ohm 5 X T 51 attenvator.
011035 93 ahm 10 X T 10:1 attenuater.

011-034 23 ohm 5 X T 51 atenuator.
011-042 93 to 50 ohm minimum loss terminater.

012-00m 50 ohm RGS5BA/U cooxial coble with UHF
connectors each end.

93 ohm RG&2A[U cooxial cable with UHF
connectors each end.

012-003

Initial Operation

To place the Type 105 in operation for the first time,
the following procedure is suggested.

1. Turn the AC and DC switches OFF. Set the SYMMETRY
contral te midrange. Set the RAMGE switch to 1 KC

2. Connect the power-input cable to the Type 105 and to
a source of 117-volt 50-tc-&) cycle power lor to a source
of 234-valt 50-to-80 cycle power if the power transformer
is connected for 234-valt eperation). Turn the AC switch QM.
This will cause the fan to operate and the tubes to heat.

3. Connect the 93-chm output cable te the OQUTPUT con-
nectar, Connect the 93-chm terminating resistor to the free
end of the coble. Connect the output end of the terminat-
ing resistor to the wertical-input connector of the eoscillo-
scope. Connect the SYMC, OUTPUT connector to the TRIG-
GER IMPUT connecter of the oscilloscope. Tumn on the
oscilloscope and adjust it for external triggering and for
a sweep rate of 2mSEC/CM [or .2 mSEC/DIV.).

4, Turn the DC switch ON. Adjust the FREQUENCY con-
tral for full-scale deflection of the FREQUEMCY meter.

5. Adjust the OUTPUT control of the Type 105 and the
VOLTS/CM  lor VOLTS/DIV) control of the sascilloseope
far a cenvenient omount of vertical deflection on the
cathode-ray-tube screen. You should now observe several
cycles of the square-wove output of the Type 105 on the
cathode-ray-tube screen.

é. Adjust the SYMMETRY control for equal positive- and
negative-going portions of the displayed woveform,

The repetition frequency of the disployed squore wave
is close to 1 kilocycle, You can observe square waves of
other repetition frequencies by adjusting the RANGE and
FREQUENCY controls on the Type 105,
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IMPORTANT

To avoid misleading cbservations or meosurements when
you are using your Type 105 Square-Wave Generator, be
sure that the instrument is properly maintained and oper-
ated. Carefully observe the operating instructions given
here. Your attention is particelarly called to the section
titled “Possible distortion of waveform',

One of the opplications of o square-wave generator is in
the testing and adjustment of the wvertical amplifier and
delay line of an escilloscope. The Type 105 is svited to
this wse with many types of oscilloscopes. However, the
risetime of the Type 105, although shert, is not short encugh
for satisfactory results when you are testing or adjusting
the vertical amplifier or delay line in an oscilloscope whose
vertical-deflection-system baondwidth greatly exceeds 10
megacycles. Your Tektronix Field Engineer or Engineering
Representative will be glad to make specific recommenda-
tions,

Risetime and Falltime

The risetime of the square-wave cutpul of the generator
is taken as the time required for the output voltage to rise
from 10 percent of its maximum value to 90 percent of its
maximum valve [Fig. 3-1). The folltime of the output wave-
form is taken as the time required for the output voltage
to fall from 90 percent of its maximum volue to 10 percent
of its maximum value. The risetime of the waveform, under
given conditions, will not necessarily be equal to the fall-
time,

The risetime of the output waveform from the Type 105
depends uwpon wvarious factors, including the values of ex-

Valtage

Falltime

Risetime

Timg —s

Fig. 3-1. llustrating risetime and falltime of a sguare wave of
wvaltage.

(EVE)

SECTION 3

APPLICATIONS

ternal resistance and shunt capacitance you connect across
the OUTPUT connector. The risetime of the output square
wave is nominally 0.02 microsecond (20 nanoseconds), and
the actual risetime will not be greater than this value when
the shunt copocitaonce is small.

Risetime Measurements

One of the applications of the Type 105 is its use, in
conjunction with a suvitable oscilloscope, te observe and
measure the transient responses of omplifiers ond other
signal-transmitting devices.

An imporfant feature of the iransien! response of o de-
vice is its risetime, To measure the risetime of a device,
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Fig. 3-2. Nllustrating the effects uwpon the risetime of the oulpul
waveform of the Type 105 when you connect various volues of
load resistance ond shumt copocitance te the OUTPUT connector.
These measured results are representative only, and are intended
to convey the general effect of resistance and copacitance changes
in typical coses.
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Fig. 3-3. lllusirating oversheat! on the leading edge of a square
wave.

you would theoretically feed inte its input terminals o per-
fect square wave [one that "iumped” insf::ntl:,.r from its
most negative voltage o its most positive voltage). Then
you would observe with your escilloscope the time interval
required for the output voltage of the device to rise from
10 percent of its maximum value to 90 percent of its maxi-
mum value. This time interval would be colled the risetime
of the device.

It iz impossible, however, to generate an input square
wave that jumps instantly from its initial value to its final
valve (that is, we cannot generate an input square wave
whose risetime is zern). Furthermore, the risetime of the
oscilloscope itself is greater than zero, and this risetime of
the oscilloscope must be taken inte account. We will now
describe a risetime-measurement technique that permits the
use of square-wave generators (such as the Type 105 having
risetimes greater than zerc ond that takes into account the
risetime of the oscilloscope.

For best results, use a generator and an oscilloscope
whose individual risetimes are appreciably shorter than the
risetime of the device under test, You should use a square-
wave generator whose output waveform is essentiolly free
from overshoot (Fig. 3-3). The Type 105 is satisfactory in
this respect.' Furthermore, the accuracy of the method to
be described will be affected if the square-wave response
of either the oscilloscope or the device under test has appre-
ciable overshoaot, say, more than 2 or possibly 3 percent.

It is not usually convenient to determine the actual oper-
ating risetimes of the squore-wove generator and of the
oscilloscope separately. The method given here takes inta
account the composite effects of these separote risetimes.
The risetime-measurement method is as follows:

1. Observe the risetime of the squore-wave output of the
generator directly on the oscilloscope®. For this measure-
ment, you should terminate the generator with a load re-
sistance and shunt copacitance (including the input capaci-
tance of the oscillascope] equal to the load resistance and
shunt capacitance provided by the input circuit of the device
you are going to test. We call this equivalent risetime of
the generator and oscilloscope together Tqe

The square-wave oulput voltage of the Typs 105 starts at o
negative value and rises fo zers [or ground] wvoltage, then drops
again lo the negalive value,

It is not wsvelly convenient to determine the ociual operating
risetimes a&f the sguore-waove generalter and of the oscilloscope
separately. The method given here lokes into occount the composile
effects of these seporale rizelimes.

3-2

2. Drive the device under test with the output of the square-
wave generator. Use the escilloscope to observe the rise-
time of the cufput waveform of the device under test. For
the measurement, you should terminate the device under test
with a lead (including the input resistance and copacitance
of the oscilloscope] whose characteristics are similar to those
of the load into which the device normally oprbates. ‘We
shall call this cbserved risetime Tgo.

3. Compute the actual risetime Ty of the device under test
from the relation®

Te = [Teo™—Tae’)*

In the above measurements, use sweep rates such that
the leading edge of the displayed waveform rises at an
angle aoppropriate for accurate cbservations . . . roughly
45 degrees. In many risetime measurements, you might use
herizental sweep rates of the order of 0.02 uSEC/CM. When
you are using these faster sweeps, it becomes important
to set the TRIGGERING LEVEL control on your oscilloscope
as far left as possible consistent with stoble triggering. In
this way you display as much of the lower flat portion of
the square wave as possible, so that the rising portion does
net seccur in the first one or two horizontal divisians of the
display where o mojor part of ony sweep nonlinearity
ordinarily appears.

You con reduce errors due to parallax by placing your
eye so thal the reflection of its iris, seen in the cathode-
ray tube face, is directly behind the point you are observ-
ing.

In making risetime measurements, you might want to use
a special groticule having the minor divisions scribed com-
pletely across the graticule lor at leost extended in the
areas where you observe the 10-percent and %0-percent
points]. The larger number of lines might render the grahi-
cule somewhat unsuitable for general use, but it permits
close observations for risetime measurements.

Possible Distortion of Waveform

This infarmation is included to help you avoid certain
conditions that might give you misleoding results in the use
of your square-wave generator.

1. Proper use of probes

o. Before using o passive probe, always check the adjust-
ment of the probe. An adjustable capacitor in the probe
body compensates for varigtions in input capacitance from
one oscilloscope to another, so that your pulse and transient
measurements will be accerate. Touch the probe tip to
the oscilloscope calibrator cutput connector and adjust the
oscilloscope controls to display several cycles of the wave-
farm. Adjust the probe capacitor for a flot top on the cali-
brator square wave, os shown in the righthand picture of
Fig. 3-4.

It should be noted in posiing that the formula given here s
octually an approximaotion. Bul the resuvlls ore Ih”k;"‘lﬂy accurale
far moil purpoies. [(See G. E. Yalley and H. Wallman, "Yocwum
Tube Amplifiers,”’ pages 77-79, MeGrow-Hill Book Company. Ine..
Mew York, 1948]).
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Fig. 3-4. Probe odjustments. Adjust the varioble copaciter in the probe body so that the disploy of the calibrator wowveferm has a flat tep

as shown in the right-hond picture.

b. Use o probe of o type specified for the oscilloscope.
For example, if you ore using on oecilloscope wheose
vertical-deflection-system bandwidth greatly exceeds 10 meg-
acycles, and if you use o probe intended for oscilloscopes
having a smaller vertical-deflection-system bandwidth, you
might observe a spuricus “ringing” or damped oscillation
along the top of the displayed square wave [Fig. 3-5). This
spurious ringing might lead you to suspect a fault in the
square-wave generator, in the oscilloscope, or in the equip-
ment you are testing, whereas the octual difficulty lies in
the wse of an improper probe.

. In using a cathode-follower probe, be careful not to use
an input amplitude to the probe that exceeds the rated
signal-handling capability of the probe. If you thus averdrive
the probe, a clipping action can result that might mask
certain signal variations or give an incorrect indication of
signal amplitude. In particular, you should not use an atten-
vater between the cathode-follower probe and the vertical-
input connector on the oscilloscope.

2. Compensation of voltoge dividers on the VOLTS/CM
{or VOLTS/DIV] switch.

You might observe overshoot or rolloff at the corners of
displayed square waves if the internal capaciters, used to

Y
-
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compensate the woltage dividers on the VOLTS/CM or
VOLTS/DIV switch in the eoscilloscope, are not correctly
adjusted. Depending upon the repetition rate of the square-
wave the nature of the voltoge-divider misadjustment, the
waveform distertions might resemble those occurring when
the probe is incorrectly compensated (see Fig. 3-4). This
trouble, of course, calls for @ maintenance odjustment of
these capacitars.

