The following electrical characteristics are valid only if
instrument has been calibrated at an ambient
temperature between +20° C and -+ 30° C, the instrumentis
operating at an ambient temperature between 0°C and
+50°C {unless otherwise noted), and ¢ach plug-in must
be operating {fully installed) in a calibrated system.

the

Section 25110

SPECIFICATION AND
PERFORMANCE CHECK

SPECIFICATION

ltems listed in the Performance Reguirements column
of the Electrical Characteristics are verified by completing
the Performance Check in this manual. ltems jisted inthe
Supplemental Information column are not verified in this
manual; they are either explanatory notes or perfformance
characteristics for which no limits are specified.

ELECTRICAL CHARACTERISTICS

Table 2-1
VERTICAL AMPLIFIER

Characteristics

Pedormance
Requlrements

Supplemental
Information

Input Signal Amplitude
{Differential Input)

50 mV/displayed division.

.E!_andwic-lihm

Dec to at least 2 MHz

Chop Time Segment/Channel

with a calibrated 5A18N.

Mainfr.amenéompartment Chop

Switching Seguence

Amplifier Channel Chop
Switching Sequence

Approximately 5 pus (=3 us displayed,
=2 u& blanked).

Left, Iefi center, center...

"2 channel amplifier: Ch 1, Ch 2...
4 channel amplifier: Ch 1, CTh 2, off, off,
Ch 3, Ch 4, off, off...

Alternate Frequency

Mainframe Compartment

Alternaie Rate

Sweep rate (once each sweep).

Amgplifier Channel
Alternaie Rate

One-half sweep rate {once
every two sweeps).

every four sweeps).

One_-_faujrth S i [gnce

Signal Outputs {Option 7§

Left Qut, Center Out
Signals

Sensitivity

Cri-refated vertical signals

Derived from interface
signal output pins

DC Offset

C)"L-xtp Impedance

0.5 V/ort div, 4.3% into =100 k)

=500 m¥Y max

" Approximately 1 ki

Dynamic Range

Amptifier Bandwidth

T4 V max

Common Mode
Rejection Ratio

Noise and Chop

Breakthrough

=500 kHz up to 2 ¥V output
inte =50 pk

=26 oB at 1 kHz

"TZ100 mV at each oufput

connector

"1} excessive ngise and chop breakibrongh oceur, refer 10 Modlilcations To Pre-Optiaon 7 Amplilier Plug-ins in Seciion 4

Maintenance.
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A thermal cutout in the display module provides
thermal protecticn and disconnects the power to the
instrument ¥ the tniernal toemperature exceeds a safe
operating level. This device will automatically re-apply
porer when tha temparalure returns to a safe level

PLUG-IN UNITS

The oscilioscope is designed fo accept up to three
Tekironix 9000-series plug-n units (use only “NY suffix
plug-in units unless otherwise specifted). This plug-in
feature allows a variety of display combinalions and alsa
allows selection of bandwidth, sensitivity, display mode,
ete.. tomeet the measurcment requirements. Inaddition, it
allows the ascilloscope system to be expanded to meet
fLture measuremen!  requirements.  The  overall
capabilities of the resultant system are in large part
determined by the characteristics of the plug-ins selected

instaliation

To install a plug-in anit into one of the plug-in
compartments, align the slots in the top and bottom of the
plug-in with the associated guides inthe plug-in compart-
ment Push the paug-in unit firmly inte the plug-in
compartment until it locks into place. To remove a plug-in,
pull the release latch on the plug-in unit to disengage it
andg pull the unit ot of the plug-m compartment. Flug-in
units should not be removed or instalied without turning
off the instrument power. It is not necessary that all of the
plug-in compartments be filled to operate the instrument,
the onty plug-ins needed are those required for the
meastrement to be made.

CAUTION

s

For SN BI26109 & up, 3 5B10N or 5812N time-base
must not be used i the right vertical compartment if
the left vertical compariment is also being used.
Otherwise, the display signal of the left piug-in will be
foaded non-destructivefy).

When ine oscilloscope is adjusted in accordance with
tne adjustment procedure givenir this manual. the vertical
and horizontzl gainare standardized. This allows adjusted
plug-in units to be changad from one plug-in compart-

‘mentte anotber without readjustment. Howaver, the basic
adiustinent of lhe individual plug in uats should be
checked when they are mnstalled in this systam to verify
their measuremant accuracy. See the plug-inunit manual
for veritication procedure.

Selection
The plug-in vorsatitity of tho oscilloscope allows a
varicty of display modes with many different plug-is. The

following infooanation is provided hare to aid in plug-in
selection.
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NOTE

Use only "N salfix plug-in units with the os-
ciltoseope unlcss otherwise speciffed.

To preduce a single-trace display, install a single-
channet vertical wnit {or dual-channel unit set for single-
channed operation) in either of the vertical {left or center)
compartments and a time-base unit in the harizanial
fright) compartmant. Fordual-trace displays, either install
a dual-chanrel verical unit in one of the vertical com-
partments or install a single-channel vertical unit in each
vertical compartment. A combination of a single-channel
and a dual-channe! vertical unil allows a three-trace
dusplay: likewise, a cambination of two dual-channel
virrtical units allows a four-trase display.

To obtain a vertical sweep with the input signal
displayed horizontally, insert the time-base unitinta one
of the vortical compartments and the amplifier wnit in the
horizontal compartment. 11 a verlical sweep is used, there
is no retrace blanking; however, if used in tha right vertical
{cenlary compartmant, internal triggering is provided.

For X-Y displays. either a 3A-series amptifierunit or a
SB-garizs lime-base unit having an amplifier channel can
nenstalled in the horizontal compartment to accept the X
signal. The Y signal is connected to a SA-series amplifier
unit installed in a vertical compartment.

Special purposa plug-in units may hava specific restrie-
tions regarding the compartments in which they can be
instatled. This information will be given in the instruction
manuals for those plug-ins.

CONTROLS AND CONNECTORS

Controls and connoctars necessary for operalion ofthe
oscilloscope are located anthe frontand rear panels of the
mstrument. To make full use of the capabilities of this
instrumerd, the operator should be familiar with the
function and use of each external contrgl and connector.
A brief description of the controls and connectors isgiven
here, More detailed information is given under General
Operating Information (later in this section). See Fig. 1-2
for the location and description of the controls ang
connectors,

FIRST TIME OPERATION

The following procedurs provides an operational
checkout as & means of verifying instrument operation
and hasic calibration without removing the cabinet or
making irlernal adjustmenrts. Since it demonstrates the
dse of front-panci controls and conngctors, itcan also be
used to provide basic training on the operation of this
mstrument. If recalibration of the oscilloscopa o plirg-ing
appears to be necessary, refer the instrumeant system to
gqualilied service parsonnel H more familiarization with a
plun-in unit is neaded, see the instruction manual for the
appraopriate plug-in unik. Refzr to Fig. 1-2 for the os-
cilloscope control and conniector lecations.
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Fig. 1-Z. Front-and rear-pane! controls and conneciors.
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CHECRKOUT PROCEDURE

1. For the following procedure, an amplifier plug-in
should be in one of the verticat (left or center) plug-in
compartments and a time-base plug-in should be in the
horizontal [right) compartment.

2. Set the POWER switch to off (pushed in) and
connect the oscilloscope to a power source that meetsthe
voltage and frequency requirements of this instrument.

3. Turn the INTENSITY control counterclockwise and
pull the POWER swilch out 1o turn the instrument on.

Initial Control Settings

Set the front-panel controts as follows:

NOTE
Tifies for external cortrols of the osciffoscope are

capitatized jn this procedure fe.g. INTENSITY,
POWER).

AMPLIFIER PLUG-IN

Display an

Position Cenisred
Volts/Diy N

Valts/Div Cal Fully ¢lockwise

Input coupting dc

TIME-BASE PLUG-IN

Display Chop
Position Centered
Seconds/Div 2 ms

Seconds/Div Cal Fulty clockwise

Swp Mag Off

Triggering - Siope, Auto Trig,
ac Coupl

Triggering Source Composite

intensity Adjustment

4. Advance the INTENSITY control until the trace is at
the desired viewing level. et the trace near the graticule
center line.

Focus Adjustment

3. Adjust the FOCUS control for a sharp, well-defined
trace over the entire trace length.
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Trace Alignment Adjustment

& If a free-running trace is not parallel with the
horizontal graticule lines, set the TRACE ROTATION
control {rear-panel adjustment] as follows: Position the
trace 1o the center horizontal line and adjust the TRACE
ROTATION controd so that the trace is parallel with the
harizontal graticule lines.

Calibration Check

7. GConnecta 1X probe, or a testlead from the amplifier
plug-in connector to the CALIBRATOR loop.

8. Set the timae-base unit triggering level for a stable
triggered display. Adjust the vertical and horizontal posi-
tion controls so that the display is centered vertically and
starts at the left edge of the graticule.

8. The display shouid be four divisions in amplitude
with approximately 2.5 complste cycles over 10 divisions
{for 60-hertz line frequency} shown horizontally. An
incorrect display indicates that the Oscilloscope or plug-
ins need to be recalibrated.

Beam Finder Check

10. Move the display off-screen with the vertical
position control.

11. Push the BEAM FINDER button and observe that
the display compresses into the screen arsa. Reposition
the display to screen center and ralease the BEAM
FINDER button. Disconnect the 1X probe or test lead.

External Intensity fnput

12, Connect a 5-volt, 1-kHz sine-wave or square-wave
signal to the EXT INTENSITY INPUT connector. Also, use
the signal to externally frigger the time-base plug-in.

13 Slowly rotate the INTENSITY control
aountercliockwise until the trace appears to be a series of
dimmed and brightened segments. The brightened
segments correspond with the tops of the signal input
waveform.

14. Disconnect the signal setup.

This completes the checkout procedure for the os-
cilloscope. Instrument operations not explained here, or
operations that need further explanation, are discussed
under Generat Operating Information.



GENERAL OPERATING INFORMATION

intensity Control

Tine setting of the INTENSITY controt may affect the
correct focus of the display. Slight adjustment of the
FOCUS control may be necessary when the intensity level
1s changed. To protect the crt phasphor, do not turn the
INTEMSITY contral higher than necessary to provide a
satistactory display.

|
! WARNING I

Damage to the cort phosphor can occur under
adverse conditions. Avold any condition where an
extremely bright, sharply focused spot exists on the
crt.

Apparent trace intensity can be improved by reducing
the ambient light level or using a viewing hood. Also, be
careful that the INTENSITY controt is not set too high
when changing the time-base unit sweep rate from a fast
to a slow sweeap rate, or when changing to the X-¥ mode of
operation.

Display Focus

If a well-defined display cannot be obtained with the
FOCUS control, even at low INTENSITY control settings,
re-setting of the internal astigmatism adjustment may he
required (adjustment must only be made by qualified
SerVICe personnet).

To check for proper setting of the astigmatism adjust-
ment. slowly turn the FOCUS control through the op-
timum setting with a signal displayed on the crt screen. If
the astigmatism adjustment is correctly set, the vertical
and horizontai portions of the trace will come into
sharpest focus at the same position of the FOCUS control.

Trace Alignment

if a free-running trace is not parallel with the horizontal
graticule lines, set the TRACE ROTATION adjustment
{rear-panel adjustment) as follows: Position the trace to
the center horizontal line and adjust the TRACE
- ROTATION adjustment so that the trace is parallel with
" the horizantai graticule lines.

Operating Instructions-5119

Beam Finder

The BEAM FINDER switch provides a means of
locating & display that overscans the viewing area either
vertically or horizontalty, When the BEAM FINDER switch
is pressed, the disptay is compressed within the graticule
area and the display intensity is increased. To locate and
reposition an overscanned display, vse the folowing
procedurs:

1. Press the BEAM FINDER switch, hold it in, then
increase the verticat and horizontal deflection factors unti
the disptay is within the graticule area.

2. Adjust the vertical and horizontal pasition controls
to center the display about the vertical and horizontal
centerlines,

3. Release the BEAM FINDER switch; the display
should remain within the viewing area.

Graticule

The graticule of the oscilloscope s marked on the
inside of the faceplate of the crt providing accurate, no-
parallax measurements. The graticule iz divided into eight
vertical and ten horizontal divisions; each division is 0.5~
inch (1.27 centimeters) square. In addition, sach major
division is divided into five minor divisions. The vertical
gain and horizontal timing of the plug-in units are
caliprated to the graticule so accurate measurements can
be made from the crt.

When making time measurements from the graticule,
the center eight divisions provide the most accurate time
measurements. Position the start of the timing area to the
second vertical graticute line and set the time-base unitso
the end of the timing area falls between the second and
tenth vertical graticule lines.

Calibrator Signal

The internal calibrator of the oscilloscope provides a
convenient signal source for checking basic vertical gain
and sweep timing. The calibrator signal is also very useful
for adjusting probe compensation, as described in the
probe instruction manual. The oautput square-wave
voltage is 400 millivolts, within 1%, and the square-wave
current is 4 milliamperes, within 1%, The frequency of the
square-wave signal 1s twice the power-line frequency. The
signal is obtained by clipping the probe 1o the lcop.

15
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imtensity Modulation

Intensity (Z-Axis} modulation can be used to relate a
thirg item of electrical phenomena to the vertical (Y-Axis)
and the horizontal (X-Axis) coordinates without affecting
the waveshape of the displayed signal. The Z-Axis
modulating signal, applied to the EXTINTENSITY INPUT,
changes the intensity of the displayed waveform to
provide this type of display. The volage amplitude
required for visible trace modulation depends on the
setting of the INTENSITY control. About -5 volts will turn
on the display to a normal brightness level from an off
levet, and about 5 volts will turn the display off from a
normat brightness level, "Gray scale” intensity modula-
tion can be obtained by applying signals between these
levels. Maximum safe input voltage is 150 volts. Usable
frequency range of the Z-Axis circuit is dc tc one
megaheartz.

Time markers applied to the EXT INTENSITY iNPUT
provide a direct time reference on the display. Wiih
uncalibrated horizontal sweep or X-Y operation, the time
markers provide a means of reading time directly fromthe
display. However, if the markers are nottime-related to the
displayed waveform, a single-sweep display should be
used {for internal sweep only) to provide a stable display.

X-¥ CGperation

In some applications, it is desirable to display one
signat versus another (X-Y) rather than against an internal
sweep. The flexibility of the plug-in units available for use
with the oscilloscope provides a means for applying a
signal 1o the horizontal deflection system for this type of
display. Some of the 5B-series time-base units can be
operated as amplifiers, in addition 1o their normal use as
time-hase generators.

Another method of obtaining an X-¥ display ista install
amplifier units in vertical and horizontal compartments
fcheck amplifier unit gain as given in the amptlifier unit
instrustion manual to obtain calibrated horizontal deflec-

tien factors). This method provides the best X-¥ display,

particularly if two identical amplifier units are used, since
bath the X and Y input systems witl have the same delay
time, gain characteristics, input counling. ste.

Raster Display

A raster-type display can be used to effectively increase
the apparent sweep tength. For this type of display, the
trace is deflected both vertically and horizontally by
sawtooth signats, and i accomplished by installing a 38
series time-base unit in the left vartical compariment, as
well as one in the norizontal compartment. Normally, the
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unit in the vertical compartment should be set to a siower
sweep rate than the one in the horizontal compartment;
the number of horizontal traces in the raster depends upon
the ratio between the two sweep rates. Information can be
displayed on the raster using the Ext Intensity Input to
provide intensity modulation of the display. This type of
raster display can be used to provide & elevision-type
display.

Option 7 Rear Panel Signal Qutputs

Qption 7 provides cathode-ray tube-related signals to
standard conneciors at the rear of the instrument. This
option is particularly well suited for use intha physicallifa
sciences. By using differential amplifiers, the oscilloscope
can become a signal conditioner for other devices.
Outputs may be used for driving counters or X-Y plotiers
in conjunction with the oscilloscope.

Display Photegraphy

A permanent record of the crt display can be obtained
with an oscilloscope camera system isee¢ the current
Tektronix catalog for a complete listing of osciloscope
cameras and mounting adapters). The instruction
manuals for the Tektronix oscilloscope camearas include
complete instructions for obtaining waveform
photographs.

The crt bezel of the oscilloscope provides integral
maunting for a Tektronix oscilloscope camera. However,
no voltage is provided at the bezel for camera power. The
camera selected for use with the oscilloscope may require
battery operation.

Display Switching Logic

The electronic switching for time-shared displays is
produced ai the plug-in interface within the mainframe;
however, the switching logic is selected in the plug-in
dnits. The system allows any combination of plug-ins and
Display switch settings. Refer to the individual plug-in
manuals  for  specific  capabilitiss  and  operating
procedures.

Vertical Plug-in Compariments. When a vertical plug-in
is in the active mode (Display button pushed in}, a logic
leve! is apptied to the swiiching circuit in the mainframe
and a display from this plug-in will cecur. When two plug-
ins are both active in the vertical compartments, a
multitrace display will occur {Alternate or Chopped).
when no plug-in is in the active mode, the signal from the
left compartment will be displayed. A time-base unit
operated in one of the vertical compartments has a
permanent internal connection to apply alogic leveltothe
switching circuit, thus, a vertical trace produced by this
unit will always be displayed.
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Horizontal Plug-ln Compartment.  Aliernate  or
Chopped display switching is selected on a time-base unit
operated in the horizontal compartment. When the
Display switch is out {Alt), a negative impulse is supplied
at the znd of the sweep to allow alternate switching
between plug-ins and plug-in channels. When the Display
switch is pushed in ({Chop), a chopped display will appear
if a multi-trace display is required by the plug-ins in the
vertical compartments. A veriical piug-in unit operated in
the horizontal compartment has a permanent internat
connection to provide a chopped display iT it is required.

Switching Sequenge, Four display time slots are
provided on a time-sharing basis. When two vertical plug-
ins are active, sach receives two time slois, so the
switching sequence is: left, left, center, center, etc. The
two time slots allotied to each plug-in are divided between
amplifier channels in a dual-trace unit; if two dual-trace
plug-ins are active, then the switching sequence is: left
Channel 1, left Channel 2, center Channel 1, center
Channel 2. etc. H only ong vertical plug-in is active, it
receives all four time slots. The switching sequence is the
same for bath the Alternate and Ghopped display modes.

Vertical Display Mode

Display On. To display a signal. the Display button of
: the applicable vertical plug-in unit must be pushed in to
activate the unit. H two plug-ins are instalied in the vertical
compartments and only the signal from one of the units is
wanted, set the Display swich of the unwanted unit {o Off
{button out). If neither plug-in is activated, the signal from
the left unitis displaved. Both plug-ins can be activated for
multi-trace displays.

Alternale Mode. The alternate postiion ofthe time-base
unit Display switch produces a display that alternates
between activated plug-ins and amplifier channels with
each sweep of the crt. The switching sequeancs is describ-
ed under Display Switching Logic in this section.
Although the Alternate mode can be used at all sweep
rates, the Chop mode provides a more satisfactory display
at sweep rates from about one millisecond/division to five
seconds/division. At these slower sweep rates, aliernate-
modeg switching becomes difficult to view.

Chopped Mode, The Chop position cf the time-base
unit Display switch produces adisplay thatis electronical-
Iy awitched between channels at a 100-kilohertz rate. The
switching sequence is discussed earlier. in general, the
Chop mode provides the best display at sweep rates
stower than about one millisecond/division or whenever
dual-trace, single-shot phenomena are to be displayed. At
faster sweep rates, the chopped switching becomes
apparent and may interfere with the display.

e
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Dual-Sweep Rispiayvs. When a dual-sweep time-base
unit is operated in the horizontal compartment, the
alternate and chopped time-shared switching for eithar
the A or B sweep 1s idantical to that for a single time-base
unit. However, if both the A and B sweeps are operating,
the oscilloscope operates in the independent pairs mode.
Under this condition, the left vertical unit is always
displayed at the sweep rate of the Atime base and the right
veriical unit is displayed at the sweep rate of the B time-
base. This results in twao displays that have complstely
indepandent vertical deflection and chopped or alternate
sweep switching.

BASIC OSCILLOSCOPE APPLICATIONS

The oscilloscope and its associated plug-in units
provide a wvery flexible measurement system. The
capabilities of the overall system depend mainly upon the
phug-ing that are chosen. The following information
describes thetechniques for making basic measurements.,
These applications are not described in detail, since each
application must be adapted to the requirements of the
individual measurement. Specific applications for the
individual plug-in units are described in the manuals for
these units. Contact your local Tektronix Field Office or
representative for additional assistance.

The following books describe oscilloscope measure-
ment technigues which can be adapted for use with this
instrument.

John O. Lenk, “Handbook of Osciltoscopes, Theory,
and Application”, Prentice-Hal} Inc., Englewood Clifis,
New Jersey, 1968

J. Czech, “Oscillfoscope Measuring Technigues”,
Springer-Verlag, New Yark, 1965.

J F. Golding. “Measuring
Transatlantic Arts, Inc., 1971,

Qscitioscopes”,

Charles W Roth Jr., "Use of the (scilioscope”, A
oregrammed Text, Prentice-Hall, inc., Englewood
Ciiffs, New Jersey, 1970.

Peak-to-Peak Vollage Measuremenis—AC

To make peak-to-peak voltage measurements, Uuse the
following procedure;

1. Set the input coupling on the vertical plug-in unit to
Gnd and connect the signal to the input connector.
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2. Set the input coupling to ac and set the Volis/Div
switch to display about 5 or 6 vertical divisions of the
waveiorm. Check that the variable ¥Yolts/Div control (red
knob) is in the Cal position.

3. Adjust thetime-base triggering controls for a stable
dispiay and set the Seconds/Div switch to display several
cycles of the waveform.

4. Turn the vertical Position control so that the lower
portion of the waveform coincides with one of the
graticule lines below the center horizontal line, and the tap
of the wavetorm is in the viewing area. Move the display
with the horizontal Position control so that one of the
upper peaks is aligned with the center vertical reference
line {see Fig. 1-3).

5. Measure the vertical deflection from peak to peak
{divisions).

NOTE

This technique may also he upsed to make
measturements hetwean two points on the waveform,
rather than peak-fo-paak.

6. Multiply the distance (indivisions) measured in step
5 by the Volts/Div switch setting. Also include the
attenuation factor of the probe, if applicable.

Ppsition to centar
vertice] line

Verteal
deflection

- .

Fig. 1-3. Measuring peak-to-peak voltage of a waveform.

EXAMPLE: Assume a peak-to-peak vertical deflection
of 4.6 divisions and a Yohs/Div switch setting of 5V,

Peak-to-peak _ 48
volts {divisions)

S (Voits/Div _ 23
setting) volts

NOTE

if an attenuator probe is used that cannot change the
scale factor readout {Vofts/Div), multiply the right
side of the above equation by the attenuation factor.

Instantaneous Yollage Measurement—DC

To measure the dc leve! at a given pointon a waveform,
use the following procedure:

1. Set the input coupling of the vertical piug-in unit to
Gnd and position the trace to the bottom line of the
graticule {or other selected reference lingl. If the voltage
to be measured is negative with respect to ground,
position the trace to the top line of the graticule. Do not
maove the vertical Postion control after this reference has
been established.

NOTE

To measure a voltane level with respect to a voffage
other than ground, make the foliowing changes o
step 1. Set the input coupling switch fo dc and apply
the reference voffage to the input connector, then
position the ftrace fo the reference fine.

2. Conrect the signal to the input connactor. Set the
input coupling to de (the ground reference can be
checked at any time by setting the input coupling to Gnd).

3. Set the Volts/Div switch to display about 5 or 6
vertigal divigions of the waveform. Gheck that the variable
Volts/Div control {red knoh) is in the Cal position. Adjust
the time-hase triggering controls for a stable display.

4, Measure the distance in divisions between the
referance ling and the point on the waveform at which the
dc level is t0 be measured. For example, in Fig. 1-4 the
measurement is made between the reference line and
point A,
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Fig. 1-4. Measuring instantanecus dc vollage with respect to a
reference voltage.

5. Establish the polarity. The voltage is positive if the
signal is applied to the - input connector and the
waveform is above the reference line.

6. Mulliply the distance measured in step 4 by the
Yalts/Div switch setting. Include the attenuation facior of
~ the probe, if applicable {see the note following the Peak-
© to-Peak Veoltage Measurement example].

EXAMPLE: Assume that the vertical distance measured
ic 4.6 divisions, the polarity is positive, and the Volts/Div
switch setting is 2 V.

Instantaneocus _ 486 2 . 82
Voltage {divigionsg) {Volta/Diwv} volts

Caomparison Measurements

In some applications, it may be necassary to establisha
set of deflection factors other than those indicated by the
Volls/Div or Seconds /Div switches. This iz useful for
comparing sigrals to a refarence vollage amplitude or
period. To establish a new set of defiection factors based
on a specific reference amplitude or period, proceed as
follows:

Yertical Deflection Factor

1. Apply a reference signal of known amplitude to the
vertical input connector, Using the Volts/Div switch and
variable Vols/Div contral, adjust the display for an exact
number of divisions. Do not move the variable Volts/Div
© contral after obtaining the desired deflection.
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2. Divide the amplitude of the reference signal (volts)
by the product of the deflection in divisions (estaolhishedin
step 1) and the Voits/Div switch seiting. This is the
Deflection Conversion Factor.

Defiection reference signal amplitude (volts)
Conversion —
Factor deflection X Volts/Div
[divisions) setting

3. Todetermine the peak-to-peak amplitude ofasignal
compared to a reference, disconnect the reference and
apply the signal to the input connector,

4. Set the Velts/Div switch to a setting that provides
sufficient deflection to make the measurement. Do not
readjust the variable Voltz/Div control.

5. To establish a Madified Deflection Factor at any
setting of the Volts/Div switch, muitiply the Volts/Div
switch setting by the Deflection Conversion Factor es-
tablished in step 2.

Modified . Deflection
. Volits/Div ;

Beflection — settin X Conversion
Factor ) 9 Factor

6. Measure the vertical deflection in divisions ang
determine the amplitude by the following fermula;

. Modifi )
Signal - 0“”'_‘“’ Deflection
Amplitude Deflection X {divisions)
Factor

EXAMPLE: Assume a reference signal amplitude of 30
volts, a Voits/Div switch setting of 5 V and a deflection of
four divisions. Substituting these values in the Deflection
Conversion Factor formula (step 2

30V

mew P

Then, with a Volts/Oiv switch sstting of 2V, the
Maodified Deflection Factor (step 5j is:
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Te determine the pealk-to-peak amplitude of anapplied
signa! that produces a vertical deflectior of five divisions
with the above conditions, use the Signal Amplitude
formula (step B):

{3 V1 (5) — 13 volts

Sweep Rale

1. Apply a reference signal of known frequency to the
vertical input connector. Using the Seconds/Div switch
and variable Seconds/Div control, adjust the display so
that one cycle of the signal covers an exact number of
horizontal divisions. Do not change the variable
Seconds/Div control after obtaining the desired deflec-
tion.

2. Divide the period of the reference signal {seconds)
by the product of the horizontal deflection in divisions
{estabiished in step 1) and the setting of the Seconds/Div
switch. This is the Deflection Conversion Factor.

Geflection reference signal pericd (seconds)
Conversion = . .. ... o
Factor horizental Sec/Div
deflegtion X switch
[divisions} setting

3 To determine the period of an unknown signal,
disconnect the reference and apply the unknown signal,

4, Set the Seconds/Div switch to a setting that
provides sufficient horizoniat deflection to make an
accurate measurement. Do not readjust the variable
‘Seconds/Div contrcl.

3. To establish a Modified Deflection Factor at any
setting of the Seconds/Div swilch, multiply the
Secands/Div switch setting by the Deflection Conversion
Factor establishaed in step 2.

hadifi ! i
Modified Seconds/Div Defiection

Deflection = ) . K {onversion
switch setting —
Factor Factor

1-10

6. Measure the horizontal deflection in divisions and
determine the period by the following formula:

Modified haorizontal
Periad = Detlection X deflection
Factor {divisions}

EXAMPLE: Assume a reference signal frequency of 455
tertz (period 2.2 milliseconds}, a Seconds/Div switch
setting of .2 ms, and a horizontal deflection of eight
divisions. Substituting these wvaiues in the Deflection
Conversion Factor formula (step 2}

. = 1378

Then, with a Seconds/Div switch setting of 50 us, the
Wodified Deflection Factor {step 3) is:

(50 ps) (1.375) = 68,75 microseconds/division

To determine the time period of an applied signal which
completes one cycle in seven horizantal divisions, use the
Period formula (step 6):

{88.75 ps) (7} = 481 microseconds

This product can be converted to freguency by taking
the reciprocal of the period (see application of Deter-
mining Frequency).

Time Period Measurement

To measure the time (period) belween two pointsona
waveform, use the following procedure:

1. Connect the signal to the vertical input connector,
sefect either ac of de input coupling, and sat the Volts/Div
switch to display about four divisions of the waveform,

2. Set the time-base triggering controls to cbtain a
stable display. Set the Seconds/Div switch to the fastest
sweep raie lhat will permit displaying one cycle of the
waveform in less than eight divisions (some non-linearity
may ocour in the firsl and last graticule divisions of
display}). Befsr to Fig. 1-5.

@
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|

N/

Ho.rizanlal
distance

Fig. 1-5. Measuring time duration {period) between poinis on a
wavetorm.

3. Adjust the vertical Position control to move the
points between which the time measurement is made 1o
the center horizontal line. Adjust the horizontal Position
control to center the time-measurement points within the
center eight divisions of the graticule.

4  Measure the horizontal distance between the time
measurement points. Be sure the variable Seconds/Div
_control is in the Cal position,

5. Multiply the distange measured in step 4 by the
setting of the Seconds/Div switch.

EXAMPLE: Assume that the horizontal distance
between tha tima-measuremeant points is five divisions and
the Seconds/Div switchis set 1o .1 ms. Using the formula:

horizontal Sec/Div
Paricd = distance x switch = {5) (0.1 ms) — 0.5 ms
{divisions} setting

The period is 0.5 millisecond.

Determining Frequency

The time measurement {echnigue can alse be used to
determine the frequency of a signal. The frequency of a
periodically recurrent signal is the reciprocal of the time
duration {period) of one cycle. Use the following
procedure:

1. Measure the period of one cycte of the waveform as
described in the previous application.

Operating Instructions-5110

2. Take the reciprocal of the period to determine the
frequency.

EXAMPLE: The frequency of the signal shawnin Fig. 1-
5, which has a period of 0.5 millisecond is:

1

Frequency = pé'riod = 2 kilohertz

Risetime Measurement

Risetime measurements empicy basically the same
technigues as the time-period measurements. The main
difference isthe points between which the measurementis
made. The following procedure gives the basic method of
measuring risetims betweaen the 10% and 20% points of the
waveform,

1. Cornect the signal to the input connector.

2. Set the Volts/Div switch and wvariable Volts/Div
control to produce & display exactly five divisions in
amplitude.

3. Center the disptay about the center horizontal line
with the vertical Position control.

4. Set the time-base triggering contrels to obtain a
stable display. Set the Seconds/Div switch to the fastesi
sweep rate that will display less than eight divisions
between the 10% and 90% points on the waveform {see Fig.
1-6),

i

{
;.__.' [ ,, Pgint !___ ”_‘ .. ..
: | | : i
|; L H E
HHorizontal_ﬂ
]

distance

213922

Fig. 1-6. Measuring risetime.
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5. Adjust the horizontal Position control to move the
10% point of the waveform to the secand vertical line of the
graticule.

6. Measure ihe horizontat distance between the 10%
and 90% points. Be sure the variable Secands/Div control
is in the Cal position.

7. Multiply the distance measurad in step 6 by the
setiing of the Seconds/Div switch.

EXAMPLE: Assume that the horizontal distance
between the 10% and 90¢% points is four divisions and the
Seconds/Div switch is set to 1 us.

Using the period formuia to find risetime:

Risetime horizental Sec/Div
. = distance X switch — {4) (1 ys} =4 us
period P .
{divisions) satting

The risetime iz 4 microseconds.

Time Difference Measuremenis

When used in conjunction with a calibrated time-base
plug-in unit, the mudti-trace feature of the oscilloscope
permits measurement of time difference between two or
more separate events, To measure time difference, use the
following procedure:

1. Set the input coupling switches of the amplifier
channels 1o either ac or dc.

2. Satthe Display switch onthe time-base unitto either
Chop or Alt. In general, Chop is more suitable for low-
fragquency signals. More information on determining the
modeis given under Vertical Display Mode in this section,

3. Setthe vertical plug-in triggering switches to trigger
the display un Channel 1 (orleft plug-in}and Ghanne! 2 (or
center plug-ing.

4. Connect the reference signal to the Channel 1input
connactor and the comparison signal 1o the Channel 2 (or
eenter plug-iny input connector. The reference signal
should precede the comparisonsignalin time, Use coaxial
cables or probes which have similar time-delay
characteristics to connect the signal to the input connec-
tors,

5. If the signals are of opposite polarity, invert the
Channel 2 {or center plug-in} dispiay. (Signals may be of
cpposite potarity due to 180° phase difference; it so, take
this into account in the final calcuiation.)

6. Set the Veolts/Div switches to produce ahout four
divisions of display waveform.

7. Set the time-base triggering contrels for a stable
display. Setthe Seconds/Div switch for asweep rate which
shows three or more divisions between the measurement
points, if possible.

8. Adjust the vertical Position controls to bring the
measurement points to the center horizontal reference
line.

9. Adjust the horizantal Position controt so the -
Channel 1 {or left plug-in) waveform (reference) crosses
the center horizontal line at a vertical graticula line,

10. Measure the horizontal distance betweéen the two
measurement points (see Fig, 1-7).

Channel 1, or laft  Channel 2, or center
plug-in (reference) plug-in
— Y
LN
b A I
S0 [ ; |
Admplitude | [ .o ; f
lavel
e 4 [ it 3
! I
B o
t A | —
o - ;
i
b I :
i ) L i |
Horizontal ¢ __
distance 2134.03

Fig. 1-7. Measuring time difference between two pulses.



1. Multiply the measured distance by the setting of
the Seconds/Div switch.

EXAMPLE: Assume that the Seconds/Div switch is set
to 50 45 and the horizontal distance between measure-
ment points is four divisions. Using the formula:

Time Sec/Div horizantal
- switch X distance = (50 ps) (4) — 200 us
Delay ) e
setting {divisions}

The time delay is 200 microseconds.

Multi-trace Phase Ditference Measurement

Phase comparison between two or more signals of the
same frequency can b2 madeusing adual-trace plug-in or
two single-trace plug-ins. This method of phase difference
measurament can be used up to the frequency limit of the
vertical system. Te make the comparison, use the follow-
ing procedure:

1. Set the input coupling switches of the ampfifier
" channels to either ac or dc.

2. Setthe Display switch onthe time-base unitto either
Chop or Alt. In general, Chop is more suitaple for fow-
frequency signals and the Alt position is more suitable for
high-frequency signals. More information on determining
the mode is given under Vertical Display Mode in this
section.

3. Setthevertical plug-in triggering switches to trigger
the display on Channel 1 {or leftplug-in) and Channel 2 (or
center plug-in}.

4. Connect the reference signal to the Channel 1input
connector and comparison signal to the Channel 2 {or
center plug-in) input connector. The reference signal
should precede the comparisan signalintime. Lise coaxial
cabltes or probes which have similar time-delay
characteristics o connedt the signaisto the input connec-
tors.

5. It the signals are of opposite polarity invert the
Channel 2 {or center plug-in} display. {Signais may be of
opposite polarity due to 180° phase difference; if so, take

“this into account in the final calculation.)

Operating Insiructions-5110

6. Set the Yolts/Div switches and the variable Volts/Div
controls sothe displays are equal and about five divisions
in ampthitude.

7. Set the time-base triggering controls to abtain a
stable display. Set the Secoends/Div switch to asweep rate
which displays ahout one cycle of the waveform.

8. Move the waveforms to the center of the graticule
with the vertical Position controls.

9. Turn the variable Seconds/Div control until one |
cycle of the reference signal (Channel 1, or left plug-in)
occupies exactly eight divisions between the second and
tenth vertical lines of the graticule {see Fig. 1-8). Each
division of the graticule represents 45° of the cycle {360°
= 8 divisions — 45° /division). The sweep rate can be stated
in terms of degrees as 45° /division.

10. Measure the horizontal difference between cor-
responding points on the waveforms.

11. Multiply the measured distance {in divisions) by
45° /division {sweep rate) to obtain the exact amount of
phase difterence.

EXAMPLE: Assume a- horizontal difference of 0.6
division with a sweep rate of 45° /division as shown in Fig.
1-8. Use the formula:

Phase horizontal sweaeap rate
Difference = difference X {degrees/ — (0.6) (457 )=27"
{divisions) division)

The phase difference is 27°.

Channel 1, or left Channel 2, or center
plug-in {reference) plug-in [laggirg)

N A
A

|
1
1
! 1
! |
1
1
1.

L RI J5. E i
orizontal 1 | f f
RN T X
8 Divisions

(3607 |

]
i
k
!
t
} difference
I
|
|
|
1

1
I
I 2134-G4

Fig. 1-8. Measuring phase difference.
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High Resolution Phase Measurement

More accurate dual-trace phase measurements can be
made by increasing the sweep rate (without changing the
variable Seconds/Div control setting). One of the easiest
ways to increase the sweep rate is with the Swp Mag {(10X)
button on the time-bass unit.

EXAMPLE: K the sweep rate were increased 10 times
with the magnifier, the magnifier swaep rate shoutd be
45% /division < 10 = 45%/division. Figure 1-9 shows the
same signals as used in Figure 1-8. but with the Swp Mag
button pushed in. With a horizontal difference of six
divisions the phase difference is:

: magnified

Phase horizontal sweep rate
; — difference X P = iB) (4.5%)-27°

Difference (divisions) {degrees/

division)

The phase differsnce is 27°.

Channel 1, or left
plug-in refereacs!

Channel 2, or
corter plug-in

Horizontal 1
difference t

2134-05

Fig. 1-%. High-resclution phase diflerence measurement with
increased sweep rate.

X-Y Phase Measurements

The X-Y phase measurement method can alsg be used
ta measure the phase difterence between two signals of
the same frequency. The phase angle is determined from
lhe Lissajous paltern as vullined in the following steps:

i. insert an amplifier piug-in unit into one of the
vertical plug-in compartments and an amplifier of the
same type into the horizontal plug-in compartment.

2. Set each amplifier unit input coupling switch to dg,
and set the position controls of the selected X and Y
channels for a spot display at graticule center.

3. Connect low-frequency sine-wave signals of the
same frequency to the selected X and Y inputs.

4. Advance the INTENSITY control until the display is
at the desired viewing level. Set the amplifier deflection
factors and variable Volts/Div controls for six divisions of
vertical and horizontal deflection, and set the poesition
controls to center the display an the graticule as shown in
Fig. 1-10.

3. Measure and record the overall vertical defiection
(A) and the opening of the Lissajous display (B), measur-
ing vertically at the graticule horizenial center line (see
Fig. 1-1G).

6. Divide B by A to obtain the trigonometric sine of the
phase angle difterence between the two signals. Obtain
the phase angle from a trigonometric table to determine
the phase angle between the X and Y signals. If the display
appears as a diagonal straight line, the two signals are
eitherin phase (tilted upper right to lower left), or 1807 cut
of phase (tilted upper left to lower right}. If the display is a
circle, the signals are 90° sut of phase. Fig. 1-11 shows the
Lizsajous disptays produced between 0° and 360° . Notice
that above 180° phase shift, the resultant dispiay is the
same as at some lower angle.

EXAMPLE: Assume a display as shown in Fig. 1-10
where A is 6 givisions and B is 0.4 division.

AN

H N
0 T
+
|

T
H
Coegab

Fig. 1-10. Phase difference measurement trom an X-¥ display.
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Using the formula: From the trigonometric tables:

& = arcsin 0.0867 - 3.82°

=
kS

Sin ¢

=|m

- = = 0.0667

o

The phase angle difference between the X and Y signals
is 3.82°.

e I BTSN RY e

8

(E}

el

Fig. 1-11. Phase of a Lissajous display. {A) 0° cr 3607, {B) 30~ or 330", (C) 90° or 270°, (R} 150° or 2107, and {E) 180~.
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The following electrical characteristics are valid only if
instrument has been calibrated at an ambient
temperature between +20° C and -+ 30° C, the instrumentis
operating at an ambient temperature between 0°C and
+50°C {unless otherwise noted), and ¢ach plug-in must
be operating {fully installed) in a calibrated system.

the

Section 25110

SPECIFICATION AND
PERFORMANCE CHECK

SPECIFICATION

ltems listed in the Performance Reguirements column
of the Electrical Characteristics are verified by completing
the Performance Check in this manual. ltems jisted inthe
Supplemental Information column are not verified in this
manual; they are either explanatory notes or perfformance
characteristics for which no limits are specified.

ELECTRICAL CHARACTERISTICS

Table 2-1
VERTICAL AMPLIFIER

Characteristics

Pedormance
Requlrements

Supplemental
Information

Input Signal Amplitude
{Differential Input)

50 mV/displayed division.

.E!_andwic-lihm

Dec to at least 2 MHz

Chop Time Segment/Channel

with a calibrated 5A18N.

Mainfr.amenéompartment Chop

Switching Seguence

Amplifier Channel Chop
Switching Sequence

Approximately 5 pus (=3 us displayed,
=2 u& blanked).

Left, Iefi center, center...

"2 channel amplifier: Ch 1, Ch 2...
4 channel amplifier: Ch 1, CTh 2, off, off,
Ch 3, Ch 4, off, off...

Alternate Frequency

Mainframe Compartment

Alternaie Rate

Sweep rate (once each sweep).

Amgplifier Channel
Alternaie Rate

One-half sweep rate {once
every two sweeps).

every four sweeps).

One_-_faujrth S i [gnce

Signal Outputs {Option 7§

Left Qut, Center Out
Signals

Sensitivity

Cri-refated vertical signals

Derived from interface
signal output pins

DC Offset

C)"L-xtp Impedance

0.5 V/ort div, 4.3% into =100 k)

=500 m¥Y max

" Approximately 1 ki

Dynamic Range

Amptifier Bandwidth

T4 V max

Common Mode
Rejection Ratio

Noise and Chop

Breakthrough

=500 kHz up to 2 ¥V output
inte =50 pk

=26 oB at 1 kHz

"TZ100 mV at each oufput

connector

"1} excessive ngise and chop breakibrongh oceur, refer 10 Modlilcations To Pre-Optiaon 7 Amplilier Plug-ins in Seciion 4

Maintenance.

REY B, MOW 1978
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Table 2-2
HORIZONTAL AMPILIFIER

Characteristics

Performance
Requirements

Supplemental
Infarmaticn

Input Signal Amplitude
{Differential nput}

a0 my  displayed division.

Horizontal Centering

Bandwidth

¥-¥ Phase Diflerence
Between Vertical and
Horizontal Compartmaents

0.5 division or less.

Dc 1o at least 2 MHz with a
calibrated 5A418N having a serial
number above B128130.

i° or less to 100 kMz.

Checked with two plug-ins
of the same typa.

Signal Qutputs (Option 73
Right Gut Signal

Sensitivity

Crt-related sweep signal

Cerived from inferface
signal output pins.

0.5 Viort div, +3

Prlarity and Output
Yoltage

Fositive-going ramp, =35 V.

DT offset provided by
timebase position control.

Cutpot Impedance

Approximately 1 kil

Gate Qui Signal

Cutput Lavels

TTL. compatible

Selactad hy timebase.

Low: Sinking 1.6 mA, =04V,
High: Supplying 40 pA, =24 V.

Risetima ! =1 ps inte (S50 pF. B
~ Falltime L i %200 ns imo <50 pf.
Table 2-3
Z-8XIS AMPLIFIER
Petformanca Supplemental

Characteristics

Requirements

Information

Exiarnal Intensity Input
Useful input Voltage

+ 5 W will turn on display to

a normal brightness lsvel from
an off level, —5 W wili turn

off display from 2 normal
brightness level.

Useabl.e Frequency Rarge De ta 1 MHz.
input R and G Approximately 10 k&,
paralleled by approximal aly
RO 4G pF- ——
Maximum Sale npol 150V {de + peak ac). ~
Table 2-4
DISPLAY
Performance Supplemental
Charactenstics Requirementis Inforenatian
Cathode-Rav Tube !
Deflection ) * E1ec1_._f_'05tf’lﬁﬂ, o
Phosphar 5 F31 standard; P7 or P1t
S DU optianal. -
2-2
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Table 2-4 (cont)

... DISPLAY s
Performance !; Supplemental
Characterisiics Requiremen!ﬁ__ Information
Accelerating Voltage i 3.5 kv,
Orthogonality 90%, within 1°.
Geometry 0.1 division or less,
Beam Finder I Limits display to within
. graticule area and
-intensifies display if
hrightness level is low,
Table 2-5
CALIBRATOR AND POWERINPUT _
''''' -I[ Performance Supplemenial
Characteristics B Requirements In_f_lgrmation
o orator p—
Voltage ; 400 mV, within 1%.
burrent .4 ma, within 1%.
Freguency ;Twice the line frequency.
Power (nput B o

Line Voltage (RMS)

Nominal 100 ¥, 110V, 120 V, 200 ¥,
220 ¥V, 240 V £10% (250 V maximum).

Euse Data

1 A slow blow (240 ¥V ac).

Line Freguency
Power Consum p-t'i'o'n_

48 to 440 Hz.

iTypical: 53 W. Maximum: 75 W.

Insulation Voltage

1500 vV (RMS) minimum at 50 to 60 Hz
for 10 seconds duration minimum.

Ground Gontinuity (Between
Satfety Ground and Instrument)

Less than 0.1 2.

ENVIRONMENTAL CHARACTERISTICS

Table 2-6
ENVIRONMENTAL.
_ Characteristics ‘Performance Requirements Supplemental Information

Tl‘:‘mperature '''''''' = eesmn — — dl _

Operating . 0°C to +50°C.

Storage T —40°C 1o +70°C. -
Alltude

Qperating To 15,000 feat,

Storage To 50,000 feet.
Vibration [ ) e

Operating and
Non-Cperating

REV B, NGV 1278

With the instrument complete and oper-

ating, vibration frequency swept from
10 to 50 to 10 Hz at 1 minute par
swaep. Vibrate 15 minutes in each of
the three axes at 0.015" total dis-
placement. Hold 3 minutes at any
resochance, or if none, at 50 Hz,

Total time, 54 minutes.

2-3
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Table 2-6 (cont}

ENVIRONMENTAL
) Charactaeristics ; _Performance Requiretments Supp'lemant_al information
Shock
Operating and 30 g's, 1/2 sing, 11 ms duration,
Non-Operating 2 shocks in each direction along
3 major axes for g total of 12
_ shocks. o )
Transpaortation Qualified under National Safe Transit
Committee Test Procedure 1A,
Category Il.

PHYSICAL CHARACTERISTICS

Table 2-7
PHYSICAL
Parameter ; Bench Oscilloscope Rack Oscilloscope
Overell Dimensions e ) ' o
Height 120 in. {30.5 cm). 5.2in.{13.2 cm).
Length ; 20.4 in. (51.8 cm). 20.4 in. {51.8 cm). Rack
depth required: 18.0 in.
{(48.3 cm).
Width -1 84in(214cm). 18.0 in (4B.3 cm).
Net Weight . Approximately 19.1 Ibs. | Approximately 23.1 1bs.
(8.7 kgl {105 k).
Shipping Weight |7 Approximately 30.0 Ibs. Approximately 39.0 Ibs.
{(12.6 kg). (17.7 kg}.
Export Weiaﬁt B Approximate.l_;i.ﬁ.o Ibs. : At}proximaiely 59.0 Ibs.
| {20.4 kg). (268 kg).
Finish | "-Anodlzed a!uminu“r-'i-\': 'panel and chéssis. Biue-vinyl coated cabinet.

POWER TO EXTERNAL EQUIPMENT

With the plug-in units removed from the osciiloscope, Tahle 2-8
. the unused power capability of the oscilloscope power
supplies may be used to operate external electronic POWER AVAILABLE TO EXTERNAL EQUIPMENT

squipmeni. The recommended access to the power ' !

supplies is through the Interface circuit board. Speocial Power Maximurn Maximum
equipment is available from Tektronix, Inc. o facilitate Supply | Currenl/ Total Interlace
connection to the individual power supply voitages. Order Voltage |Gompartment | Current Pin Mo.

the equipment through your locat Tektronix Field Office or
represeniative.

+200 V 10 mA 30 mA | Al
Table 2-8 lists the maximumcurrentdraw and Interface 30V 80 mAM 240 m‘_t\ A5 e
pin assignment for enly those power supply voltages +5 v 130 mA © 380 mA B2
recommended for operating exiernal slectronic equip- o
ment. =30V 80 mA 240 mA - B

2-4 REV A, NOV 1278
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PERFORMANCE CHECK

- Introduction

This procedure checks the oscilloscope for measure-
ment accuracy against the tolerances listed as Perfor-
mance Reguirements that appear under Electrical
Characteristics at the beginning of this section. If the
instrument f{ails to meaet the requirements given in this
Perfarmance Check, the Adjustment procedure {Section 3
in this manua!) should be performed. The Performance
Check can be used by an incoming inspaction facility to
determine acceptability of performance. 1t is not
necessary to remove the tnstrument cabinet 1o perform
this procedure, since all checks are made from the front
panel.

The Electrical Characteristics in this section are valid
only if the oscilloscope has been calibrated at an ambient
temperature between —20° G to - 30° C and is operating at
an ambient temperature between 0°C 1o - t50°C.

Tolerances that are specified in this Performance
Check procedure apply to the instrument under test and
do not include test equipment error. Limits and tolerances
in this procedure are instrument performance re-
guirements only if listed in a2 Performance Reguirements
column that appears under Electrical Characteristics at
the beginning of this section; information given in the
Supplermental Information column is provided for user
_formation only, and should not be interpreted as perfor-
mangce requiremeants.

PERFORMANCE CHECK INTERVAL

To ensure instrument accuracy, check the perfor-
mance of the oscilloscope every 1000 hours of operation,
or every § months if used infrequently.

TEST EQUIPMENT REQUIRED

The following test equipment, orequivalent, is required
ta perform a performance check of the oscilloscope. The
test equipment performance reguirements listed are the
minimum required to verify the performance of the
equipment under test. Substitute equipmeant must meestor
exceed the stated requirements. Al test equipment is
assumed 1o be operating within tolerance.

SPECIAL TEST EQUIPMENT

Special test eguipment is used wherg necessary to
tacilitate the procedure. Most of this equipment is
available from Tektronix, Inc. and can be ordered through
your local Tekfronix Field Office or representative.

Table 2-9

LIST OF TEST EQUIPMENT REQUIREMENTS FOR PERFORMANCE CHECK

Performance

Description Requirements

Appiication Example

amplifier Plug-in unit' Bandwidth, dc to 2 MHz;
display modes, channegl 1
and dual-trace; deflection

factor, 5 my to 5 Vidiv.

a. TEKTROGNIX 5A18N
Dual-Trace Amplifier.

Qne required for all
tests. Two required
for steps 6, 7, 12,

Sweep rate. at least
2 psidiv.

Time-base Plug-in unit

g TEKTRONMNIX 5B10N
Time-Base.

Steps 1 through
11, 13, 14,

Calibration generator Amplitude calibration,

5 mV to 5V, accuracy,
+0.25% into 1 mil; output,
sguare wave at approximately

1 kHz.

a. TEKTRONIX PGS 508
Calibration Gensrator *.

Steps 8. 10,

Sine-wave generator Frequency, 50 kHz to 2
MHz; output amplitude,
variable from 250 mV to

6V into 50 Q.

Steps 8, 11,12, a. TEKTRONIX TG 503
13, Function Generator®,

‘Two dual-trace amplifiers are required ta check vertical alternate and chop operation. Two identical amplifiers are reguired to

© check x-y phase difference.
‘Requires a TM 500-serles power moduie.

REV A JUL 1978

25



Specification and Performance Check-5110

Table 2-9 {conf}
LiST OF TEST EQUIPMENT REQUIREMENTS FOR PERFORMANCE CHECK

Performance

Description Requirements

Application

Example

Coaxial cabie Impedance, 50 (I; length,

Steps 8 through 13.

& TEKTRONIX part

42 inch; connectors, bne. 012-0057-01.

Coaxial cable Impedance, 50 {3, length, Steps 12, 13. a. TEKTRONIX part
18 inch; connectors, bne. 012-0076-00.

1X passive probe Compatible with bA-series Step 14. & TEKTRONIX PB101

amplifiers used in the
QOacilioacope.

Probe.
h. TEKTRONIX PEOS2B
Probe.

Termination Impedance. 50 (}; accuracy

within 2% connectors, bnc.

Steps 9, 11, 12.

a. TEKTRONIX part
£11-0048-01.

Tee connector Connectors, bnc. Steps 12, 13. a. TEKTRONIX part
103-0030-00.
Screwdriver Length, 3-inck shaft; hit Step 1. a. Xcelite R3325.

size, 3/32 inch.

PRELIMINARY PROCEDURE FOR
PERFORMANCE CHECK

1. Ensure that all power switches are off.

2. Check the rear panel of the oscilloscope to ensure
the indicated line voltage and the line voltage source ars
the same.

3. Ensure that all test equiprment is suitably adapted to
the line voltage to be applied.

4. If applicable, install the TM 500-series test equip~
ment into the test equipment powesr modute.

5. Install a dual-trace vertical amplifier unitinto the lef{
vertical compartrmeant of the osciloscope.

. 6. Instali a time-base unit into the horizontal compari-
ment of the oscilloscope,

7. Connect the equipment under test and the test
equipment to a suitable line voltage source, Turn all
equipment on and allow at least 20 minutes for the
equipment to stabilize.

NOTE
Titles for external controls of the osciltoscope are

capitalized in (s procedure (e.g. INTENSITY,
POWER].

INITIAL CONTROL SETTINGS

Set the following controls during warm-up time:

OSCILLOSCOPE

INTENSITY, FOCUS

Set for well-defined trace
and normal brightness.

AMPLIFIER PLUG-IN

Display

FPosition

CH 1 Voits/Div

CH 1 Cal

CH 1 Input coupling
Trigger

Mode

On

Centerad

1

Fully clockwise
do

CHA

CH A1

TIME BASE PLUG-EN

Display

Position
Seconds/Div
Seconds/Div Cal
Swp Mag
Triggering

Triggering Source

Chop

Centered

1 ms

Fully clockwize

Off

| Slope, Auto Trig,
ac Couple
Composite

REW A JUL 1879



PERFORMANCE CHECK PROCEDURE
1. Check Trace Alignment

a. Position the horizontal tragce over the centgr
horizontat graticule tine.

b. Check—that the trace is parallel to the graticuleline.

c. Adjust—the THACEROTATION control (rear-panel
screwdriver adjustment) to align the trace horizontally.

2. Check Geometry

da. Press the POWER switch to turn off the os-
cilloscope.

b. interchange the amplifier and time-base unils in
their respective compartments, Pull the POWER switch to
on.

¢. Position the vertical trace over the center vertical
graticule line, extending vertically above and below the
graticule area, and set the FOCUS and INTENSITY
controls for a well-defined trace.

d. Check—that vertical bowing and tilt of the trace
display is lass than 0.1 division at the centerlineand when
positioned horizontally acrass the entire graticule area.

e Pressthe POWER switch to turn off the csciloscope
and interchange the amplifier and time-base units back to
their usual compartments,

f. Pull the POWER switch 1o on.

3. Check Beam Finder
a. Set the INTENSITY control for a dim trace.

b. Press and hold the BEAM FINDER pushbutton in,
then rotate the position control of the vertical amplifier
and time-base units fully clockwise and counterclockwise.

¢. Check--that the display is intensified, compressed,
and remains within the graticule area.

d. Helease the BEAM FINDER pushbutton and return
the INTENSITY control to a normat setting.

4, Check Ampiifier Alternate Operation

a. Fush both CH 1 and CH 2 pushbuttons in and
position the traces about two divisions apart.

h. Set the time-base unit Qisplay pushbutton to Alter-
nate.

¢. Turn the time-base Seconds/Div switch throughout
its range.

&
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d. Check—for trace allernation at all sweep rates
{except in amplifier posiiions). At faster sweep rates,
alternation is not apparent; instead, the disptay appears as
two traces on the screen,

e  Pressthe POWEHR switch to turn off the oscilloscope
and change the amplifier fromthe vertical compartment to
the center compariment,

f. Pull the POWER switch on and repeat partsc and d
of this step.

5. Check Amplifier Chop Operation

a. Setthe time-bhase unit Display pushbutton to Chop.

b. Turn the time-base Seconds/Div switch throughout
s range.

c. Check—for a dual-trace display at all sweep rates
{except in amplifier positions) without alternation.

d. Pressthe POWER switch to turn off the oscilloscope
and change the amplifier from the center compartment to
the feft vertical compartment.

g. Pull the POWER switch to on and repeat partsband
¢ of this step.

6. Check Chop Opera'tion Between Amplifiers

a. Press the POWER switch to turn off the os-
cilloscope. Install a second vertical dual-trace plug-in unit
in the center plug-in compariment and set its controls for
duaf-trace operation. Pull the POWER switch to on.

b, Turn the time-base Seconds/Div switch throughout
its range.

c. Check--for two traces for sach amplifier {one for
gach channel} at all sweep rates.

NGTE

if a single-channe! ampiifier is used instead of the
sgcond dual-trace ampfifier, the single-charnnel
trace will appear once per sweep.

7. Check Alternate Operation Between Amplifiers

a. Set the time-base Display pushbutton to Alternate
and the Seconds/Div switch to 50 ms,

b. Check—for two traces for the {eft ampiifier {ane for
each channel). then two traces for the right amplifier,
alternately between amplifier units.
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NOTE

if a single-channef ammplifier is used instead of a
second dual-frace amplifier in the right vertical
compartment, the single channel trace will appear
twice for each alternation belween amplifier units.
To check alternate operation for the right vertical
compartment, press the POWER switch to furn off
the osciffoscope and interchange the two vertical
ampfifiers in their respective campartments. Pull the
POWER swilch to on and check for two traces from
the dual-trace amplifier in the right vertical compari-
mant,

c. Press the POWER switch to turn off the os-
cillpscope.

d. Remove the vertical amplifier from the center com-
partment. A dual-trace amplifier should remain installed in

the left vertical compartment {(install if necassary).

e, Pull the POWER switch to turn on the oscilloscope.

Set the equipment controlg as follows:

AMPLIFIER PLUG-IN

Display On

CH 1 Volts/Div ]

CH 1 Cat Fuily Clockwise
CH 1 Input Coupling dec

Trigger CHA1

Mode CH A1

TIME BASE PLUG-IN

Seconds/Div 1 ms

Seconds/Div Cal Fully ciockwise

Swp hag Off

Triggering + Slope, Auto Trig,
ac couple

Triggering Source Composite

8. Check Vertical Gain

a. Connect a 5 volt, 1 kilohertz sguare wave signal of
standardized amptitude from the calibration generator to
the CH 1 amplifier input, using & 42-inch coaxial cable.

b. Position the resultant 3-division display to a con-
venient, certered location on the graticule. Set the
INTENS!ITY and FOCUS controis for a well-defined
display of normal brightness.

c. Check-—the display for a vertical deflection of &
divisions +0.15 division {1:3%).

2-8

d. Pressthe POWER switch to turn off the oscilloscope
and remove the amplifier from the left vertical compart-
ment and install it in the center compartment. Pult the
FOWER switch to on.

e, Check---the display for a vertical deflection of 5
divisions -0.15 division (£3%).

f. Disconnest the coaxial cable between the amplifier
and calibration generator.

9. Check Verticai Bandwidth

a. Connect the sine-wave generator to the amplifier
input with a 42-inch coaxial cable and 50 ohmtermination.

b. Adjust the sine-wave generator controls for a 8-
division display at a frequency of 50 kMz. Center the
display on the graticule.

¢. Without changing the output amplitude, increase
the sine-wave generator freguency until the displayed
amplitude is reduced to 4.2 divisions.

d. Check--the generator for a reading of at least
2 MHz,

e, Pressthe POWER switchto turn off the oscilloscope
and install the amplifier in the left vertical compartment.
FPull the POWER switch to on.

f. Repeat parts h through d for the left vertical com-
partment.

g. Disconnect the coaxial cable and termination from
the amplitier input connector.

10. Check Horizontal Gain

a. Pressthe POWER switch to turn off the oscilloscope
and interchange the amplifier and the time-base units in
their respective compartrments. Pull the POWER switch to
on.

b, Cannect a 5 volt, 1 kilphertz square-wave signal of
standardized ampiitude from the calibration generator to
the amplifier input connector. using a 42-inch coaxial
cable.

c. Position the 5-division display between the second
and seventh vertical graticuie lines.

d. Check—the display for a horizontal deflection of &
divisions 1015 division (~3%]).

e. Dizsconnect the coaxial cable between the amplifier
and the calibration generator.



11. Check Horizontal Bandwidth

a. Connect the sine-wave genéerator to the amplifier
input, using a 42-inch coaxial cable and 50 ohm termina-
tion.

b. Adjust the sine-wave generator controls for a &6-
division display at a frequency of 50 kHz. Fosition the
display between the second and eighth vertical graticule
lines.

c. Without changing the output amplitude, increase
the sine-wave generator frequency until the displayed
amplitude is reduced to 4.2 divisions.

d. Check--the generator for a reading of at least
2 MHz.

e. Disconnect the coaxial cable and termination from
the amplifier input connector.

12. Check X-Y Phase Diiference

a. Press the POWER switch to turm off the os-
cilloscope.

b. Remove the time-base unit from the vertical com-
partment and install the second amplifier unit in the left
vertical compartment.

NOTE .
Idontical ammplifier units should be instaffed in the
osciffoscape.

c. Connect the sine-wave generator through a 42-inch
coaxial cable, 50 ohm termination, and a iee connectar, (o
an ampilifier input. Connect an 18-inch coaxiat cable from
the tee connectar to the other amplifier input.

d. Pull the oscilloscope POWER switch to on.

e. Set both amplifier units for a deflection factor of
1 velt/division and dc input coupling.

f. Sei the sine-wave generator for a 100-kiloheriz
autput.

g. Adjust the vertical and horizontal position controls
to center the diagonal display, then adjust the sine-wave
generator far a display amplitude of 6 divisions vertically
and horizomally.

h. Check—the opening of the diagonal-foop display at
the graticule center ling is 0.07 division or less (measure
horizontally). This indicates a phase difference of 17 or
iass between the vertical and horizontal systems.

e
o
e
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3. Check £ Axis Ampiifier

a. Press the POWER switch to turn off the o3z
cilloscope.

b, Disconnect the coaxial cahles, termination and tes
connector  petween the amplfiers and sine-wave
generator,

¢. Remove the vertical amplifier from the horizontal
compartment and install the time-base unit in that com-
partment. Pull the oscilloscope POWER switch to on.

d. Set the time-base unit for auto, internal triggering at
a sweep rate of 20 ys/division and set the amplifier tor a
deflection factor of 2 Vidivision. '

e. Connect a 50 kHz sine-wave signal from the sine-
wave generator through a 42-inch coaxial cable and a tee
connector to the amplifier input.

f. Set the amplifier and sine-wave generator controls
to obtain a calibrated 10 volt reference display (5 divisions
of display).

g. Set the oscilloscope INTENSITY control for a dim
display.

n. Connect the signal from the output of the tee
connector at the amplifier input, 1o the EXT INTENSITY
INFUT connector on the front panel.

i. Check—the top of the waveform is intensified and
the bottom portion is blanked out.

J. Temporarily discornect the coaxial cable atonly the
EXT INTENSITY INFUT connector.

k. Set the time-base unit for a sweep rate of
2 ps/division, and increass the output frequency of the
sine-wave generator to 1 Mhiz.

. Reconnect the coaxial cabie to the EXT INTENSITY
INFUT connecior.

m. Check-—for a noticeable effect of intensification in
the tap portion of the displayed wavefarm and blagking in
the bottom portion of the waveform,

n. Disconnect the coaxial cables and tee connactor
from the amplifier and oscilloscope.

14. Check Calibrator Signal

a. Connect the 1X probe to the CH 1 input of the
amplifiar. Connect the probe tip to the CALIBRATOR
loop.

249
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b. Setthe amplifier CH 1 Voits/Div switch to .1, and set
the time-bass sweep rate to 2 ms/division.

c. Check—the display for a vertical deflection of
approximately 4 divisions.

d. Check--the display for approximately 2.5 cycles in
13 divisians (based on a line frequency of 60 Hz).

e, Disconnect the 1X probe.

This compleles the Performance Check of the os-
cilloscope. If the instrumeni has periormed as givenin this

procedure, it is correctly calibrated and  within
specifications.



Section 351140

ADJUSTMENT

Introduction

This adjustment procedure is to be used to restore the
oscilloscope to original performance specifications. Ad-
justment nead not be performed unless the instrument fails
to meet the requirements listed in the Specification section
of this manual, or the Performance Check cannot be
completed satisfactorily.

Gompletion of all adjustment steps in this procedure en-
sures that the instrument will meet the performance require-
ments listed in the Specification section. However, to fully
ensure satisfactory performance, it is recommended that
the Performance Check be performed after any adjustmant
is made.

Tektronix Field Service

Tektronix, Inc. provides completg instrument repair and
recalibration at local Field Service Centers and the Factory
Service Center. Contact your local Yektronix Field Office or
representative for further information.

Test Equipment Required

The following test equipment, or equivalent, is required
for complete adjustment of the oscilloscope. The test equip-
ment performance requirements listed are the minimum
necessary for accurate adjustment. Substitute equipment
must meet or exceed the stated requirements. All test
egauipment is assumed to be operating within tolerance.

Tahle 3-1

e -
; Performance

Description Requirements

LIST OF TEST EQUIPMENT REQUIREMENTS FOR ADJUSTMENT

1 e ———

{\pplicat_i_op Exam_ple

Amplifier plug-in unit?
factor, 5 m¥ to S V/div.

Bandwidth, dc to 2 MHz; deflection

a, TEXTRONIX 5A15N
Amplifier.
b. TEKTRONIX 5A18N

Cne reguired for .éll. o
tests. Two required for
Step 13.

Time-base plug-in unit

Calibration generator

Sweep rate, at least 2 us/div.

Steps 1 through 12.

Amplitude calibration, 5 mV to 5V,
accuracy, +0.25% into 1 Mi2; output,
square wave at approximately 1 kHz.

Sine-wave generator

| Steps 10 and 12.

Frequency, 100 kHz output amplitude,
variable from 250 mV to & V into 50 €.

Digital volimeter

Bual-Trace Ampilifier.

‘a. TEKTRONIX 5810N

Time-Base.

a. TEKTRONIX PG 506

Calibration Generator.2

Step 1;3.

Range, zero to 250 volts;
accuracy, within 0.1%.

OC voltreter {vom)?

With tesi leads

Goaxial cable

checked to within 1% at 3400 volts.

Steps 1 through 4.

Step 5.

a. TEKTRONIX FG 503
Function Generator.2

a. TEKTRONIX DM 501A

Option 02 Digital
Multimeter.2

Impedance, 50 Q; fength, 42 inch;

conneciors, bne.

“Twao identical ampiifiers are required to adjust x-y phase difierence.

IReguires a TM 500-series power module.

| Steps 10, 12, and 12

Valhalla Model 4500 HY

Multimeter

TEKTHRONIX Part No.
003-0120-00 iest leads

—— _.7__L. S—

a. TEKTRONIX Part MNo.
012-0057-01.

34 high-voltage probe can he used with the DM 581 & Option D2 Digital Multimater in lieu of the DC voitmeter. Sea the Tekironix Cataleg
for a list of DM 501 optional accessories.

REV JUN 1982
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Table 3-f {cont)

LIST OF TEST EQUIPMENT REQIMREMENTS FOR ADJUSTMENT

Performance
Descriplion Requirements Application Example

Coaxial cable 'mpedance, 50 €, tength, Step 13, a. TEKTRONIX part
18 inch, connectors, bnc. 012-0076-00.

Termination impedance, 50 {); accuracy, Step 13. & TEKTRONIX part
within 2%, conneciors, bne. 011-0043-01.

Tee connector Connectors, bnc. Step 13 a. TEKTRONIX part
103-0030-60.