3. Ringing of LC circuits

The risetime of the square-wave output of the Type 105 is
short enough to cowse “ringing” |damped oscillations) in
an LC circuit whose resonant frequency is less than about
30 megocycles. These oscillations appear along the flat
top of a square wave displayed on the oscilloscope. Pre-
coutions you can take to avoid this trouble include (1) use
of short leods fo connect the gemerator or its output cable
or termination to the load, and (2] use of proper terminat-
ing resistors or pods at both ends of the generator output
coble [see diograms H through P, Fig. 2.2,

4. Cathode-interface impedance

When the sutput electron tubes in the Type 105 have been
used for o long time, they might develop o foult known as
cothode-interface impedance, This condition produces o

—~| 1 HIwE, |.-—

1 f :- -| I[ 1 e
e HH-HHHHHHH
3 |

Fig. 3-5. lllustroting spurious ringing |damped oscillation) that
might occur o3 o result of the use of a probe that is wnsuited to
the woscilloscope.

oy

Fig. 3-6. Distortion in output waveform of the Type 105 resulting
from cathode-interface impedonce in oging tubes in the Type 105,
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jogged oppearance along the early part of the lower or
negative flat portion of the waveform. (Fig. 3-6). If you
are using only the rising edge and the flat top of the square
wave in your tests and measurements, you can neglect this
waveform distortion. But if you need to cbserve the trail-

ing edge and the flat bottom of the waveform, you should
replace Vé, ¥7 and V8 in your Type 105, as required, fo
correct the waveform distortion. [Incidentally, there might
normally be a slight negative-going overshoot at the corner
preceding the lower flat portion of the square wave)




GENERATOR CIRCUITS

The generator circuits of the Type 105 consist essnticlly
of a conventional multivibrator signal source followed by
two limiter-amplifier stages which, in turn, drive the output
stoge. The unconventional circuitry by which the Type 105
attains the rise time of less than .02 microseconds with no
overshoot on the flat-top portion of the square wave,
includes: direct coupling between stoges, high-frequency
compensation, the vse of high-transconductance low-capaci-
tonce tubes, and an inverted output amplifier having the
plate connected to ground through the lead resister.

Multivibrator

V1 and V2 are connected in o symmetrical plate-to-grid-
coupled multivibrator circuit, with wvarious time-constant
networks inserted in the grid circuit by the RANGE Switch,
5W1. These networks consist of combinations of copacitors
€3 through C12 with resistors R7 through R24. Resistors
R4, RS, R27 and R2B are parasitic suppressors. Variation of
the frequency generated by the multivibrator in each posi-
tion of SW1 is accomplished by returning the lower ends
of the grid resistors to the FREQUENCY potentiometer, R6,
which opplies a voltage varying from zero to plus 150V,

Symmetrical output of the multivibrator is aftained by
varying the cross-connected dual potentiometer, R25, which
changes the screen potential of V1 with reference to the
screen potential of V2. These relative [and opposite] changes
in screen potential couse corresponding changes in the plate
current of ¥1 and Y2, therefore changing the duration of
the positive portion of the multivibrater waveform with
respect to the negative. This provides compensation for
variation in tubes and cother components, so that the two
parts of the square wave can be set equal to each other
in time duration.

CAUTION

Do not attempt to convert the Type 105 inte
a pulse generotor by increasing the range of the
symmetry contrel. Tubes and other components
might be damaged.

R254 is a wvariable resistor which simultanecusly in-
creases or decreoses the screen voltage on both multivi-
brator tubes, thus setting a limit on the maximum frequency
of each range step for the particular pair of multivibrater
tubes in use. This adjustment is mode only when changing
multivibrator tubes. See Maintenance Section,

At the higher frequencies, C1 and C13 compensate for
degeneration across R1 and R30. C1.1 and C11.1 also pro-

&

SECTION 4

CIRCUIT DESCRIPTION

vide compensation and improvement in the rise-time char-
acteristics of the multivibrater an the four higher-frequency
ranges. Output from the multivibrator is taken across R29,
in the cothode of V2, and this signal is fed to the grid of
the shoping amplifier,

Shaping Amplifier

The shaping amplifier, V3, is directly coupled from the
cathade of V2. A cathode resistor, R32, bypassed by Cl4,
provides self bias in case of multivibrator failure. A shunt-
compensating inductance, L1, is placed in series with R31,
the plate-load resistar, to increase the rate of rise of the
amplified multivibrater waveform. The plate of the shaping
amplifier is coupled, by C15, to the grids of the driver
amplifier.

Driver Amplifier

The driver amplifier consists of two tubes, V4 and V5,
connected in parallel with appropriate parasitic suppressors,
R35, R3s, R37, R38, R3I%, and R40. The grid-bias network
does not prevent ¥4 and V5 from drawing plate current.
This steady plate current will then bios the grids of the
cutput amplifier stage to cuteff and prevent excessive dis-
sipation therein, The dissipation in V4 ond V5 is well within
recommended limits during this condition.

The screen-grid potential for ¥4 and V5 is provided by a
series screen-resistor network consisting of R42 ond R43, with
R43 bypassed to ground by C1& and C17A, The un-bypassed
portion of the series screen resistor, R42, feeds a sample of
the square wave, via a coupling capaocitor, C20, into the
gric of the meter amplifier, V9.

The shaping amplifier drives the grids of V4 ond V5
alternately between zere and cutoff, thus clipping o portion
of the waveform in the grid circuit of the driver amplifier.
A shunt-compensating inductance, L2, in series with load
resistor R4] compensates for the effects of stray circuit
capacitances, increasing the rate of rise of the output voltage.
The signal from the plates of V4 and V3 is directly con-
nected to the grids of the output amplifier.

Output Amplifier

The output amplifier employs three tubes, V&, V7 and VB,
connected in parollel. R44, R45, R4é, R47, R48, R4%, R30
and R5] are parasitic suppressors. The cathodes are by-
passed to ground by C18, C1B.1 and C19. The three grids
are directly connected to the plates of V4 ond V5 ond are
driven between zero and cutoff potential by that stage. The
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5-175 Yol Cuiput  Amplifier C.F. Voltoge
Variable Regulated Regulator
Power Supply

+

Vi14-W20

Driver teter Amplifier Limiter & Caotcher
 Amplifier Diodes

V4, V5

Shaping Sync. Cutput Mater Diode
Amplifies

150-volt Fixed

Power Supply
{reguloted)

=+

V21-V28

Fig. 4-1. Bleck diagram of the Type 105,




plate load resistor consists of an internal resistor, RS54, par-
alleled with desired external terminating resistor, pad, or
combination. See Operating Instructions Section.

The amplitude of the output waveform is controlled by
varying the screen-grid potentiol of V&, V7 ond VB by
varying the dc negative voltage epplied to the cathades of
these three 4ubes. This is accomplished by the OUTPUT
AMPL contral R98, locoted in the variable power supply
circuit,

FREQUENCY-METER CIRCUITS

The meter circuit of the Type 105 Square Wave Generator
provides a direct indication of the output repetition rate
of square waves generated. A sample of the square wave
being generated is token across R42, in the screen circuit
of the driver tubes V4 and V5, ond is coupled to V9 by
copacitor C20 ond resistor RS9 which form o grid-leak
bias netwark. This signal is omplified by ¥9. L3 is used
to improve rise time,

One section of V10 constitutes a clamp diede [pins 2 and
5] which prevents the plote of V¥ from rising above the
supply voltage. The plate will attempt to do this because
of the collapsing field of L3. The plate of ¥9 is "caught”
by the plote.catcher diode [pins 1 and 7 of VI0) W11 is
a cathode-follower voltage-regulator tube which determines
the potential at which the plate of V% will be caught by
V10. The METER ADJ. potentiometer R&3, in conjunction
with limit resistors R62 and Ré&4, permits adjustment of the
potential on the cathode of V11 so that V9 generates a
square wave of constant 85-volt amplitude.

A capacitor, selected from C23 to C31 by RAMGE switch
secions SW1.G and 5WI1-H, is chorged on each positive
excursiosn of the square wave becouse the meter diede
V12 |pins 2 and 5) clamps switch arm SW1-H of “common
ground” potential |actually to the —150 to —320 volt bus
plus o small veltage drop acress R&E). The negative excur-
sion of the square-wave cycle then discharges the selected
capaciter through meter M1 (resistance approximately 5,000
ohms). M1 has o special temperoture-compensated move-
ment of 200-microompere baosic sensitivity, A shunt resistor
is connected in porallel with the meter movement by the
RAMGE selector switch section 5WI1-1. Either the resistor
or the capacitor is made vorigble for each range to pro-
vide calibration adjustment.

The charge on a capaocitor represents a certain quantity of
electrons [coulombs). Since each eycle of the square wave
drives one charge throwgh the meter, the meter (reading
current] will indicate the number of charges per second, or
the number of cycles per second. Resistors R&S and Réé pro-
vide a bios on the meter diode tube |pin 5) which “bucks
out” the effect of diode current.

SYNC CIRCUITS

Sync Input

Sync signals fed te the SYMNC INPUT binding post are
coupled through capaciter C32 to the grid of sync ampli-
fier tube V13, Variable grid bias for this tube is provided
far by the SYMNC AMPL control, RBO in the cathode circuit,
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Resistor R79 provides a fixed minimum bios to protect the
tube. Bias voltages greater than cut off can be provided
because of the current through R81, so that large syne sig-
nals can be accammodated. C33 bypasses the cathode bios
resistors for high frequencies. The amplified syne signal at
the plate of V13 is coupled to the plate of multivibrator
tube V1 through diede V14, This dicde disconnects the
multivibrator from the sync amplifier while V1 is in conduc-
tion. This feature prevents another sync impulse from reach-
ing ¥1 until the multivibrator has completed its cycle,

Sync Output

Output synchronizing signals are available from a front
panel binding post ond ore developed by a cathode fol-
lower, V15, driven from the signal ccross the cothode re-
sistor of V1, the first multivibrator tube,

To protect the operator frem electrical shock, a blocking
capacitor, C34, is provided to isolate the SYNC QUTPUT
binding post from —140 v to —320 v bus. R83 serves to dif-
ferentiate low-frequency square-wave signals.

POWER SUPPLY CIRCUITS

150-Volt Fixed Power Supply

The fixed power supply of the Type 105 employs tubes
W21 and V22 in a full-wave rectifier circuit. This is followed
by a conventional voltage regulatar circuit in which a par-
tien of the output vollage is compared with o fixed dc
potential derived from a wvolioge reference tube, V24, The
difference between these twe voltage: it then omplified
in ¥25 ond applied to the grids of the series regulator
tubes, V23 and V24, in such a way as to oppose the original
change which wnbalonced the regulotor circuit.  Potenti-
ometer R111 (ADJ to 150 V) with limit resistors R110 and
R112 selects the portion of the output woltage which is
coupled directly to the grid of the comparater-amplifier tube
V25 by RI09. The cothode of W25 is held constant by the
voltoge reference tube V24, Suitable sereen voltage for
V25 and ionizing veoltage for V24 is supplied by the divider
R107 ond R10B. The plate of V25 is coupled to the grids
of the series regulator tubes Y23 and V24 through parasitic
suppressors R105 and RI10&, with R104 serving as the plate
load for the tube. Suppressor resistors R102 and R103 tie
the screen grids of V23 and V24 to their respective plotes
for operation as triedes. C43 and C44 provide low-
impedance paths for transients, so that the regulator will
accemmadate the rapid load changes of the generator cir-
cuits, A large by-puss capacitor, C45, further stabilizes the
regulater eutpul.