Insulated Screwdriver Length, 1 1/2-inch shaft
or langer; plastic shaft
and handle with metal

screwdriver tip.

Recommended for
all adjustments.

a. TEKTRONIX part
003-0000-00.

PRELIMINARY PROCEDURE FOR
ADJUSTMENT

NOTE

The oscilloscope must be adjusted within an am-
hient temperature range of +20° C to 1130° C for besf
overall accuracy and to meet the efectrical
characteristic tofarances given as Performance Ae-
quirements in the Specification section of this
manual. infarmation given as Supplemental (nfor-
mation in the Specification section s provided for
user information onfy, and should not be interpreted
as Perforrmance Regquirements,

1. Remove the cabinet sides and bottom from the
oscilloscope  (refer to  Cabinet Remowval in the
Maintenance section of this manual).

2. Check the rear panel of the oscilloscope to ensure
_that the indicated line voltage and the line voltage source
"are the same {refer to Operating Voftage in the

Maintenance section of this manuat).

3. Ensure that all test equipment is suitably adaptedto
the fine voltage to be applied.

4. If applicable, install the T 500-series igst equip-
ment into the fast equipment power module.

5. Inslall a vertical amplifier unit into the left vertical
compartment of the oscilloscope.

32

4. Install a time-base unit into the horizontal compart-
ment of the oscilloscope.

7. GConnact the equipment under test and the test
equipment to a suitable line voltage source. Tum all
equipment on and allow at least 20 minutes for the
equipment to stabilize.

NOoTE

Titles for external controfs of the oscilfoscope are
capitalized in this procedure {e.g. INTENSITY,
POWER). Internal adjustments are initiaf capifalized
oy fe.g. Intensily Rangs. Vertical Gain).

Initial Confrol Settings

Set the following controls during warm-up time:

OSCILLOSCOPE

INTENSITY, FOCUS Setfor well defined trace and

normal brightness,

AMPLIFIER PLUG-IN

Disptay On

Position Centered
Volts/ Div 1

Volts/Div Cal Fully clockwise

Input coupling de



TIME-BASE PLUG-IN

Cisplay Chop

Position Centered

Seconds/Div 1 ms

Seconds/Div Cal Fuly clockwise

Swp Mag Off

Triggering + Slope, Auto Trig,
ac Coupl

Triggering Source Composite

ADJUSTMENT PROCEDURE
1. Adjust —30 Voit Power Suppily

a. Turn over the oscilloscope to lay on its left side to
gain access to the LV Power Supply circuit board.

b, Connect the digital voltmeter between the —30V
test point and ground. See Fig. 3-1 for voltage test point
location.

c¢. Check—for a meter reading of —20.89 to —30.11
volts,

NOTE

If the --30 volt supply is within the specified
toferance, proceed with step 2. If the 30 volt
adjustment is to be made, all circuits witi be affected
and the entire power supply adiustment procedure
should be performed {0 verify the accuracy of the
suppiies,

d. Adjust——30 V Adj RE78 for a meter reading of
axactly —30 volts. See Fig. 3-1 for adjustment location.

2. Adjust +30 Volt Power Supply

a. Connectthedigitalvoltmeter between the +20 V test
point and ground. See Fig. 3-1 for voltage test point
location.

tr, Check —-for a meter reading of +29.82 to +30.18
volis,

NOTE

ff the 30 voit supply IS within the specified
taferarnice, proceed witfr step 3. 1f the 30 volis
adfusiment is to be made, aif circuwits wilf be affected
and the aniire power supply adjustment procadure
should be performad to verify the accuracy of the
supphes.

Adjustment-5110

¢ Adjust—+30 V Adj R858 for a meter reading of
exactly +30 volts. See Fig. 3-1 for adjustment location.

3. Check Remaining Power Supply Voltages

point and ground. See Fig. 3-1 for voltage test point
location,

b. Check-—for a meter reading of | 4,88 to +-5.11 volts,

¢. Connect the digital voltmeter between the 200 v
test point and ground. See Fig. 3-1 for voltage test point
location.

d. Check—forameterreading of —175t0 +247.5 voits.

NOTE

Ripple and reguiation of the individual suppfies can
be checked using the procedure given under
Troubleshooting Techniques fn the Maintenance
saction of this manual.

4. Check Cafibrator Output Voltage

a. Connect the digital voltmeter between the
CALIBRATOR current loop an the front panel, and a
ground test point. See Fig. 3-1 for ground test point
location.

Fig. 3-1. Locations ! power-supply test points and adjustmenis.
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b, Apply aground connection (shorl circuit) between
the junction of 8885 and CBI0D, and & ground test point.
See Fig. 3-1 for the junction and ground test point
lacations.

c. Check—for a meier reading of
millivolts.

1395 to +405

d. Disconnect the ground connection {shorl circuit)
from the junction and ground test point.

& Disconnect the digital voltmeter.

5. Adjust High-Vollage Power Supply

a. Press the POWER switch to turn off the oscilloscope
and return the oscilloscope to its narmal upright position.

b. Onthe rear panel of the insirument, remove the two
cap nuis securing the cover gver the crt socket, then
remove the cover {a 5/16-inch nutdriver may be needed to
remove the cap nuts).

c. Setthe dcveltmeter (vom) to measure at least —4000
volts de. Remove the insulating sleeve from the probe tip
of the iest lead to be used for measuring the negative
voltage. Connect the voltmeter leads between a con-
venient chassis ground and the high-voltage test point.
See Fig. 3-2 for test point location. {The high-voltage lead
should be fully inserted through the crt socket cover so
that the lead connects to the test point without having to
hold it by hand).

d. Pull the POWER switch to turn on the oscilloscope,

a. Check—lor a meter reading of —3400 volits, +170
volts.

NOTE

ff the high-voltage power supply s within the
specified (olerance, proceed with part g If the
adjustment is 1o be made, afl remaining adjustments
in this procedure could be affected and should be
performed (o verify the accuracy of all adjustments.

Y CAUTION E

LIPS LGP N S o N A
An insulated screwdriver musf be used to adjust
variable components inthisinstrument, especially in
the high-voltage area, to prevernnt shorting voftages
to ground and damaging the instrumernt.

f. Adjust—High Volits Adjust R275, using an insulated
screwdriver, for & meter reading of axactly --3400 volis.
See Fig. 3-3 for adjustment location.

9. Pressthe POWER switch to turn off the oscilloscope
before disconnecting the voltmeter.

h. Cisconnect the de voltmeter and replace the cover
over the ort socket, reversing the procedure givenin part b
of this step.

6. Adjust Inlensity Range

a. Pullthe POWER switch to turn on the oscilloscope.

t. Setthe INTENSITY contrel fubly counterclockwise,

i s

Fig. 3-2. Location of high-voltage test point.
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Fig. 3-3. Locations ol high-volitage, intensity, and display
adjustments.



¢. Set the time-base unit Seconds/Div switch to an
amplifier position or for the slowest sweap rate.

d. Turn the INTENSITY controt slowly clockwise and
check for a visible spot display. Note thatthe spot appears
when the control is between its 10 and 11 o’clock position.
If the spot appears when the contrel is within the given
position, proceed with step 7a.

e Setthe INTENSITY control to its 10 o'clock position.

f.. Adjust—intensity Range R245, using an insulated
screwdriver, for a very dim spot dispiay. See Fig. 3-3 for
adjustment location.

7. Adjust Astigmatism

a. Set the INTENSITY control for a spot display at
normal viewing level

b, Turn the FOGUS control through its range.

. Check-for a spot display that is nearly round in
stiape when defocused, and well defined when focused.

d. Adjust-—Astig R286 and FOCUS control together,
using an insulated screwdriver, to obtain the best defini-
tion round-spot display. See Fig. 3-3 for adjustment
location,

8. Adjust Trace Alignment
a. Set the time-base unit for & sweep rate of 1

millisecond/division.

b Set the INTENSITY control for a trace of normal
Brightness.

¢. Position the horizontal trace over the center
horizontal graticule line.

d. Check—thatthetraceis parallel tothe graticule line.

a. Adjust—the TRACEROTATION control (rear-paneal
screwdriver adjustment) to align the trace horizontally.

9. Adjust Geomelry

a. Press the POWER switch to turn off the os-
cilipscope.

t, interchange the amplifier and time-base units in
their respective compartments, Pull the POWER switch to
on,

¢. Position the vertical trace over the center verticat
graticute line, extending vertically above and below the
graticule area, and set the FOCUS and INTENSITY
controls for a wall-defined trace. if necessary.

&
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d. Check—that vertical bowing and tilt of the trace
display is leas than 0.1 divigion at the center line and whan
positioned horizontaily acrogs the gntire graticlle area.

g, Adjust—Geom R285 for minimum bowing and tili of
the trace display at the left and right edges of the graticule.
Adjustment may bave to be compromised toe cobtain iess
than 0.1 division bowing and tilt everywneare within the
graticule area. See Fig. 3-3 for adjustment location,

f. Prossthe POWER switch to turn off the oscilloscope
and interchange the amplifier and time-bass units back to
their usual compartments.

g. Pull the POWER switch to on and check that
horizontal bowing and tilt of the trace display is less than

0.1 division at the center line and when positioned
verticaily across the entire graticule area.

Set the equipment contrals as follows:

AMPLIFIER PLUG-IN

Display On

Position Centered
Volts/Div 1

Yolis/Div Cal Fully clockwise

Input Coupling de

TIME-BASE PLUG-IN

Position Centeread

Seconds/Div 1 ms

Seconds/Div Cal Fuly ciockwise

Swp Mag Off

Triggering + Slope, Auto Trig,
ac Coupl

Triggering Source Composite

10, Adjust Yertical Gain

a. Connect a 5-volt, 1-kilohertz square-wave signal of
standardized amplitude from the calibration generatar to
the amplifier input, uging a 42-inch coaxial cable.

NOTE

Use an amplifier plug-in known to be accuratefy
catibrated, ar verify corract calibration by applying a
known signal and measuring the differential output
at pins A7 and B7 of the pilug-in connector. The
deflection factor at the output is 50 millivolts/divi-
Siom.
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b Posttion the resultant 5-division display to a con-
venient. centered location on the graticule. Set the
INTENSITY and FOCUS controls for a well-defined
display of normal brightness.

c. Check—the display for a vertical deflection of
5 divisions, 10,15 division {=3%).

d. Adjust-—Vert Gain R116 for exactly 5 divisions of
defiection. 5ee Fig. 3-4 for adjustment location.

e Pressthe POWER switch to turn off the oscilloscope
and remgve the amplifier from the left vertical compart-
ment and instail it in the centér compartment. Do not
disconnect the signal from the amgplifier input. Puli the
POWER switch to on.

f. Check—the display for a vertical deflection of
5 divistons, +£0.15 divisien {-£3%). If necessary, readjust
Yertical Gain R116 for the optimum gain setting. Com-
promise for both vertical compartments.

g. Disconnect the coaxial cable between the amplifier
and calibration generator.

h. Pressthe POWER switch to turn off the oscilloscope
and remaove the amplifier from the center comparnment
and return it to the left vertical compartment. Pult the
POWER switch to on.

11. Adjust Horizontal Centering

a. Set the time-base unit Swp Mag control for a
magnified sweep and position the sweep start to the cenier
vertical graticule line.

b, Return the time-base unit Swp Mag control to
unmagnified sweep position,

¢. CUheck—that the start of the unmagnified sweep is
within 0.2 division of the center vertical graticule line. If
the sweep start is within the giver tolerance and no
adjustment is to be made, proceed with step 12 a.

d. Turn over the oscilloscope to lay on itg left side to
gain access to the bottom of the interface board.

unmagnified sweep at the center vertical graticule Hne.
See Fig. 3-5 for adjustment location.

f. Return the oscitloscope to its normal upright posi-
tion.

Fig. 3-4. Locations of vertical and horizontal adjustments.
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Fig. 3-5. Location of horizental cenlering adjustment.
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12. Adjust Horizontal Gain

a. Pressthe POWER switch to turn off the oscilioscope
and interchange the amplifier and the time-base units in
their respective compartments. Pull the POWER switch to
on.

. Connect a 5-volt, 1-kilohertz square-wave signal of
standardized amplitude from the calibration generator to
the amplifier input connector, using a 42-inch coaxial
cable.

NOTE

Use an amplifier plug-in known to be accurately cafi-
brated, or verify correct calibration by applying a
known signal and measuring the differential output at
pins A7 and B7 of the piug-in connector. The de-
flaction factor at the output is 50 miflivolts/division.

¢. Position the 5-division display between the second
and seventh vertical graticule lines.

d. Check ~the display for a harizontal deflection of &
divisions, ' 0.15 division (-+-3%).

e Adjust—Hor Gain R136 for exactiy § divisions of
deflection. See Fig. 3-4 for adjustment location.

f. Disconnect the coaxial cable between the amplifier
and the calibration generator.

13. Adjust X-Y Phase Difference

a. Press the POWER switch 10 turn off the os-
cilloscope.

Iy Remove the time-base unit from the vertical com-
partment and install a second amplifier in the left vertical
compartment,

AEV JUM 1982

Adjustment-3113

NOTE

{dantical amplifier units should be installed in the
oscilfoscope.

¢. Connect the sine-wave generator through a 42-inch
coaxial cable, 50 ohm termination, and atee connector, to
an amplifier input. Connect an 18-inc coaxial cable from
the tee connactor to the other amplifier input.

d. Pull the oscilloscope POWER switch to on.

a. Set bhoth amplifier units for a deflection factor of
1 volt/division and dc input coupling.

f. Set the sine-wave generator for a 100-kilohertz
output.

5. Adjust the vertical and horizontal position controls
to center the diagonal display, then adjust the sine-wave
generator for a display amplitude of 6 divisions vertically
and horizontaily.

t. Check—that any cpening of the diagonal-loop
display at the graticule center line is 0.07 division or less
{measured horizontally). Thisindicates a phase difference
of 1* or less between the vertical and horizontal systems.

i. Adjust—Fhase G116 for minimum loop opening {a
straight line} in the diagonal-icop display. See Fig. 3-4 for
adjustment location.

j. Pressthe POWER switchto turn off the oscilloscope.

k. Disconnect the coaxial cables, termination and tee
connector between the amplifiers and sine-wave
generator,

. Remove the vertical amplifier from the horizontal
compartment and install the time-base unit in that com-
partment. Puli the oscilloscope POWER switch toon. This
completes the Adjustment procedure forthe oscilloscope.
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Section 4—5110

MAINTENANCE

This section of the manual contains information on
praparation for use and reshipment, information for
performing preventive maintenance, troubleshooting, and
corrective maintenance for this instrument,

PREPARATION FOR
USE AND RESHIPMENT

The following information provides detailed installa-
tion and operating voltage instructions for the os-
cilloscope.

DETAILED OPERATING POWER
INFORMATION

This tnstrument can be cperated from either a 120-volt
or 240-volt nominal linre-vollage source, 48 to 440 hertz. In
addition, three regulating ranges are provided for each
nominatl line-voltage source.

R

‘; CAUTION

To prevent damage to the instrument, é!ways chieck
the line-voltage information recorded on the rear
panel betore applying power to the instrument.

Power Cord Information

| WARNING

This instrument is intended to be operated from a
single-phase sarth-referenced power source having
ane gurrent-carrying conductor {the Neutral Can-
ductor) near earth potential. Operation from power
sources where both current-carrying conduciors
are live with respect 1o earth {Such as phase-to-
phase an a three-wire system) is not recommended,
since onfy the Line Conductor has aver-current
(fuse) protection within the instrument,

This instrument has a three-wire power cord with a
pofarized twa-pole, three-terminal plug for connec-
tion te the power source and safety-sarth. The
safety-earth terminal of the plug is directly con-
nected to the instrument frame. For electric-shock
pratection, (nserf this plug only in a mating outfet
with a safaty-earth contact.

Do not defeat the grounding connection. Any in-
terruption of the groundirig connection can create
an efectric-shock hazard. Before making external
cormections to this nstrument, always ground the
instrument first by connecting the power-cord fo a
proper maling power outiet,

The color coding of the cord conductors may be in
accordance with the foflowing tahle.

Table 4-1
POWER CORD CONDUCTOR IDENTIFICATION
Conductor Cotor Alternate Color
Ungrounded (Line) |Brown Black
Grounded (Neutral) [Blue White
Grounding (Earthing}| Green-Yellow | Green-Yellow

Line-Yoltage and Regulating-Range Selection

This instrument can be operated from either a 120-volt
or a 240-volt nominal line-voltage source with power-line
frequencies of 48 to 440 hertz. In addition, three operating
ranges can be selected within each nominal line-voltage
sgurce. This permits the oscilloscope transformer to
operate from 100-volt, 110-voit, 120-volt, 200-volt, 220-
volt, and 240-volt sources. The nominal voltage and
regulating range for which the instrument is currently set,
is marked on the rear panel of the instrument. Before
connecting the oscilloscope toling-voltage power, always
check the rear pancl 1o see if the voltage marked there
complies with the expected ling-voliage usage. If the
voltage marked is proper, 2 change of lme voltage or
regulating range will not be necessary.

To select a different operating range. use the following
procedure to'obtain correct instrument operation from the
line voltage available;

1. Disconnect the instrument from the power source.

2. Remove the bottom cabinet panel of the instrument
{see Cabinet Removal in this section) to gain access to the
LV Power Sunply circuit board.
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3. In Table 4-2, select the desired requlating range for
the nominal line voltage that will cperate the oscilloscone.
For that voltage, note the recommendad primary-tap pins
from Table 4-2 {note f., M, or H).

Table 4-2
REGULATING RANGE AND FUSE DATA

Primary Tap Regulating Range

Pins Selected

120-¥ Momiral
{Brown Piug}

240-¥ Nominal
(Red Plug}

L flow)

100 V =10%

200 V =10%

M {medium}

110 v £10%

220 V £10%

H (high, typical setting)

120V 4:10%

240V +10%

Line Fuse

1.6 A slow-blow

1 A slow-blow

4. In the instrument, select the proper line-voltage
selector biock (see Fig. 4-1 for ling-selecter block
locations). Select the brown block for 120-voli operation
or select the red block for 240-volt operation. Instal the
tblock on the row of primary-tap ping noted from Table 4-2
in the previous step {either L, M, or H),

T T T

b
R CAUTION

i
PP P

Damage to the instrument may result if the line-
selector biockis used incorrectly (e.q., if the T20-volt

Fig. 4-1. Locations of the line-sefecior blocks op the LY Power
Supply clrcuil board.
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block is used and the instrumerit is Hen connected
ta 240-volt power ).

5. install the unused block on the unused line-selector
block pins {see Fig. 4-1 for pin location).

6. Remove the line fuse from the fuse holder and check
for the correct rating. Replace it with one having the
correct rating, if necessary. Refer to Table 4-2 forfine fuse
information.

MNOTE

An unused line fuse, intended for the line-voltage
source for which the oscilfoscope was not set when
shipped from the factory, (s clipped to the LV Pawer
Supply circuit board (see Fig. 4-1). BReturn the
resuftant unused fuse to the unused fuse clips.

7. i appropriate. change the fline-cord plug to match
the power source receptacle or use a suitable adapter.

8 Change the nominal line-voliage information
recorded on the rear panel. Use a non-abrasive eraser 1o
remove previous data, and mark on the new data with a
pencil.

2. Replace the bottom cabinet pane! and apply power
to the oscilioscope.

INSTHUMENT CONVERSION

The oscilloscope can be separated into two parts; a
power suppiy/amplifier module, and a display module,
These can be fastened together stacked or side by side;
this permits operation as & bench oscilicscope, orina
standard 19-inch rack. The two modules can quickly be
converted from a bench model to a rackmount maodai, or
vice versa. Field conversion kits, ingluding the necessary
paris, and instruciions are available from Tektronix, inc.

NOTE

Bofore attempfing to operaie the oscilioscope affor
an instrument conversion, be sura the module wiring
intercannections are correct, H display modules
have bren changed, check that the correct auxifiary
hoard {5 installed in fthe socket on the plug-in
imterfaco board.



RACKMOUNTING

The rackmount version of the oacilloscope is designad
for aperation in a standard 19-inch wide rack that has
Universal, EIA, RETMA, or Western Electric hole spacing.
When properly mounted, this instrument will meet all
glectrical and environmental specifications given in Sec-
tien 2 of this manual.

[ WARMING !

During rackmount instalfation, interchanging the feft
and right slide-out track assemblies defeals the exten-
sion stop (safety latch) feature of the trachs. Equip-
ment could, when extended, come ot of the slides
and fall from the rack, possibly causing personal injury
and equipment damage.

When mounting the supplied sfide-out tracks, inspect
both assemblies to find the LH (left hand) and RH
{right hand) designations to determine correct place-
ment. Install tha LH assembly to your left side as you
face the front of the rack and install the RH assembly
to your right side. Refer to the rackmounting instruc-
tons in this manual for completa information.

Mounting Method

This instrument will fit most 19-inch wide racks whose
front and rear holes conform to Universal hole spacing,
some drilling may be required on racks having EIA,
RETMA, or Western Electric hole spacing. The slide-out
tracks easily mount to the cabinet rack front and rear
vertical maunting rails if the inside distance between the
front and rear rails is within 10-9/16 inches to 24-3/8
inches. If the inzide dislance exceeds 24-3/8inches, sgme
means of support is required for the rear ends ofthe slide-
oul tracks. {(For example. make extensions for the rear
maunting brackets.)

Rack Dimensions

Height. At least 5-1/4 inches of vertical space is
required to mount this instrument in a rack. If other
instruments are opsrated in the rack, an additional 1/4
inch s required, beth above and below the oscilloscope, to
allow space for proper circulation of cooling air.

Width. & standard 19-inch wide rack may be used. The
dimension of opening between the front rails must beg at
least 17-5/8 inches for acabinet in which the front lip of the
stationary secticn is mounted behind the untapped front
rail as shown in Fig. 4-2A_{ithe front rails are tapped, and
the staticnary section 's mounted in front of the front rail
ag shown in Fig. 4-28, the dimension betwsan the front
rails should be at least 17-3/4 inchas. These dimensions
allow room on each side of theinstrumeant for the stide-out
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tracks to operate so the instrument can move freely inand
aut of the rack.

Depth. For proper airculation of cooling air, allow at
lzast two inches clearance behind the rear.of the instru-
ment and any enclosure on the rack. If it i5 sometimes
necessary or desirable to operate the oscilioscope in the
fully extended paosition, use cables thatare long enough to
reach from the signat source to the instrument.

Insialling The Slide-Out Tracks

The slide-out tracks for the instrument consist of two
assemblies, one for the left side of the instrument and one ~
for the right side Each assembly consists of three
sections. A stationary section attaches to the front and
rear rails of the rack, the chassis section attaches to the
instrumemt {and is installed at the factory), and the
intermediate section fits betwaen the othertwo sectionsto
allow the instrument to fully extend out of the rack.

The small hardware components included with the
slide-out track assemblies are used to mount the tracks to
moststandard 12-inch rack raiis having this campatibility.

NOTE

1. Front and rear rails hofes must be farge enough to
aftow inserting a 10-32 screw through the rail
mauting Aote if the raifs are umtapped (see Fig. 4-
2A 1

2. Or, front and rear rajl hotes must be tapped to
accepl a 10-32screw it Fig. 4-28 rounting method is
used. Note in Fig. 4-28 right iffustration that aNo. 10
washer {not supplied) may be added to provide
incraeasnd bearing swiface for the slide-out track
stationary section front flange.

Because of the above compatiblity, there wili be some
small parts lelt over. The stationary and intermediate
sections for both sides of the rack are shipped as a
matched set and should not be separated. The matched
sets of hoth sides including hardware are marked 35t-
0195-00 on the package. To identify the assemblies, note
that the automatic latch and intermediate section stop is
localed near the top of the matched set.

Mounting Procedure. Use the following procedurs to
maount both sides, See Fig, 4-2 for installation details.

1. Yo mount the inatrument cirectly above or below
another instrument in 2 cabinai rack. select the ap-

4-3
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propriate holes in the front rack rails
sections, using Fig. 4-2 as a guide.

2. Mount the stationzry slide-out track sections io the

front rack rails using either of {heze m

1c be mounted behind the front rails
sunk or not tapped), mount the stat

tor the stationary {bY If the front flanges of the stationary sections are
to be mounted in front of the front rails {rails are tappec
for 10-32 screws). mount the stationary sections as
shown in Fig. 4-2B right illustration. To provide in-
creasen bearing suriace for the screw hiead to securely
ethods: fasten the front flange to the rail, a flat washar (not

supplied) may be added under the screw head.

{aj If the front flanges of the stationary sections are Flowewver, if this mounting method is used, the front
{rails are cgunter- panel will net fit fiush agsinst the front rail tecause of
ionary sections as the stationary section and washer thicknesz. If 2 flush

showri in Fig. 4-2A right illustration.

fit is preferred, method 2 {a) should be used.

Beep Rack Configuraticn

0-37

Slidecut Track ::HS

Stationary “'(;Tw
Seciion !

10-32  Rear Mounting

Shallew: Pack Conliguration

10-52
BHS
Screw 10-32
PHS

Screw

Slidecut Track
{2y | sideouvt Track Staticnary Section | Staticnary Section

Bracke

Bar Mut

Tapped Rear

{2}
PHS3 Brackei
Sorew ib-32
—~ FHS
Bar Screw
MNut (2}
10-32 Untapped
BHS | Front Rail
Untapped Rear Mounting
X Screw \
Rear Rail Bracket 5
(2} Untapped
Lelt Aear Corner Leit Rear Comer Rear Rait
of Cabine! Rack of Cahinet Rack \\
Lait Front
= corner of
{A) Top view of cabinet rack. Front and rear ralls ave not tapped. Cabinet Rack
E!Eep: Rack Configuration Shaitow Rack Configuration
10-32 10-32
Sfigeout Track SBHES BHS
. CTEWY B
Stallu‘nary {2) Sciew Slideout Track
Section 2} Slideout Track Stationary Section | Stationary Seclien 1c¢-32
" PHS Screw
Rear Mounting

2)

Mo 10 Washer
{not supplied,

Serew i see teat)
Hail N
{2) . {2}
/_ Le.t‘Regr Gorner ! Left Fromt
p of Cabinel Rack Left Bzar Carner_ i ,_.,....._,__// fgr— Corner of
I ¢f Cabinat Rack T A i Cabinet Rack
R ——— L —
!
(B} Top wiew of cabinel rack. Front and rear vails a2 tapped for Mo, 16-32 seraws, 213413

Fig. 4-2 Mounting the = staticnary sec
Yack rais.
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3. Mount the staticnary slide-out sections to the rear
rack rails using eithzr of these methods.

fa) H the rear rail holes are not tapped to accept 10-
32 machine screws, mount the |eft stationary section
with hardware provided as shown in the left or center
liustration of Fig. 4-2A. Note that the rear mounting
bracket san be installed either way so the slide-out
fracks will fit a deep or shallow cabinet rack, Use Fig. 4-
2A as a guide for mounting the right stationary section.
Make sure that the stationary sections are horizontally
aligned so they are level and paraliel with each other.

{b) |fthe rear rack rail holes are tapped to accept 10-
32 machine screws, mount the left stationary section
with hardware provided as shown in the left or center
illustration af Fig. 4-2B. Note that the rear mounting
bracket can be installed either way so the slide-out
iracks will fit a deep or shallow cabinet rack stationary
section. Make sure the stationary sections are horizon-
tally aligned so they are level and parallel with each
other.

installation And Adjustment

To insert the instrument into the rack, proceed as
follows:

J. Full the slide-out track intermediate sections outto
the fully extendad position.

Z. insert the instrument chassis sections into ihe
intermediate sections.

3. Prass the stop 1atches on the chassiz sections and
push the instrument toward the rack until the latches snap
inte their holes.

4 fgain press thie stop datches anc push the instng-
ment into the rack.

Ta adjust the slida-out fracks Ter smoati sliding action.
ivosen the screws used o join the stationary sections to
ihe raits of ihe rack, Canter the instrument, allowing the
slide-cut tracks to seek the proper widih, then tighten the
BUTBWS.
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To secure the instrument front-panet to the rack, the
rack musi either have universal hole spacing, or a hole
rust be drifled and tapped for a 10-32 screw, see Fig. 4-3.
Using the hardware {(not furnished) indicated in Fig. 4-3,
secure the instrument 1o the front rails of the rack.

Slide-0ut Track Maintenance

The slide-out tracks require no lubrication. The special
dark gray finish on the sliding parts is a permanent
lubrication,

Ventilation Regutirements

when the oscilloscope is mounted in a rack with other
aquipment, it is important that the ambient temperature
surrounding it does not exceed -+50°C. Additional
clearance ar forced ventilation methoeds (fan) may need to
be employed to maintain ambient temperatures below
-50° C. Reliability and performance of the oscilloscope
will be affected if the ventilation hotes in the protective
panels are obstructed, or if it (s operated at an ambient
tempearature higher than —50°C.

REPACKAGING FOR RESHIPMENT

if the Tektronix instrument is to be shipped to a
Tektronix Service Center for service or repair, attach atag
showing: owner (with address) and the name of an
individual at your firm that can be contacted. include
complete instrument serial number and a description of
the service required.

Save and re-use the package in which your instrument
was shipped. If the original packaging is unfit for use or
not available. repackage the instrument as follows:

Surround the instrument with polyethyiene shesting
to protect the finish of the instrument. Obtain a
carton of corrugated cardboard of the corract cartan
strength and having inside dimensions of no less
ihan six inches more than the instrument dimen-
signs. Cushion the instrument by tightly packing
three inches of dunnage or urethane foam between
carton and instrument, on ail sides, Seal carton with
shipping tape or industrial stapler.

The carten test strength for vour instrurent is 275
pounids.

.“(;:



PREVENTIVE MAINTENANCE

Preventive maintenance consists of cleaning, visuai
inspection, lubrication, ete. Preventive maintenance per-
formed on a regular basis may prevent instrument
breakdown and will improve the reliability of the instru-
ment. The severily of the environment to which this
instrument is subjected determines the frequency of
maintenance. A convehignt time to perform preventive
maintenance is preceding adjustment of the instrumant.

CABINET REMOVAL

WARNING

exist at

Dangerous  voltages several  poirts
throughout this instrument. When the instrument is
operated withr the covers removed, do net touch
exposed connections or compongnts, Some tran-
sistors have voltages preserit on thefr cases
Disconnect power before cleaning the instrument or
replacing parts.

The cabinet sides are hald in place by four latches. To
remove the cabinet sides, turn the latches 90 degrees and
pull the sides away from the carrying handle; then, lift the
cabinel sides away from the instrument. The cabinet
bottom is held in place with four latches and four screws.

The cabinet sides protect this instrument from dust in
the interior, and also provide protection to personnel from
the operating voltages present. They also reduce the
electromagnetic radiation from this instrument or in-
terference 1o the display due to other equipment.

CLEANING

This insirument should be cleaned as often as
cperating conditions require. Accumulation of dirt on
compongnts acts as an insulating blanket and prevants
efficient heat dissipation which can cause cverheating
and component breakdown.

P i Aty

) CAUTION {

T J-~_r-_d'\_;9‘\_d'-_ﬁR

Avoid the use of chemical cleaning agents which
might damage the plastics used in this instrument.
{Use a non-residue type of cleaner, preferably
isopropyt alcohal, total denatured ethyi alcohol, or
TR35

Maintenance-51190

Exierior

Loose dust accumulated on the front panel can be
removed with a soft cloth or smali brush. Dirt that remains
can be removed with a soft cloth dampened with a mildd
detergent and water solution. Abrasive cleaners should
not be used.

interior

Dust in the interior of the instrument should bhe
removed o¢casionally due to its electrical conduciivity
under high-humidity conditions. The best way to cleanthe
interior is to blow off the accumulated dust with dry, low-
pressure air. Remove any dirt which remains with a soft
brush oracloth dampened with a mild detergent and water
solution. A cotton-tipped applicator is useful for cleaning
IN Narrow SpAaces.

Switch Contacis

Switch contacts and pads are designed to operate dry
for the life of the switch. However, as the switches are not
sedled, dust attracted 1o the contact area may cause
switch contacts to become electrically noisy. Cleaning
may be accomplished by flushing the contact area with
isopropyl alcohal or kelite (1 part kelite 1o 20 parts water),
Do not use chemical eleaning agents that leave a film or
that might damage plastic parts. Do not use cotton swabs
or similar applicators to apply cleaning agents, as they
tend to snag and leave strands of cotton on switeh
cantacts. Should it become necessary to remove a switch
for replacement or cleaning, refer to Component Removal
and Replacement in this section.

VISUAL INSPECTION

Thig instrument should be inspected accasionally for
such defects as broken connections, improperly seated
semiconductors, damaged circuit boards, and heat-
damagead parts.

The corrective procedure for most visible dafecte is
abvious; however, particular care must be taken if heat-
damaged components are found. Overheating usually
indicates other trouble in the instrument; therefore, it is
important that the cause of overheating be corrected to
prevent recurrence of the damage.

LUBRICATION

Generally, there are no components in this instrument
that require a regularlubrication prograrm during the life of
the instrument.
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Cam Switch Lubrication

tn most cases, factory lubricalion should be adeqguate
far the life of the instrurnent. However, if the switch has
been disassermbled for replacement of switeh sub-parts, a
lubrication kit containing the necessary lubricating
matariats and instructions is available through any
Tektronix Field Office. General Electric Versilube® is a
recommended silicong grease and should be applied
sparingly so that the iubricant does not get on the
contacts, Refer to Fig. 4-4 for lubricatign instructions.

SEMICONDUCTOR CHECKS

Periodic checks of the semiconductors in this instru-
ment are not recommended. The best chack of semicon-
ductor performance is actual operation in the instrument.
More details on checking semiconductor operation are
given under Troubleshooting.

Apply lubricant to the drum  journals and
mating surface in the mounting bearings.

Apoly  lubricant to the wear surface of Lhe
index  wheel,

@ Apply lubrigant to the index roller and rolker
quide in the front bearing. A thin filim should
be applicd L lhe inner face of the dutent
springs il anore than one spring s replaced.

@ Ensure that some lubricant 1s present at the
interface betwoen the bearing and retainer chip,

(MAB131867-2

Fig. 4-4. Lubrication procedurs for & iypical cam switch.
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PERFORMANCE CHECK AND
ADJUSTMENT INTERVAL

To ensure accurate measurements, perform the Perfor-
mance Check procedure on this instrument after each
1000 hours of operation or every 6 months if used
infrequently. In adgition, repiacement of components may
necessitate perforrning the Adjustment procedure to
calibrate the affected circuits. The Adjustment procedure
can also be helpful in tocalizing certain troubtes in the
instrument, N soma cases, minor troubles may be
revealed or corrected by performing the Adjustment
procedure.

TROUBLESHOOTING

The following information is provided to help
troubleshoot this instrument. Information contained in
other sections of this manual shoutd be used alang with
the foltowing informatian to aid in locating a defective
component. An understanding of the circuit operation is
very helpful in locating troubles.

TROUBLESHOOTING AIDS

Diagrams

Circuit diagrams are given on foldout pages in Section
7. The component number and electrical vahue of each
component in this instrument is shown on the diagrams.

Circuit-Board Hlustrations

Circuit-board illustrations are shown on a foldout page
preceding the associaied diagram. Each board-mounted
electrical component is identified by its circuit number, as
are interconnecting wires and connectors.

Wiring Color Code

Insuiated wire and cable used in this instrument is
color-coded to facilitate circuit tracing.

Semiconductor Basing

Figure 4-5 illustrates the basing configurations for
semnicanductors that may appear in this instrument. Some
plastic-case transistors have lead configurations that do
not agree with those shown here. If a replacement
transistor is mads by a different manufacturer than the
original, check the manufacturer's basing diagram. All
transistor sockets in this instrument are wired for the
standard basing vsed for metal-case transistors.
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NOTE
LEAD CONFIGURATIONS AND CASE STYLES ARE TYPICAL, BUT MAY
VARY DUE TO VENDOR CHANGES OR INSTRUMENT MODIFICATIONS.

]
T
Plastic-Cased Transistors

Haat  dissipatar
Imey ha applied
to some metal
catd tranyistors)

Emitter

L]
:C

(¥ ARIES)

Power Transistors

PRSP LARAPEPAGAGRAPASR N ERDANRNREFORARASORS

PLAGIRPRORGRIGARDAM NG SR ROLOAR TR0 RSN PR RO RO RRO0 AR N RGO R NSRS RORARADAARARNTEIROREBCRERIAQRGRD PODY G

Integrated Circuits

Mgetat Cased Transistors

EYTI RIS LIS LIRS R LS LR L L PRS0 ]y ]

44017 4

Fig. 4-5. Lead configuration data Jor semlconductor devices.

Muiti-Pin Connector Holders

Multi-pin connectors mate with groups of pins soidered
to circuit boards. Pin number 1'is indicated with a
trianguiar mark on the heolder and is indexed with a
triangular mark on the circuit board, as shown in Fig. 4-6.

TROUBLESHOOTING EQUIPMENT

The following equipment, in addition to that listed in
Tahle 2-9 {list of tast equipment required for performance
check in Section 2 of this manual) is useful for
troublegshooting.

Semiconductor Tester

Description: Dynamic-type tester.

Purpose: To test the semiconductors used in this
instrument.

ARV SEP 1931

Recommended Type: TEKTRONIX 876 Curve Tracer or
TEKTRONIX 577177 Curve Tracer system, 7CTIN Curve
Tracer unit and a 7000-series oscilloscope system, or a
S5CTIN Curve Tracer unit and a 5000-series oscilloscope.

wpsjani

i
K

N
a985-11

Fig. 4-&. Multi-pin connecior hoider orientation,
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Multimeter

RDescription: Voltmeter, 10 megohm input impedance
and ¢ to 250 wolts range; accuracy, within 0.1%.
Ohrmeter, 0 to 20 megoehms; accuracy, within 3%. Test
probes must be insulated to prevent accidental shorting

Purpose: To check voltages and for general
troubieshooting in this instrument.

Racormmended Type: TEKTRONIX DM 501A Option 02
Digital Multimeter {requires a TM 500-series power module).

Test Osciltoscope

Description: Freguency response, dc to 2 megahertz
minimum; deftection factor, 1 millivoltto 5 voits/division. A
10X, 10 megohm voltage probe should be used to reduce
circuit loading.

Purpose: To check operating waveforms and for
general troubleshooting.

Recommended Type: TEKTRONIX 5110, SA13N,
HB1ON  oscilloscope system  or equivalent. Use a
TEKTRONIX PE108 or PAQEZA Frobe.

TROUBLESHOOTING TECHNIGUES

The foliowing troubleshooting procedire is arrangad
to check the simple trouble possibilities  before
praceeding with extensive troubleshooting. The first fow
chacks ensure proper connection, operation, and adjuest-
ment. I the trouble iz nol located by these checks, the
remaining steps aid in locating the defective component.
When the defective component is located, it should be
replaced using the replacement procedure given under
Corractive Mainienanca.

 Troukleshooting Procedure

1. Chesk Contral Settings: Incorrect control settings
can indicate a trouble that does not exist. |f there is any
guestion about the correct function or operation of any
control, sea Fig. 1-2 in the O perating tnstructions secticn.

2. Check Associaied Equipment. Before trouble-
shooting, check that the equipment used with this instru-
ment is properly connected and that the interconnecting
cables are not defective. Also. check the power source.

3. Visuval Check. Visually check the portion of the
instrument in which the trouble is located. Many troubles
can be located by visible indications such as unsoldered
connections, broken wires, damaged circuit hoards,
damaged camponents, etc.

4. Isolate Trouble to a Circuit. To isclaie trouble to a
circuit, note the trouble symptom. The symptom often
identifies the circuit in which the trouble is located. When
trouble symptoms appear in mere than one circuit, chack
the affected circuits by faking voltage and waveform
readings. incorrect operation of all circuits often indicates
trouble in the power supply. Check first for correct
voltages of the individual supplies. Ses Table 4-3.
However, a defective component elsewhere in the instru-
ment can appear as a power-supply trouble and may aiso
affect the operation of other circuits.

Table 4-3
POWER SUPPLY OUTPUT VOLTAGES

Typical

Powrer Qutput Voltage Range 120 Hz

Supply Ripple
1200 ¥ 175 W to +247 5 W 3V orless
~30 ¥ +29.682 V1o 3018V 3 mV orless
—5 v —4.89 V1o 511 Y 2 mV or less
30V 2983 V1o —3011 V 2 mV or less

5. Check ¥oltages and Wavetcrms. Often the defective
component can be located by checking for the correct
voitages and waveforms in the circuit.

6. Check Instrument Adjustment. Check the adjust-
ment of this instrument, or the affected circuit it the
irouhle appears in one circuit. The apparent trouble may
ke the result of misadjustment. Complete adjustment
INstructions are given in Section 3.

7. Check Individual Components. The following
procedures describe methods for checking individual
components. Two-lend components that are soldered in
place are best chacked by first disconnecting one end.
This isclates the measurement from the effects of surroun-
ding circuitry.

)
; CAUTION E

A A i e

To avoid component dantags, disconnect the powar
saurce Befora ramoving or raplacing senticonduc-
tars.
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TRANSISTORS. The best check of transistor operation
is actual performance ‘under operating conditions. A
transistor can be most effectively checked by substituting
- anew component or one that has been checked previous-
ly. However, be sure that circuit conditions are not such
that a replacement transistor might also be damaged. If
substitute transistors are not available, use a dynamic
tester. Static-type testers are not recommended, since
they do not check operation under simutated operating
conditions.

INTEGRATED CIRCUITS. IC's can be checked witha
voltmeter, test oscilloscope, or by direct substitution. A
good understanding of circuit operation is desirable when
troubleshooting circuits using 1C's. Use care when check-
ing voltages and waveforms around the i1C's so that
adjacent leads are not shorted together. A convenient
means of clipping a test probe to the 14-and 16-pin IC's is
withan ICtestclip. This device also serves as an extraction
tool.

T A AN L

‘; CAUTION é

PN AP Y S

Do not use an ohmmater scale that has a high
internal current. High currernits may damage the
diode,

DIQDES. A diode can be checked for an cpen or
shorted condition by measuring the resistance between
terminais with an ohmmeter scale having a low internal
source current, such as the B X 1K scale. The resistance
should be very highin one direction and very low when tha
meter leads are reversed.

RESISTORS. Check resistors with an ohmmeter. See
the Replaceable Electrical Parts iist for the tolerance of the
resistors used in this instrument, Resistors normally do
not need to be replaced unless the measured value varies
widely from that specified.

INDUCTORS. Check for open inductors by checking
continuity with an ohmmeter. Shaorted or partially shorted
inductors can usually be found by checking the waveform
response when high-frequency signals are passed
through the circuit. Partial shorting often reduces high-
frequency response.

CAPACITORS. A leaky or shorted capacitor can usual-
ly ba detected by checking resistance with an chmmeter
an the highest scale. Do not exceed the voltage rating of
the capacitar. The resistance reading should be high after
initial charge of the capacitor. An open capacitor can best
be detected with a capacitance meter or by checking that
© thg capacitor passes ac signals.

i
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8. Mepair and Adjustment, if any Jefective paris ars
located, follow the replacement procedures given in
Corrective Maintenance. Be sure to check the perfor-
mance of any circuit that has been repaired or had any
electrical compenents replaced.

CORRECTIVE
MAINTENANCE

Corrective maintenance consists of component
replacement and instrument repair. Special technigues
required to replace components in this instrument are
given here,

OBTAINING REPLACEMENT PARTS
Standard Parts

All electrical and mechanical part replacements can be
obtained through your local Tektronix Field Office or
representative. However, many of the electronic com-
ponents can be obtained locally in less time than is
required to order them from Tektronix, Inc. Before
purchasing or ordering replacement parts, check the
Replaceable Electrical Paits list in Section 6 for value,
tolerance, rating and description. To determine the
manufacturer of a part, note the number listed under Mfg.
Caode in the Parts List and refer to a Cross Index Mfr. Code
Number to Manufacturer listing at the beginning of the
Parts List.

NOTE

When sefecting replacement parts, it is imporfant to
rerrember that the physical size and shape of a
component may affect the performance of the
instrument, parficularly at high frequencies. Alf
replacement parts should be direct repfacements
unfass it s known that a different camponent wilf not
adversely affect instrument performance.

Speciail Parts

In addition to the standard slectronic componants,
some special parts are usedin this instrumernt. These parts
are manufactured or selected by Tektronix, Inc. in accor-
dance with our specifications. Most of the mechanical
parts used in this instrurnent have been manufactured by
Tektronix, Inc. Order all special parts directly from your
local Tektranix Field Office or represeniative.

411
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{rdering Parls
When oroering replacement parts from Tekironix, ing.,
it is imperative that all of the foilowing information be
inciitded in the order {0 ensure receiving the proper panis.
1. instrumens type (5170, 5A18N, SB10N, stc.).

2. instrument sariai number.

3. A description of the part {if electrical, include the
circuit number).

4. Terironix part number.

SOLDERING TECHNIGUES
WARMNING

High voltage and ciurrent ievels are presant in this
instrment. Ta awvard ofectrical shock, disconnact
the instrument from the power source beiors sotder-
ing.

The reliability and accuracy of this instrumeant can be
maintained only i croper seidering i@chnigues are used
when repairing or replacing parts. General scldering
tgchniques, which apply (o maintenance of ary precision
electronic aguipment, should be used when working on
this instrumant. Use only 80/40 rasin-core, electronic-
grade solder. The choice of soldering iron is determined
oy the repair to be made. When soldering on circuit
poards, use a 15-to 40-wati pencil-type soldearing iron with
2 1/8-inch wide, wedge-shaped tip. Keep the tip properly
tinned for best heat transier to the solder joint. A higher
wattage scldering iron may separaie the wiring from the
base material. Avoid excessive heat; apply only enough
heat ic remove the component or to make 8 good sotdser
joint. Also, apply only enough solder tc maxe afirm zolder
joint; do not apply too much seidar,

R T e i

S CAUTION <

i o i P
Eoms circult Bosards in this instrument are rmuffi-
fayer Hoards with a conductive pathi{s)} laminated
batween the top and boltom board layers. Afl
anfdericg on these boards should be doneg with
exirema cars to prevent breaking the connections fo
the center conductor(sy  onfy  experiencer
mairtendncs parsonne! should attempt repaiv on
hese boards.

ror metal terminals (2o switch terminaiz, poten-
tiometsrs. sto.) a higher watiage-rating sotdaring fron may
ba reglired. Matoh the soidertng iran to the work heing
doae. For exampie, if the compoensnl is connacied to the
chassiz or otiherlarge heat-radiating surface it will reguire
rE-wealt or larger solognng iron,

The following technique should be used to replace a
component on a cirsuit board. Most components can oe
replaced without removing the boards from the instru-
ment.

1. Grip the component lead with long-niose pliers.
Touch the soldering iron fo the lead at the solder
connection. Do not lay the iron directiy on the board, as i
mav damage the board.

2. When the solder begins o melt, pull the fead out
gently. If unable to sull the jead without using force, try
remcving the other end of ihe component as it may be
mare easily removed.

NOTE

The reasan some componaent leads are troubiesome
io remove is due fo a bend pfaced on each lfgao
Furfng the manuwfacturng process. The bent leads
tiold components in plece duning a process that
soldars many componants at one Hme.

If 2 component iead is extremely difficuit to remove, it
may be helpful to straighten the leads on tha back side of
tne board with a small screwdriver or pliers while heating
the solder caonnection.

Unsoclder the component froim the circuit board, using
heat on the component iead sc that the solder will stay
bahind the board. If it is desired {o remove solder from a
circuit-beard hole for easier instailation of a2 new compo-
nent, use a vacuum-type desoldering oct or a soider-
remeyving wick.

3. Bend theleads of the new component 1o fitths holes
in the board. If the compenentis replaced whiie the board
is meunted in the tnstrument, cutthe leadssothey will lust
protrode through the board. insert the feads into e holes
in tha heoard so the component is firmiy seated against the
bogre (or as oositioned criginadlyy. /it doss not seat
property, heat the solgerand gently press the compenant
inlo place,

4 Touch the iron o the connection dand anp'y & sinall
amgunt of solder 1o make a fire golder joint. To nrotect
hkeat-sensitive components, ol the !

lead botween the
semponent bady and the seidar nint with a pair ot lorg-
mse phiers or other Beat gink.,

@



5 Clip the excess lead that protrudes through the
poard (if not clipped in step 3).

&, Clean the area arpund the solder conniection witii a
fiux remover solvent. Be careful not to remove information
printad on the boarc.

COMPONENT REMOVAL AND
REPLACEMENT

Toavoid etectrical shrock, disconnect the instrumant
from  the power source before repiacing oom-
nonernts.

Semivonducior Raplagernent

Trarsistors shoutd not be replaced unless zotually
dafective. 17 removad from their sockets during routine
maintenance, return them to their original sockeis.
Unnecessary repiacement of transisiors may affect the
calibration of this instrumenr{ Whan transistors ars reglac-
ed, check the performance of the part of tha instrument
which may be affected.

[ T

4
Y CAUTION |

PN A S s

Pawer must be disconnecied before rermoving or
replacing semiconduciors fo avold component
damage.

Repiacement semiconducions shoulo be of the original
iype or a direct replacement. The izad configuration of
most semicenductors used inthis instrumerntare shown in
Fig. 4-5. Some nlastic case transistors have lead con-
figurations which do not agree with those shown here. Ifa
renlacement transistor is made by 2 different manulac-
turer than ine original, check the manufacturers tasing
diagram for correct basing. All transistor sockeats in this
instrument are wired for the standard basing used for
meiai-case transistors. Transistors which hawve heat
radialovs, or are mounted or. the chassis, use silicgn
grazse 1o incroase heat trznsfer. Reptace the siiicone
grease when replasing these transistors,

Haencig sliic
siftcone groasein sy 2y

LSE

withh sare

Avifey petting
C¥ash hands therougnty stter

i@
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An extraction tool should be usedioremove the 14- and
16-pin integrated circuits to prevent damags to the pins.
This toof is available from Tekironix, 'ne. Order through
vour local field office or representativa, If an sxtraction
toal is not available when removing one of ihese in-
tegratec circuits, pull siowly and eveniy orn both ends of
ihe device. Try to avoid having one end of the integratsd
circuit disengage from the socket before the other, as the
ping may be damaged.

Toreplace one of the power transistors mounted on the
chassis adjacent {o the Power Supply circuit boarg, first
unsoiger the eads Then, ioosen the riuis on tha plastie
bar that clamps the transistor to the chassis. Bemove the
defective fransistor. When reclaging the fransisior, vse
silicone grease on the meial tab 10 increass haat tranafer
from the transistor to the chassis.

Switch HAepiacement

o typas of swilches are used n this nstrument
Contact alignment and spacing are critical to the ocera-
ticn of the pushbulton and cam switches, Thersforg,
dedfactive switches should either oe raplaced as & unit or
repaired oniy by personnel experienced with these types
of switches, Your lacal Tekironix Feld Oifice or reprasen-
tative can provide adcitionzl infoermaticn. The icllowing
special maintenance information ig provided for switch
replacement,

o T

E CAUTION

ot e e e e )

A

o

fepalr 0f cam switches shouwld be undertaken onfy
Ly exparienced repair personnel. Switeh alignrment
and spring tensian of the contacis must be carefunly
maintaingd for proper operation of the switch. For
asgistance in repair of the cam switches, confact
vour iocal Tekironix Field Ofice or repressntative.

A CAM SWITCHES

g from Tektronix, ing,
e o repraesniative,

Cam switch re pa:r;rnsare vaiian
Order throuoh your local fieid offic

One switen kit is used to yepalr tha cam sw: ci"’s
mosi time-bage plig-in units and some vertical plug-i
units. Anndher kit is sedio regair the cam swit cn 35 L8NG
the high-Treguency confact, which s used in asvarn)
vertical olue-in units,

Tha cam-typa awitches conzisi of iotaiing cam drums
which ars turnas by tront-canet knobs, ang ssts of 9p g
laaf contachs maountad on adizgeerd circuit boards, The
SORECIE Aare ActuAled by lokes oo ihe cams, lz‘: e
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oscilloacope system, the Volis/Div and Seconds/Oiv
switches are of the cam type, These swilches can be
disassembled for inspection, cleaning, repair, cr reglace-
meitt as follows:

1. Remove the screws which held the metal cover on
the switch, and lift the cover off the switeh. The switch is
now apen for inspection or cleaning.

2. To completely remove a switch from the circuit
board, first remove any knobs or shaft exiensions. Loosen
the coupling at the potentiometer at the rear of the switch,
and pul! the long shaft {with red knob attached) out of the
switch assembly.

3. Remove the screws (from the opposite side of the
circuit board) which hold the cam drum to the hoard.

4. To remove the cam drum from the front support
black, remove the rataining ring from the shaft on the front
of the switch and slide the cam drum out of the support
block. Be caraeful not to lose the small detent roller.

5. To replace defective switch contacts, foillow the
instructions given in the switch repair kit.

8. To re-install the switch assembly, reverse the above
procedure.

B. PUSHBUTTON SWITCHES

The pushbutton switches are not repairable and should
be replaced as a unit if defective. Usae a suction-type
desaldering tool to remove solder from the holes in the
circuit board when unscidering the switches.

Circuit Board Replacement

It a circuit board is damaged beyand repair, replace the
entire board assembly. Part numbers forcomaletely wired
boards are given in the Replaceable Electrical Parts list.

To remove or replace a board, proceed as follows:

1. Disconnect all leads connecled (o the board {(both
soldered lead connectians and selderless pin connec-
tions).

414

2. Remove ali screws hotding the board to the chassis
or other mounting surface. Some boards may be held fast
on one side by a slotted plastic bar in addition to the
screws; for these, remaove the screws, 1hen pull the circuit
board from its slat to free the board. Also, remove any
obstructions that would prevent the hoard from being
Hifted out of the instrument.

3. Lift the circuit board out of the unit, Do not force or
hend the board.

4. Toreplace the board, reverse the order of removal.
Use care when replacing pin connectors, if forced into
place incorrectly, the pin connectors may be damaged.

Circult-Board Pin Replacement

RN

Some circuit boards in this instrument are muolti-
fayer type boards with a conductive path{s)
faminated batween the top and bottom board fayers.
Alf sofdering on these boards should be done with
extreme care to prevent breaking the connection to
the center conductor(s); only experienced
malnternarice personnel shoutd attempt repair of
these board.

A circuit-board pin replacement kit including the
necessary tools, instructions, and replacement pins is
availahle from Tektronix, Inc. Order through your local
Tektronix Field Office or representative. Replacement of
circuit-board  pins  on  multi-layer boards i3 not
recommended; refer such repairs to your local Tektronix
Field Office or representative.

To replace a pin which is mounted on a circuit board,
first disconnect any pin connectors. Unsolder the damag-
ed pinand puil it out of the circuit board with a pair of pliers
{see Soldering Techniques, in this secticn, for
recammended soldaring and unaoldering proceduras). Be
careful not to damage the wiring on the board with too
much heat The ferrule on the pin may or may not
disconnect from the hole with the damaged pin. If the
ferruie remains in the circuit board. remave the ferrule
from the replacement pin and press the new pin into the
hole in the circuit board. if the original ferride s removed
with the damaged pin, clean out the hote using soldering-
iron heat, a solder-removing wick, and a scribe. Prass the
replacement pin with attached ferrule into the circuit-
board hale. Position the replacement pin in the same
manner as the removed pin. Solder the pin to the circuit
Broard an each side of the board. If the removed pin was
bent at an angla to mate with a connector, carefully bend
thenew pintothe same angle. Replace the pin connector.

@



Cathode-Ray Tube Replacement

The following procedure outlines the removal and
replacement of the cathode-ray tube. Refer to Fig. 4-7.

WARNING

Use care when handfing a cri. Protective clothing
and safely glasses should be worn. Avold striking it
an ary object which might cause it to crack or
implode. When storing a ort, place it in a protective
cartorn or sel jt face down in a profecied location omna
smooth surface with a soft mal under the faceplate to
protect it from scratches.

A REMOVAL

1. Remove the bezel assembly, which is held in place
with two screws. (The bezet assembly includes a snap-in
implosion shield.)

Fig. 4-7. Beplacing the cathode-ray tubs.

e
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2. Remove the crt base cover on the rear nana) of the
instrument.

3. Remove the cit base socket.

4. Logsen the ¢it clamp. The crt and neck portion of
the shield will be removed as a unit, and to facilitate
removal, it may be bestto remove alt hardware fromthecrt
clamp {bracket and positioning screws, and clamp-
tightening hardwara).

NOTE

The red and Dlack wires entering the crt shield are
comnected to the trace-rotation coft inside the
shield. They wilf not harnper crt removal and need
ot he unsofdered.

B, With cne hand on the ¢rt faceplate, push an the crt
base {and neck shield). Slide the crt and neck shield
torward, and pull the ert out of the instrument fram the
front, then remove the neck shield.

8. REPLACEMENT

1. Shide the neck shield onta the crt neck.

2. Make sure the soft plastic cri facenlate supporis are
in place, then ingseit the ¢rt into the main shield. Beforgihe
ortis completely inseried, slide the criclamp over theneck
shield.

3. With the ort fully inzerted and |oose in the shield,
mount the bezal agsemnbly into place and tightenthe hezel
SCrews.

4. Mount the crt clamp and positioning hardware,
tempararily lzaving it lcose.

5. Fositionthgrear ofthe ort (socket end) so thereis no
nit aof the faceplate in relaticn to the bezel assembly.
Tighten the positioning screws, then tighien the clamp
hardware.

6. Place the crt base sockel onta the ovt base pins,
Replace the covar,

7. Replacing the ort will require partial instromeant
adjustment. Refer 1o the Adjusiment section of this
manual.

4-15
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Bulb Replacement

To replace the knob-skirt deflaction-factar readout
bulbs, proceed as follows:

NGTE

To gain access to bulbs on soms instruments, it may
be necessary to remove cireuit boards and pushbut-
ton switcfr extension shafts. Extension shafls are
removed and instalfed by pulling straight off and
pushing straight on.

1. Remove the lighi shield.

2. Unsolder the defective bulb, and instzll its replace-
ment.

3. Replace the light shield.

Power Transformer Replacement

Replace the power transtormer only with a direct
replacement transformer. When removing the
transformer, be sure to mark the leadsto aid in connecting
the new transformer. Aftar the transformer has been
replaced, check the performance of the complete instru-
ment using the procedure given in the Adjustment section.

Fuse Replacement

Table 4-4 gives the rating, location. and function of the
fuses used in this instrument.

Table 4-4
FUSE RATING, LOCATION AND FUNCTION
Clrcuit . . W
Number Rating Iil:mc.t:on anati?r.ul
e R ey N S S
F201 :1.6 A Slow- - 110V Line- Rear panel
Iblow | voltage input
; i B
F201 ‘1 A Slow- 1220V Line- Rear panel
ib[ow voitage input
Fgi0 50.25 A Fast- | +000 ¥ Unrgltd | Rear, LV Power
iblow supply Supply board
Fgls !0.5 A Fast- 138 ¥V Unrgltd Rear, LV Power
lblow supply Suppty board

4-15

ADJUSTMENT AFTER REPAIR

After any electrical component has been replaced, the
adjustment of that particular circuit should be checked, as
well as other closely reiated circuits, See Section 3fora
complete adjustment procedure.

MODIFICATIONS TO PRE-OPTION 7
AMPLIFIER PLUG-INS
(OPTION 7 ONLY)

The channel switching amplifier plug-ins that are
recommended for use with 5100-series mainframes
{SA14N, 5A18N, 5A26) have been modified to reduce
display noize and chop breakthrough when used in an
Option 7 mainframe. If any of the mentioned amptifier
plug-ins cause the noise and chop breakthrough
specification to be exceeded, an earlier version (before
Option 71 of the plug-in is probably being used. The
following informationis provided to explain how fo modify
earlier version plug-ins for reduced display noise and
chop breakthrough.

To modify a 5A14N (SN B063288 and below only)
change R513, 8523, and R533 on the Main circuit board to
a 100 k02, 5%, 0.26 W composition resistor, Tektronix Part
No. 315-0104-00. Cut the board run {at both components)
that connect Q540 and R542, so asto remove electrically,
the run from the front side of the board. Connect an
insutated wire strap between Q540 and R542, on the back
side of the board so as to replace the board run removed
from the front.

To modify a 5A18N (SN BO50000 to SN B039998 anly)
change R301 on the Main Amplifier circuit board to a
20 k0, 5%, 0.25W composition resistor, Tektronix Part Neo.
315-0203-00.

To modify a SAT8N (SN B048999 and below only)
change R301 on the Main Amplifier circuit board to a
20 k2, 5%, 0.25 W composition resistor, Tektronix Part No.
315-0203-00. Also, change R302 and R303 to 2 10 k3, 1%,
0.125 W fitm resistor, Tektronix Part No. 321-0289-CC.

To modify a 5A26 (SN BO2SCO0 and below only) change
R289 on the Main circuit board to a 20 kO, 5%, 025 W
composition resistor, Tektronix Part No. 315-0203-00.
Also, change Q386 to a NPN silicon transistor, 2N3365,
TO-106 case, Tektronix Part No, 151-0341-00,

REWV A, MOV 1973



Section 55110

CIRCUIT DESCRIPTION

This section of the manual contains a description of the
circuitry used in the oscilloscope. Individual descriptions
are separated into the following parts: Block Diagram,
Interface, Auxiliary Board, Vertical and Horizontal Deflec-
tion Amplifiers, CRT Circuit, and last, Low-Voltage Power
Supply and Calibrator. Refer to the appropriate diagrams
in the Diagrams section of this manual while reading the
circuit descriptions,

BLOCK DIAGRAM DESCRIPTION

Vertical signals to be displayed on the cathode-ray tube
are applied through the Interface circuit to the Auxiliary
board from both vertical plug-in compartments. The
interface circuit determines whether the signal from the
leftor rightvertical unitis displayed. The Yertical Amplifier
circuit provides intermediate amplification between the
vertical plug-in units and the Vertical Deflection Amplitier.

Time-base and external signals for horizontal dispiay
on the crt are connected to the Interface circuit from the
horizontal plug-in compartment. The Horizontal Ampiifier
circuit provides intermediate amplification between the
harizontal plug-in unit and the Horizontal Deflection
S Amplifier.

Additionally, the Interface circuit provides an inter-
connection ot logic levels, time-base triggering signais,
dispiay-retated signals, and power-supply volages
between the plug-in units and the oscilloscope.

The Wertical and Horizontal Deflection Amplifiers
provide final amplification for the signals from the plug-in
units. They produce push-pull outputs suitable to drive the
crtvertical and horizontal deflection plates, Beam-finding
circuitry is incorporated to limit the display within the
screen area when the front-panel BEAMFINDER button is
pressed.

The CRT circuit produces the high voltage {about —3.4
kilovolts) and contains the controls necessary for apera-
ticn of the cathode-ray tube. The CRT circuit also contains
the Z-Axis Amplifier, which provides the drive signal to
control the intensity level of the dispiay.

The Low-VYoltage Power Supply Regulator circuits
provide the voltage necessary for operalion of the os-
cilloscope system. These voltages are connected to all
eircuits within the instrument. Also included in this Gircuit
is the Calibratar, which produces a square wave output
signal at the front panel. The ocutput has an accurate
‘amplitude which can be uzed to check vertical deflection
factor accuracy and probe compensation.

INTERFACE

The Interface circuit provides an interconnection of
signais, {ogic levels, and power-supply voitages between
plug-in units and the oscilloscope mainframe. It incor-
porates circuits that determine the vertical display mode
and amplify the vertical and horizontal display signals.
Functions of interconnections not discussed are labefled
on the Interface diagram.

Cleck Generator

The Clock Generator stage produces a 200-kiloheriz
timing signal {clock) for chapping between vertical plug-
ins and amplifier channels within the plug-ins. Thiscircuit
conzists of ()620, 1626, and their associated passive
components, which are connected as a multivibrator.
When the multivibrator receives a chop actuate level {4-5
valts), it free runs at a 200-kilohertz rate. {The ¢hop
actuate fevel is routed through the vertical plug-ins to the
time-base unit, and is present at contact A20 of J603 when
a multi-trace display isrequired and the time-base Dispiay
switch is setto Chop.} The chop actuate level also disables
630, locking oul alternate-drive pulses. The Clock
Generater has two outputs; one is sent to the Countdown
circuit as a timing signal, and the other is sent to the crt
circuit to blank the chop-switching transients.

Countdown Circuit

The Countdown circuit produces the display switching
signal for both the AMernate and Chopped switching
mades. This circuit is composed of US40 and its discrete
passive components, which are connected as a pair of RS
flip-flops. Each flip-flop is a divide-by-two countar, and
the first one drives the second. The Countdown circuit is
activated by a negative-going transition, which can come
from either the Clock Generator or from the time-base
plug-in unit via grounded-base amplifier Q630. The Clock
Generator input results in chopped-mode  vertical
switching. The input from the time-base unit coincides
with the end of each sweep, and results in afternate-mode
vertical switching. The output from the divide-by-two
portion of the Countdown circuit {US40A-U6408) is sent
via contacts B21 of J601 and J602 toc the channe!-
switching circuits incorporated within dual-trace vertical
plug-inunits. The outputs from the divide-by-four portion
of the Countdown circuit {(U640C-U6400) are used for
plug-in switching; one output is sent o contact A15 of
J804 to produce plug-in switching on the single-beam-
display auxiltary board, and the other osutput is sent via
contact B21 of JB03 to produce dual-sweep switching in
dual time-base units. The vertical mode switching se-
guence and some of the display combination possibilitias
are fully discussed under Gengral Cperating Information
in the Operating nstructions section of this manual.



Circuit Description-5110

Yertical Amoplifier

The Vertical Amplifter circuit provides approximately
10X amplification of the vertical signal before passing itte
the vertical deflection amplifier in the display unit. The
Vertical Amplifier consists of Q650, (858, QBBN, Q66S,
and their associated passive componants, connectedina
differential configuration., The oufput signal is in phase
with the cutput of the vertical plug-in.

Horizontal Amplifier

The Horizental Amplifier consists of Q670, O878, Q680,
688, and their associated passive components. The
circuit is nearly identical to the Vertical Amplifier just
described. It receives a push-pull input directly from the
horizontal plug-in compartmeant via contacts A7, A13, B7,
and B13 of 4603 The two halves of this amplifier are
batanced in the quiescent condition by adjustment of
R&75, Hor. Cent. The output of the Horizontal Amplifier is
sent to the horizontal deflection amplifier.

AUXILIARY BOARD

An auxitiary board plugs into J804 on tha Interface
circuit board, and becomes part of the Interface circuit,
The single-beam auxiliary board accepts the push-pull
signal outputs from both wvertical plug-ins. Emitter
followers QTM, Q703 Q711, and Q713 provide a high-
impedance input to two pairs of grounded-gate FET
amplifiers, Q702-Q704 and Q712-Q714. The switching
circuit consists of Q721 and Q722, connected as a
comparator. Plug-in "on” logic levels are applied to the
switching circuit in addition to the switching signat from
the Countdown circuit. The switching circuit permits cnly
ane pair of amplifiers to be on at a time, thus permitting
only one of the two vertical plug-in signals to pass to the
Vertical Amplifier. In the chopped switching mode, the
switching between pairs of amplifiers occurs at a 50-
kilohertz rate {switching occurs on both the negative-and
pogitive-going fransition), and in the alternate mode,
switching occurs at the end of every second sweep. If no
"on” logic level is applied to the switching circuit fram
either vertical plug-in, Q702 and Q704 will remain on,
passing any signal from the left vertical plug-in.

VERTICAL AND HORIZONTAL
DEFLECTION AMPLIFIERS

Vertical Deflection Amplifier

Tha Vertical Deflection Amplifier provides the final
amplification of signals applied to the vertical plug-in
units. It produces a push-pull output sufficient to drive the
crt vertical deflection plates. The amplifier consists of
Q104, 106, Q114, and Q116, connected in a differential
configuration.

5.2

The input signal arrives via P512 from the Interface
circuit. The output signal is developed across the
collector-lpad resistors, 8104 and R114, and is about 50
times the magnitude of the input signal. Resistor R116 Vert
Gain, provides Q106-(Q116 emitter degeneration to setthe
gain of the stage to provide a calibrated vertical display.