The fixed power supply floats below chassis ground at a
potential determined I::y' the output voltage of the wvariable
power supply.

Varioble Power Supply

Rectified current is supplied by V16 and V17 1o a regulater
circuit employing VI8, V19 and V20,
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The operation of this regulator circuit is similar to the
ficed power supply regulator. Regulated —150 wvolts de
obtained from the fixed power supply is applied across
resistor network R?1, R?2 and RP5 and serves as a reference
voltage for V20 cathade. The front-panel OUTPUT control,
R¥8, in conjunction with RS7 and potentiometer R99 marked
ADJ 175V form a network which applies a sample of the
output voltage to the grid of V20. Any change in the grid
voltage is amplified and applied te the grids of V18 and
V19, thus stabilizing the output voltage ot o volue deter-
mined by the setting of R98. R99 permits compensation for
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variation of tubes and other compenents. See Maintenance

Section,

DC Power Switch

The DC switch, SW3A and SW3IB, opens both the fixed
and variable power supplies. This feature permits changing
output terminations, tube replacement, etc., without shock
hozard, when it weuld be undesirable to open the AC
power switch, SW2,




Cleaning

At regular intervals oll occumuloted dust should be
cleaned from the instrument. The use of dry air under
moderate pressure in conjunction with @ brush having long,
soft bristles is recommended. Solvents should not be wsed
to clean the instrument. However, the case, panel and fan
may be cleaned with mild scap and water,

CAUTIOM
Remove the power cord and allow sufficient time

for the bleeders to discharge the filter capacitors
before cleaning is undertaken.

Fan Motor

Te protect the fan motor bearings, they should be lubri-
cated every three or four months with a few drops of light
machine ail.

Visual Inspection

You should wisually inspect the entire generator every
few months for possible circuit defects. These defects may
include loose or broken connections, damaged binding
posts, improperly seated tubes, scorched wires or resistors,
missing tube shields, or broken terminal strips as well as
many others. For most of these troubles, the remedy is ap-
parent, but particular care must be taken when scorched
components are detected. Scorched parts are often the re-
sult of other, less apparent, defects in the circuit. There-
fore, it is essential that you determine the couse of over-
heating before replacing scorched parts in order to prevent
domage fo the new components.

Recalibration

The Type 105 Square Wave Generator is a stable instru-
ment, and will provide many hours of trouble-free opera-
tion. Te insure the reliability of measurements obtained with
the Type 105 we suggest thal you recalibrate the instrument
dfter each 500 hours of operation, lor every six months if
used intermittently]. A complete step-by-step procedure for
reculibruring the mstrument 15 presented in the Calibration
Procedure section of this manual.

REMOVING AND REPLACING PARTS

Removal of the Case

Set the generator foce downward on o padded flat sur-
face, remove the four screws holding the rubber feet, then
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lift off the case. On models with the fan mounted an the
case, reach inside and unplug the fan motor before com-
pletely remnving the case from the instrument.

CAUTION

After replacing the case, be sure the fan is oper-
ating, otherwise some components may be subject
te destructive temperatures,

Standard Components

Tektronix will supply replacement components at current
net prices. However, since most of the components are
standard electronic and rodio ports you can probably
obtain them locally faster than they can be shipped from
the Tektronix factory ot Beaverton, Oregon. Before order-
ing replacement parts be sure to consult the Instruction
Marual te see what tolerances are required.

Selected Components

We specially select some of the components whose values
must fall within prescribed limits, by sorting through our
regular stocks. The components so selected will have stand-
ard RETMA color coding showing the value and tolerance
of the stock they were selected from, but they will not in
general be replaceable from dealer's stocks.

Checked Tubes

Te obtain maximum reliability and performance we check
some of the vacuum tubes in our instruments for such char-
acteristics as microphonics, balance, transconductonce, ete.
We age other tubes to stabilize their characteristics. Since
there are no well defined standards of tube performance we
have established ocur own arbitrary standards and have
developed equipment te do this checking. These checked
tubes can be purchased throwgh our local Field Engineering
Offices or directly fram the factary in Beaverion, Oregon.

HOW TO ORDER PARTS

Replacement parts may be purchased at current net prices
from your local Tektronix Field Office or from the factory.
Mast of the parts can be oblained locally. All of the struc-
tural parts, and those poris noted in the parts list “Manu-
factured by Tektronix”, should be ordered from Tektromix.

When ordering from Tektronix include a complete descrip-
tion of the part, and its &-digit part number. Give the type,
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serial number, and modification number (if any) of the
instrument for which it is ordered.

If the part which you have ordered has been replaced
by a new or improved part, the new part will be shipped
instead. Tektronix Field Engineers are informed of such
changes. Where necessary replacement information comes
with new parts,

NOTE

Always include the instrument TYPE and SERIAL
MNUMBER in any correspondence concerning this
instrument,

GENERAL INFORMATION
Color Coding

We use color-coded wires in the instruments te help
identify the various circuits. These wires will be either g
solid color or will be a solid color (including black and
white) with one or more colored stripes. The calored stripes
are “read” in the same manner as the RETMA resistor colar
code. In the case of multiple stripes the wide stripe is read
first,

The negative-supply bus wires are black and the stripes
indicate the supply voltoge. For example, the negative-
supply woltage is 150 volts and is carried by o block wire
coded brown-green (1-5:0). The —5 to —175V is on @
black, violet lead.

The moin.veltage leads to the pewer transfarmer are yel-
low and ceded brown-brown-brown [1-1-1).

The tube heater leads are white and coded &-1, 6-2, &3,
etc, not to indicate that the voltages are different but 1o
differentiate between circuits.

In other respects the coler coding will vary from instry-
ment to instrument. In general all signal-carrying leads are
white and coded with o single colored stripe. In o few
places where the number of leads exceeded the capabilities
of single-strip coding we have used solid-coloar leads.

SOLDERING AND CERAMIC STRIPS

Many of the components in your Tektronix instrument are
mounted on ceramic terminal strips. The notches in these
strips are lined with a silver allay. Repeated use of ex.
cessive heat, or use of ordinary tin-lead solder will break
down the silver-to-ceramic bond. Occasional use of tn-lead
solder will not break the bond if excessive heat is not ap-
plied.

If you are responsible for the maintenance of a large
number of Tektronix instruments, or if you contemplate fre-
quent ports changes, we recommend that you keep on hand
o stock of solder containing obout 3% silver. This type
of solder is used frequently in printed circuitry and should
be readily aveiloble from rodic-supply houses. |If you pre-
fer, you can order the solder directly from Tektronix in
one-pound rolls. Order by Tektronix part number 251-514,

Because of the shape of the terminals on the ceramic
strips it is advisable to use o wedge-shaped tip on your
soldering iron when you ore installing or removing parts
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from the strips. Fig. 5-1 will show you the correct shape
fer the tip of the soldering iron. Be sure to file smooth
all surfaces of the iran which will be tinned, This prevents
solder from building up on rough spots where it will quickly
oxidize.

When remaving or replacing companents mounted on the
ceramic sirips you will find that satisfactory results are
obtained if you proceed in the manner outlined below.

1. Use a soldering iron of about 75-watt rating.

2. Prepare the tip of the iron as shown in Fig. 5-1.

Fig. 5-1. Seldering iron fip correctly shoped ond tinned.

3. Tin enly the first Y, to Yy inch of the tip. For solder-
ing to ceramic terminal strips, tin the iron with solder con-
taining about 3%, silver,

4. Apply one corner of the tip te the notch where you
wish to solder [see Fig. 5.2,

3. Apply only encugh heat to make the salder flow freely.

6. Do not attempt to fill the notch on the strip with
solder; instead, apply only enough solder to caver the wires
adequately, and to form a slight fillet on the wire as shown
in Fig. 5-3.

Fig. 5-2. Method of applying heat to ceramic strip.




Fig. 5-3. Mote the slight fillet formed on @ correctly soldered joint.

In soldering to metal terminals (for example, pins on a
tube socket] a slightly different technique should be em-
ployed. Prepare the iron as outlined above, but tin with
ordinary tin-lead solder. Apply the iron to the part to be
soldered as shown in Fig. 54. Use only enough heat to
allow the solder to flow freely along the wire so that a
slight fillet will be formed as shewn in Fig. 5-3.

Fig. 5-4. Soldering to o metal pin.

General Soldering Considerations

When replacing wires in terminal slots clip the ends
neatly as close to the solder joint os possible. In clipping
the ends of wires take care the end removed does not fly
across the reom as it is clipped.

Occasionally you will wish to hold o bare wire in ploce
as it is being soldered. A handy device for this purpose
is a short length of wooden dowel, with one end shaped os
shown in Fig. 55 In soldering to terminal pins mounted
in plastic rods it is necessary to use some form of “heat
sink” to avoid melting the plostic. A pair of long-nosed
pliers [see Fig. 5-6) mokes a convenient tocl for this purpose.

Ceramic Strips

Two distinct types of ceramic strips have been used in
Tektronix instruments. The earlier type mounted on the

B

Maintenance—Type 105

Fig. 5-5. A wooden dowsel shoped for wie @3 @ soldering aid.

chassis by means of #2-56 bolts and nuts, The later type
is mounted with snap-in, plostic fittings. Both styles are
shown in Fig. 5-7.

To replace ceramic strips which bolt to the chassis, screw
a #2-55 nut onto each mounting belt, positioning the nut
so that the distance between the bottom of the nut and the
bottom of the ceromic strip equals the height at which
you wish to mount the strip above the chassis. Secure the
nuts to the bolts with o drop of red lacquer. Insert the bolts
through the holes in the chassis where the original strip
was mounted, placing @ #2 star lockwasher between each
nut and the chassis. Place a second set of #2 flot woshers
on the protruding ends of the bolts, ond fosten them firmly
with another set of #2-54 nuts. Place a drop of red lacquer
over each of the second set of nuts after fastening.

Fig. 5-&. Long-nosed pliers used as a heot sink,

Mounting Later Ceramic Strips

To replace ceramic strips which mount with snap-in plastic
fittings, first remove the original fittings frem the chassis.
Assemble the mounting post on the ceramic strip. Insert the
nylon collar inte the mounting holes in the chassis. Care-
fully force the mounting posts into the nylon collers, Snip
off the pertion of the mounting post which protrudes belaw
the nylen collar on the reverse side of the chassis.
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Fig. 5-7. Old and new styles of ceramic strips. The newer ceramic
sirips mount in nylon collors.

NOTE

Considerable force may be necessary te push the
mounting rods into the nylon collars. Be sure that
you apply this force to that area of the ceramic
strip directly above the mouwnting rods.

TROUBLESHOOTING

The 105 instruments are relatively troublefree. You should
not experience much need for extensive froubleshooting.
In troubleshooting, however, you should remember that these
are complex electronic instruments, ond there is no easy
way to locate trouble. A thorough understanding of circuit
cperation 15 the best aid in troubleshooting.