Horizontal Deflection Amplifier

The Horizonta!l Deflection Amplifier consists of Q124,
Q126, Q134 and 136, and is basically the same as the
Vertical Deflection Amplifier just described. !t provides
final amplitication of signals from the horizontat plug-in
unit, which arrive via PBH. The gain of the stage is set by
Hor. Gain R136 to provide a calibrated norizontal display.

Beam Finder

H a high-amplitude signal or a misadjusted control has
deflected the trace or display off screen, it can be located
by pressing the front-pane! BEAM FINDER pushbutton.
This opens $125, allowing current through B125 into the
emitter circuits of both deflection amplifiers. R125 hmits
the current available to the transistor, ang hence, to the
collector-foad resistors. Thus, the dynamic range of the
deflection piates is limited to an on-screen level, and the
display is compressed within the viewing arca

Also, when the BEAM FINDER switch is pressed, the Z
Axis Amplifier in the crt circuit senses the slight increase
in voltage level atthe R108-R118-R128-R138junction. The
Z Axis Amplifier produces a slight increase in crt beam
intensity, allowing the trace to be dizpiayed even though
the INTENSITY control may be fufly counterclockwise.

X-Y Phasing

Variable capacitor Ct16, Phase, is connecied across
the input emitters of the Vertical Daflection Amplitier, This
capacitor is adjusted to eliminate the inherent phass
difference between the vertical and horizontal deflection
systems when operating in the X-Y mode.

CRT CIRCUIT

The ort circuit produces the high-voltage potential and
provides the control circuits necessary for operation of the
cathode-ray tube {crt). This circuit also includes the 2-
Axis Amplifier stage to set the intensity of the cri display.



Z2-Axis Ampiifier

The Z-Axis Amplifieris a current driven shunt-feedback
aoperational amplifier with a voltage output, and consists of
Q222 0226, and G234, The feedback path is from the
collectors of Q226 and Q234 through Re27-C227 {o the
base of Q222. Q226 and Q234 are connecied as a
colector-coupled complementary amplifier to provide a
fast. linear output signal while consuming minimum
quiescent power. The output voltage provides the drive
signal to control the cort intensity level through the
Control-Grid Supply,

The output level of the Z-Axis Amplifier is established
by the voltage drop across R227 in reference to virtual
ground at the base of Q222 (the operational amplifier
summing point). The current through R227 is determined
by the input current from any combination of several
sources, such as fromthe front-panel INTENSITY contral,
plug-in interface {blanking intensification, etc.), and from
Q214. Q214 is an operational amplifier with two inputs;
one from the front-panel EXT INTENSITY INPUT connec-
tor and the other from the front-panel BEAM FINDER
switch. It sets those input signals to a level suitable for
proper response by the Z-Axis Amplifier.

High-Yoltage Regulator

High-Yoltage Primary. A repetitive, non-sinusoidal
signalis produced by a phase-modulated switching circuit
in the primary of T240 and induced into the secondaries.
Current drive for the primary winding is furnished by Q252
10 its conduction state. Q252 is turned on by positive-
going feedback applied through C259 and L259 from the
feedback winding, and then turned off by switching action
from Q262. Asampie of the output do voltage is modulated
by the ac voltage from another feedback winding at the
gate of G278 to establish the conduction time of Q262 and
thus maintain the proper output level. Q282 delivers
energy to T240 only once each cycle.

Assuming 0262 and G264 are off initally, R262 provides
base drive for Q252 causing it to deliver current to T240
primary. As Q252 conducts, the increasing current
through the primary winding induces a voltage into the
secondaries. The gate of Q278 is driven negative by the
voltage from the feedback winding, switching (1264 and
Q262 on. With conduction of Q262, bhase drive for Q262 is
removed.

With Q252 off. the transformer field collapses, rever-
sing the polarity of the voltage induced into the secon-
daries. When the gate of Q278 is driven sufficiently
positive to switch Q264 and Q262 off, Q1252 {s switched on
- again. 252 again delivers energy to the primary winding
and the action is repeated.

Circuit Description-5110

High-Yoitage Regulation. Regulation is accomplished
as follows: Feedback from the  3400-volt cathode supply
is summed with low-voltage levels through the voltage
divider consisting of resistors R272B-E, A275, and R275 10
establish the dc level at the gate of Q278 The ac
component, which is the switching signal, is derived from
the transtormer as described previously. 1 the outpui tevel
of the cathode supply drops below the nominal --3400
volts (becomes more positive), the level at the gate of Q278
rises.

A new point is selected on the varying ac componentio
cause switching of Q262-Q264 later and hence increase
conduction time of Q252. This allows more energy to be’
detivered {o the primary winding of T240, resulting in an
increase of voltage in the secondaries. Conversely, if the
autput level increases, Q252 is atlowed to conduct for a
shorter length of time. The dc level at the gate of 0278 is
adjusted by High Volis Adjust R275 to set the outpui at
exactly 3400 volts.

High Veltage Qutputs

Transtormer T240 has two high-voliage output win-
dings which provide the potentials required for the ort
cathode and control grid supplies. The —3400-volt
accelerating potential for the cathode is suppiied by haii-
wave rectifier CR247. The cathode heater is elevated to the
cathode potential through R273.

Half-wave rectifier CR241 provides about —3450 volts
to establish bias voltage on the cort contro! grid. This
voltage {and hence the crt beam current] is dynamically
controlled by the Z-Axis Amplifier, which containg the
INTENSITY control, blanking inputs, and intensification
inputs. Intensity Range R245 provides a fine adjustmenti of
the quiescent grid voltage to bias the ol just below cutoff
when the Z-Axis Amptifier output is at its minimum
guiescent level {INTENSITY control counterclockwise
and no intensifying or blanking inputs).

Neon buibs DS271, DS272, and DS8273 provide protec-
tion to the crt it the voltage difference between the controt
grid and the cathode exceeds about 180 volits,

Crt Control Circuits

in addition to the INTENSITY contro! discussed
previcusly, front-panet FOCUS and internal Astigmatism
controls have been incorporated for arriving at an op-
timum crt display. FOCUS control R295 provides the
correct valitage for the second anode in the ort. Proper
voltage for the third anode is oblained by adjusting Astig
control R286. In order to obtain optimum spot size and
shape, both the FOCUS and Astig controls are adjusted to
provide the proper electrostatic iens configuration in the
ort.
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The Geometry adjusimant R285 varies the positive level
on the horizonial deflection plate shields to control the
overal geometry of the display. The TRACE ROTATION
confrol R291, permits adjustment of the de current
through beam-rotation coil L2971 to align the display with
the norizentat graticule lines.

LOW-VOLTAGE POWER
SUPPLY AND CALIBRATOR

The Low-Voltage Power Supply circuit provides the
low-voltage operating power for the oscilloscope system
from three regulated supplies and three unregulated
supplies. Electronic regulation is used to provide stable,
low-ripple output voltages. The circuit also includes the
Calibrator circuit to produce an accurate-amplitude
sguare-wave output.

Power Input

Power is applied to the primary of transformer T801
through fuse F201, thermal cutout 5200, and Power switch
5201, and the line-selector block, P80t. The line-sefector
block allows changing the primary-winding taps of 7801
to fit different line requirements.

Low-Voltage Rectifiers and Unreguiated Qutputs

The full-wave bridge rectifiers and associated filter
components in the secondaries of TBO1 provide filterad do
voliages for operation of the oscilloscope system or for
reguiation by the Low-Voltage Regulators. The un-
regulated cutputs are 1 200 voits, 138 volts, and —38 voits.
The +200-voit and | 38-voit outputs to the instrument are
fuse-protected by F810 and FB35 respectively.

Low-Voliage Regulators

—30-¥eolt Supply. The —30-Voli Supply, besides
providing power to cirguitry throughout the instrument,
‘provides areference-voltage source to establish operating
leveis for the feedback regulators in the -30-Volt and +5-
Volt supplies. The regulator for the —30-Volt Supply is a
feedback amplifier system which operates between
ground and the unregulated 38 volis. Current to the toad
is delivered by the serigs-pass transistor, Q860 and the
supply voltage is established by the drop across R877,
RB78, and R379 The feedback pathisthrough R875, QB7S,
and Q885 to the base of 860. Any variation in output

]
N

voliage due to rippte, change of currant through the lcad,
etc, is immediately transmitted to the base of (1860 and
nullified by a change in Q860 conduction, thus main-
taining a steady output. The output of the supply isset to
exactly —30 volts by adjustment of R878, -30V Adj. This
control sets the conduction of Q870, which controls the
bias levels of 865 and Q860. CRBEE and Q865 provide
short-circuit protection by limiting the current through
28860.

+30-Volt Supply. The regulatorforthe | 30-Volt Supply
consists of series-pass transistor Q840 and error amplifier
Q850. This is a feedback amplifier system similar to that
just described for the —30-Volt Supply. R8BSR, +30 V Adj,
provides an adjustment {o set the output of the supply at
exactly +30 volts. Q845 protects the supply in the event
the output is shorted by limiting the current demanded
fram the series-pass transistor under excessive load.
During normal operation, Q845 is biased off.

+5-¥olt Supply. The reguiator for the —5-Volt Supply
consists of series-pass transistor Q815 and error amplifier
(820, Operation of this feedback amplifier system is
similar to that described for the --30-Voit Supply. The
short-protection transistor, Q825, functions as described
for Q845 in the 4-30-Volt Supply.

Line Trigger

A line-frequency signal is obtained from the secondary
of T8O1 and attenuated by R830, RB32, and RE34 to
provide a line-trigger source for the time-base plug-in
unit.

Calibrator

The Calibrator circuit composed of QUB85, 890, and
their associated passive compoenents produces a sguare-
wave output with accurate amplitude and at a rate of twice
the power-tine frequency. This output is avaitable at the
probe test lopp on the display unit front parel as a 4-
milliampere {peak to peak) squarg-wave current, or as a
400-miltivolt {ground to peak) square-wave voltage.

The rasistive-capacitive network at the base of Q885
receives a pulsating dc voltage from full-wave rectifier
CR&835-CR838 and produces a nearly symmetrical
switching signal for (885 and Q880. As OBY0 is alternately
switched on ang off at twice the line frequency, current
through RB80 is aiternately switched through the tran-
sistor or through CRE290, the probe test loop, and R891,
producing the required test signal.

(7
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REPLACEABLE ELECTRICAL PARTS

PARTS ORDERING INFORMATION

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

When ordeting parts, include the following information in
your order. part number, instrument type or number,
serial number, and modification number if applicable.

If a part you have ordered has been replaced with a new
or improved part, your local Tektronix, Inc. Fieid Office or
representative will contact you conceming any change
in part number,

Change information, if any, is located at the rear of this
manual.

LIST OF ASSEMBLIES

A list of assernblies can ba found at the: beginning of the
electrical paris list. The assembiies are listed in
numerical order. When the complete component nurmber
of a part is known, this list will identify the assembly in
which the part is located.

.CROSS INDEX-MFR. CODE NUMBER TO
MANUFACTURER

The Mfg. Code Number to Manufacturer Cross Index for
he electrical paris list is located immediately after this
page. The cross index provides codes, names, and
addresses of manufacturers of components listed in the
electrical parts list.

ABBREVIATIONS

Abbreviations confarm to American National Standard
¥1.1.

COMPONENT NUMBER (column one of
the parts list)

Exampia a. component number
A23R1234 A23 R1234
Assembly number T~ _Cirouit number

Read: Resistor 1234 of Assembly 23

Exampie b. component number
————
— e
AZ3A2R1234 Az:! A R1234  Cireuit

Assembly number—" /éubassernbw number ~---number
Read: Resistor 1234 of Subassembly 2 of Assembly 23

The circuit component's number appears on the
diagrams and circuit board illustrations. Each diagram
and circuit board illustration is clearly marked with the
assembly number. Assembly numbers are also marked
on the mechanical exploded views locaied in the
mechanical parts list. The component nurmiber is
cbtained by adding the assembiy number prefix to the
circuit number.

The electrical parts list is divided and arranged by
assemblies in numerical sequence (e.g., assembly Al
with its subassemblies and parts, precedes assembly
A2 with its subassemblies and parts).

Chassis-mounted parts have no assembly number
prefix and are located at the end of the electrical parts
list.

TEKTRONIX PART NO. (column two of
the parts list)

Indicates parl number to be used when orderlng
replacement part from Tekironix,

SERIAL NO. {columns three and four of
the parts list)

Columnthres (3) indicates the serial number at which the
part was first used. Golumn four {4) indicates the serial
number at which the part was removed. No serial number
entered indicates part is good for all serial numbers.

NAME & DESCRIPTION {(column five of
the parts list)
Inn the parts list, an item name Is separated from the
description by a colon (). Because of space limitations,
an item name may sometimes appear as incomplate.

For furthier item name identification, the U.S. Federal
Catalog hangbook H6-1 can be utilized where possible.

MFR. CODE (colurnn six of
the parts list)

Indicates the code number of the actual manufacturer of
the part. (Code to name and address cross reference
can be found immediately after this page.)

MFR. PART NO. (column seven of
the parts list)

Indicates actuai manufacturer's pan number,

REV MAY 1590 6-1
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CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Mfr.
Code  Manufacturer Address City, State, Zlp Cods
KBa98 MULLARD LIMITED MULLARD HOUSE LANDON WCT E 7HD ENGEAND
TORRINGTON PLAGE
0167 FUJITSL LTD 2-3-13 TORANOMON TORYD JAPAN
MINATO-KL
TKOS09  HV G NG 600 S MILWAUKEE STREET FREDOKIA Wi 53021
TKOBA1 MICONICE 1 FAIRCHILD AVE PLAINVIEW NY 11803
TK1424  MARCON AMERICA CORP 3PEARL GT ALLEHDALE NJ Q7401
TKi668  HARRISON ELECTRIC COLTD 2-1 ASAHIMAGH! 5-CHOME (MABAR} EHIME JAPAN
TK172%  GREENPAR CONNEGTDRS LTD PO BOX 15 ESSEX CM20 2ER ENGLAND
HARLOW
TK1¥27  PRILIPS REDERLAND BY POSTRUS 46050 5600 P8 EWDHOVEN THE METHERLANDS
AFD ELONCO
TKIT43  UWITRODE (UK) LTD 6 CRESSWELL PARK LOMDON SE 3 9R0 ENGLAND
BLACKHEATH
TKi864  INTERFEY CORP 322 GOLD ST GARLAND TX 75042
TK2086  KELVIN ASSOQCIATES 14724 VENTURA BIVD SHERMAN GAKS CA 014053501
SUITE 1003
JRO3 IMAN AHD ASSOCIATES 7633 S 1801k KEHRT Wi 48032
JRO4 TOSHIHA AMERICA INC 2692 DOW AVE TUSTIN CA 92680
FLECTRONICS COMPONENTS Div
BUSINESS SECTOR
00213 MYTHONICS COMPENENTS GROUP ING QRANGE 8T LDARLINGTGN 3G 28532
SUBSIDIARY OF WYTRONIGS NG
BOBS3 SANGAMU WESTON IHC SANGAMO RD PICKENS SC 29671-9716
COMPONENTS DIV PO BOX 128
0i123 ALLEN-BRADLEY €O 1204 S 20D 5T MILWAUKEE W 53204-2410
01295 TEXAS INSTRUMENTS ING 13500 N CENTRAL BXFY DALIAS TX 75265
SEMICONDLUCTOR GROUR PO BOX 655012
01962 CHERRY ELECTRICAL PRODUCTS CORP 3600 SUNSET AVE WALKEGAN K. 600873214
02114 PHILIPS COMPONENTS DISGRETE PRODUCTS 082 KINGS HWY SAUGFRTIES NY 2477
DIV FERBITE FACILITY
03508 GEMERAL ELECTRIC CQ W GENESEE ST AUBURN NY 13021
SEMI-CQHDUC TOH PRODUCTS DEPT
04222 AV CERAMICS 19TH AYE SOITH MYRTLE BEACH SC 20577
DY OF AVX CORP P 0 BOX 867
04713 MOTOROLA INC 5005 E MCOOWELL RD PHOENBCAZ 850084229
) SEMICONIUCTOR PRODUGTS SEGTOR
05574 VIKING CONKECTORS INC 21001 NORDHOFF 8T CHATSWORTH CA 913t1-5811
SUB GF CRITON CORP
15828 GERERA!L INSTRUMENT CORP GO0 W JOHN 5T HICKSVILLE NY 11802
GUVERNMENT SYSTEMS DIV
07263 FAIRCHILD SEMICONDUCTOR CORP 10400 RIDGEVIEA CT CUPERTING CA 35014
NORTH AMERICAN SALES
SUB OF SCHLUMPERGER LTD MS 113
09353 G AND K COMPONENTS INC 15 RIVERDALE AVE HEWTON MA 02158-1057
11802 INTERNATIONAL RESISTIVE CO INC GREENWAY R BOONF, i 2360715860
PC BOK 1860
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CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Mfr,
Code  Manufacturer Address Cley, State, Zip Code
12697 CLAROSTAT MFG CQ NG LOWER WASHINGTON ST DOVER NH 03320
12954 MICROSEMI GORP — SCOTTSDALE 8700 E THOMAS RO SCOTTSDALE AZ 85252
PO BOX 1390
12963 UNITRODE GORP 5 FORBES RD LEXINGTON MA 021737305
13606 SPRAGUE ELECTRIC CO 70 PEMBROKE RD CONCORD dH 03301-5755
14552 MICROSEMI GORP 2830 5 FAIRVIEW ST SANTA ANA CA 92704-3948
14752 ELEGTRO CUBE INC 17105 DEL MAR AVE SAN GABRIEL CA 91776-3825
145936 GENERAL INSTRUMENT CORP 600 W JOHN ST HICKSWILLE NY $1802
DISCRETE SEMI CONDUCTOR DIV
187496 MURATA ERIE HORTH AMERICAN INC 1900 W COLLEGE AVE STATF COLLEGE PA 16801-2723
STATE COLLEGE OPERATIONS
19396 ILLINOIS TOOL WORKS ING 1205 MCCORVILLE RD LYNCHBURG VA 245024535
PAKTRON DIV PO BOX 4539
19701 PHILIPS COMPONENTS DISCRETE PRODUCTS PO BOX TR0 MIHERAL WELLS TX 760670760
DY RESISTWE PRODUCTS FACILITY
AIRPORT BOAD
20522 SPRAGUE ELECTRIC CO JOPEMBROKE ROAD CONCORD NH 03301
SEMICONDUCTOR DRASION
23880 STANFORD APPLIED ENGINEERING ING 340 MARTIN AVE SANTA CLARA CA 95050-3112
24546 CORRING GLASS WORKS 550 HIGH 5T BRADIFORD PA 187013737
24031 SPECIALTY CONNECTOR CG INC 2100 EARLYWOQG DR FRANKLIN IN 46131
PO BOX 547
25403 PHILIPS COMPONENTS DISCRETE PROOUCTS GEQRGE WASHINGTON HWY - SMITHFIELD Rl 02017
(¥ DISCREFE SEMICONDUCTOR GROUP
26769 PHILIPS COMPONENTS DISCRETE PRODUCTS 5300 AUSTRALIAN AVE WEST PALM BEACH FL 334072330
OV GHIP TANTALUM FACILITY
27014 NATIONAL SEMICONGUCTOR CORP 2900 SEMICONDUCTOR IR SANTA CLARA CA 950510606
nra EDAG INC 20 RAJILSIDE AD DO MILLS QNT CAN M3A 1A4
32997 BOURNS ING 1204 COLUMEIA AVE RIVERSIDE CA 925072114
TRIMPOT DIV
50434 HEWLETT-PAGKARE GD 370 W TRIMBLE RD SAN JOSE CA 35131
DOPTQELECTRONICS OV
52763 STETCO NG 3344 SCHIERHICNN FRANKLIN PARK IE 60131
32769 SPRAGHE-GOODMAN ELECTRONICS INC 134 FULTON AVE GARDEN CITY PARK MY 11040-5352
34582 TCK ELECTROMICS CORP 12 HARBOH PARK DR PORT WASHINGTON Y 11550
36289 SPRAGUE ELEGTRIC GO 92 HAYDEN AYE LEXNGTON MA 021727929
WORLD HEADQUARTERS
57668 ROGHM CORP 8 WHATHEY IRVINE CA 92713
PO BOX 19519
58368 F W CAPACITORS INC HWY 301 5 98 TALEGO RD FLORENCE 5C 29504
PO BCX 12638
58756 CT3 CORP 1142 W BEARDELEY AVE ELKHART 1N 465142224
ELKHART DIy
39660 TUSONIX INC {741 N BUSINESS PARK NR

60211

VOLTAGE MULTIPLIERS INC

PO BOX 37144
8711 W ROOSEVELT

REV MAY 1990

TUCSON AZ 35740-7144

VISALIA CA 032919458
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CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Mfr.
Caode  Wanufacturer Address City, State, Zip Cada
61857 SAN-0 JNDUSTRIAL CORP 85 ORVILLE DR BGHEMLA LONG ISLAND NY 117162501
PO BOX 511

1400 BUSEMANK 114 QLD STATE RO ST LOUIS MO 63178
DIy OF COOPER INDUSTRIES INC PO BOX 14450

71450 CTS CORP 905 K WEST BLVD ELKHART IN 465141675

73138 BECKMAN INDUSTRIAL CORP 4141 PALM ST FULLERTQN CA 92635
BECKMAN £LEGTROMIC TECHNOLOGIES
SUB OF EMEASON ELECTRIC

75042 {RC ELECTRONIGC COMPONENTS 401 N BROAD ST PHILADEL PHIA PA 191081001
PHILADELPHIA DIV
TRW FIXED RESISTORS

75498 MULTICOMP INC 3005 5W 154TH TERRACE #3 BEAVERTON OR 97006

75815 UTTELFUSE INC 800 E NORTHWEST HWY DES PLAINES II. 60016-3048
SUB TRACOR ING

80008 TEKTRONEY, INC 14150 SW KARL BRALN OR BEAYERTOM OR 97077-0001

PO 80X 500
837 ELECTRONIC DEVIGES NG 21 GREY BAKS AVE YONKERS MY 10710-3205
6~4
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Camponent Tektranlx Searial No. KT
Number Part No. Effactlve Dsecant Name & Description Caode Mir. Part No.
R 77 80009
Al G70-1433-0G0  BO10100  BO29999  CIRCUIT B0 ASSY:HIGH YOLTAGE-DEFLECTION 80009 670143300
Al 670-1433-01  BO3JQ0OD  BO4999%  CIACUIT BD ASSY-HIGH YOLTAGE-DEFLECTION 80009 870143301
Al 670-1433-02  BOS0000 8119993  CIRCUIT BD ASSY:HIGH VOLTAGE-DEFLECTION 80009 670143302
A1 §i70-1433-03  B1Z000G  B125351  CIRCUIT BD ASSY:HIGH VIOLTAGE DEFLECTION 80009 670143303
Al G70-1433-04  B125352  B126331  CIACUIT BD ASSY:HIGH VOLTAGE - 80009 570143304
A1 670-1433-05  B126337  B128500  CIRCUIT BD ASSY-HIGH YOLTAGE #0009 670143305
Al 610143307  B126510 8140958  GIRCUIT BD ASSY-HIGH VOLTAGE 80009 670143307
M §70-1621-14  B140959 CIRCUIT BD ASSY:HY DEFLECTION 40008 870182114
A2 670-1454-00  BOM1O100  Bt24444  CIRCUIT BD ASSY:SINGLE BEAM AUX 80003 670145401
A2 G70-1404-1  B124445  B1409580  CIRCUNT BD ASSY.SINGLE BEAM ALY 80009 870145401
A3 G70-1340-00  BOIG100  Bi24444  CIRCUIT BD ASSY.INTERFACE 80009 670134000
A3 §70-1340-01  B124445  BI26108  CIRCUIT BD ASSY-INTERFACE : 50009 §70134001
A3 §70-1340-03  B126109  B128762  CIRCUIT BD ASSY-INTERFAGE #0003 670134003
A3 670-1240-04  B128770  B140958  GIRCUIT BD ASSYINTFC 80009 670134004
A3 670747801 B140959 CIRGUIT BO ASSY:INTFG 80009 670747801
Ad 670-1338-00  BOI0100  B123845  CIRGUIT BD ASSY-LV POWER SEIPPLY 80009 670133900
Ad 670-1339-02  B123850  B125356  CIRCUIT BD ASSY:LY POWER SUPPLY 80409 570133902
A4 §70-1339-03  B125357  B130459  CIRCUIT BD ASSY-LV POWER SUPPLY 80009 870133903
A4 §70-1339-08 B130460  B141084  CIRCUIT BD ASSY:LV PWR SPLY 20009 670133506
Ad 670-1333-08  B141085 CIRCIHT 80 ASSY.LY PWR SPLY 80009 570133508
AS §70-575700  B109310 CIRCUIT BD ASSY-SIGHAL QUT 80005 670575700
{OPTION 07 ONLY)
A1 B70-1433-00  BOI0I00  BO2SSH9  CIRCUIT BD ASSY:HIGH VOLTAGE-LEFECTION 80009 670143360
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At 670-1433-01  BO3000D  B049999  CIRCUIT BD ASSY:HIGH YOLTAGE-DEFLECTION 80004 670143301
Af 670-1433-02  BOSODOD  A11989%  CIACULT BD ASSY:MIGH VOLTAGE-DEFLECTION 30008 70143302
Al §70-1423-03  Bi20000  B125357  CIACULT BD ASSY:HIGR YOLTAGE DEFLECTION 80008 670143303
M 670-1433-04  Bi25352  B126331  CIRCUIT BD ASSY:HIGH VOLTAGE 3009 870143304
A 870-1433-05  BIZ6337  B128509  CIRCUIT BD ASSY-HIGH VOLTAGE 800049 570143308
Al 670-1433-07  B1285i0  B140858  CIRCUIT BD ASSY-HIGH VOLTAGE 30009 Br0143307
At ST0-1621-14  B140959 CIRCUIT B0 ASSY:HV DEFLECTION 80003 Br0162114
A2 670145400  BO10100  B124444  CIACUIT BO ASSY:SINGLE BEAM ALX 80003 870145400
A2 670145401 B124445  B140958  CIACUIT BD ASSY-SINGLF BEAM ALY 20009 G70145401
A3 §70-1340-00  BOIOI00  R124444  CIRCUIT BD ASSY-INTERFAGE 80004 GT0134000
A3 670-1340-01  B124445 B126108  CIRCUIT BD ASSY-INTERFACE &00069 570134005
A3 670-1346-03  BI26709  B128769  CIRCUIT BD ASSY:INTERFACE 80008 B70134003
A3 670-1340-064  B128770  B140958  CIRCLAT BD ASSY:INTFC 80009 670134004
Al 670-7478-M 8140859 CIRGUIT BD ASSY:IKTFC 80009 670747801
A4 B70-1339-00  BO10700  B123849  CIRCUIT BC ASSY:LV POWER SUPPLY §0009 670133960
Ad G70-1339-02  B723850 B125356  CIRCUIT BD ASSY:LV POWER SURPLY #0005 670133902
A4 670-1139-03  Bi25357  B130455  CIRCUIT BD ASSYLY POWER SUPPLY 80005 670133903
A4 §70-1339-06  B130460  B141084  CIRCUNT BD ASSYLY PWR SPLY 30009 670133906
Ad 670-1330-08  B141085 CIRCUIT BD ASSY:LY PWA SPLY 800049 670133908

AR 670-67572-00  B109310 CIRCUIT BD ASSY-SIGNAL ouT 80603 670575700

{OPTION 07 ONLY)
I 77 30008
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G104 251084100 B140959 CARFXD,CER Of:10PF, 10%, 100V 04222 SAT0TATO0KAA
G106 263-0684-00  BOT100  BO49993  GAPFXD,MICA DIG20PF,20%, 300 TK0g91 ROMI5FCE21G03
108 263050600 BO5G000  B124589  CARFXD,MICA DI:528PF, 1% 300V TKDRg1 ROM15FCO280F03
G106 283-0692-00 B124530 8140858  CAEFXD.MICA DI670PF 1%, 300V TKDB9t ROMASFCE71R03
G106 283068000 B140958 CAPFXD,MICA DI:S6OPF, 1%, 300V THOE91 ROM1SFCS61F03
G118 281-0027-00  BOI0100  BO45899  CAPVAR PLASTICOT-3PF350V 2Z769 ER-535-017
G116 253-0590-00 B0{0100 B048999  CAPFXD, MICA DI-253PF 5%, 500V TKOBA1 ROM15FE2530403
Gi16 201-0180-00  BOS0000  P14a0%58  CAPVARMICA DI18-115PF 175 538368 Ta0418-5

Ci16 281-0256-00  B140958 CAPVAR PLASTIC,10-180PF, 100V 52769 GZ018100

G124 251-0811-00  B140958 CARFXD,CER DI:10RF 10%, 100y 04222 SATIATO0KAA
C126 263053600 BO10100  P124589  CAREXD MICA DIS25PF 1%, 300¢ KO8 ROM15FC5280F03
G126 283-0774-00 8124590  B140958 CAPFXD,MICA [M:630 PF1%,200¢ TKDB91 ROM15FGE30F03
c128 283-0665-00 B140955 CAPFXD,MICA DEIGOPF 1%, 500V T8 ROM15FD361FQ3
G136 283087200 BO10100  B140958  CAPFXD.MICA DL:200PF 1%, 500V TKO891 ROM15FO201F03
G136 283062500 B140825 CARFXD.MICA DE220PF, 1%, 500¥ TKG831 ROM30FD221F03
c222 281-0775%-00  B140959 CAPRFAD,CER DE0.1UF20%, 50V 04222 SA105E104MAA
G223 201-0775-00  B140959 CARFAD.CER DEO.AUF20%, 50V 04222 SA1G5ET04MAA
G224 283-0065-00  B010100  B119%98  CARFXD,CER DL:0.001HF 5%,50V 58660 0835-591-Y5GED-1
G224 283-0051-00 8120000 CARFXD,CER Di:0.0033UF 5%, 100V 04222 SHIMAII2IAA
G2y 261-0537-00  BO10100  B11899%  CAPFXD,CER D1:0.6BRF,2G%,600V 54582 MAT12COG2HAGEM
G236 205-0526-00  BHOIOE  Bi40058  CARFXD.PLASTIC:D.1UF 20%, 400V 56289 430P 1 04X04M23
£236 283-0167-00  B140959 CAPEXD,CER DEO.1UFR10%, 100 04222 SR211C104KAA
G240 283000860  B140959 CAREXD,CER [4:0.1UF 20%, 500¥ 04222 SR07CI0AMAA
G244 2§3-0270-00  BO10100  B119998  GARFXD,CER DI:6800PF +80-20%, 4000 18786 DHR34YS56827 4Ky
G244 283-0071-00  B120000  B140958  CARFXD CER Di:D.DOGSUE +30-20%, 5KV 187496 DHA 34Y55662Z9K
G2 285-1154-00 B140959 CAPEXD, PLASTIC:0.001 UFD, 1 0%, 6000V 56289 A30P102960
G242 280026100  BOADIGO  BI18908  CAPFXD.CER DI:D.01UF 2004000V TKOA0S HY42

G242 283-0071-00  B120000 8140958  CAPFXD.CER DED.O0GBUF + 80-20%, 5Ky 18796 DHA 34Y5568275K
G242 285050701 8140959 CAPFXD,PPR DI0.0047UF,20%,6000Y 56289 430P571

G245 203018800  B140959 CARFXD,CER DE0.1UF 20%, 400V 222 SR5080 104MAA
G246 200007700  B140859 GARFXD,CER Di:320PF 5%, 500V 50660 831-5008331)
G248 283027000  BO10100  BY18998  CAFFXD,CER DEGBOUPF +80-20% 4000V 18796 DHR34YH568274KV
G248 283-0071-00  B120000 B14G958  CAPRXD,CER DL:D.00RSUE + 80-20%, 5KV 18796 DHA J4Y98682Z5K
Cc248 285-0509-01 B140959 CAREXD,PPR DI:0.0068UF 20%, 5000V 14752 C-2541

249 283-0270-00 BO10100  B19599  CAPF{0.GER DI:6800PF, + 80-—20%, A004Y 18798 DHR3AYS56827 4Ky
249 203-0071-00  B120000 B140858  CAPRFXD,CER DL0.0DGSUE +80-20%. 5Kv 18796 DHA 34Y5568225K
G248 285-0508-1 B140959 CAPFAD,PPR D1:0.0068UF 20%, 5000V 14752 C-2544