The first step in troubleshooting the instrument should
be to determine whether the input voltages ot the various
points are correct, Refer to the schematic diagram for the
instrument to determine the connections. If the voltages
are incorrect remove the plug from the power socket to
determine whether the trouble is in the power supply er in
the multivibratar. If the trouble appears to be in the multi-
vibrator, look for overheated components. If no burned or
blackened parts are in evidence try replacing all the tubes
at once with new tubes. If replacement of all the tubes
cures the trouble, you can then return the original tubes
to their sockets one at g fime until the defective tube is
locoted.

Failure of the instrument to operate correctly  will
prebably be due to tube deterioration rather thon from
compeonent failure, The circuits are relatively insensitive to
minor tube variations, but relatively more sensitive to power-
supply voltages.
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OPERATIONAL CHECKS
1. Frequency Coverage

The FREQUEMCY control of the Type 105 should have
enough range to allow the ocperater to adjust the output
over the ranges marked on the RAMNGE switch, To check
the operation of this control set the front-panel controls of
the instrument te the positions described af the beginning
of Step 5 of the Calibration Procedure. This will provide
a display of the 100 cycle square wave.

Turn the FREQUEMNCY contral full left. When the l:t.'antrcl
is in this position the meter needle should drop below 2.5
on the upper scale. Mext, turn the FREQUENCY control
full right. The meter needle should move to a position above
the upper end of the meter scale. Repeat this procedure for
all sutput ranges,

If the frequency range is inadequate it will be necessary
to carry out Step 3, 4 and 5 of the Calibration Procedure.

2. Sync Output Amplitude

The amplitude of the pulse available at the SYNC. OUT-
PUT connector is approximately § volts—a convenient trigger
amplitude for synchronizing another circuit with the Type
105,

To measure the amplitude of the sync. output pulse use
the connections and front-panel control settings described in
Step 5 of the Calibration Procedure for obtaining a 10 ke
square wave, Switch the MODE switch of the Type CA
Flug-in to B OMLY, and disconnect the "T" connector from
the input of this channel, Set the VOLTS/CM switch of
CHAMNMEL B to 2. Adjust the FREQUENCY control of the
Type 105 to give a full scale meter reading. Using an 18
inch test lead, connect the Sync Qutput connector of the
Type 105 to the input of CHAMMEL B on the Type CA.
The amplitude of the positive of the pulse should be at least
five wolts.

Insufficient amplitude at the SYNC. OUTPUT connector
may be coused by low screen voltage on the multivibrator
tubes, ¥1 and ¥2—see Step 4 of the Calibration Procedure,
If it is necessary to change the screen voltage it will alsa
be necessary to perform Step 5 of the Calibration Pro-
cedure, since a chonge in the multivibrator screen voltage
will be reflected as a change in the output frequency.

3. Output Amplitude

To provide sufficient omplitude for use with o large variety
of terminating resistars, the Type 105 has a minimum output
amplitude of 15 volts, peak-to-peak [with 93-chm termina-
tion]. The sutput amplitude can be measured as follows:

Disploy a 1 megocycle square wave in the fest oscillo-
scope as described in Step 5 of the Calibration Procedure.
Remove one of the 931 Terminating Resistors from the
Type P93 Coaxial Cable connected to the Type CA, ond
reconnect the cable directly to the input of CHAMNMNEL A
Switch the MODE switch of the Type CA to A ORNLY. Turn
the OUTPUT AMPLITUDE control of the Type 105 full righl.
Carefully measure the peak-to-peak amplitude of the square
wave., The minimum ollowable amplitude is 15 volts; howe
ever, the peak-te-peak value obiained with mest instruments
will exceed this by several valts and does nat indicate faulty
operation of any circuil.
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General

Mermally, it will not be necessary to moke all of the
adjustments described in these instructions at any one time,
However, any adjustments you make should be made in the
indicated sequence.

EQUIPMENT REQUIRED

The following egquipment or its equivalent, is necessary
for @ full recalibration of the Type 105,

1. Test escilloscope, Tektronix Type 540 Series, and Type
CA Plug-In Unit.

The use of the Tektronix Type 540 Series is recommended,
since its operating specifications will permit all of the meas-
urements described in this procedure. If a Tektronix Type
340 Series is not available, an oscillescope having the fol-
lowing characteristics may be substituted:

Colibrated verticol-deflection factors from 5 millivolts per
division to 5 volts per division,

Colibrated sweep rates from .1 microseconds to 2 milli-
seconds per division.

Bandpass of 24 megacycles.

Dual-trace operation.

2. Time-Mark Generatar, Tektronix Type 180A.

If @ Type 180A is not availoble, o time-mark generator
which has the following characteristics may be substituted:
1-, 5, 10- 50-, 100-, and 500-microseconds and 1- and 5-
millisecond time morker outputs having an amplitude of at
least ane volt.

3. DC voltmeter of at leost 20,000 chms per valt, calibrated
for an accuracy of =+=1% at 150 ond 175 volts. Be sure
your meter is accurate, Few meters have the required ac-
curacy after long periads of use.

4. Accurate rms-reading ac voltmeter, 0-150 volis, colibrated
for on occuracy of =19 at 105, 117, and 125 valts,

5. Autotransformer (Powerstat, Variac, etc)) capable of viary-
ing the line voltoge to the instrument being calibrated from
105 to 125 volts, and rated at three amperes,

6. Miscellaneous interconnecting cobles and terminating
resistors,

If you are using the equipment recommended in this list,
you will need twe 93 ohm Coaxial Cables, two 93 ohm
Terminating Resistors, a test lead obout 18 to 24 inches long
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terminated in banana plug connectors, a coaxial “T" con-
nector and a 13-003 clip-lead adapter.

7. low-copacitance, insulated alignment serewdrivers.

CALIBRATION PROCEDURE

1. Power Supply Output Voltages

There are two voltage adjustments in the Type 105; the
first, the A—150-volt supply, is used os a reference voltage,
and the second, the —175 valt supply, determines the ampli-
tude of the square-wave output. In the instructions that
follow, we describe o method of adjusting the output valr-
ages. of these supplies.

To prepare the Type 105 for recalibration, remove the in-
strument from the cabinet, It will be egsier to make some
of the adjustments if you also remove the fan blades of this
fime. If the instrument is not enclosed in the cabinet it
may be operoted sofely for short periods of time without
the fan blades.

The output voltage of the —175 walt supply is variable
and changes with the setting of the front-panel contrals.
The measurements and odjustments required in this step are
based vpen the following front-panel control settings.

QUTPUT AMPLITUDE full left

[counterclockwise)
RANGE 10 KC
FREQUEMCY mid-range
SYMMETRY mid-range
AC OFF
bC OFF
SYMC. INPUT AMPLITUDE full left

Connect the Type 105 to the autotransformer outpul,
switch the AC switch to OMN, and adjust the autotrans-
former output veltage to 117 volts, Allow the instrument
about one minute to warm up and then switch the DC
switch o OM.

The output voltoge of the A—150.volt supply is measured
with respect to the A Supply. The points for making this
measurement are shown in Fig. 4-3. Sel this voltage to
exactly —150 velts by means of the ADJ TO 150V control.
Take care in making this adjustment, since the remainder
of the calibration will not be accurate unless this voltage
is carrect.
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Fig. &-1. The right-hand side of the Type
according to the colibration step number.)
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Fig. 6-2. The lefi-hond side of the Type 105. (Controls odjustable from the left-hond side of the Type 105 during the Calibration
Procedure cre morked. Mote that the fon blode hos been removed to focilitote occess te the controls.)
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Fig. 6-3. Measuring the output veltage of the A-150.vali supply.
The meter leads are shown connected to the correct points  for
measuring the output voltage of the A-150-wolt supply.

The cutput veltage of the A Supply (—5 to —175 volis)
is measured with respect to ground and the test points for
measuring this voltage are shown in Fig. 4-4. The control
marked ADJ. 175V as shown in Fig. 4-1 adjusts this voltage
range. To do so, first set the QUTPUT AMPLITUDE control
te the full left position. Mow, connect the voltmeter leads
as shown in Fig. 6-4. It should now be possible to adjust

Fig. 6-4. Measuring the sulput voltage of the A supply. The meter
leads are shown connected 1o the correct points for measuring the
output voltage of the A supply.

the voltage te —5 volts or less, by turning the ADJ. 175V
control. If it is not possible to adjust the voltage below
—3 volts, change V18 and/or V19. Set the vollage to —é
wolts, MNow change the valtmeter to one of the high (200
volts or higher| ranges and then turn the QUTPUT AMPLI-
TUDE contral te the full right position. The voltage should
now read —175 volts. If it is within ene or two velts, adjust
the 175V adjustment to put it on exactly 175. Mow check
the voltage at the full left position of the OUTPUT AMPLI
TUDE control. It should be between —5 and —7 volis. - If
it is not, it will be necessary to change R98.1 os shown
in Fig. 45 If the voltage is above 7 volts, decrease the
value of R 98.1 and if it is below 5 valts, increase the valye
of R98.1 until the voltage will vary from —175 at full right
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B6-290 R9B.)

Fig. &6-5. R98.1 s located on the OUTPUT AMPLITUDE control and
determines the ronge of the centrol.

sefting of the QUTPUT AMPLITUDE control te —5 ta —7
volts at full left setting of the OUTPUT AMPLITUDE control.

2. Power Supply Regulation

It is important that the operation of the Type 105 be
unaffected by normal line-voltage variations. The regulating
circuits in the power supply should hold the output veoltages
constant for all line voltages within the range from 105
to 125 volts, A convenient way to check for proper opera-
tion of the regulator circuits is fo measure the ripple ampli-
tude on the two supplies. Ripple in excess of 80 millivalts,
peak-to-peak, on the A—150-volt supply ond in excess of
&0 millivelts, peak-to-peak, on the A supply is an indication
of faulty operation,

To measure the ripple amplitude accurately, it is neces-
sary to connect the ripple signal to the test oscilloscope
input connecter without intreducing attenuation or extrane-
ous signals. A shielded lead is the simplest means of deing
this. A 93 ohm Coaxial Caoble and o Type A-100 clip-
lead Adopter are convenient for this purpose.

With the Type CA Plug-In installed in the test oscillo-
scope, and while it is warming up, set the front-panel con-
tmols o5 follows:

Type 540 Series Oscilloscope:

STABILITY *PRESET
TRIGGERIMNG LEVEL Mot used in AUTOMATIC

mode
TRIGGERING MODE AUTOMATIC
TRIGGER SLOPE + LIME
TIME/CM 5 MILLISEC
53X MAGHMIFIER OFF
HORIZOMTAL DISPLAY MORMAL OR A
SQUARE-WAVE CALIBRATOR OFF

(black knob)

HORIZONTAL POSITIONING centered
POWER ON

&
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Type ChA:
MODE B ONLY
AC-DC [Channel B) AC
POLARITY (Channel B) MORMAL
VERTICAL POSITION (Channel B} centered

VOLTS/CM (black knob—Channel B) 05
VARIABLE (red knob—Channel B} CALIBRATED

The contrals for the A Channel of the Type CA may be
left in any position, since the A channel will not be used
in this step.

At low square-wove frequencies, the multivibrator wave-
form is evident on the power supply output. Set the front-
panel controls of the Type 105 to the positions described in
Step 1.

Fig. &-6. Measuring the ripple present on the A supply.

Connect the shielded test lead to the test oscilloscope
CHAMNMEL B input connector. To measure the ripple on the
A—150-volt supply, connect the test-lead ground cennection
to ground [be sure the Type 105 QUTPUT AMPLITUDE con-
trol is turned full left), and connect the center (red) con-

Fig. &-7. Measuring the voltage across the metering diede. The
mater leads ore connected to ping 1 ond 7 of WI1. The METER
ADJ. contrel is odjusted for o meter reading of &5 volts.

Calibration Procedure—Type 105

ductor to the A—150 supply. The 120-cycle ripple displayed
on the test oscilloscope |approximately six cycles on the
graticule] should not exceed 50 millivelts, peak-to-peak, as
the outotronstormer output is varied from 105 to 125 volis,

Te measure the ripple on the A Supply, connect the test-
lead outer connector to the chassis, and connect the center
conducter to the A Supply os shown in Fig. 4-4. The ripple
observed at this point should not exceed 80 millivelts, peak-
to-peak, as the outotransformer output is voried fram 105
to 125 volts.

Return the Autotransformer C}ufpur to 117 volis,

3. Fregquency-Meter DC Adjustment

Dc woltages in the meter circuit are controlled by V11,
a cathode-follower voltage regulator, and the METER AD.
control determines the operating voltage on this regulator
tube. To provide the proper meter-circuit voltoges, the
METER ADJ. contral must be adjusted for a voltoge drop
across the regulator tybe of exactly &5 wolts [see Fig. &-7).

4. Multivibrator Screen-Voltage Adjustment

Current flowing through the multivibrater tubes V1 and
V2 determines the output amplitude of the synchrenizing
voltage, and partially determines the output frequency

Fig. &-B. Meosuring the multivibrator screen veltoge. Pins & of VI
and V2 are shorted together with a sherling sivop. The meter leads
are connected between the mullivibrater soreens and the A-150-velp
supply. The M.V. SCREEM ADJ. control is odjusted for a meter
reading of 80 wvolis.
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Calibration Procedure—Type 105

range of the Type 105. The M.V, SCREEMN V., ADJ. control
enables us to set this current for optimum performance of
the multivibrator and ossociated circuits,

To make this adjustment, short together the screens of VI
and V2 Ipins &), ond measure from this point to the A—150-
volt supply pin 7 of V24). Adjust the M.V. SCREEM V, ADJ.
contral for o difference voltage of exactly B0 volts,

5. Frequency-Meter Calibration

The meter circvits are calibrated to indicate the actual
output frequency of the square-wave generator, A separate
meter adjustment is provided for each frequency range.
The following procedure describes o meons of colibrating
the meter circuits. To perfarm this step set the front-ponel
controls of the instruments as follows:

TABLE 1
SIGMAL SELECTOR MARKERS
MILLISECOND MARKERS 5 ON
POWER oM
TRIGGER RATE SELECTOR 10KC
FOWER ON
Type 105:
OUTPUT AMPLITUDE full left
RAMGE 100
FREQUENCY mid range
SYMMETRY mid range
AC oM
DC OFF
SYMC. INPUT AMPLITUDE full left
Test oscilloscope:
STABILITY full right
TRIGGERING LEVEL full right
TRIGGER MODE AC SLOW
TRIGGER SLOPE +INT,
TIME/S T 1 MILLISEC
5% MAGMIFIER QOFF
HORIZOMTAL DISPLAY MORMAL OR A
AMPLITUDE CALIBRATOR 5 VOLTS
HORIZOMTAL POSITIONIMNG centered
POWER oM
Type CA
MODE ALTERMATE

Set contrels in the CHAMMEL A block as follows:

AC-DC AC
POLARITY HNORMAL
VERTICAL POSITION centered
VOLTS/CM (black knob) 10

VARIABLE [red knob) CALIBRATED

6-6

Set controls in the CHAMMEL B block as follows:

AC-DC AC
POLARITY MNORMAL
YERTICAL POSITION centered
VOLTS/CM [black knob) 1
YARIABLE (red knob) CALIBRATED

Terminate the Type P?3 Coaxial Coble at both ends with
a Type BP3-R Terminating Resistor and connect it between
the QUTPUT connector of the Type 105 and the CHAMMEL
A input connector on the Type CA Plug-In, Connect the
coaxial “T" connector to the CHAMMEL B input connector,
connect the SIGNAL QUTPUT connecter of the Type 180A
ta the "T" connector with a cooxial cable, and connect the
other side of the "T" connector to the Type 105 SYNC.
INPUT connecter with an 18-inch lead. (See Fig. 6-9.)

Turn the DC switch on the Type 105 to ON.

Table 1 gives the conitrol setting changes for each in-
strument used in a check of the meter colibration, The
general procedure to follow in making the odjustments is
outlined below.

With the controls set os indicated get a stable display
on the oscilloscope. Adjust the FREQUENCY control on the
Type 105 for a display on the oscilloscope similar to the
one shown in Fig. 6-10. This display indicates that the
Type 105 output frequency is slightly below the Type 180A
output frequency. Turn the SYNC. INPUT AMPLITUDE con-
tral slowly to the right. As this control is turned, the square
wave will synchronize with the time marks. This synchronize-
tion will be indicated by o pronounced movement of the
square wave. When the frequency of the square wave is
synchronized with that of the time morks o slight change in
symmetry will be noticed. Figure &-11 shows this condition.
A large change in symmetry as shown in Fig. é-12 indicates
that the SYMC. INPUT AMPLITUDE contral has been turned
too far, If this occurs, tumn the contral back to the left to
achieve correct synchronization as shown in Fig. 4-11.

Az an example of how to use Table 1, the 100 cycle range
af the Type 105 is set up as follows.

Adjust the Type 105 CQUTPUT AMPLITUDE control for o
square-wave display of about two-centimeters vertical de-
flection. Position the square wave near the top of the grati-
cule. Position the time-marks directly belew the square-wave
display. Turn the STABILITY control slowly to the left until
the disploy disoppeors. Then, turn the TRIGGERIMNG LEVEL
contral slowly to the left until the display reappears. This
should result in o stoble display similar te Fig. &.9.

With a stoble display of the square wave and the time
marks on yowr test oscilloscope, aodjust the Type 105 FRE-
QUENCY contral for a display similar te Fig. 4-10. When
this is done the Type 105 oulput frequency is slightly below
100 cycles. Adjust the SYMC. INPUT AMPLITUDE contral
until the frequency of the square wave is synchronized with
the frequency of the time marks as described above. When
this is done you will see exactly 3 time morks for eoch
complete cycle of the square wave. MNow adjust the con-
tral marked 100 CPS |on the row of controls ot the rear
of the instrument] for @ meter reading of exactly 10,

Syn‘ln‘:th‘}' and lmqunnc}' of the 1 meguc}fclc square wave
output are controlled by C11 and Cl12, a pair of variable

&8
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Q31! Terminaoting Resister
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Coax T Conneéctor

Fig. 6-9. Interconnection of squipment necessory for calibrating meter circwits.

capacitors mounted on the forward sections of the RANGE
switch [see Fig. 6-1). Since this adjustment, once made, is
extremely stable, it is not likely that they will require much
attention. Lack of sufficient frequency coverage, or peor
symmetry, indicates the need for adjusiment.

Adjustment of C11 and C12 should be made after ad-
justing the meter calibration on the 1 megacycle range of

the Type 105, S3et the frequency indication as described
above, and then check the symmetry of the square wave
displayed on the test oscilloscope to be sure that it is sais-
factory. Satisfactory symmetry has been attained when the
positive and negative portions of the square wave are equal,
with the SYMMETRY contral between the nine and three
o'clock positions. If the symmetry of the one megacycle wave

TIoY

Lill

— L S S N W S

LRl
T

LAl
T

14 .l . Ll L Ll Lidl Lid LR iiei LLLL Lilli

L L L L L B R NN R R

" l - 1
E3 —

Lill
™Y

Fig. &-10. Display of square woves and time morks preliminary fo
synchronizing the Typs 105 with the Typs 1B0A. Neate thal the
square wave frequency is lower than the frequency of the ftime
marks.

Fig. &-11. Display of square waves and time marks after syn-
chronzing the Type 105 with the Type 180A. Although the square
wave may nol be symmelrical its frequency i3 Identical with the
time mark fregquency.
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Fig. 8-12. Display of square waves ond time markers resulting
from excessive synchonizing vellage.

is not satisfactory adjust C11 and €12 until the positive and
negative pertions of the square wave are equal.

€11 ond C12 affect the frequency coverage of the one
megacycle range as well as its square-wave symmetry.

To check the frequency coverage turn the SYNC. INPUT
AMPLITUDE control full left. Retate the FREQUEMCY con-
trol from full left to full right. When the FREQUENCY con.
trol is positioned full left the meter needle should rest below
the 2.5 mark on the upper meter scale. When the FRE-
QUENCY control is full right the meter needle should rest
above the upper end of the scale. If the meter needle does
not move to these two positions adjust C11 and C12 until
it does. When Ci1 ond C12 are correctly adjusted they
should both be in approximately the same physical position.
Minor adjustments of either C11 or C12 may be made to
bring the symmetry into the desired ratio. {Usually with the
half cycles equal when the SYMMETRY contral is at mid-
range.|

After the adjustment of C11 and €12 is completed repeat

6-8

Fig. 6-13. Coil L2 conirels the nogotive overshoat an the high
frequency oulput waveform. L2 is adjusted while observing the
one-megacycle eulput woveform.

the calibration of the one megacycle range of the frequency
meter.

6. High Frequency Compensation

L2, a high-frequency compensating coil, controls the
amount of overshoet on the negative-going portion of the
square wave. To check the adjustment of the high frequency
compensation, use the frant-panel contral settings given in
Step 5 of the Calibration Procedure. Connect the insiru-
ments as described in Step 5 with the exception of the Type
180A, which will net be needed for this adjustment.

Use the settings given in Table 1 to display 1 megacycle
square waves on the test oscilloscape. Switch the Type CA
MODE switch to A ONLY. Adjust the STABILITY and TRIG-
GERING LEVEL controls for o stable display. Position the
display on the crt screen so that the falling edge of the
square wave may be observed. Fig. 4.13 shows the de-
sired waveform. If the display you see does not mateh this,
odjust L2 wuntil it does. The display will be observed to
change its shape at point A on Fig. 413 as L2 is ad|usted.




SECTION 7
PARTS LIST AND
SCHEMATICS

ABBREVIATIONS

Cer. Ceramic p Pico, or 10-'2
Comp. Composition PMC Poper, metal cosed
EMC Electrolytic, metal cased Paly. Polystyrens

EMT Electralytic, metal tubular Prec. Precision

f Farad PT Paper, tubular

F &I Focus and Intensity PTM Paper, tubular, moulded
G Giga, or 10° S/M Serial number
Gy Guaranteed minimum volue T Turns

h Henry D Taraid

K or k Kilohms, or kila [107) Tub. Tubular

M or meg Megohms, or mega (10%) ¥ Warking volts DC
T Micro, or 1070 Var. Variable

m Milli, or 10! w Watt

n Mano, or 10°° w With

0 Ohm W Wire-wound

SPECIAL NOTES AND S5YMBOLS

X000 Part first added at this serial number.
000X Part removed after this serial number.