Cin 290-0194-00 CARFAD,ELGTLT; 10UF, +50-10%, 100v 00853 5560DC100T1008
{252 283-0617-00  BOA0100  B123729  CARFXD,MICA Di:4700PF 10%, 300v TKO891 RDM1SFD472K03
Cz92 283-0083-00 B123730  B140958  CAPFXD.CER DI:0.0B47UF 20%, 500V 59660 BH1-565C471J
£252 283020300 B140959 CAPFAD,CER DI:0.47UF 20%,50¢ 04222 SRI05SC4ATAMAA
£253 283000310 BO10100  Bt40858  CARFXD,CER DI:0.01LF, +80-20%, 150V 29660 803-619-25U0-10
G254 283-0055-00 BO10100  B140958  CAPRXD.CER DI 1UF, 4 B0-20% 50¢ 04222 SRABSC105MAL
CZ58 283005400 B0100  B140858  CAPFXD.CER DI 1UF, 4 80-20%, 50v 042722 SRIGSCT105MAA
€258 283-0198-0¢  BO10100  B12097  CAPRFYD,CER DL0.22UF 26%,50¢ 04222 SRIGACZ24MAS
G259 263-0164-00  B120980 B140958  CARFXD,CER D:2.2UF20%, 25V 04222 SRADZE225MAA
€262 21-6815-00  B140959 GARFAD CER DI:0.027UF20%,50v 04222 SA205C2T3IMAA
G272 283-0021-00  BM0100  B140958  CAPRFXD,CER D:0.001UR20%, 5000V 18796 DETHOYSPI02MEK
G273 283-0208-G0  BUM0100  B140658  CAPRFXD CER DV:0.22UF 10%,.200¥ 4272 SR502C224KAA
G273 203019400 Bid0ass GARFXD.CER DI:4.7UF 20%, 50¢ 04222 SR505E475MAA
G274 203-0104-00  B010100  B0O3D9BG  CARFXD.CER DI-2000PF5%, 500 59660 811 585 YSED 20
G274 283014200 BO40ODD  BI116899  CAPFXD,CER DI:0.0027UF,5%, 200V 54583 CRASYE2D2T2)-A
|2 290014500  B140959 GAPFXD,ELGTLT-10UF, +75-10%,50% K8996 D30-28109

card 281-0775-00  @140959 CAREXD,CER D10 UF 20%, 50V 04222 SA105ET04MAA
G273 283-0085-00 BO10100  B11G999  CAPFXD,CER DI:0.001UF 5% 50V 58660 D335-591-Y5E0-1
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G231 283-0003-00 BG10100  B140958  CAPFXDGER DLO.01UF +80-20%, 150V 39860 805-619-Z500-10
C281 283006800  B14D958 CAPFAD,CER DED.OTUE, +100-0%, 500v 53660 871-533E103P
Cda0 Z81-0812-00 8140953 CARFXD,GER DI:10GDPF, 10%,100Y 04222 SAT016102KAA
G411 201-0797-00  B140959 CAPFAD,GER Di:15PF,10%,100% 4222 SAT0SA150KAM
£503 281-0775-08  B140958 CARFXD,CER Di:0.1LF,20%, 50V 04222 SAT05E104MAA
510 261-0797-00  B14095% CARFXD,CER D1:15PF10%, 100V 04222 SAT06A150KAN
£530 281-0775-00  B140859 CARFXD.CER D1:0.1UF.20%, 50V 04222 SAT05E104MAA
CB20 281-0775-00  B140958 CARPXD CER Di:0.1UF 20%, 50Y 04292 SATDSE1GAMAA
g2 283-0002-00  RO10100  B140958  CAPFXD.GER Di:470PF 5%, 500¢ 54660 831-000-75E0471
Ce28 283-0060-0¢  BO10100  B140958  GARFXD,GER OI:100FF,5%, 200V 59660 8555350251014
CB32 283-0002-00 BHO100  BT40858  CARFX(,CER DI:0.01 UF +80-20% 500V 59660 811-580-7500-10
CH34 283008000 BO10100  B140958  CARFXD GER D11 00PF,5%,200v 59660 85553502101
G836 283-0060-00 B010100  B140958  GAPFXD,CER DI 100PF5%, 2007 59660 855535024101
CB40 281-0519-00  BO10100  B140858  CAPFXD,GER DI:47PF +/-4. 7PF 500V 52763 2RDPEZLNT 47POK
CB42 281-0519-00  BO10100  B140958  CAPPXD,GER DI47PF +/-4 TPE 500V 52763 2RDPZZONT 4TPOK
G853 283-0000-00 BO10100  BY40958  CAPFXD.CER DI.0.001UF + 100-0% 500V 18736 DoOT512Y3P102P5
Co71 281-0503-00  BO10100  B029999  CAPPXD,CER DI:3.9PF +/-0.25PF 500v 52763 2ROPEZNNT 3P9OC
CB71 281-0811-0&  B128770  B140958  CAPFXD,CER DI:1DPE10%,100v 04222 SAT0TAT00KAA
CB78 283-0000-00 8010100  B140958  CAPFXD,CER DLO.DOTUF +100-0%,500¢ 18796 DD07512Y5P102P5
c712 283000000 RO10100  BY40958  CAPFXD.CER DI:0.00TUF +100-0%,500V 18796 D007512¥5P102PS
714 251-0620-00  BOA0T00  B140958  CAPFXD,CER DI15PF5% 500¥ 52763 ZROPZZ007 15ROy
G716 281-0828-00  BO10100  B140958  CAPPXD,CER DIiSPF5%.500v 52763 ZROPZZ00T 15P0.
G724 281062800  BO10100  B140958  CAPPXD,GER OI:15PF 5%, 500 32763 2RDPZZ00T 15P0
6724 281-0812-00  B14095% CAPRFXD,CER DI 1000PF, 10%, 100V 04222 SAT01C102KAA
G740 290-0748-00 B140959 CAPFXD,ELGTLY: 10UF, + 50-20%, 25WVDC TK1424 CEUSTIETDD
Caoo 281-0775-00  B140959 CARFXD,CER DED.TUR,20%, 504 04222 SAT05E104MAA
cant 251-0814-00  B140959 CAPFXD,CER D100 PEA0%, 100V TKI743 CGB10YKEN
cain 290-0511-00 CARFXD,ELCTLT, 250UF, + 75105, 250V 5289 68010464
ca10 281-0823-00 B140958 CAPFXD,CER D:470PF, 1 0%, 50V 04222 SATHA4TIKAA
CB14 281077300 B140959 CARIXD,CER DE0.01UF,16%,100W TXI743 CEB103KEX
G815 260-0910-00 CARFAD,ELCTLY: 60G0UF, +100-16% 15y 6789 63010473
£az20 280-0134-00 CARFAD,ELCTLT: 22UF, 200, 15 26769 4055226B015M1C
cage2 281-05312-00 CAPRFXD,CER Di:27PF, +/-2.7PF 500Y 32783 2RDPZZ007 27POK
€830 285-0829-00 CAPFXD PLASTIC:0.047UF.20%, 100% 19396 473001 PTEO5
837 290-0509-00 CARFXD,ELCTLT:2000LF, + 00108, 50¢ 6209 68010454
Ca3g 290-0505-00 CARFXD.ELCTLT:300GUF, +100-10%, 50V 56289 68010454
0842 290-01 75-00 CAPFXD,ELCTLT:A0UF, 20%, 35V 12954 D10 35M1
C852 281-0550-00 CARFXD,CER [M: { 20PF 10% 500V 52763 ZROPZZOOT 120PM
0857 2583-0003-00 CARFXD,CER DEO.D1UE, +B0-20%, 150V L9660 805-619-25)0-10
Cas0 2000175400 CARFXD ELCTLT:A QU 20%, A5v 12954 D16G25MA
L865 281-0550-00  BO10100  BO39G99  CARFXDLCER DI:120PF,10%,500¢ 52763 ZROPZI06Y 120PM
G265 281-0543-80  BO40000 CARFXD,CER DI270PF,10%,500Y 52763 ZROPLZDOT 27POM
GE70 290-41 34--00 CARFXD,ELCTLT.22UF 20% 15V 26769 AGSE22B8R015M1G
Ca72 281-0572-00 BGIMO0  B141084  CAPFXD.CER DI:6.8PFD.5% 500V 52763 2RDPZZO0T 6PE0D
nav2 2-0797-00 B141085 CARFXD.CER DI115PF10%, 100V (4222 SA106A150KAA
C875 281-0773-00  BMOT0G  BT41084  CAPFXD,GER DI:D.91UF 10%, 100V TK1743 GGB103KEX
Ca7s 281-0865-40  Bi41DRS CARFXD,GER DI $000PT, 5%, 100V 04222 SA201A1024A8
Cagi 290026700 CAPFXD,ELCTLT: tUF 20%, 35V 26768 4053100A035M1C
Ca83 290--0267-00 CAPEXD,ELCTLT: 1UF 20%, 35 26769 A085105A035M1C
Ca30 281--0548-00 CAPFXD.CER DI:53PF,10%,500v 52763 ZRDPZI00T BPOK
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Ga0D 200-0748-00 B140958 CAPFXD,EECTLT: 3 OUF, + 50-20%, 25WVDC TK1424 CEUSTAE100

Ga02 281-0786-00 B140853 CARFXD,CER DI:150PF,10%, 1 00V 4222 SAT01AT51KAS

a3 263-0002-00 B108310 CARFAD,CER DEO.DTUF, +-80-20%,500v 59660 811-580--25l0-10
{OPTION 07 ONLY}

C330 281-0775-00 B140959 CAPFXD,CER DI.0.1UF 20%,50¥ 04222 SA105E104MAA

Gon 281-0504-00 B109310 CARFAD,CER DE1QPF, +/~1PF500V 527161 2RUPZZO0T 10P0
{OPTION G7 ONLY)

Cas0 263-0002-00 B109310 CARPYXD,CER DI:0.01 UF, +80-20%,500% 59660 #11-580-75U0-10
(OPTICK 07 ORLY)

ot 261-0504-00 B109310 CAPFXD,CER DI:10PF, +/-1PF, 500V 52763 2ROPZZNOT 10PQ
{OPTION 07 OKLY} )

Go80 263-0002-00 B109310 CARFXD.CER DI20.01UF, + 83~20%, 500V 59660 811-580-Z5U0-10
(OPTIGN 07 ONLY}

(WL 251-0504-00 B109310 CAPPXD,CER DI:10PF, +-/1PF 500V 527683 ZROPZZOOT 10PQ
{OPTIGN 07 ONLY)

CR209 152-006%--00 SEMICOND DVG, 005w, 51, 175Y,0.14,D0-25 124969 P22

CR211 152-0061-00 SEMICOND DVC DESW,SY, 1759V, 0.1A,00--35 12869 122

CR214 152-0141-02 SEMICOND DVC, DI:SW,S1,30V,150MA, 30V DO-35 12969 NDPRf263/TR

GR215 152-0081-00 SEMICOND DVC D1 SW Si, 1 75V.0.18,D0-25 12669 122

CR222 152-0141-02 B1206000 SEMICOND DVC, DI:SW, S1, 30, 1 50MA, 30V, D0-35 12969 NOP/26Y/TR

CrR224 152-0061-00 SEMICOND DVC,Di:3W S1,175V,0.1A,D0-35 12969 P22

CH226 152-0061-00  ©120009 SEMICONG DVC, D SW,SI1,173V,0.14,D0-35 12969 P22

CR2H4 152-0361-00 B120000 SEMICOND EVC,DI:SW 81, 175,0.1A,D0-25 12969 Py122

CR238 152-0061-00  B120000 B140958  SEMICOND DVC,DI:SW.SIL175V.0.1A,D0-35 12968 P¥122

CR239 152-0061-00  BO10100  B119993  SEMICOND DVG,DI:SW.SIL 175V.0.14,00-35 12863 P¥i22

CR240 152-0242-00 8120000 SEMICOND DVC,D4:51G, 8t,225V,0 24 007 12968 NDP341

CR241 152-0409-00 BO10100 8149058  MDDERECT, FAST RCYRY: 12KV 1004 25005 80009 152040900

CH241 162-0242-00 B140959 SEMICOND VG, DLSIG, S, 2250 24, D07 12969 NDP341

CR242 152-0242-00 B140952 SEMICOND DVC,DISIG, 51, 225V,0.24,00-7 12969 NDOP341

CR243 152-0242-00 B140959 SEMICOND DVC,DI:SIG, §1,225v.0.24. D07 12969 NDP341

CR244 152-0242-00 B140359 SEMICOND DVC,DISIG, 1, 225V.0.28,D0-7 12569 NDF341

CR245 162-0242-00 B140958 SEMICOND DVC,DISIG, 81, 225v.0.28 DO-7 125969 NDP341

CR247 152-0469-00 BO10100  B140938  DIOGE REGT: FAST RCVRY; 12KV 10MA, 250NS 20004 152040900

CR247 {52-0408-00 B140953 DIODE, REGT: FAST RGYAY, 10KV, 10MA, 250NS 23F1 £0 21588

CHR252 152040000 B140859 DIODE,RECT: FAST RCVRY; 400 14 200NS 14552 MB2501

GR253 152-6414-00 DIODE,RECT:,; 200V, 1.04, FS0NS 10003 152041400

CR255 152-0141-02  BOI0100 8140958  SEMICOND DVC,DI:SW,.S!, 30V 150MA 20V.00-35 12969 NDP/263/TR

CR256 152-6061-00 BHO00  B140958  SEMICOND DVC,DI:SW,S1 175 0,14, D0-35 12969 P22

CR282 152-0141-02  BOTGMO0  B140938  SEMICOND DVC,DLSW,SI, 30V, 150MA, 30V, D0-35 12969 NBP/25%TR

CR264 152-0141-02 SEMICOND DVG,D1:5W,51, 30V, 1 50MA, 30V.00-35 12969 NDP/263/TR

CR269 152-0061-00 BOICHOO  Bi19999  SEMICOND OVEC,DISW.S1 175V.0.14,D0-35 12969 P2z

CR26% 152-0586-00 B120000  B140958  SEMICOND OVE,DERECT 51,600V 0.58 254013 BYV95D OR BYwas

CR269 152-0141-02  B14045% SEMICOND GVC, DESY,S1, 30V, 1 50MA, 20V D0-35 12969 NDP/263/TR

CR27T 152~-0566-00 B120000  B140958  SEMICOND DVE,DIRECTS1,600v,0.54 25403 BYvDED GR BYwas

CGR270 132-0141-02  B14035% SEMICOND DVC,DLSW, 31, 0V, 1 50MA, 30V D035 12969 NDP/26YTR

CR272 152-0246-00 B140058 SEMICOND OVC,DESW. S, 40V, 200M4, DO-7 21014 FOH5227.03

CR273 152-0246-00 B140950 SEMICOND DVC,DESW.S1, 40V, 200M4A, DO-7 2104 FDH5227.03

CR276 152-0141-02  B40953 SEMICOND DVC,DL:SW.S1, 30V 150MA 30V DO-35 12969 NBP/263/TR

CR298 162-6331-00 B140054 DIODE,RECT. FAST RGVRY, 1,500V, 30MA, 300NS 6211 ANt

CRAB0 152014102  Bi40959 SEMICOND DVC,DI:SW.S1, 30V, 150MA 30 DO-35 12969 NDOP/263TR

CR420 152-0141-02  Bi40959 SEMICOND DVC,DESW,SI, 30V, 1 50MA 10V Ho-35 12969 NOP/263/TR

CR41 152-0141-02  R140958 SEMICOND DVC,DESW S 30V 1 50MA, 30V DG-35 12969 NOP/2B3/TR

CR423 152-0141-02 R140959 SEMICOND VG, DI-SW.S1.38Y, 15004 304 DO-135 12968 NOP/263TR

CR422 152-0141-02 B140955 SEMICOND DVC,DI:SW, 51,30V, 150MA 30v.00-35 12869 HOP/263/TR

CRA33 152-0141-02 B140955 SEMIGOND DYG.DIIEW, 51,30V, 150MA 30V D0-35 12969 WOP/263/TR

CR501 152-011-02 B140459 SEMICOND IVEC, D3 SW 51,300 A SMA, 30V DO-35 12969 WDP/260/TR
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Repiaceable Electrical Parts-5110

Component  Tektronix Serial No. fr.
Number Part No. Effective Dscont MName & Description Code Mir. Part No.
CGRS20 152-0141-02  B140953 SEMICOND DVC,BI1:SW, 51,30V 150MA, 300 D035 12968 NDP/2BXTR
CRE20 152-0141-02  BO1010D  B140958  SEMICOND DVG,DI:SW.SI,30v 150MA, 30V D015 12969 NDP/253TR
CRE58 152-0141-02 8010100 B140958  SEMICOND DVC,DI:SW.SL 30V 150MA, 30V, D0-35 12969 HDP/263TH
CREG8 152-0141-02  BO10100  B140858  SEAMCOND DVE,DESW SI30v.1 50R4A, 30V DO-25 124969 NOP/263TR
CRE78 152-0141-02  BO10100  B140858  SEMICOND DVC,IH:SW, 5,304 1 50MA, 30Y DO-35 12969 KDF/263/TR
LRESY 152-0141-02  BO10100  B140958  SEMICOND DVC,DESW.SI,30V,150MA, 30V DO—35 1286 HDP/263TR
CR702 152-141-02  BO10100  B140358  SEMICORD DVC,DI:SW S0V 150MA, 30¥ DO--35 12069 NDP/26 TR
CR7H4 152-G141-02  BO10100  B140958  SEMICOND DVC Di:SW.SE30V 150MA, 30V DO-35 12969 NDP/263/TR
CR712 152014102 BO10100  B140958  SEMICOND DVC.DI:SW,S!,30% 150MA 30V DO-35 12969 NOP/26%TR
CRvid 152-0141-02  BOYOT00 81409586  SEMICOND DVC,DI:SW,SI, 30V 150MA, 30V.00-35 12969 NDP/263/TR
CR724 152-0141-92 8010100 B140858  SEMICOND DWC,DLSW, 31,30V 1 5DMA, 20% DO-35 128689 KRDP/283TR
CR722 152-0141-02  BO10100  R140958  SEMICOND DVG,DN:SW,SI, 30V, 1 50MA, 20V.00-35 12969 NDF/263TR
CRE00 152-0141-02  B140959 SEMICOHD DVC, 015w, 51,30V, 1 50MA, 20V DO-25 12963 HDP/283/TR
CRE10 152-0107-00 SEMICOND DVC,DI:RECT, 51,400 V 400Ma,A1 12968 ‘6T
CRB11 152-0107-40 SEMICOND DV, D1:RECT,S),4006 V. 400MA A1 12069 GIETT
CR#12 152-0107--00 SEMICORD DVC DI:RECT,SE 400 V. 40084 A 12968 "GI2I"
CR813 152-0107-00 SEMIGOND DVC,DI:RECT S!,400 V. 40088, A1 12969 ‘G2
CR8i5 152048800 DIODE,RECT:,; BRIDGE, 200V, 1.54 14936 2KBPOZM-8
CRA20 152-0086-00 SEMICOND DVC,DIRECT, 51,4000, 14, D041 05828 GPI0G-020
(USED ON £70-1239-05 ONIY)
CRE20 152-014i-02  B14045g SEMICOND DVC,DI:SW,Si, 30, 1 50Ma, 3V D0O-35 12968 NDPf263/TR
{USED ON 870-7478-01 ONLY)
CHE24 152-0141-02 SEMICOND DVC, DI:SW, SI, 30, 1 50MA, 30V, D0-25 12069 NDP/263/TR
CRe3n 192-0141-02  Bid0959 SEMICOND DVC,DE:SW, SI, 30V, 1 50MA4, 30V, D0-25 12969 NOP/263/TR
CRE3IS5 152-0107-00 SEMICOND DVC,DERECT, 1,400 V. 400MA A1 12969 “Gr2rT
CRE36 152-0107-00 SEMICOND OVC,DI:RECT,SI,400 V. 400MA, A1 12669 “Greve
CRB3V 152-0488-00 QI0DE,REGT:,, BRIDGE, 200V 1.54 14936 2KBPO2M-8
GREH 152-0066-00 SEMICOND DVC, DI:RECT, 31,400V, 14,0041 (5828 GP10G~-020
CR8a2 1 52-0066-00 SEMICOND DVC DI:RECT.SI,400V,1A,D0-41 05828 GP10G-020
CRBS50 152-0141-02 SEMICOND DVC, Di:3w 51,30V, 150MA, 30V D0-35 12969 NDP/262TR
CR851 152-0141-02 SEMICOND DVC, DI:SW, 51,30V, 150MA, 30V, 00-35 12969 NOP/263/TR
CREGC 152-0066~00  BO10100  B125356  SEMICOND DVC,DI:RECT.SI, 400V, 1A, DO~41 05828 GP10G-020
CR865 152014102 SEMICOKD DVC, DI:SW, i, 30V, 150MA, 30v,D0-35 12969 NDP/263TR
GRET 152-0141-02 SEMICOND DVG,DI:SW,SI, 30V, 150MA, 30V D0-35 12969 ROP/263/TR
CRATH 152-0141-02 SEMICUND DYG, DI:SW,SI, 30V, 1 50MA, 30v D035 12969 NDP/263/TR
LRAsS 152-0141-02 SEMICOND DVG, DI:SW,S1,30V. 1 50M2, 30v DO-235 12868 NOP/283/TR
CRE90 152-0141-02 SEMICOND DVE, DESW, 51, 30¢ 1 50MA, 20V, D0-35 12969 NDP/263/TR
CRI30 152-0141-02  B109310 SEMICONE DVE, DI:SW, S 300 150MA, 20V DC-3 LEADSTK]  NDP/2B3TR
{OPTION 07 CNLY} 668
GR360 182-0141-02  B109310 SEMICOND DVG, DI:SW SI, 30,1 50MA. 30V.00-35 NOP/263/TR
{OPTION 07 DN
CRI80) 152-0141-02  Bi08310 SEMICOKD VG, D1 SW.S1, 30V, T 50MA, 30V D035 NDPf26/TR
(QFTICN 07 QNLY)
CR3%0 162-0322-00  B109310 SEMICOND DVC, DI'SCHOTTKY.SI, 15¢. 1. 2PF.00-35 5082-2672
{OPTION OF ONLY)

RISYTS 150-0030-00 LAMPGEOW: 6090V MAX 0.6MA,A28-TWIRE LEANSTK1668 NE-2B{AC/DCIR-T
0s272 150-0030-00 LAMP.GLOW! 6090V MAX 0.6MA,A28-TWIRE LEADS TK16&8 NE-28{AC/0C)R-T
05273 150-0034-00 LAMPGLOW-60-9(V MAX,0.6MA A28—T WIRE LEADS TK1668 NE-2B{AC/OC)R-T
DS274 150-0030-00  B120000 LAMPGLOW.60-90Y MAX, B.6MAAZ8-TWIRE LEADS TK1668 WE-ZB{AG/DC)R-T
E513 276-0532-00  B140959 SHLD BEAD,ELEK:FERRITE 02114 36-550-65/446
E514 276-0532-00  B140958 SHED BEAD ELEK:FERAITE 02114 56--590-65/4A5
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Component  Tektrenlx Serlal No. Mfr,
Number Part Mo. Effective Dscont Name & Daserlpfion Code Mir. Part No.
F201 $55-0003-00 FLISE,CARTRIDGE: 3AG 1 64, 2504 255FC 1400 MEX t 6710
(DOMESTIC {120V NOMINAL LINE) _
F201 158-0019-00 FUSE,CARTRIDGE:JAG, 14,250V, SLOW BLOW 71400 " MOL 1
{EXPORT {240V KOMINAL LINE)
Fav4 160-0124-00  B125352  B140958  FUSEWIRE LEAD:3A,125V,0.055EC 75813 272003
Faog 158-0029-0  B125357 FUSE,CARTRIDGE:2AG,0.3A, 250V, 20SEC 71400 MBL 3/10
Fai0 159-0028-00) FUSE,CARTRIDGE 0,254, 250Y, FAST BLOW 1857 §82-0.25
F815 150-0015-00  B123357 FUSE, CARTRIDGE; 3AG, 30, 250V, 0.655EC 75915 312003
F834 150-0015-00  B125357 FUSE CARTRIDGE: 3AG, 34, 250V.0.655EC 75915 2003
F835 158-0025-00 FUSE CARTRIDGE: 3AG,0.94, 250V, 0.255EC 15915 312,500
F838 156001500 B125357 FUSE,CARTRIDGE: 3AG, 3A, 250V.0.655EC 7605 324003
F850 159-0015-00  B125357 FUSE CARTRIDGE: 3AG, 34, 250V,0. 655EC 75915 32003
FL201 118-1315-00 BOIGID0  B140858  FLTER,RFIL 10A,115-250, 50-400HZ 56289 10JX54414
| 118-1536-00  B140959 FILTER, RFI:3A 250VAG, S0/60HZ 54531 ZNB2203-00
210 131083500 CONM RCPT.ELEC:BNG, FEMALE TK1725 G35152BN
4601 131107800 BO10M0D  B09999%  COWH.RGPTELEC:CKT BD,28/56 CONTACT 31781 303-056-520--301
4601 131-1078-H  B100O00  B106746  CONN RCPTELEC:CKT BD,28v56 CONTACT 23880 SAM 280/2-TX
4601 131-1078-00  B10&747 CONN,RCPTELEC:CKT BD, 28/56 CONTACT 378 303-056-520~-301
4602 13107800 BO10100  BO99932  CONN,RCPTELECCKT BD,28/56 GONTACT 31781 303-056-520~301
J6o2 131-1078-01  B100000  Bi06746  COMMRCPTELEG.CKT BD,26/56 CONTACT 23880 SAM 280/2-TX
J602 TH-1078-00  B106T47 CONMN,RCPT,ELEC:CKT BD,28/56 CONTACT 31781 303-056-520-301
Jeos 31107600  BO10100  B10SB56  CONN,RGPT.ELEC:CKT BD.28/56 GONTACT 31781 303-056-320-301
J6G3 1311107801 B103857  B0G9999  CONN,RCPTELEC:CKT BD,28/56 CONTACT 23880 SAM 280y2-TX
J603 31107800  B100DOG CONN,RGPT,ELEG:CKT BD,28/56 GONTACT 31781 303-056-520-301
J&o4 131104300 BO10M00  B140858  CONNRGPTELEC:EDGECGAAD,18/36 CONT0.156 5P 04574 G00201-5437
18186 131-0126-00  B109310 CONM,RCPT,ELEC:BNC, FEMALE 24931 28JR205-2
L259 108-056G4-00  BO101CD  AM140838  COILRFFIXED, 74UH GJA3 108-0564-00
L2461 108-0644-00 COIL TUBE DEFL:TRACE ROTATICN 73498 108-0644--00
104 151027900 BO10100  BO79999  TRANSISTORNPM,S1.T0-39 04712 205058
a1 151-0150-00  BOR0OOQ0  B119993  TRANSISTORNPM,S1,TO-39 G4713 2N3440
Q104 151-0815-00  B120000 TRANSISTOR: NPR,S!,TO-202 25403 BF853A
0196 151-0190-02  BOI0100  BOGYS99  TRANSISTOR:MPN,SI,70-82 04713 2H3804
Q108 151-0190-00  BO70000 TRANSISTOR:NPH,81,70-92 07263 2N3904
o4 191-0278-00  BOI01CD  BO7999%  TRANSISTOR:NPH,S,T0-39 04713 2M5058
a4 151-0150-00  BOB0OGO  B11919%  TRANSISTOR:NPM,SI,T0-3¢ 04713 2N3440
4 151061500 BI20000 TRANSISTGR:NPN, 81,10-202 25401 BF3534A
Q116 151-0190-02  BO10900  BOB9OIS  TRANSISTOR:HPH,SITO-42 04713 2H39D4
a118 151-0190-00  BOFCD0D TRANSISTOR:NPN,SI,TO-92 07263 2N3904
Q124 151-0278-00  BO1O10D  BO79999  TRANSISTOR:MPN,.5T0-39 04713 2N5058
Q124 151-0150-00  BOB0OO0  B119939  TRANSISTOR:NPN.SITO-39 04713 2N3440
a124 151-0615-06  B120000 TRANSISTOR:NPN, St TO-202 25403 BFESOA
126 151-0190-02  BO10100  DOGSSYY  TRANSISTQRNPH,SLT0-92 04712 2N3904
126 151-0180-00  BOFROOH TRANSISTOR:NPN,5,T0-92 07263 2N3904
134 191-0273-00  BO10100  BOT9999  TRANSISTORNPN,S,T0-30 04713 2N5058
M3 151-0150-00  BOBOOOO  B119930  TRANSISTGRNPN,SITO-29 04713 2N3440
13 151-0815-00  B12000D TRANSISTOR:NPN S1,TO-202 25403 BFBS9A
138 151-0190-02  BO10100  BO6S99S  TRANSISTORNPN,SITO-92 04713 2W3904
ai3s 151-0190-00  BO7O0OUG TRANSISTOR:NPN, 51, T0-92 07262 ZH3904
(138 151-0341-00  BOS00OC  B119099  TRANSISTORNPN,SI.TO-106 04713 SPSE19
214 151-0341-06 TRANSISTOR:NPN, S, TO-106 04712 SPE691Y
222 151-0190-00 TRANSISTOR:NPN,S1.TO-92 07263 2N3904
4226 151-0176-00  BO10100  BUGY9I?  TRANSISTOR:NPH.SI,TO-98 03508 X16X2069
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Replaceable Electrical Parts-5110

Component Tektronix Serial No, MIF.
Number Part Mo. Effective Dseoant Name & Description Cada Mftr. Part No.
Q226 161-0347-00  BO70000  B119999  TRANSISTOR:MPN,SI, TO-52 R4 25551
0226 151-0407-00  B120000 TRANSISTOR:MPN, 31, TQ-29 04713 882456
Q734 151-0228-00  BO10100 B0OG9999  TRAMSISTOR:PMRS!TO-108 2ima S21862
0224 151035000 BG70000  BO72987  TRANSISTORPNPSITO-92 GJRO4 TO BE ASBIGNED
0234 151-0406-00  B072988 THANSISTOR:PNRS], TO-39 04713 2N3637
Q252 151-0256-00  BG10100  B340958  TRANSISTURSIGNPNSLT0~3 04713 MJ411
(252 151-8701-00  B140050 TRANSISTOR:NPN, 81, 10-22D S0167 28025276
0262 151-0207-00  BO10100  B140958  TRAMSISTOR:KPN,SI|T0-92 13606 PTTNB17iTP
0264 151-0342-6¢  B10100  B140958  TRANSISTOR.PNPSITO-42 4713 fAPS4249
(264 i51-0435-00  B140959 TRANSISTOR: DARLINGTON, PHPRSI, TD-02 04713 3PEA33S
0278 191-1005-00  BO10100  B119999  TRAMSISTOR SIG-IFET N-CHANNEL: TKi884 SN416840
Q278 151034100 Bi140959 TRANSISTOR:KPN 51, T0-106 04713 SP36914
2400 159-0188-00  B140059 TRANSISTOR: PNRSI, TO-52 U413 ZH3806
a4 151-0192-00  B140859 TRAMSISTOR:NPN 81, 70-92 04713 §P58801
Q413 151-0341-00  B140959 TRANSISTOR: PN, SI, TO-106 04713 SP36319
Q420 151--1005-00  P140958 TRANSISTOR,S1G.IFET, N-CHANNEL, TK1864 SNJ1640
Q421 151-10053-00  B14095¢ TRANSISTOR, S1G: JFET, N-CHANMNEL TK18684 SKJ1640
Q430 151-0341-00  B140953 TRANSISTOR: NP, 31, TC-106 713 SPSEAH
0431 151034100 B140952 TRANSISTOA: HPK, S, TO-106 04713 SPSE19
Q510 181-0341-00  B140959 THANSISTOR: NPK, S TO-108 713 SPSEHY
0520 151-1005-06  Bi40959 TRANSISTOR,SiG.JFET, K-CHANNEL ; TKi864 SNJ 16840
0521 151-1005-000  Bi40959 TRANSISTOR, SiG:JFET, R-CHANNEL: TKided SHJ1640
2600 151-0188-00 B140959 TRANSISTOR . PNRSITO-82 04713 2N3806
Qs01 151-0192-00 B140953 TRANSISTOR:NPN 51, TO-92 04713 SPESRO1
2620 151-0180-00  BO10100  £140858  TRANSISTOR:NEN, S, T0-92 {7263 2M3804
Q626 191019000  BO10106  B140858  TRANSISTOR:NPN SITO-92 07263 N384
0630 191034100 BO10100  B140958  TRANMSISTOR:NPH,SITO-106 04713 SPR691%
Q530 151034100  B140958 TRANSISTOR:NPH, 5, TO-106 04713 SPSEa19
0631 151-0341-00  B140659 TRANSISTOR:KPN, 5L, TO-106 04713 ZPRESIY
Q650 151-0192-00 BO1GtO0  Bi40958  TRANSISTORHPN,S| TO-5Z 64713 SPSEAR01
(658 i51-0220-00  BOI0100  B140958  TRANSISTOR.PNRSIT0-02 2D532 PYBICI0SBK
0660 151-0182-00  BO10700  B140958  TRANSISTOR:NPR,SIT0-52 04713 SPSE8
Q668 151-0220-00  BO10100  B140958  TRANSISTOR:PNPSITO-92 20532 PTBIGTORBK
Q670 151-6192-00  BOM0100  B140958  TRANSISTOR: NP S T0-02 04713 SPS8501
Q678 151-0220-00  BOI0100 8140958  TRANSISTORPNPSI, T0-02 2D532 PTBTC1058%
068G 151-0192-00  BOMOQ  BI40958  TRANSISTOR:NPN.SITO-92 04713 SPEEED1
0628 151022000  BOF0I00  Bi40856  TRAMSISTOR:PNPSI TO-52 20532 PTBTC1058K
a7 151-0180-00  B140058 TRANSISTOR:NPN,S1,TO-32 07263 2N2904
arnpt 151-0341-00  BOTD100  Bi40958  TRANSISTOR:NPN,SITO-106 04713 SPSEG1S
Qre1 151-4190~50 8140959 TRANSISTOR:NPN, S|, TO-92 07263 2N3504
aroz 151-1005-60  BU10ID0  B149033  TRANSISTORSIG.IFET,N-CHANNEL: TK1884 SHJ16840
Q703 161-0341-00  BO101G0  B140958  TRANSISTOR:NPN,S|T0~106 04713 SP5E19
arod 151-1005-00  BO10100 8140958  TRANSISTOR,SIG:IFET N-CHANMNEL,; TK1884 SNJ1640
a71n 131-0190-00  R140859 TRANSISTOR:NPN,SI, T0-92 0r263 23904
- ar 191-0341-00  BO10100  B740958  TRANSISTOR:NPH,SITO-106 04713 SPERY1G
a712 151-1005-00  BG10I00  B140958  TRANSISTOR,SIG:JFETN-CHANKEL; TK1864 SNd1640
Q713 151-0341~00  B0O10100  B140858  TRANSISTORNPN,SITO-10% 04713 3P56818
G714 151-1085-00  BO10100  B140958  TRANSISTOR,SIG:JFETH-CHANNEL; TK1864 §NJ1640
arn 151-0192-00 8010100 B140958  TRANSISTOR:NEN,S! TO-52 04713 SPSBRO1
Qraz 151-0192-00  BO10100  B140958  TRANSISTOR:NPN,SI,T0-02 04713 SP588MH
Q815 151-0331.-00 BO16100  BOY0028  TRAWSISTOR:NPN,SI 03508 XJ0CR115
Q815 154-0496-00  BOV0028 TRANSISTOR:MPN, SI 03508 YA0KR374
Q820 151-0341-00 TRANSISTOR:NFN, $1,T0-106 04713 5P56919
o82n 151018800 B140949 TRANSISTOR FNPSE TO-97 04713 243906
G821 151-0192-00 8140958 TRANSISTOR:NPN 51, T0-92 14713 SPS8501
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Q825 151~-0341-00 TRANSISTOR:NPN, S TO-106 04713 SP56919

Q840 151-0331-00  BO1010D  BOT0028  TRAKSISTOR:NPN,S! 03508 XACR115

Q840 1510496-00  BO700D29 TRANSHSTOR:NPH, S1 03508 RAOKRAT4

08d5 151-0341-00 TRANSISTOR: NP, 81, T0-106 04713 5P36919

Q350 151019000 TRANSISTOR:NPN, 51, TG-92 07282 ZN3804

Q%0 151-0321-00  BOIGH0d0  BOTOO28  TRANSISTOR:MPN,SI 03508 X40CR115

Q860 151-0485-00  PO70029 TRANSISTOR:NPH, S 03308 XADKA374

2865 191034180 TRARSISTOR: RPN, 5),TG-106 04713 SPS6I19

0874 151-0220-00 TRAKSISTOR.PNPS! TO-92 20532 PTRTCI0SBK

Q875 T51-0301-00 TRANSISTOR:PNRS.TO-18 27014 5043948

Q3485 151-03471-30 TRANSISTOR:NPN, 3, T0-1 06 04713 SPs6g19

850 151-0341-00 TRANSISTOR:NPN, S, TG-106 04713 SP36E19

2910 151-4190-00  B109310 TRARSISTOR:NPN, S, T0-92 07263 2N3904
{OPTION 07 ONLY)

0910 1H1-031-00 B140959 TRANSISTOR:NPN, S}, T0-106 04713 SPS6919

915 191-0190-00  B109310 TRANSISTOR-NFN, 5! T0-82 07283 2H3904
{OPTHIN 07 ONLY)

Q920 151019000  B109310 TRANSISTOR:NPN, 81, T(-92 07263 2N3904
{OPTIOK 07 OKLY)

2923 151-1190-00  B109310 TRANSISTOR:NPN,SI TG-92 0726l 2K3904
{OPTICN OF QNLY

Q930 151-0188-00  B10BA1B TRAKSISTOR:PNPSI,10-92 04713 2N3%06
{QPTION OF QNLY)

30 151-0188-00  B140959 TRANSISTOR:PHNESI, 10-92 04713 2M 3806

Q931 151-0192-00  B140459 TRANSISTORNPN, 51, T0-92 04713 5P53601

Q540 151-0180-00  B108319 TRANSISTOR:NPN,SI,TO-92 07263 2M3004
(GRTION 07 ONLY

Q945 151-0186-060  B109310 TRANSISTORNPN 51, T0-92 07263 ZH3904
(OPTION 07 ONLY)

G950 151-0190-00  BI10GI310 TRANSISTOR:NPN 51, TO-82 07263 2N3904
{OFTION 07 ONLY)

(3555 151-0190-00  B109MD TRANSISTOR;NPN, 51, T0-82 07263 23304
{OPTION 07 QNLY)

Q980 151-0188-00  B10SAD TRANSISTOR:PNF S, TO-82 4713 243306
{OPTION 07 ONLY)

Q967 151-0190-00  B10431D TRANSISTOR:NPN, 51, TO-92 07283 2N3804
(OPTION 07 ONLY}

Q%70 151-0100-00 R109310 TRANSISTOR:NPH, 51, TO--82 07263 2N3904
{OPTION 07 ONLY)

agr2 151-0190-00  B1G9310 TRANSISTOR:NPN, 51, T0-82 07263 N304
{GPTION 07 QHLY}

0975 151-0196-0¢ 8109310 TRANSISTOR:MPH S|, TO-92 07262 2N3904
{OPTION 07 QKLY)

Q880 151-0188-00  Bi09340 TRANSISTOR:PNRSLTO-42 M¥13 2N3506
{OPTION 07 ONLY)

930 T1HE-0190-00  B1OS3N TRANSISTOR.NPN,SI,TO-92 07263 20504
{OFTION 07 ONLY)

R1M 315610100 RES, FAD, FILM: 100 OHIM, 5%, 025w TK1727 SFR25 2322-181-

R102 HE-0470-00  BO10400  BO9ISOD  RESFXD,CMPSN:A7 OHM.10%.0.25W a1 84701

Ri02 316-0221-00  BO30D00  B119993  RES,FXD,CMPSH:220 OHM, 10%,0.25W 0t 82211

102 3o-0221-00  B120000 RES, FAD,FILM: 220 OHM.5%.0.25W TK1727 SFR25 2322193~

R103 118-0390-00  BO3ODOD  BE19999  RES,FXD,CMPSNI0 OHM,10%,0.25W 80008 316038000

Ri03 5028300 BI120000 RES, FXDLFLM:39 OHK, 5%,0.25W TK1727 SFR25 2322-181-

R104 208-0668-00 RES, FXD,WwW:6.2K OHM 3%, 7w 00213 15085-6200-3

R106 321-40128-00 RES,FXDLFILM:210 OHM, 1%,0.125W. C=10 TK1727 MR25 2322-151-2

R107 315-0M-00  B140859 RES FXD EILM:100 QOHM 5%, 0. 25w YKt727 SFR25 2377181 -
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Section 75110

DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS

* Bymboals and Reference Designators

Electrical componanis shown on the diagrams ars in the following units uniass noled otherwise:

Capacitors -

Walues one ot greater are in picefarads (pF).