*000-000 Asterisk preceding Tektronix Part Mumber indicates
manufactured by or for Tektronix, also reworked or checked
components.

Use 000-000 Part number indicated is direct replocement,
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HOW TO ORDER PARTS

Replacement parts are available from or through your local Tektronix
Field Office.

Changes to Tektronix instruments are semetimes made to accommo-
date improved components as they become available, and to give you
the benefit of the latest circuit improvements developed in our engineer-
ing department. It is therefore important, when ordering parts, to
include the following information in your order: Part number including
any suffix, instrument type, serial number, and modification number
if applicable.

If a part you have ordered has been replaced with a new or im-
proved part, your local Field Office will contact you concerning any
change in part number.
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REF. SERIAL NO.
NO. | PART NO. EFF. DISC.
k. 366-007
2. 366-510
3 366-007
4.| 366-008
5.| 366-510

-

DESCRIPTION

FREQUENCY

SYNC. INFUT AMPLITUDE

OUTPUT AMPLITUDE
RARGE
SYMMETRY

*)
@.
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Parts List—Type 105

CABINET

REF. SERIAL NO, ?
NO. | PART NO. EFF. DISC. Y. DESCRIPTION
1. | 367-001 1 HANDLE, pakawa leather
2. 437-002 101 5225 1 CABINET, blue wrinkle
437-048 5226 1 CABINET, blue vinyl
3. 211-540 1 SCREW, 6-32 x 1/2 in. truss H3
&4, 348-001 & FOOT, rubber, 1 in.
7-4 @
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REF. SERIAL NO. ?
ND. | PART NOD. EFF. DISC. Y. DESCRIPTION
1.| 050-012 101 3674 1 METER, 0=200 p, 4000 0, int. res.
149-014 | 3675 1 METER, 0-200 p, 4000 0, int. res.
2. 333-006 101 3674 1 PAHEL, front
333-453 | 3675 1 PANEL, froat
3. 136-025 1 SOCKET, light, jewel, drake
378-518 1 JEWEL, light, pllot, red drake
4. 260-134 1 SWITCH, toggle, 1 pole, 1 thro moldad
210-473 1 WUT, switch brass, 15/32-32 x 5/64 in. 12 sided
- B 131-012 1 CONNECTOR, Chassis mount, coax
6. 260-014 1 SWITCH, 2 pole, 2 thro, molded
210-473 1 WUT, switch, brass, 15/32-32 x 5/64 in. 12 sided
7. 129-047 & POST, binding, 5 way ase'y
8. 212-040 9 SCREW, 8-32 x 3/8 in. FHS 100° Phillips (under panel)

BE 73



Parts List—Type 105 RIGHT SIDE

= " | g A 1
o r
[ . . uF
* & T
LY = 3
|I- !
| !['

',-n-y., -
-"-l---l-r- P‘

- TR @ |
N " .il'.“.“ﬂ.—’!m". () 2

©)

®

/i LNy ‘ ﬁ-qlllll"“l oy
- '.‘.L J "w l’i 1||ghlll A

g a)'
9 EN




Parts List—Type 105

REF. SERIAL NO. '-;i
HNO. | PART NO. EFF. DISC. ¥. DESCRIPTION
1.| 385-090 1 ROD, mylom, 5/16 dia. x 1-9/16 ia.
210-202 3 LUG, solder, SE6, w/2 wire holes
z. 337-029 1 SHIELD, alum., 1-3/4 = &-1/2 = 7/8 in.
3. 385-038 1 ROD, nylom, 5/16 dia. x 1 in.
211-507 7 SCREW, 6-32Z x 5/16 in. BHS
210-006 49 LOCKWASHER, steel, int. #6
&. 211-504 2 SCREW, 6-32 x L/4 in. BHS
210=-204 1 LUG, solder, DE6&
385-06l 1 ROD, nylom, 5/16 dia. x 1-3/4 im.
5. | 385-060 1 ROD, nylon, 5/16 dia. x 1-3/4 in., w/pin
6. 260-057 1 SWITCH, wired
262-003 1 SWITCH, unwired
7. 213-044 24 SCREW, thread cutting, 5-32 x 3/16 in. Pan HS
8. | 212-004 1 SCREW, B-32 x 5/16 in. BHS
9. 210=-206 5 LUG, solder, SE10, long
10. 179-030 | 101 3468 |1 CABLE, harness, power
179-189 | 3469 1 CABLE, harness, power
11. | 210-458 10| NUT, keps, steel, B-32 x 11/32 in.
12. | 210-413 8 MNUT, hex, brass, 3/8-32 x 1/2 in.
210-840 8 WASHER, steel, .390, 10 x 9/16 in. OD
13.] 211-553 2 SCREW, 6-32 x 1-1/2 in. RHS
210=-601 2 EYELET, brass, tapered barrel.
210-478 2 NUT, hex, alum., 6-32 x 5/16 ina.
14. | 406-034 1 BRACKET, alum., 1-15/16 x 10-5/8 x 5/8 in. HI
15. 179-031 1 CABLE, harness, pet board
16. | 210-407 49 NUT, hex, brass, 6-32 x 1/4 in.
17. 210-445 4 NUT, hex, steel, 10-32 x 3/8 x 1/8 in.thick
210-010 [ LOCKWASHER, steel, int. #10
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LEFT SIDE
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LEFT SIDE Parts List—Type 105
REF. SERIAL NO. ?
NO. | PART NO. EFF. DISC. | v DESCRIPTION
1.] 211-507 4 SCREW, 6-32 x 5/16 in. BHS
134-013 1 PLUG, banana female, 6-32 in. tap
385-023 1 ROD, alum., 1/4 x 3-1/4 in.
2. 200-257 10 COVER, capacitor, polyethylene, 1.000 ID x 2-9/16 in.
200=-357 COVER, capacitor, black plastic, 1.000 ID x 9/16 im.
3. 210-413 3 WUT, hex, brass, 3/8-32 x 1/2 in.
210-840 3 WASHER, steel, .390 ID x 9/16 in. OD
4. | 406-033 101 3822 1 BRACKET, alum. fan mtg.
406=-338 3823 1 BRACKET, alum. fan mtg.
348-004 3823 1 CROMMET, rubber, 3/8 in.
5. | 050-003 101 3822 |1 MOTOR, Alliance, flatted shaft
147-018 3823 1 MOTOR, Alliance, flatted shaft
369-002 101 2220 1 FAN, alum, 5 in. .173 bore hole
369-010 2221 1 FAN, alum. 5 in. .183 bore hole
6.| 136-011 14 SOCEET, STHE ground
211-538 19 SCREW, 6-32 x 5/16 in. FHS, 100° Phillips
7. 212-540 & SCREW, 10-32 x 5-1/2 in. RHS
210-009 & LOCKWASHER, steel, int. #10
210-812 & WASHER, fiber
B. | 406-241 1 BRACKET, alum. 1 x 4-1/4 x 3/4 in. (Transformer Support)
9.] 337-014 1 SHIELD, alum. 2-3/4 x 7-1/2 x 1/2 in.
10. | 214-001 1 HINGE, 1-1/2 x 1 in.
11. | 386-264 101 875 |1 FLATE, bakelite, 1-1/2 x 2-3/4 in.
366-036 2 KHOB, small black
386-815 3676 1 PLATE, bakelite, 1-1/2 x 2-3/4 in.
366-067 2 KNOB, small black
12. | 136-008 12 SOCKET, STMVG
13. | 441-005 1 CHASSIS, power
14. | 348-006 1 GROMMET, rubber, 3/4 in.
15. | 348-002 1 GROMMET, tubber, 1/4 in.
16. | 212-037 1 SCREW, 8-32 x 1-3/4 in. Fil HS
210-809 1 WASHER, brass, centering
210-462 1 WUT, hex, 8-32 x 1/2 in.
17. | 211-534 19 SCREW, 6-32 x 5/16 in. PHS, w/lockwasher
o =

T LPETIRITITA R TLATEREN D



Parts List—Type 105

TOP

L ey |

L ]

2
&

]
B
Y

REF. SERIAL NO. ‘:‘
NO. | PART NO. EFF. DISC. | v. DESCRIPTION
1. 211-507 1 SCREW, 6-32 x 5/16 in. BHS
210-457 1 WUT, keps, steel, 6-32 x 5/16 in.
z. 387-517 1 PLATE, alum. 9-9/16 x 13 x 3/4 in.
3. 212-023 3 SCREW, 8-32 x 3/8 in. BHS
210-458 3 NUT, keps, steel, 8-32 x 11/32 in.
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TEKTRONIX CERAMIC STRIPS AND MOUNTINGS

3/4 inch SERIES 7/16 inch SMALL MOTCH SERIES 7/16 inch SERIES
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= . ! vuuvuuwuy
@ rrvuvvuue 'I.J' stud, Clip, Nylon  355-046 |-'.1. .J_T_J
”| T I
U 'I'_'II Spacer, 3/8 in. hi 36l-009 @ RARIR R TR R TRTRTR
= d = : ".I 1 -_ __‘:I-I-.._
@ VUUVUVuUTY [) Spacer, 1/4 in. hi  361-008 U U
T = Spacer, 5/32 in. hi 361-007
REF. SERIAL NO. ?
NG. | PART NO. EFF. DISC. ¥ DESCRIPTION
1. | 124=-100 STRIP, 3/4 in. x 1 notch
2. | 124-086 STRIP, 3/4 in. % 2 notch
3. | 124=087 STRIP, 3/4 in. x 3 notch
&, | 124=-088 STRIP, 3/4 in. x & notch
5 124-089 STRIP, 3/4 in. x 7 notech
6., | 124-0%90 STRIP, 3/4 in. x 9 notch
7. | 124-091 STRIP, 3/4 in. x 11 notch
B. | 1l24-149 STRIP, 7/16 in. x 7 notch (small notch)
9. | l24-148 STRIF, 7/16 in. x 9 notch (small nmotch)
10, | 124=147 STRIF, 7/16 in. x 13 notch (small notch)
11. | 124-146 STRIP, 7/16 in. x 16 notch (small notch)
12, | l24-145 STRIF, 7/16 in. x 20 notch (small motch)
13. 124=118 STRIP, 7/16 in. x 1 notch
14, 124-119 STRIP, 7/16 in. x 2 notch
15. | 124-092 STRIP, 7/16 in. x 3 notch
16. | 124=120 STRIP, 7/16 in. x & notch
17. | 124-093 STRIP, 7/16 in. x 5 notch
18. | 124-094 STRIP, 7/16 in, x 7 notch
19. | 124=-095 STRIF, 7/16 in. x 9 notch
20, | 124=106 STRIP, 7/16 in, x 11 notch
NOTE: 1. Clip-mounted ceramic strips are direct replacements for hardware mounted strips.
2. Each strip has the necessary studs mounted to it; but spacers must be ordered
separately.
3. When ordering for replacement, include a description of part, part number, instru-
ment type and serial number,
BB
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REF. SERIAL NO. ‘T*
NO. | PART MNO. EFF. DISC. Y. DESCRIPTION
1 211-023 8 SCREW, B-32 x 3/8B in. BHS
210-458 8 WUT, keps, steel, 8-32 x 11/32 in.
2.| 211-507 5 SCREW, 6-32 x 5/16 in. BHS
210-457 5 WUT, keps, steel, 6-32 x 5/16 in.
3.| 387-501 1 PLATE, alum. 6 x 15-3/8 in.
4. 352-001 101 1221 1 BOLDER, fuse ass'y, 4AG
352-002 1222 1 HOLDER, fuse ass'y, 3AG
5. 131-010 101 3995 1 CONMECTOR ,2 wire motor base
131-102 | 3996 1 CONMECTOR, 3 wire motor base
6. 386-290 1 FLATE, sub panel
7-12
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REF. SERIAL NO. ‘3

MNO. | PART NO. EFF. DISC. Y. DESCRIPTION
T 012-003 1 CABLE, output
2 161-010 1 CORD, power, 16 ga. 8 ft., 3 wire
3. 013-003 1 ADAPTER, Al00 elip lead
&. 011-048 1 TERMIMATION, 93 O
5.| 013-004 1 ADAPTER, A510 binding post
6. 103-013 1 ADAPTER, power, cord, 3 to 2 wire




Parts List—Type 108 BOTTOM

1‘ ©
REF. SERIAL MNO. ";"
MNO. PART HNO. EFF. DISC. ¥ DESCRIPTIOMN
1.| 387-516 1 PLATE, alum. 9-9/16 x 13 x 3/4 in.
2.| 211-559 10 SCREW, steel, 6-32 x 3/8 in. FHS 100°, Phillips
210-006 14 LOCKWASHER, steel, int. #6
210-407 14 WUT, hex. brass, 6-32 x 1/& in.
3.| 386-258 2 FLATE, alum. 1-3/8 x 12-1/2 ina.
.| 212-023 4 SCREW, 6-32 x 3/B in. BHS
210-458 & NUT, keps, steel, 8-32 x 11/32 in.




ELECTRICAL PARTS LIST

Values are fixed unless marked Variable.

Tektronix
Ckt. MNo. Part MNo. Description
Bulbs
B1 150-001 Incandescent #47 Pilot Light
Capacitors

Tolerance =-20% wunless otherwise indicated.
Tolerance of all electrolytic capacitors are as follows [with exceptions):
3V— 50V =—10%, 4+250%
S1¥Y—350V = —10%, +100%
351 V—450 V = —10%, + 50%

Cl 281-523 100 pf Cer.
Cl.1 281-513 7 pf Cer.
c2 285.510 01 uf MT
C3 047 uf MT
C4 047 uf MT
C5 0047 uf Mica
Cé Timing Series 0047 pf Mica
c7 use *295.0521 470 pf Mica
c8 470 pf Mica
c9 56 pf Mica
C10 56 pt Mica
cn vse 281012 7-45 pf Cer. Var.
Ci 281-518 47 pt Cer.
Cl12 use 281012 7-45 pf Cer. Var.
C13 281-523 100 pf Cer.
Cl4 290-04% 1000 puf EMC
C15 285.537 5 uf MPT
Clé 285-510 01 pf MT
CI7AB 2904036 2 % 20 pf EMC
Cl18 use 285-527 . puf MPT
C18.1 use 285-527 g uf MPT
c19 290034 2 % 20 puf EMC
C20 285-519 047 uf MT
c22 285.527 1 uf MPT
c23 285.527 1 o MET
C24 285-519 047 uf MT
C25 285-510 01 uf MT
€26 285506 0047 uf MT
C7 285-501 0071 uf MT
c28 use 283-522 470 pf Mica
c29 283-505 100 pf Mica

1 Selected with R7 thru R22.

EEL

350 v
500 v
400 v

400 v
400 v
500 v
500 v
500 v
500 v
500 v
500 v

500 v

350
15v

400 v
400 v
450 v
H00 v
&00 v

450 v
400 v
&00 v
&S00 v
400 v

400 v
400 v
&00 v
500 v
500 v

Parts List—Type 105

10%
10%
1095
109
10%
10%
10%
109

10%
10%

5/N Range

X18%-up
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Parts List—Type 105

Tektronix
Part Mo.

vse 281-012
wse 281-012
285-511
290-000
283-000

Ckt. No

Cc30

3

32

C3

C4

Q36 290-0346
c37 290036
38 290-036
39 285-526
C40 290-036
C41

C42

C43

C44

C45

Ca5

290-036
290-035
285-510
285-510
290-036
270-000

Fl use 159-005
155-003

L *108-021
L2 *114027
L3 *108-025
L5 *108-057
L2& *108-057
LR1 *108-118

Ml use *050-012
149014

3 Amp
1.4 Amp

7.5 ph

.88-1.4 ph

@20 uh
88 j:h
8.8 ph
12 ph

Capacitors (Coni'd)

Description

Cer. Yar.
Cer. Var.
PTM
EMT

Disc Type

EMC
EMC
EMC

MT
EMC

EMC
EMC
MT
MT
EMC
EMT

Fuses

3AG Slo-Blo for 117 v oper.
3AG Slo-Blo for 234 v oper.

Inductors

wound on 330, 1w resistor

Replocement Kit
0-200 p Amps

Resistors

Resistors are fixed, compasition, ==10%, unless otherwise indicated,

Rl 301-182
R2 302-391
R3 304-182

303-142
R4 302-470

7-16

1.8k
3200
1.8k
16k
47 0

Yy w
Yaw
1w
1w
s w

&00 v
300 v
500 v

450 v
450 v
400 v
450 v

450 v
450 v

400 v

450 v
300 v

Var.

5/M Range

X1718-up

X2125-up
X2N95-up
X2908-up

101-3474
367 5-up

5%

101-3681
59 3482-up

@@t



Tektronix
Ckt. Me. Part Me.
RS J02-470
R& 311-026
R
k8
RS !
R10
R11
R12
R13 z
R14 Timing Series
R15 use *295.0527
R |
R17 ;
k18
R19
R20
k21 ;
R22
R23 302-354
R24 302-374
R25A B use 311014
R25.1 use 304-822
R25.2 304-273
R25.3 304-472
k254 3015
R25.5 304-472
R26 304-182

303-142

R27 302-470
R28 302-470
R29 302391
R30 3on-182
k31 308-331
R32 30461351
R33 302-470
R34 302-105
R3S 302-470
R3& 302-470
R37 302100
R3B 302-470
R3? 302-470
R40 302100
k41 0181
R42 302-561
R43 308222
Rdd 302-270
R44.5 302270
k45 302.270

tSelected with C3 thre C10.

@®

— = in
855885
- 5= Rk - Bot - - R
88 &4

&

88588058

B3 L
NEY88
T N e e

=

47 k
10k

47k
1.8k
1.6k

47 0
47 0
3900
18k
3300

1500
47 0
1 meg

70

100
47 0
47 0
100
180 2

560 2
22k
70
pra
70

Resistors [Cont'd)

Description

s w
2w

aw
V2w
Yow
'J": W
Yaw
'JFz W
Yaw

2w
Yo w
Yo w
'I.lln'2 W
Yo w

Vo w
Yo w
Yo w
Yo w
2w

Vaw
Vo w

Vow
Vaw

Var.

Var.

Yar.

Parts List—Type 105

5/M Range
FREQUENCY
SYMMETRY

101-209%
101-209X
WW MV SCREEN V. AD.
XN 0-up
X5d&-up
101-3681
59 3482-up
5%
X800-up
7-17



Parts List—Type 105

Tektronix
Ckt. No. Part Me.
Rdé 302-100
R47 302470
R48 302-100
R49 302-470
RS0 302-100
R51 302-470
RS2 3041
R53 30&-10
R54 304101
308015
R55 304101
RS54 306100
R57 304100
R58 302-470
R5%® 302-105
RsD 304-472
R&1 306-562
R&2 308071
R&3 J11-015
R&4 308023
R&5 304-273
Ré& an2-2n
R&7 an.oz2
R&8 31012
R&% an-m2
k70 oz
E71 M-,z
R72 an-m2
R73 311012
K74 302-581
R7é& 302-470
- 302-105
E78 304-152
k¥ 302-471
R80 an-oz2
RE1 306-183
R82 306-542
RA3 302-472
R85 302-471
R87 306-224
Rag 302-470
RE? 302-470
E?0 302-105
R#1 302-102
R72 a0s-123
7-18

g
47 0
100
470
[Li}+}

47 0
1000
100 0
1000
400 0

1000

Resistors (Cont'd)

Description

Yo w
Vo w
Yo w
Yo w
Yo w

Yaw
2w
2w
2w

10w

2w
2w
Vo w
Yaw

1w

10w

10w

2w
Vow

Vaw

11": W
Yaw

‘IJF? W

2w
Yo ow
o w
2w

Yo w
Yo w
Yo w
Yo w
2w

Var.

Var.
Var.
Var.

Var.
Var.
Var.
Var.

Var.

5/M Range
101-1389%
101-1389X%
101-1389
5% 13%0-up
101-1389%
101-1389%
101-1389X
3%
METER AD.).
3%
100 CPS
250 CPS
1 KC
25KC
10KC
25KC
100 KC
SYMNC. AMPL.
X1718-up



Ckt. Mo.

R94
R9S
R9S

R98
R9B.IT

RO9.1T
R101

R102
R102.1
R103
R104
R105

R104
R107
R108
R109
R110

R1
R112

Tektronix
Part Mo.

302-102
302-102
304-562
302-563
304-683

311-032
311-02&
306-224

302-470
308-040
302-470
302-105
302-102

302-102
302-102
304-333
302-474
use 302-393

an-os
302-473

Unwired Wired

SW1 280057 *2462-003
SW2 260-134
SW3 280014

T1 *120-006

::',]2 *157.020
V3 154012
V4 154012
V5 154012
tAdded when

@3®

Resistors [Cont'd)

Description
1k l_ll‘rg W
1k Vo w
56k 1w
5& k .Jllrn- W
&8k 1w
250 k 2w Var.
100 k 2w WYar.
220k 2w
470 o w
15k 25w
470 W w
1 meg how
Tk Ve w
1k Vow
1k Vo w
33k 1w
470 k W w
I7 k W w
10k Var.
47k If; W
Switches

Retary  RAMGE
Toagle AC ON
Toggle DC O

Transformers

Plate and Heater Supply

Electron Tubes
&CBS matched pair
SAGT
SAGT
GAGT

needed at the time of instrument calibration.