Watues tuss than one ave in rmacrofarads (F).

Fiasistors — Onms {82).

Graphic symbals and class designation leliers are based on ANSE Standard W4R.2-1975.

Lagic symbology is based on ANSI Y32 14-1873 in tarms of positive logic. Logic symbols depict the togic
function performed ang may differ from the manulaclurar’s dara.

Abbweviations ars based on ANSI ¥1,1.1972.

Oiher ANSI standards What are used in the preparation of diagrams by Tekironix, Inc. ara:

Y14.15, 1968
Yi4.2, 1973
Yi0.b, 1968

Dratting Practices.
Line Convenlions and Lettering.

Electrical Enginasring.

Letter Syrbols Tor Quantities Used in Elecirical Beience and

The following prefix letters ave used as raference dasignators to identify components or assemblies on ihe diagrams.

o Assembly, sabaradie or repairacle Il Hep! chsmipaling device (haat aink S Switch or contastor

[oire it posrd. eted nedt radiatar, el T Transtormer
A Atienuator feed or variaible HR Feentlar TG Thermpooaple
ja) Mztar =7 Hyorig circuit T Tagt soirt
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CH Circuit orearsr L Inchucie, fixed arwanatnc Ry Electron lule
iR Diode, signat or ractifer ] heer WH Walta;ge ragulator (zerer dicde, #10.
oL Loy ling P Cannoctor. mosete posiion W whrestrap m cabie
15 Indicazing Hevec: Hdamp 9] Tezngistor or silicar-contrallad ¥ Crystan
E Spas Gap, Farrite bead rectifier £ Fhase snitter
3 Fuse H Fiegrstar, tixad or varab:=e
Fl Filter RT Trermusto: .

e PG 10 E.C. Board
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YOLTAGE AND WAVEFORM CORDITIOGNS

WARNING

Dangercus potentials exist at several points througho it this instrument. When
the instrument is operated with the covers removed, do not touch exposed
sonnections of components. Some transistors have voltages present on their
cases. Disconnect the power source before replacing parts.

RECOMMEMDED TEST EGUIPMENT

ltem Specifications Recommended Type
Test nscilloscops sysiem Deflection factor, 1 my to 50 V/div; input Tektronix 5110, 5AT3IN, 5ATEN,
impedanee, 1 megohm; fregquency HB10N azcilloscope system or equiv, Use
response, d¢ to 2 MHz. Probe: 10X a Tektronix PG1GE or PE0E2E Proba.

attenuation probe compatible with
vertical input.

Vaoltrmeter (Mon-loading Range, 0 to 250 ¥, input impadancs, Tektronix DM 501 Digital
digital multimeter) 11 megohms.

YOLTAGE CONDITIONS

Voltage measurements on this diagram were made under the folowing conditions:

Multimeter with power module.

an amplifier unit is installed in bothvertical compartments. Alime-base unitisinstatied inthe horizontal compartment
{set tor cxternal vohs/div). INTENSITY control is set fully cow.
Voltmeter eommen s connected to chagsis ground.

WAVEFORM CONDITIONS

O8CILLOSCOPE UNDER TEST. Instail an amplifier unit in both vertical compartments and a fime-pase unit in the
harizontal compartment. Connect the CALIBRATOR autput signal to the amplifier unids {set vertical input coupling
toyde and volis/ div for a 2-division display). Set thetime-base unit for internal avto-trigger, 2 ms/division sweep rate.

TEST OSCILLOSCORE. Set the test oscilioscope triggering for auto mode with ac coupling from the internal source
and set verticai input coupling to ac, Connect a 10X Probe to ihe verlical input. Fosition the display as necessary.

NOTE .
The waveforms shown are aciual waveform photographs taken with a Tektronix Oscilloscope Camera System and
Projected Graticule. Verticai defisction factor shown on the waveform is the actual deflection factor from the
probe tip. Voltages and waveforms on the diagrams are not absclute and may vary between instruments because

of component tolerances, internal calibration, or front-panei settings. Readouts are simulated in larger-than-
normai type.
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VOLTAGE AMD WAVEFORM COMDITIONS

ARNIMG

Dangarous potentials exist at severzl poirts throughout this instrument. When the
instrument is sperated with the covers removed, do not touch exposed connecitons or
compenents. Some iransistors have voltages present on thelr cazes. Disconnect the
power scurce before replacing parts.

RECOMMENDED TEST EQUIPMENT

ftem Specificatlons Recommeanded Type
Test oscillosicope system Geflection factor, 1 mY 10 30 V/div; input Tektronix 3110, SAT3N, 5B10N
impedance, 1 megohm, frequancy oscilloscope system or equiv. Uise &
responsa, de o 2 Mz, Probe: 10X Tektronix PE108 or PGUEZE Proba.

attenuation probe compatibie with
vertical input.

Vaolimeter (Nor-loading Range, 0 t¢ 250V, input impedance, Tektrenix DM 501 Digitat
digital multimetasr) 10 megohms, Multimeter with power module.

VOLYAGE COMDITIONS

Voltage measuraments on His diagram were made under the following conditions:
An amplifier unit is instadled in the left vertical compartment (for power supply loading]. INTENSITY control is set fuliy cow.
Yolimeier common is connected to chassis pround.

WAVEFORM CONDITIONS
GSCILLOSCORE UNDER TEST. Install an amplifier unit in ihe left vertical compartment and a time-bass unit in the
horizontat comgariment. Connest the CALIBRATCR outpat signel o the amplifier unit {set vertical input coupling to de
and voits/div for a 2-divizion dizplay). Set the time-base unit for internal auto-trigger, 2 mg/division sweep rete.

TEST O5CILLOSCOPE. Set the test oscilloscope triggering for auto mode with ag eoupling from the internal sourcz and
set vertical input counling to ac. Connect a 10X Probe to the vertical input. Position the display a3 necessary.

NOTE

The waveicrnms shown are actual waveform photographs taken with a Tektronix Oscilloscope Camera System and
Projected Graticule. Yertical aefiection facior shown on the wavetorm is the aciual defleciion factor frem the probe tip.
Voliages and waveferms on ihe diagrams are not absolute and may vary between instrumenis because of component
1olerances, internal cakibration, o+ front-panel settings. Readouts are simulated in larger-than-normal type.




VOLTAGE AND WAVEFORM CONMDMTIONS

‘ WARNING !

Dangerous potentials exist at several points throughout this instrument. When the
instrument is operated with the covers removed, 4o not touch exposed connections or
components. Some transistors have voltages prasent on their cases. Disconnect the
power source betore repiacing parts.

RECOMMENDED TEST EQUIPMENT

Item Specifications Recommended Typs

Test oscilloscope system Deflection factor, 1 mY to 50 V/div, input Tektronix 5110, 5A13N, SB10N
impedance, 1 megohm; frequenty oscilloscope system or equiv. Use a
response, oo to 2 MHz. Probe: 10X Tekironix PE108 or PEOBZE Probe,
attenuation probe compatinle with
yertical input.

Vaoltmatar (Non-loading Range. 0 to 250 V; input impedance, Teltronix DN 5014 Optien 02 Dightal

digital multimeter) 10 megohms. Multimeter with powar module.

VOLTAGE CONDITIONS

Voliage measurements on this diagram were made under the following canditions:
An amplifier unit is installed in the left vertinal compartment {for power supply loading}. INTENSITY control is set fully cow.
Voltmeter common is connested to chassis ground.

WAVEFORM CONDRITIORNS
DSCILLOSCOPE UNDER TEST. install an amplifiar unit in the left vertical compariment and a time-base unit in the

horizental compartment. Connect the CALIBRATOR output signal to the amplifier unit (set vertical input coupling to de
and volts/div for a 2-division display}. Set the timae-base unit for internal auto-trigger, 2 ms/division sweep rtate.

TEST OSCILLOSCOPE. Set the tast ascilloscope triggering for auto mode with ac coupling from the internal source and
set vertical input coupling to ac. Connect a 10X Probe to the vertical input. Position the display as necessary.

NOTE

The waveforms shown are actua! waveform photographs taken with 2 Tekironix Oscilloscope Camera System and
Projected Graticute. Vertical defiection factor shown on the waveform is the actual deflection factor from the probe tip.
Voltages and waveforms on the diagrams are not absoiute and may vary between instruments because of component
tolerances, internal calibration, or front-panel seitings. Readouts are simulated in larger-than-normal type.




5110

TGEENN

21342054

i | | I | | |

A1—High Veltaga—Datizction cirzuit board (SN B12000C & above).

CKT GRID

CKT GRID | CKY GRID | OKT GAID CKT GRID © KT GRID  CKT GRID  OKT GRID . CKT GRID : CKT GRID ' CKT GRID CKT GRID
WO LOC  NO LOC | MO LOG | NO LOC NO LOC MO LOC | NO LOC | WO LOEC | ND LO3C NGO LoC KO | NO Lo
Ci0é €3 jC254 M5 CR226 DE DE271 G2 | Q134 3 R D4 |ﬂ2ﬁ3 ca |R222 Ds | meag G2 | R2T2 T240 13
Civs C3 | C256 H5 CR23d F8 D827z G2 | Qizé  E4 | g2 B3 (RI68  C4 | R223 D5 R348 Fé | R273 F2
c126 E3 | czss  J4  CR23§ DS DS2Pe G2 | Qisgs B4 | Rioz 4 RZI0O7 G4  R226  E5 | R25i G5 | R274  F5 | VYR237 ES
G138 E3 | C2FF  F3  OR240 F4 pg27e  F2 | Q214 C5 | RiQat 82 R20& C4 R227 DS | R252  HS | m27s 11 | vRZ38 F4
cep4  ES5 | C2¥3 5 | CR241 12 QW2 G5 | Ri0E €3 R208 G4 R23 Ed4 | R254 H5 ' R276 F&  VR2GB 4
c23a;  E5 C Cagl E4 ‘ CR247 42 L2s5t W Q225 ES | R108 O3 H211 B3 R232 ES | R257ts 42 i B278 F5  VR281 F3
cea H3 | CR253 H3 ‘ Q234 E53  Ritz2 o] H213 B3 . H234 R4 ; A262 5 H282 F3  VR282 F3
C2az M3 CR209 D4  CA355 44 | Qb4 RZ Q82 I5 ARG D4 R715 DS  R2IE  F4 - APGA G5 R85 E3 |
C2a8  G3  CR2v1 £§F  CR2SE Hs5 © 0166 B3 ; Q282 G5 ) BRIy C2 R216 05 | R240  F4  Rm266 G5 R286  E2
C245 F3 | CRZ14 C5  CRER G5 04 C2 | Qs GS | A8 2 Rz1¥  C4 | Re42t H4 . R267 G5 | R287 £4 .
C251 G5 | CRXM5 D4  CRPE4 G5 QI16 €3 | Q278 GI | R1i& €3 H218  ©s R34} H2 O R2G7 F H
r252  H5 o CRZ22 D4 | CR268  F5 . G2 D2 ! f122 B3 R218 5 R4 H4 | R2E8  F5
£253 W5 | CR2Z2a D5 | CRITO F5 @ Qe D3 | | Rizz ma R245 H2 | Rz7t F5

RBEV B JUL 1880

*Ses Parts List for
serial numkber ranges.

tLocatedon
bach of board.
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i No LU MDD L0C NG Lo Ho LOC © Ng LoC (i8] LOG
’ cwe G2 ' gase oi3e  F2  AE B2 | R1zE B2 Bns G 254 HS
£He G- cRrE s B3 | Rw0d 8.3 ‘ w126 E-2 ‘ R22z  E-5 | R2§7TT 02
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A1—High Voltage—Detlection circuit board (SN B049382

& below).

CKT

R253

R282

} CKY CKT " CKT GRID | CKT GRID | CKT GRIP CKT GRID | CKT  GRID | CKT  GRID |
NO LOC MO NOD NO [1ele] NO LOC NO LoC NO Loc NO LOC NO LOC
ci06  B8-3 c253 CR255 Q124 D2 R104t B-2 R133  D-4 | R213  C-5 R257¢  J-2 R285 E-4
c116 A2 ca72 CR256 Q126 D-3 . RiE  C-2 R134t E-2 RR22  ES R262 G5 R286  E-2
Cci26  C-3 £273 CR262 G134 E-2 | R108 B3 R135 E-2 R223  E-5 Rr263 G5 | R2a7  E3
‘C136 E-3 c274  G-3 | CR264 ''0136  E-3 | R112 C-3 R136 E-2 ; R227 E5 R266  G-5
€224 E-5 G279 H-4 ! CR289 . Q214 D5 | R113 ©4 Ri38 E-3  R23l F-4 R267 G5 | ras¢ U3
c227  ES5  Ce281 F-3 Q222 E-5 | R4t C-2 R202  B-5 ; R232  F§ R268 G4
€236 F5 0ns271 Q226 F-5 , Rids L3 | Re03 D5 | R234  F5 R26% G4 |, VR237 F-5
cz41  G3 , CR20S C-5 | DS272 Qz3a T4 Ri16 Bt R206 C-5 | R236  F-2 R271 G-4 | VR258 |5
Cc242 F-3 CR211  C-% | D273 G252 S5 Rilga  C3 R207  ©-5 | R23s  F-4 R2v2z  H3 VR2B1  F-3
;0248 H-2 CH214 D-5 Q62 G5 | R122 D3 R208 C5 | Rzaz  F-4 . R273 0 G-2 | VR282 T3
| C2a8 G-3 CR224  F-5 L2553 Q254 G-& R123 0-4 R2114 D-5 R243 G-2 R274 F-4
£251 H-5 CR239 F4 | f278 G4 . Ri24t  D-2 #2132 05 R245  H2 | mavs S
Cz52 H-5 CRz41 12 0164 125 84 R215  D-5  R248  H-2 | R2FE  H-4
253 1-5 CR247 -2 | G106 R10% C-1 R128 E-2 R216 D-5 R251 G-5 R278 F5
Czs4  H-5 CR252 H5 | G114 mig2 B3 | Ri28 D-3 R2i7 D5 | R252 H-5 R279 G4
G268 -5 CR253 H-5 | 0118 RiD3 ¢4 | Ri32  E-3 R218 D5 H-5 F-2
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YOLTAGE AND WAVEFORM CONDITIONE

| WARNING

Cangerous potentials exist at several points throughout this instrument. When the
instrument is operated with th2 covers removed, do not touch axposed connections or
componenis. Some transistors have voltages present on their cases. Disconnact the
power soUrce seicre repiacing parts.

RECOMMENDED TEST EQUIPREMT

Eiem Specifications Becommended Type
Test pscilloscopr system Deflection factor, T mV to 50 ¥div, input Tekironiz 5110, DA13N, 5B10N
impedance, 1 megohm; frequency oscilloscone system ar equiv. Use a2
response, dc to 2 MHz. Probe: 10X Tektronix FA1028 or PARGEZE Prabe.

attenuation probe compatibie with
vartical input.

Voltmeter (Non-toading Range, ¢ {0 250 ¥, input impsdance, Tektromx DM 501A Digital
digital multimeter) 0 megohms. Multimeter with power moduie.

VOLTAGE CONDITIONS

Veliage measurements o this diagram were made under the following conditions:
An amplifier unit is installed in the l2ft vertica! compaitment (for power supply loading), INTENSITY control is set fully cow.
yoltmeter common is conneciad o chassis ground.

WAVEFORM CONDITIONS

OSCILLOSCORE BNDER TEST. Install an amplifier unit in the left veriical compartment and 2 time-base uni in the
horizontal compartment. Connect the CALIBRATOR cutput signal to the amplifiar unit {set vertical input coupling to de
and volts/div for a 2-division display). et the time-base unit for internal avto-tiigger, 2 me/division sweap rate,

TEST ORCILLOSCONE. Setthe test oscilloscopea triggering for auto mode with ac coupling from the interrial source and
sat vertical input coupling te ac. Connect a 10X Frobe to the vertical input. Fosition the display as Necessary.

MOTE

Tre wavelorms shown are actual waveform photographs taker with a Tekironix QOscitlcscope Camera Sysiem and
Projected Graticule. Yertical deflection factor shown on the waveform ig the actual deilection factor from the probe tip.
yelages and waveforms on the diagrams are not absolute and may vary betwaen instruments because of compenent
tolerances, internal salibratior, or froni-pansl setiings. Reacouwts are simulaied in larger-than-normal type.
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YOLTAGE AND WAVEFORM COMDITIONS

ARMIMNG

Dangerous potentials exist at several points throughout this instrument. When the
instrument is operated with the covars removed, do not touch exposed con nections or
compeonents. Some transistors have voitages present on thelr cases. Gisconnect the
power source pefore repiacing parts.

RECOMMENDED TEST EQUIPMEMT

em Specifications Recommended Type
Test oscilloscope system Deflection factor, 1 my to 50 ¥/ div; input Tektronix 5110, 5A13N, 5B10K
impedanca, 1 megohm; frequency oscilloscope systam or equiv. Use 8
respanse, de to 2 MHz. Prabe: 10X Taktronix P&IGA or PEIG2ZA Probe,

attenuation probs compatible with
vartical input.

Voltmeter {(Non-loading Range, 0 to 250 V: input impedance, Tekironix OM 501 Digital
digital multimeter) 10 magahms. Muitimeter with power module.

VOLTAGE CONDITIONS

Yoltage measurements on this diagram were mads under the following conditions:
An amplifier unit is installed in the left vertical compariment (Tor power supply lcading}. INTENSITY control is set fully ¢ow.
Volimeter comiman is connected to chassis ground.
WAVEFDRM COMDITIONS

O0SCILLOSCOPE HNDER TEST. install an amplifier unit in the left vartical compartment and a time-base unit in the
horizontal compartment. Connect tha CALIBRATOR output signal to the amplifier unit {set vartical input coupling to do
and volts/div for a 2-division display). Set the time-base unit for internal auto-trigger, 2 ms/division sweep rate.

TEST 0SCILLGSCOPE. Set the test oscilloscope triggering for auto mode with ac coupling from the internal spurcs and
set vertical input coupling o ac, Connect a 10X Probe fo the vertical input. Position the display as necessary.

NOTE

The waveforms shown are actual waveform photographs taken with a Tekironix Qscilioscope Camera System and
Prujected Graticule. Vertical deflection factor shown oh the wavaform is the actual deflection factor from the probe tip.
Vvoltages and waveforms on the diagrams are no! absolute and may vary petween instruments becauss of component
tolerances, internal calibration, or front-pane! settings. Readouts are simulaiad in larger-than-normai type.
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VOLTAGE AND WAVEFDRM CONDITIONS

WARNING

Dangerous potentials exist at sevsral points throughout this instrument. When the
instrument is operated with the covers removed, do not touch exposed connections or
components. Some transistors have voltages present on their cases. Disconnect the
power source before replacing parts.

HECOMMENDED TEST EQUIPMENT

Item Specifications Recommended Type
Test oscilloscope system Deflection factor, 1 m¥ to 50 V/giv; input Tektronix 5110, 5A13N, S5B10N
impedance, 1 megohm; frequency ostilloscope systermn or equiv. Use a
response, do to 2 MHz. Probe: 10X Tektronix PE108B or PE0OG2E Probe.

attenuation probe compatible with
vertical input,

Voltmeter (Non-loading Range, O 1o 250 V, input impedance, Tektronix OM 501 Digitat
digital multimeter) 10 megahms. mMultimeter with power module.

VOLTAGE CONDITIQONS

Yoltage measurements on this diagram were made under the following conditicns:
An ampbifier unit is installed in the laft vertical compartment {for powar supply loading). INTENSITY control is set fully cow.
Valtmeter common is connectad to chassis ground.

WAVEFORM CONDITIONS
OSCILLOSCOPE UNDER TEST. Install an amplifier unit in the left vertical compartment and 4 time-base unitin the

harizontal compartment. Connect the CALIBRATOR outputsignal to the amplifier unit {set vertical input coupling to dc
and volts/div for a 2-division display). Set the time-base unit for internal auto-trigger, 2 ms/division sweep rate.

TEST OSCH.LOSCOPE. Set the test oscilloscope triggering for auto mode with ac coupling from the intsrnal source and
set vertical input coupling to ac. Connect a 10X Probe to tha vertical input, Position the display as necessary,

NOTE

The waveforms shown are actual waveform photographs taken with a Tektronix Qscilloscope Camera System and
Projected Graticule. Vertical defiection factor shown onthe waveform is the actual deflection factor from the probe tip.
Voltages and waveforms on the diagrams are not absolute and may vary between instruments because of component
tolerances, internal calibration, or front-panel settings. Readouts are simulated in larger-than-normal type.
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Section 8-5110

REPLACEABLE
MECHANICAL PARTS

Repiacement parts are available from or through your
tocal Tekironix, inc. Fleld Office or representative,

When ordering parts, include the following informationin
your order; parl number, instrument type or number,
serial number, and modification number if applicable.

it a pait you have ordered has been replaced with a new
or improved part, your local Tektronix, Inc. Field Office or
representative will contact you concerning any change
in part number.

Change information, if any, is located at the rear of this
manal.

ITEM NAME

In the paris list, an item name is separated from the
description by a colon(:). Because of space limitations,
an item name may sometimes appear as incomplete.
For further item name identification, the U.S. Federal
Cataloging Handbook HE-1 can be utilized where
possible.

FIGURE AND INDEX NUMBERS

ltems in this section are referenced by figure and index
numbers te the illustrations.

INDENTATION SYSTEM

This mechanical paris list is indented to indicate item
relationships.  Following is an example of the
indentations system used in the description column.

172345 Name & Description

Assembly andfor component
Attaching parts for assembly and/or component

END ATTACHING PARTS

Detail part of assembly and{or component
Attaching parts for detail part

END ATTACHING PARTS

Parts of detail part
Attaching parts for parts or detail part

END ATTACHING PARTS

Attaching parts always appear in the same indentation
as the item it mounts, while the detall parts are indented
1o the right. Indented items are part of, and included with,
the next higher indentation.

Attaching parts must be purchased separately,
uniess otherwise specified.

ABBREVIATIONS

Abbreviations
Standard ¥1.1.

conform to American National

REV MAY 1850 8-1



Replaceable Mechanical Parts-5110

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

g::le Manufacturer Address City, State, Zip Code
53620 SCHURTER AG H 2015 SECOHD STRELT BERKELEY CA 54170
G0 PANEL COMPONENTS CORP
TKO3D3  FAB YEK ING 17 SUGAR HOLLOW RD DANBURY CT 06810
TK0392  NORTHWEST FASTENER SALES INC 7823 SW CIRRUS DRIVE BEAVERTON OR G7005-6448
TKO435  LEWIS SCREW CO 4300 5 RACINE AVE CHICAGO I 60809-3320
TKO503  AIMSCOINC B0 SW10TH BEAVERTON OR 97005
TKO508  NORTHWEST SPRING AND MFG O 2858 WILLDW LAKNE LAKE OSWEGO OB 97034-5343
T0588  UNWERSAL PRECISION PRODUCTS 1775 NW 216TH HILLSBORO QR 97123
TK0858  STAUFFER SUPPLY CD (DIST) 810 SE SHERMAN PORTLAMD DR 97214
TKO860  LABEL GRAPHICS 6700 SW BRADBURY CT PORTLAND OR $7224
TK0822  GEROME CORP OLIVER RD UNIONTCGWH PA 15041
PO BOX 1089
TKO938  P-A FASTEMERS 3351 S9TH T LONG BEACH CA 90805
TKO977  ELECTRICAL INSULATION SUPPLIEAS, ING 3 MW YECH PORTLAND 5f 97210
-(DIST)
T€11538  POWEL AND ASSDCIATES 111 5 FINDLAY ST SEATTLE Wh 88108-2427
TKI181  SEA-TAC INDUSTRIES INC 1217 FOURTH AVE N KENT Wa 980241
TK1318¢  MORELLIS Q & D PLASTICS 1812 16-TH AVE FOREST GROVE OR 97116
T1375  ESAM PO BGX 378 GRANTS PASS OR 97524
TH1562  WESTERN PAPER CQ G000 MORTH CUTTEA GIRGLE PORTLAND OR $7217
TK1572  RAN-ROB INC 637 85TH AVE QAKLAND £A 046211254
TK1591 EASTMAN PLASTICS ING 4605 SW 180TH ALOHA OR 97007
THI641  GAGE INDUSTRIES MNC POBOX 1318 LAKE OSWEGO OR 97034
TK1684  TECHNMICAL IMAGES INC 2206 MOUNTAIN VIEW DR NEWBLURG OR 97132-9265
TK1725  GREEMPAR COMNECTORS LTD PO BOX15 ESSEX CM20 2ER ENGLAND
HARLOW
TKi7d COLMAN FASTENERS CO LTD HATTORS ROAD MANCHESTER M17 1DF ENGLAND
OFF WESTINGHOUSE RD TRAFFORD PARK
TK1853  GRIES DYNAGAST CORP 1035 S EHIWQ0D AVE SAMTA ANA CA 92705
TK1967  SYHDETEK 3615 E MAIN SPOKANE WA 53202
TK2600 A EPETICHE COING 17527 NEG7TH GT REDMOND W4 98052
RS TRIGJEST CORP 3000 LEWIS AND CLARK Hy VANCOUVER WA 986612804
260 COMTEK MANUFAC TURING OF OREGON PG BOX 4200 BEAVERTON OR 97076-4200
(METALS)
I{JO??B AMP [C 2800 FULLING MILL HARRISBURG PA 17105
£ BOX 3608
05489 BEARINGS INC 3534 EUCLID CLEVELAND CH 44101
P 0 BOX 6925
05820 EG AND G WAKEFIELD ENGIMEERING &0 AUDUBOK RD WAKEFIELD MA §1880-1202
06666 GENERAL DEVICES COING 1410 5 POST RD INDIANAPOLIS IN 462359832
PO BOX 39404
087416 HELSON NAME PLATE €0 3191 CASITAS LOS ANGELES CA 500352410
naze1 GPEGTRA-STRIP 7100 LAMPSON AVE GARDEN GROVE CA 92642
AN ELTRA €O
n9n22 BURMDY CORP RICHARES AVE NORWALK CT 06852
8-2 REV MAY 19490



CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Replaceable Mechanical Parts-5110

Mir.
Code Manufscturer Address City, State, Zip Code
12136 P H G INDUSTRIES ING 1643 HADDON AVE CAMDEN N.J 08103-3108
B0 BOX 1448
12327 FREEWAY CORP 3301 ALLEN DR CLEVELAND OH 44125-4632
12697 CLARGSTAT MFG CO INC LOWER WASHINGTON ST DOVER hH 02820
16428 COOPER BEILDEN ELECTROMIC WIRE AND CABLE MW N ST RICHMOND IN 47374
SUB OF COOPER INOUSTRIES ING
22526 DU PONT & 1 DE NEMOURS AND CO NG 515 FSHING CREEK RD HEW CUMBERLAND PA 1 7076~-3007
DU PONT CONNECTOR SYSTEMS
DIV MILITARY PRODUCTS GROUP
23280 STANFORD APPLIED ENGINEERING INC 340 MARTIN AVE SAKTA CLARA CA 95050-3112
24546 CORNING GLASS WORKS 550 HIGH ST BRADFORD PA 16701-3737
24831 SPECIALTY CONNECTOR CO INC 2100 EARUYWOOD DR FRANKLIN N 46131
PO BOX 547
28520 HEYCO MOLDED PRODUCTS 750 BOULEVARD KENILWORTH NJ 070331721
POBOX 160
45391 PACIFIC METAL CO 3400 SW BOND PORTLAND GR 27201
10318 ALLMETAL SCREW PRODUCTS CQ ING 821 STEWART AVE GARDEN CITY NY 11530-4810
71785 CINCH CONNECTORS 1501 MORSE AVE ELK GROVE VILLAGE IL 600075723
72228 AMCA INTERNATIONAL CORP 439 MT PLEASANT KEW BEDFORD MA 02742
CONTINENTAL SCREW CO DIV
Fa743 FISCHER SPECIAL MFG CO 111 WDUSTRIAL RD LOLD SPRING KY 410769749
75914 LITTELFUSE NG 800 E NORTHWEST HAY DES PLAINES iL 60016-3048
SLB TRACOR INC
74134 LLINOIS TOOL WORKS INC ST CHARLES ROAD " ELGIN IL 60120
SHAKEPROOF DIV .
80009 TEKTRONIX ING 14150 5W KARL BRAUN DR BEAYVERTON OR 970770001
PO 80X 500
23486 ELCO INDUSTRIES INC 1101 SAMUELSON RD ROCKFORD IL 61101
83553 ASSOCIATED SPRING BARNES GROUP INC 15001 S BROADWAY CARDENA CA 50248-181¢
PO BOX 231
83471 BOYD CARP 13883 RAMOMA AVE GHING CA 91710
86928 SEASTROM MFG CO INC 731 SONORA AVE GLENDALE GA 912012431
G830 ASSDCIATED SPRING BARNES GROUP ENC T MAIN BT BRISTOL CT 060106527
94278 MALCG A MICRODAT GO 306 PASADENA AVE SOUTH PASADERNA CA 91030-2305
REV MAY 1930 8-3