Parts List—Type 105

5/M Range

OUTPUT AMPLITUDE

ADJ 175V
Ww 5% *313-up
W ADJ. —150Y
7-19



Parts List—Type 105

Tektronix
Ckt. No. Part Mumber

Yé 154-012
V7 154-012
Va8 154-012
Vo Use *157-005
Y10 154014
V11 154-032
V12 154-014
V13 154-030
V14 154-014
Vis 154032
Y14 154-008
V17 154-008
Vig 154-021
vig 154-021
V20 154-022
V21 154-008
V22 154-008
V23 154-021
V24 154-021
V25 154-022
V26 154.052
7-20

Electren Tubes (Cont'd)

*

SAGT

BAG7 °
sAGT

6CBS Checked
GALS ¢

L5 ¥
SALS ©
&CBs ¢
GALS &
bl6 v

SVAG~
A Te L
SAUSGT»
SAUSGT {
6AUS

5V4GL
SVAG -
6AUSGTE
SALSGT!
6AUG *
5651

Description

5/N Range



AMP,
A
A 4
+
MULTIVIBRATOR ¢
FLOATING SYNC. AMPLIFIERS SHAPING
POWER SUPPLY 1] [ S | B AMPLIFIER
[ REGULATED) vz 6Cae
(e &4l 5 V3
s o . 6AGT
-150V B
SYNC.
ouTeUT
A-150V

TYPE /05 SQUARE - WAVE GENERATOR

AA



||I—u

oUTPUT
PUT VARIABLE AMPLIFIER
ATUDE [— = POWER SUPPLY B
T (REGULATED)
Ve, VI K8 6AG7
-5¥ TO -/76V
A REF. GND.
COUNTER udd
DRIVER CIRCUITS
AMPLIFIER y
= — -
Ve £CAE
be,v5 EAGT vio,viz  GALS
= i FREQUENCY
BLOCK DIAGRAM 74
KFE




oy 1 ]

Fe==mm==——==3

S i
——————— —m——m——— ==~ —[RANGH
|
[
i
| EFF. 5/H
|10 - 209
1
| LFF
|
|
|

ol -

i R51 REY REs
) ol 100 100
[

"R

o e e e [ | ———————y

L ————

il

|
{a-150v)

SYHE INPUT

£33
{a=is0¥) Ll 6. 28 uf

'::"3' (a=180w)

{a-15avw)

* vALUES SELECTED WwWITH €3 TO €I0

TYPE 105 SQUARE WAVE GENERATOR

{a-150W)



L]

HEE
=15
AP

- SO0

= %RE#
e 1

 +——) [euTEuT]
RAA A

A
Bl
1T
LZ
2.88-1.4 uh
R37 R40
15 I
AR
A

o uf

Cig
B4z

ol Zseo
[a-15

av)

© R4

oM

(a-150¥}

Ra3
4. TH

1

(a=1E0¥)

vioA
KeaLS

I:A-Iﬂ-ﬁv_:{"- 15av)

D047

cz9

€Ll
4TS

CZ7
200

cie

1
1o
i
1
l
|
l
|
|
1
|
I
I
|
I
|
I
I
|
I
I
|
[
[
[
|
I
1
l
1
I
I
|
[
[
[
I
|
I
[
I
I
|
|
[
I
I
I
I
|
|
|
1
1
|

L

o
= A cia ﬂcla.- ﬂcrﬁ
TECETEEN e NI § It
A -4
r-:g1
(A= 150V]) - -

" (—sv Ta - w)
REF. GME,

, CRS
vize [EN|
¥ GALS !

RTa
L8O 5
™
o 250 LL
Sc
L3
190 KC.
RTZ
5K
b LEKC
O
L]
b 10 KE
RTO
5K
b 2.SKC
res ©
5K
b I KG
Res O
EK
b 2s00Ps
mer O
5K
b IDDCPS
y
|
(a-150v)

FROM POWER SUPPLY

ll'l'hlf l::lu'l'ﬂ'l..l'l'l

(A-150)

SEE PARTS LIST FOR EARUER
VALUES AND S/N CHANGES OF
PARTS MARKED WiTH RED

TINT BLOCKES

GENERATOR AND FREQUENCY METER



|
I MULTI ARATOR ¢
SYNC. AN IFIERS SHASING

FLOATING AMPLIFIER |
gt iarr| | e o~ Ty -
: vied Wj £a/s —_— | v EAGT
VIS 68 |
- 150V et ol
! Fsrve. |
l |ourrur
l |
A-r50F
TYPE 105 SQUARE - WAVE GENERATOR AA



-
oUTPUT ;
BT VARIABL AMELIFIER
IToE —"% POWER SUPBLY d e} ) (O TRUT
R ( REGULATED)
Ve, rZir8 eAa7
-5 TO -i75V
A REF. GAND.
f |
L ¥
1 l COUNTER m/
I DRIVER - CIRCUITS
{ AMPLIFIER
s L = -
v v e &CH&
Va5 CAGT ;f Vil cALSs
f ! b oo FREQUENCY
[ LY
"= . .

BLOCK DIAGRAM “P




u T T S
- oA cme | Y :
:-:rn,ul o
car i
. zerou i a
1 CaA | |
Anzaur i
LLL N (]
dFaw i n
|| . :' .
I i
|
] |
| L ]
1d | |
]
E .V TO ViE, Wit
I |
l = : e
- [oF an}
5.1V TO VI, vl i i Sl
e - . | e
I cam A
b Trioag T o
1 -“_ I
L
PPN
k . -
L
.
| AR
i
L o
I vy
|
\‘l_i'ﬂ- -
7T VAL =
E 235 [ 1]
it RS Tx 208
b _J_ (¥ 1
= EEREIT £
= . 3 L > 1
\ t > RIGE
Tirow
— .
F
=T
v e
. -+ ol
A —te
: i
i : 0
o o Y TO R v VA VIY vla
[} J
I 4 wioe
T
it
B85V :“1"“11;1.1’3.'?4. wE, W E, Vil v, ViE [
g:: 12, WIS, Vs, IR,V I Vi
a8 . vi 565/
| - 1 L]
ﬁ‘ @__‘5_ » E
e =
141 3 '
= o AEY VO WA, g
T | 8 E
FALOT LG e

TYPE 105 SQUARE WAVE SR HATOR




DIC=-1I=0008

o

TN
SEL

A
L

14

=i

s s (-B¥TE-1TEw
‘I—" * HEF. GME:

R

=1
AP, -
1680W
LT
AT

[3-1-2%

- e
| 2% 20 paf

i
1
. £
= SN — (A=180V)

g T LT FOR RARLIRE

A S AND SN CHAMGY . BF
=TH MARKED WiTH RED

el n E

FOWER

Low
L83

SUFRPPLY

-
C
=
e~
=
L
=
-
-
| =i
—

er .




[ -

. THT - -+ -Irr .
I A I
i : i : ! RS,
i 1 : i e W iE
T | niE. 4 i _
H | { oK i i Ir_nrlr. ;ua':
i H ! i . N g
1 ! 1 4 x £
i i | miss B o :
1 b ﬁ I . R : £
' I 1 J At — R
- i H25 R ;
i ; : ih =y ] | WAL RSY HE
i i | e S -
] ] i | I
. R i (P s i
I ' . I e o= - SR ———
- I I misz |
: 1 | 3Tk :
i
i i k 1
1 | 1
i a5 j |
. ars
T-ag Y |
: oy ey ¢ : {
] (] 1 |
: a3 1 : i
1 [
b (=% ] RHOK i | i
& ‘ i "
! 1
i
[} ! 1
i | i
S, !
i J I y
i ! I
i i I
I ] i
i i )
1 (] ¥
I | 1
£ | ] ' :!nau
EL L] i X ! Fi.aK
]
1
B .
I i
L .
I I
! i i
i : J
i - |
I (] i
J L J

u

V4
6AG
A3S
4T

L

- (=150 v)

{A-18av])
* wALULS SELECTED WITH €3 TO €40 b N
\ -

+- TYPEE 105 SOUARE WAVE GENCRATOR




L4 1}

T-a5 QN
Tl.'_!‘ﬂ a

BTa
DA | WL
o

::r-—jf!-o 150 EL
! can -
| 100 I ek )
]'_ i ! O—ﬂ;\v—-—d 100 K
% 1 cia RT2
. [ (a-igov) : h -
] : t b 2B KC
o | v oA g cz7 I BN ﬁ
180 BALS st | %
A , o—H{—0 | L'r—‘\g\*r—< I1-1.74
i =38 i
| ooaT 1, Bae |
| e - b 2.mmc
« ¥ig8 i Cis I m&s E
NBALS Qi 1 =R
! o K Il 0—4.;,—4 i K
cza
' s | R N
- i L 1500
L
o b 10O CPS
'
(a-150v) (a-1mOw)

{a-150v)

= i Aocaly :[-_t.l-:
T o ]"- T4o)¢|‘
| i et (av T!:'—I'I"!:J
HEF, Gub |
|

i FAOM POWER SUPPLY
== CEZ
Lo
& - 1 80v] - * - A 50 !
HAS SLE DARTS LIST FOR EARLIER
aTE VALURLS AND S/N CHMAMGES OF
PARTS MARKED WITH RED
DoON TINT BLOCKS

GENIFRATOR AND FREQUENCY METER



Vig

oo
== &35 5WI3*
1‘2'}}1‘ i
¥ = E37 i
zrzopf i
= C3R |
J!Zﬂ’]f.. |
SRAT 1
Tazan
1
i
i
]
i
]
I
ra |
S.1¥ TO ViE , viT |
;_G‘*E::. l
ary =i
-_EH;Q : >
£-1v TO WiII,¥Wil ! 1
& ] Ca0 -
] '.‘.l:lﬂ;'.d'
I
I
|
|
|
I
|
|
|
I (a1
]
1
Sw am
'
* = ] e B Rl 80
T W AL 4 T4
T ex20pF
—_ 4
T 2xzepr
- Ly SRim
v Ay : FIROK
-
: 4
EY
1
4 RIOT
T
"
& I
E .5 TO WE VT, VE VII vie it
) .
:: [EYE-T2
+ BuE
ii
GEY TOVI VI WE, Ve, W5, vE VD, VI, L
ViIZ, VIS, Vid, VIS, ¥ 20 W25 5654
= :
v ¥
! JE
T
TA g
! a4
¥

TYPE 105 SQUARE WAVE GENERATOR Ly




LR 34
[LE T

14 S
| RoT %
SRH P
T f-:’ :E CELN
. 130K A o SEL,
K s W20 B,
TS,
‘\-:nn 3 RAR.
Pielly T I00K ¥ OSEL.
sax 0
W] I
i3 1
“T13 {a-1sov)
5 &K
gv)
- A (—I\I"I'DI-I‘I'EY)
REF, Gub.
' E
1
AL _'1_-. !
M
¥
&
|
“ casx L
V25 et Ring
LIGE]
ATOK Al
i > oK
aga. A
LR -3 i =150V
ATk

Ca5
T 2nzouf

h! |

= (5= 150V)

SEE PARTS LIST FOR BEARLIER
VALUES AND 5/H CHAMGES OF
PARTS MARRED WiTH RED

TINT BLOCKS
FPOWER SUPPLY

Low
-2}



MANUAL CHANGE INFORMATION

At Tektronix, we continually strive to keep up with
latest electronic developments by adding circuit and
component improvements fo our instruments as soon
as they are developed and tested.

Sometimes, due to printing end shipping require-
ments, we can't get these changes immediately into
printed manuals. Hence, your manuval may contain new
change information on following pages. |f it does not,
your manual is correct as printed,



TYPE 105 - TENT. S/N 7298
PARTS LIST CORRECTION
CHANGE TO:

SW1 260-584 *262-622 Rotary RANGE

M6924/164