Replaceable Mechanical Parts-5110

Fly. &
Index Tektranix Serial No. [}
N Part No. Effective Dscont Oty 13345 Name & Description Code Mfc. Part No,
LI T et 1 CKT BOARD ASSY:SINGLE BEAM AUX{SEE A2 REPL)
-2 200-1218-00 1 BINRCRT SCALES. M4 X 5125 NyLOW 0JRO5 ORDER BY GESCAI
{ATTRGHING PARTS)
-3 211-0188-00 2 SCREWMAGHINE 240 X 0.6, PHH,55T TKD435  ORDEFR BY DESCH
-4 354-0233-00  BMHOI00  BO72526 2 BING RETAINING:TYPE E,EXT,L/Q 0.14 DA SFT 05468 Xe-5133-14
{END ATTACHING PARTS)
-5 137-1440-00  BO10100  B104588 1 3HLDIMPLOSIGN; (IR05S ORDER BY DESCR!
{OPTION 76 ONLY)
3A7-1440-01 B1045849 i SHLD IMPLOSION GREEN 0JR0S 237144001
{OPTION 78 ONLY)
-5 386~1946-00 1 SUPPORTCRT:FRONT 0JROS ORDER BY DESCRL
-7 348-0279-00 2 PAD,CUSHIONING:3.5 X 0.67 X 0,185 RUBBER 80009 3480275960
-8 348-0070-01 3 PAD,CUSHIOMING:2.03X 0.65 X 0.18 SI RBR 8541 DROER BY DESCRI
-3 HME-0145-00 2 GROMMET PLASTIC GRAYU SHAPE,0.48 1)) 0JR0S OROER BY DESCRI
-10 334-1378-00 i MARKERIDENT.MKD HI VACLIUM 07416 ORDER BY DESCRI
=11 337-1415-00  BO10100  BOGDOIY t  SHIELDCAY: 80009 337141500
337-1419-05  BATOLOD i SHIELD SECTCRT: 80602 33141905
-12 337-1420-00 1 SHIELD SECTCRT: 80009 337142000
-13 354-0409-00 i RCLRCHT SHLD-U0 2.275 Q0 SHIELD 0JR5 ORDER BY DESCRI
{ATTACHING PARTS)
14 711-0632-00 i SCREW MACHINE:6-32 X 2.25,FILH STL TKD382  OROER BY DESCR!
-13 WM3-0123-01 2 CLEELCTRNTUBEALCGD PL TK1853  ORDER BY DESCAS
~16 220--0444- 00 1 NUT,PLAIN,SQ:6-22 X 0.25 50,85T 70318 ORDER BY DESCA!
-17 219--0507-00 2 SCREWMACHINE 6-32 X 0.312 PNH,STL TK0435  GRDER BY DESCRI
-18 407-0822-0D 1 BRACKET,CRT CLP-ALUMINUM 01260 ORDER BY DESCRI
{END ATTACHING PARTS)
-14 284-1064-00 i RNOB:14.421 X 0.125 00,540 ONE END TKis91  ORDER BY DESCRI
-20 118-0238-00  BOAQ1G0  BOGOYF24 1 COLCAL: 0J260 URDER BY DESCRI
037300 BO9GT25 1 COILCAL 0260 ORDER BY DESCRI
{ATTACHING PARTS)
210-0442-00 2 NUTPLAINHEX3-48 X 0183 BRS CD PL 73743 3614402
210-40t4-00 2 WAGHER,LOCK: #4 INTL,0.015 THK,STL 78189 1204-00-G0-0541
210-0804-00 2 WASHERFLAT0L1251D X 0.25 00 X 0.022,5TL 12327 ORDER BY DESCRI
M0-0835-00 2 WASHERSHLDR.0.141 IDX 0.375 00 X 0.078 THK, FBR TKGBSS  ORDER BY DESCRI
=21 361-005%-01 1 MSULATOR,PLATE:1.093 X 0.343 X 0,125,DELRIN 0JROS ORDER BY DESCRI
—-22 210-0593-D0 2 NUTHMISHING: 3-48 X 0.25 HEC 8RS NP 80002 210054300
{ END ATTACHING PARTS}
21 358-0216-00 1 GROMMET PLASTIC. GRAYROUND 0.257 ID 86069 358021600
~24 366-0494-00  BO10Y0G  B%08789 1 KHOB.GRAY WITH SEISCREW 1JR05 366-0294-(0
I66-1055-00  B108200 1 PUSHBUTTON:GRAY0.227 DD X 0.3 AIR03 ORDER BY DESCRI
366-1077-00  B108290 1 KNOB:GRAY W/SETSGREW RS ORDER BY DESCRI
213-0153-00 i SETSCREW:5-40X0.125,5TL TK(39Z  QRDER BY DESCRI
-25 366-0494-00 1 KNOB:GRAY WiTH SETSCREW 0JAR0S 366-0434-00
213-0153-00 1 SETSCREW:5-40X 1.125,5TL TKD352  ORDER BY DESGRI
26 131-0955-08 1 CONMRCPTELEC:BNC FEMALE TKI728  G351528M
(ATTACIING PARTS) TK156V2  ORDER BY DESCRI
-27 210-0255-00 i TERMINAL LUG:D.331 10,LOCKING, BRS CO PL
[CHD ATTACHING PARTS)
s SWITGH,PUSH: [SEE 5125 REPL)
-29 B ettt RESISTOR,VAR:{SEE R200 AND R295 REPL)
{ATTACHING PARTS) 2H-20219-402
30 210-0583--00 2 NUTPLAIN HEXD.25-32 X 0.312. BRS G0 PL DRUER BY GESCRI
-3 210-0940-00 2 WASHERFLAT025ID X 6.375 0D X 0.82,STL 73743 1244-05-00-0541
-32 210004600 2 WASHER,LOCK:0.261 10,INTL,0.018 THK,STL §23e¥
{END ATTACHING PARTS) 78183 OROER BY DESCRI
-33 200-0608--00 1 GHIELD RESISTOR:O.T X 1.0 X 0.75, POEYPROPYLENE, 0JR05 ORDER BY DESCA

VAR
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Replaceable Mechanical Parts-5110

Fig. &
Index Tektronix, Serial No, M,
“Na, Part No. Effectiva Dscont Gty 12345 Name & Description Coda Mfr. Part Ka.
-34 333140900 BO10100  BO9G999 t  PAMNEL,FRONT: Y 333140300
333-1408-01 B100000  B108269 1 PANEL FRONT: 86009 333140901
333-1409-03 B108230  B140958 1 PANEL FRONT: 5000 333140803
33140904 B140959 1 PANEL,FRONT: TK1684  ORDER BY DESCR
=35 JT1421-00 1 SHIELD,ELEC: HIGH YOLTAGE 80008 337142100
(ATTACHING PARTS)

-35 211-0504-00 3 SCREW.MACHINE:6-32 X 0.250,PNH,STL TX0435  ORDER BY DESCRI
{END ATTACHING PARTS)

=37 35-0115-00 3 GROMMETPLASTIC: BLACK U-SHAPE,0.363 ID 0JHDS ORDER BY DESCR

-38 407089600 1 BRACKET,CHASSIS:ALUMINUM 05260 GRDER BY DESCRI
(ATTAGHING PARTS)

-39 211-0541-00 1 SCREW,MACHINE6-32 X 0.25,FLH, 100 DEG,STL TKO435  ORDER BY DESCRI
{END ATTACHING PARTS)

A crmmm——— 1 SWITCH,PUSH-PUL:{SEE 5201 REPL)

407-0895-00 BO10100  BOMME15 1 BRACKET ELEC SW:ALUMINGM 80008 407088500
407-0895-01 BO91616 1 BRACKETELEC SW:ALUMENUM 0260 ORDER BY DESCAY
-1 376012700 1 CPLGSHAFTFLEC0.055 & 0.326 [D,GELRIN 0JROS ORDER BY DESGR!
42 o 1 RESISTOR VAR {SEE R291 REPL)
(ATTACHING PARTS)

43 358-0029--00 1 BSHG, MACH THD:0.375-32 X 0.5 HEX, BRS WP 04260 ORDER BY DESCA!

44 210-0878-00 1 WASHERFLAT:0.375 10 X 0.5 00 X 0.624 STL 12327 ORDER BY DESCRI

-45 210-0421--00 1 NUTPLAIN HEX.0.375-32 X 0.5, AL 30009 210042100

-6 210-0012-00 2 WASHERLOGCK:0.384 ID,INTL0.022 THK,5TL 78188 ORDER BY DESCAI

47 2104320700 t TERMINAL LUG-0 385 Q0. PLAIN,BRS CD PL 12687 01136202

{END ATTACHING PARTS)
-48 200-1204-01 1 COVER CRT:REAR ALUMINUM PTO BLUE 40009 200120401
{ATTACHING PARTS)
-9 210-0401-00 2 NUT,PLAIN.CAP:6-32 X 0.312 HEXBRS CD PL. 80009 2100401 00
[END ATTAGHING PARTS)
006053100 B108068 1 STRAPTIEDOWN,E:BLUE PLASTIC BEADED TK1562  ORDER BY DESCRI

50 161003312 1 CABLE ASSYPWH,:3,18 AWG, 125V 86,0 L 16428 (ORDER BY DESGAI

{SEE BACK OF ACCESSORY PAGE FOR POWER
CORO OFTIGNS)

-5 358-0366--00 T BSHG,STRAW RLF:UAY 0.29 DIA CABLE STRAIGHT BJR0S GRDER BY DESCRI
338-0365-00 1 BSHG,STRAIN ALFUMY 0.29 DIA CABLE, STRAIGHT 0JR05 GRDER BY DESCRI

-52 200-10G4-00 1 GABLE NIPELEC:0.253 1D X 1.5 L,BLACK 50008 200100400

~53 352-0076-00  BOTOMGD  B105381 i FUHLA,EXTR POST-3A%G, 204, 2507 PNL MT FEta k) 34202121,
152-0362-00  B10G882  Bi26307 1 FUHLR,EXTR POST:3AG, 204, 300V 75915 345603 WITH 801
204-0832-00 B126308 1 BODY FUSEHOLOER:3AG & 5 X 20MM FUSES 53629 031 1673 (FEU M
200-2264-00 B126308 1 CARFUSEHOLDER:3AG FUSES 53629 FEK 031 1666

(ATTACHIRG PARTS}
~3 210-0873-00 b WASHERFLAT:0.5 1D X 0.688 0D X 0.047 RER TK®503  ORDER BY DESCRI
(ENO ATTACHING PARTS;)

-55 21002011 BOIDI0G  B106650 1 FERMINAL, L1JG:0.12 1D, LOGKING,BRZ TiN PL, TK1741  2D04-4 PHOSPHOR

N0-0202-00  B1066S1 ! TERRUNAL, LUG:0.146 ID. LOCKING, BRZ TiH PL TK1181  ORDER BY DESCAI
{ATTACHING PARTS)

56 210-0586-00 BOIOTU0  B1OS6S0 1 NUTPLASSEM Wa4-20 X 0.29, STLCD PL TK0435  ORDER BY DESCRI

210-0457-00 B106631 1 NUT.FLASSEM WAG-22 X 0.312 STLCD PL TKO435  ORDER BY DESCRI
(END ATTACHING PARTS)

57 333-1428-00  H010100  BO9S999 1 PAMEL, REAR: 80009 33342000
333-1420.01 RHO000  B109839 H PAMEL,REAR: 40009 33314290
333-1429-02  B1098%0 1 PANEL,REAR: TK1684  ORDER BY DESCRI
334-2154-01 8122330 1 MARKER, IDENT: MKD CAUTION TKO860  ORDER BY DESCR

~58 491-6991-00  BM10100  BIG7632 1 CHASDSPL UNITMAIN 80669 441099100
441-0891-02  B107633 8119999 1 CHAS,DSPL LNIT-MAIM 80009 441099102
441-0931-02  BI120000 B1284%1 T GHASDSPL UNIT:MAIN 80002 441099103
441-0931-06  B128482 1 CHASDSPL URIT:MAIN 0,260 ORDER BY DESGA!
407-2270-00  B120000  R140u58 1 HBRACKET CHASSIS:ALLMIN U {260 OR{ER 8Y DESCA|
40/-2270-02 8140959 1 BRACKET, CHASSIS: ALUMINUR 04260 ORDER BY DESCRI

{ATTACHING PARTS)

REV MAY 1890



Replaceable Mechanicatl Parts-5110

Fig. &
[ndex Tektronix Serial No. Mfr.
Ne. Part Na. Effective Dscent Gty 12345 Name & Description Code Mfr. Part No.
1= 241-0504-00  B120000 3 SCREW MACHINE6-32 X 0.250 PHH,STI. TKO435  ORDER BY DESCRI
210-0005-00  B120000 1 WASHER,LOCK:#6 EXT,0.02 THK.STL 78188 1106-00
210-0457-00  B120000 2 RUTPLASSEM WAE-2Z2X0.312,5TLCD PL TKB435  QRDER BY DESCRI
(END ATTACHING PARTS)
-54 210065901 4 EYELETMETALLIC:0.121 00X 0,196 LBRSCD AL G0009 210065901
—60 344-0131-00 4 CLIRSPR TNSN:CKT BOARD MTACETAL BLACK 86009 344013100
{ATTACHING PARTS FOR GHASSIS)
81 211-0504-00 2 SCREW MACHINE6-32 X 0.250,PNH,STL TK0435  QRDER BY DESCRI
-52 211053800 2 SCREW MACHINE6-32 X 0.312 FLK.100 DEG,STL TK0435  ORDER BY DESCRI
-53 210-0457-00 2 NUTPLASSEM WAG-32X0.3123TLCD PL TK0435  OHRDER BY DESGRI
(END ATTACHING PARTS)
-4 e 1 SWITCH,THERMOSTATIC:(SEE 5200 REPL)
(ATTACHING PARTS)
] 210-0586-00 2 NUEPLASSEM WA4—40X0.255TL COPL TK0435  ORDER BY DESCRI
{END ATTACHING PARTS)

-66 344-0225-00 2 CLIPCABLE:4 CONDUGTOR RIBBON DELRIN 0JROS ORGER BY DESCR)
-&7 JAG-0067-00  BO1D100  B10418% i GROMMETPLASTIC:GRAY, ROUND,0.252 1D 0JROS ORDER BY DESCRI
348-0518-00  Bi0d186 1 GROMMETPLASTIC:BLACK ROUND,0.188 ID 28520 SB3H2-3

-3 343000800 3 GLAMPRCABLE:D.062 DIAFLASTIG 80009 343008800
-9 e CKT BOARD ASSY:HV DEFL(SEE AT REPL)
-70 131-0566-00 8010100  BO3000O 4 BUSCONDUCTOR: DUMRMY RES.0.084 0D X 0.225 L. 24546 OMA 67
11036600  BOSOAO0  BY18999 4 BUS.CONDUCTOR:DUMMY HES.0.084 0D X 0.925 1 24548 OlA 07
-1 131058900 8010100 514098 2 TERMINAL,PIN:0.46 L X0.025 SQ PH BRZ GLD PL 22526 48263-029
11-0589-00 8140959 4 TERMINAL FIN.0.46 L X 0.025 3G PH BRZ GLD PL 22526 18283-029
-2 136-0183-00  BA10I00  BO49939 ¥ .SKTPL-IN ELEK:TRANSISTOR, 3 CONTAGT PGB MT 71785 133-23-11-024
136-0183-00  BOS0000 8119999 1 BKTPL-IN ELEK:TRANSISTOR 3 CONTALT,PCE MT 71785 1332311024
136-0183-00  B120000  B140958 2 SKTPL-IN ELEK:TRANSISTOR,3 CONTACT PGB MT 71785 133-23-11-024
-3 136-0220-00  BOT0100 8043883 10 SKTPL-IN ELEK:TRANSISTOR 3 GONTAGT PGB MT 71783 133-23-11-034
136-0220-00  BOS0000  B118888 1 SKTPL-IN ELEK:TRANSISTOR 3 CONTAGTPCB MT 71785 133-23-11-034
136-0220-00  BA200G0 B121392 10 SKTPL-IN ELEK:TRANSISTOR 3 CONTAGT. PGB MT 11785 133-23-11-034
136-0220-00  B121383  B140958 5 SKTPL-IK ELEK:TRANSISTOR 3 CONTACT PCB MT 785 133-23-11-034
-4 136-0254-00  BO10M0D  Bt20979 2 SOCKETPIN TERM:UAW 0 031 TO 0.04 DIA PINS 00779 508658
136-0254-01  B120980  B140958 2 SOCKETPIN YERM:UAW 0.031 TO 0.04 DIA PINS o077 1-331852-8
136-0252-04  BOS0G00  BOVOOO0 12 SOCKETPIN TERM:UMW 0.016-0.018 DIA PINS 22526 75060-007
T I 1 TRANSISTOR:{SEE 0252 REPL)
{ATTACHING PARTS)
76 210-0407-00  BO10100  B140958 2 MUTFPLAINHEX:8-32 X 0.25,ARS CD PL 13743 3038-402
~f7 210-0055-00  BO1GT00  B140958 2 WASHER LOCK: #6 SPLIT,0.031 THK,STL 66928 ORDER BY DESCRI
-7a 210-0801-06  BO10108  B140958 2 WASHERFLAT:0.141D X 0.281 OD X 025 BRS 80003 210080100
-79 214161000 BO1010G Bi4095a 1 HEAT SINKXSTRTO-3ALUMINA 80009 214161000
-80 210-1133-00  BO10160 B140958 4 WASHER FLAT:0.142 ID X 0.25 OD XU1.058,FBR 86826 ORDER BY DESCRI
-81 214-1536-00  BO10100  B140958 1 HEAT SINK,DIODE:TO-3,AL 80809 214153800
210-1017-00  Bi22440  RB140958 1 WASHER FLAT-0.281 1D X 0.875 O X 0032, NYL. TK1314  QRDER BY DESCRI
-2 218-1610-00  BO10100  B140958 1 _HEAT SINK XSTR:TO-3ALUMINA B00GY 214161000
(END ATTACHING PARTS)
-3 211-0511-50  BO10108  B140348 2 SCREWMACHINE:S-32 X 0.5,PNH.STL TK0435  ORDER BY DESCR!
-84 214-1291-00  BOGOI00  B119999 4 HEAT SINK XSTRTO-6,8IL BRZ PTD BLACK 03820 20758
214-2811-00  B120O00 4 HEAT SINK XSTR:TO-202 ALUMINUM TKO303  311-012
-85 337117800 1 SHIELD,ELCC:DEFLECTION AMP 04260 GRDER BY DESCRI
214-0579-00 8140359 3 TERM,TEST POINT:BRS CD PL TK0858  ORCICR BY DESCRI
34-0286-00 8125352  B140938 1 GLIRELECTRICAL:FUSESPR BRS 75915 102674
{ATTACHING PARYS FOR GKT BOARD)
-86 2110510400 1 SCREW MAGCHINE:6-32 X 0,375, PNH,STL TKI435  ORDER BY DESCRI
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Fig. &
Index Tektronix Serlal No. Mfr.
Ho. Part No. Effective Dscont Qty 12345 Name & Description Code Mér. Part Na.
87 210087500 1 WASHERSHLDR:0.14 10 X0.375 00 X 0.1 THK DELRE 80009 210097500
(END ATTACHING PARTS)
198-2752-00  BOI0T00  B104632 1 WIRE SETL.ELEC:67D-1423-02 80009 198275200
198-2752-1  B104832  B126509 1 WIAE SETELEG 670-1433-03 80009 198275201
175-5463-00 B128510 1 CAASSYSRELEC:6,22 AWG,12.5 L RIBAGN TK1867  ORDER BY DESCRI
175-5464-00  B128510 1 CAASSYSRELEC. 10,22 AWG, 10.5 | RIBBON IX1867  OHRDER BY GESCRI
198-4820-00  B128510 1 WIRE SET,ELEC.802-168%-00 80009 GRDER BY DESCRI
195-0008-00  B128510  B140958 1 LEAD.ELECTRICAL:24 AWG,2.625 |91 80008 GRDER BY DESCRI
-88 343-0254-00  BO10100  BOGOODY 1 CLRELCTRAN TUBE:DELRIN IROS 343-0254-00
-85 367-0117-00  BO0100  BO699OS 1 PULLSOCKET.CRT,PLASTIC 0JROS DROER BY DESCR
-90 2000891702 BOI010C  BOGS999 1 GOVER CRT SKT.2.052 0D X 0.291 H,PLASTIC 80003 200081702
-H 136-0450-00 8010100 PO&IYSY 1 SKTPL-INELEKELCTRN TUBE, 14 CONT W/LEADS 80003 136045000
$36-0482-01  BOYOODD  B149989 1 SKT.PL—INELEK:ELCTRM TUBE, 14 CONT W/LEADS TK1867  ORDER BY DESCAL
136-0723-00  B120000  B140958 1 SKTFL-INELEK:ELCTRN TUBE, 14 CONT W/LEADS 80003 ORDER BY DESCRI
$36-0865-00  B140959 1 SKLPL-IM ELEK:CRT CABLE TK1967  ORDER BY DESCRI
198422300 8120000 1 WIRE SETELEC: 80008 188422300
-92 136-0304-02 BO1GI00  BOGHYSI 1 SKT.PL-IN ELEK:ELECTHON TUBE,14 CONTAGT 80003 126030402
(5110 0NLY)
136-0301-01  BOVOODQ  B122289 1 SKTPL-IN ELEKELEGTRON TUBE, 14 CONTACT 80003 13603011
(S1100NLY)
136-0202-4 8122290 1 SKYPL-IN ELEK:ELEGTRON TUBE,14 CONTACT UR0S 136-6202-04
{5110 ONLY)
136-0304-02  BO10100  BOBIOSE 1 SKTPL-IN ELEK:ELEGTRON TUBE,14 CONTACT 80909 136030402
(R5110 DRLY)
136-0301-01 8070000 B122304 1 SKTPL-IN ELEK:ELECTRON TURBE, 14 CONTACT 80003 136020101
(R3110 ONLY)
136-0202-04 8122305 1 SKTPL-IN ELEK:ELECTRON TUBE, 14 CONTACT JR05 136-0202-04
(R3110 OKLY)
195008600  BOTO000 1 LEAD SETELEC:GRT DEFLECTION 50003 155008600
200-0616~01  BO70000 1 COVERCRT SKT:1.78 DIA X 0.2 0, WHITE AR5 DRDER BY DESCEY
-93 200-1675-00 4 LOVER TERMINAL-QUICK DISCONNECT 00773 1-480435-0
-394 131086100 3 TERM QUK DISC..16-20 AWG,0.22 WX 0.62 THK - 00778 B1367-1 (SINGLE
-95 195-0086-00 8010100 BO§RIOG 1 LEAD SETELEG:CRT DEFLECTION 80004 185608600
-9% 426074000 BO10I00  B140958 1 FAASSYDSPL UN: 80004 426074000
426072302 8140659 1 FRASSYDSPL UN: 260 ORDER BY DESCRI
=97 175-0863-00 AR GABLESPELEC:2,22 AWG, STRD,PVC JKT.RBN 08261 5502227 {1061
-98 175-0862-00 AR CABLESRELEC:3,22 AWG, STRD,PVC JKTRBN 08261 350322191461
=99 175-0858-00 AR CABLESPELEC6,22 AWG,STRD,PVC JKT RBN TH1375  175-0858-00
-0 175-0855-00 AR CABLESFELEC:10,22 AWG, STRO,PVC,RBN 08261 S5-1022(106130C
191 13-0821-00 22 CONNECTOR,TERM:22-28 AWG,BRS & CU BE GOLD PL 22526 46221-000
102 3562-0198-00 1 HLDR.TERM CONN:2 WiRE, BLACK 0JROS 352-0198-00
-103 352-0204-00 1 HLDR,TERM CONN:3 WIRE,BLACK (JROS 352-0204-06
=104 352-0206-00 1 HLDR,TERM CONN:10 WIRE,BLACK B009 332020600
175145300 1 LEAD ASSYELEC:2,22 AWG,9.0 L 80009 175145300
131-0861-00 2 TERMQIK BISC.:16-20 AWG,D.22 W X 0.02 THK 0O77g §1387—1 {SINGLE
200-1075-60 2 COVERTERMINAL:QUICK DISCOMNECT 0¥ 14304356
131-0707-00 2 CONTACTELEC:22-26 AWG,BRS & CU BEGOLD PL. 22528 47439000
352-0161-06 1 _HLDRTERM CONM:3 WIRE, BLACK 0JROS OROER BY DESCRI
193-2025-00  BOI010G  B108289 i WIRE 3ETELEC: 20009 198202800
198-3670-00  B108200  B119353 1 WIRE SETELEC: £0009 148387500
198-3878=01  B120000  B140058 1 WIRE SETELEG: TK1867  ORDER BY DESCRI
13-0677--00 2 CONNECTOR TERM:20-24 AWG G8I78 122-0192-019
121-0621-00 2 CONNECTOR,TERM:22-26 AWG BRS & CU BE GOLD PL 22526 46231-000
13070700 BOIO100  B12535t 2 GONTACTELEC:22-36 AWG,BRS & CU BE GOLD P 22526 47438-000
131-1810-00  B125382 2 CONTACTELEC:WIRE TQ PIN.PH BRZ GOLD PI. {07y 871241
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Replaceable Mechanical Parts-5110

Fig. &
Index Tektronlx Serial Na. Mir.
Ne. Part Ho, Effective Dscont Gty 12345 Name & Descriptlon Code Mir. Part No.
1- 131-2065-00 3 TERM,QIK DISC_:18-22 AWG,BRASS TIN PLATED 00779 2-520181-2
175-0825-00 AR CABLE SPELEG 5,26 AWG,STRD,PVC JKT.RBM 08261 111-2699-053
175-0863-00 AR CABLESPELEC:2 22 AWG,STRD,PYC JKT RBN 08261 55-0222-7 (1061
175-1020-00 AR CABLE RF:50 OHM COAXWHY POLYTHN JKT TK2006  ORDER BY DESCRI
352-0161-0¢  B010100  B125351 1 HLDR TERH GOKM.3 WIRE,BLAGK GJR0S ORDER BY DESCRY
204-0736-00  B125152 1 .COMN BODY.PLUG:4 CONTACTS, 3G ROW,LKG CLIP 00774 1-87175-0
352-0198-00 1 HLDR,TERM CONN:Z WIRE,BLACK QJROS 352-0168-00
131-0621-00 18  CONNECTORTERM:22-26 AWG.BRS & CU BE GOLD PL 22526 46231-000
175-0855-00 AR CABLESPELEC:1D,22 AWG STRD PVC R8N 08261 §8-1022(1061}0C
175-0859-00 AR .CABLE SPELEG:S,22 AWG,STRD,PYC JKT RBN TK1375  175-0859-00
175-0863-00 AR CABLESPLLEC:2,22 AWG,STRD,PYC KT RAN 08261 §5-0222-7 (1061
352-0130-00 1 HLDR,TERM CONN:2 WiRE,BLACK GJRNS 352-6198-00
352-0204-00 t  .HLDR.TERM CONM.8 WIRE, BLAGK 0JRDS 352-0204-00
352-0206-00 1 _HLDB,TERM COKMN:10 WIRE,BLACK 80009 352020600
175-8841-00  Bi40953 i GAASSYSPELEC:S,22 AWG,14.0 L RIBBON TK1867  (ORDER BY DESCRI
8-8
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Fig. &
Index Tekironix Serial No. Mifr.
HNo, Part No. Effectlve Dscont Oty 12345 Name & Descriptlon Code Mft. Part Mo.
e 1 GKT BOARD ASSY:INTERFAGE(SEE A3 REPL)
-2 131-0608-00  BOTO1DD  B140958 12 TERMINALPIN:0.385 L X 0.025 PH BRZ GOLD PL 20526 48283026
131-0588-0¢  B140959 20 TEAMINALPIN:0.46 L X 0.025 5Q PH BRZ GLD L 22526 43283429
-1 - 1 CONN,RCPTELEC:(SEE J604 REPL)
4 e 3 CONN.RCPT{SEE J601,]602 ANO JED3 REPL)
-3 136-0269-00  BOtHOD  B12677S 1 GKTPL-iN ELEKCMIGROCIAGCUIT, 34 DIRPCB MT 71785 1335102073
136-0728-00  B126780 5140958 1 SKTPL-IN ELEK:MICROCKT, 14 CONTACT 09322 DILE14P-108
-4 214-1583-02  BO1D100  B1035836 6§  KEXCONK PLZN:CKT BUARD CONN UJRO5  ORDER BY DESCRI
14-2627-00  Bi0S857  B10§746 §  KEYCONN PLZN:CIRCUIT BOARD COXNEGTOR 23880 067900
214-1593-02  BIO06747  B140058 &  KEY.COHN PLZN:CKT BOARD COMN 04R05 ORDER BY DESCR
214-1583-02  B1A095% 3 KEY,CONN PLZN:GKT BOARD CONN 0JR0S CRDER BY DESCRI
200-261-00  B140959 3 COVERELEC COMM:W/POLARIZING KEY QRS ORDER BY DESCR
175-2629-00 6126109 1 CAASSY,SRELEC:2.26 AWG,5.5 [ RIBBON 20009 179282900
-7 386-1938-00 1 REIRFCKT BDJINTERFACE 04280 ORDER BY DESCRI
{ATTACHING PARTS)
-8 210-0777-00 4 RIVETBLIND:0.232 LX0.125 0D AL 43391 AD-42-ABS
{END ATTACHING PARTS)
{ATTACHING PARTS FOR CKT 8D ASSY)
-4 21314600 4 BCREW.TPG,TF.6~20X 0.312,TYPE B.PNH STL TKO435  ORDER BY DESCRI
{END ATTACHING PARTS)
CKT BOARD ASSY:SIGNAL QUT(SEE A5 REFL)
{OPTION 07 DNLY)
129-0259-00  B109310 3 SPACER POST:0.39 L.4-40 THRU,BRS,ALBALOY PL TKOBSE  ORODER BY DESCRI
22218 G0
{OPTION 07 DNLY)
131060800  B10S310 200 TERMINAL,PIN:0.365 | X 0.025 PH BRZ GOLD PL. 22526 48283-036
{OPTION 07 DNLY)
188-4025-00  B109310 1 MWIRE SETELEC:6T0-5757-00 TK1967  ORDER BY DESCRI
{OPTHON 7 ONLY}
133070700 B1OgMO 12 _CONTACTELEC:22-25 AWG,BRS & CU BE GOLD PL 22526 47439-000
(OPTION 07 CHLY)
175-0825-00  B103310 AR _CABLESPELEC:2,26 AWG, STRD,PVC JKT.RBN 80009 175082500
{OPTION 07 ONLY)
175-0829-00  B109310 AR CABLESPELEC:6,26 AWG,STRD, PVC JKT,RBN 63261 111-2669-873
(OPTION 07 ONLY)
32-0164-00  B10S310 1 .HLDH,TERM CONN:6 WIRE, BLACK OJRIS ORDER BY DESCRI
(QPTION OF OlLY;
2-0169-02 8108310 i .HLDRTERM CONN.2 WIRE,RED 8JR0S 352-0169-02
{OPTION G7 OHLY)
152-016%-63 8109210 1 .HLDRTERM CONN:2 WIRE, DRANGE 80009 352015903
{OFTION 07 ONLY)
52-0169-08  B169310 t . HLDRTERM CONN:2 WIRE,WHITE 80003 262018909
[OPTION D7 ONLY)
{ATTACHING PARTS FOR CKT BD ASSY)
211-0116-00  B109310  B122329 3 SCRASSEM WSHR:4-40 X 0,312 PHH, BRS NPPOZ TK0435  QRDER BY DESCT
211029200  B122940 3 SCRASSEM WSHE:A-40 X 0.29, PNH,BRS NI PL. 1K0435  ORDER BY DESCR]
211-0116-00 B1093M10  B122040 3 SCRASSEM WSHR:4-40 X 0.312 PRH BRS, NPPOZ TK0435  ORDER BY DESCRI
(OPTION 07 OlLY}
211028200 B123041 3 5CHASSEM WSHR:4-40 X 0.29,PNH,BRS NI PLPOZ TK0435  ORDER BY DESGAI
IOPTION 67 ONL'Y
{END ATTACHING PARTE)
-0 v CKT BOARD ASSY.1Y FOWER SUPPLY{SEE Ad REPL)
-11 131-0608-00 14 TERMINALPIN:0.365 L X 0.025 PH BRZ GOLD PL 22526 48283-036
TI-0580-00 14 TEAMINALPIN:0.46 £ X 0.025 50 PH BRZ GLD P1. 22526 45283-029
-12 200-0293-00 1 .SHIELD.CAP:1.365 DA X 2.562 L POLTHN 80003 200029300
-13 200-0234-00  BO10100  BO43669 2 SHIELD.CAR:1.0 DIA X 3.562 L POLTHN 80009 200629400
200-0204-00  0A43679 1 SHIELD,GAFR:1.0 THA X 3.562 L PGLTHH 30009 200029400

HEV MAY 1880
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Replaceable Mechanical Parts-5110

Fig. &
Indax Tekiranix Serial No. Mfr.
No. Part Ho. Effective Dscont Oty 12345 Name & Description Code Mfr. Part No.
2 -1 214-0578-00  BOO100  B125356 4 TERM,TEST POINT.BRS CD PL TKD858  QROER BY DESGRI
214-0579-00 B125357 5 TERM TEST POINT:BRS CD PL TK0355  ORDER BY DESCRI
-15 144015400 6  CLIPELECTRICAL:FUSE,CKY BO MEGL BE CU-Sh- 20009 344013400
ZNPL
144032600 B12535F 4 CLIPELECTRICAL FUSE,BRASS 75915 102071
485014900  B125357 2 BPACER.POST.625 | W/4-40 THO EA END,N¥L TKO566  ORDER BY DESCRI
(ATTACHING PARTS)
211-0040-00  B125357 2 SCREW MACHINE 440 X 0.25,BDGH,NYL. TKI158 0104408025
{END ATTACHING PARTS)
(ATTACHING PARTS FOR CKYT BD ASSY)
-16 211-0504-0C 6 SCREW MACHINEB-32 X 0250 PHH STL. TKG435  ORDER BY DESCRI
{END ATTACHING PARTS)

=17 — i TRANSFORMER:{SEE T8(H REPL)

-18 352-0186-00 i HLOR TERM GONN:2 WIRE, BLACK 0JR0S 3532-0198-00

-9 131-0622-00 2 CONTACTELEC:28-32 AWG,BRS & CU BE GOLB PL 22626 46241-000

(ATTACHING PARTS FOR XFMR)

-20 212-0516-00  BOT0100  BO49959 4 SCREW MACHINE:10-32 X 2.0,HEC HD,STL TRO43S  ORDER BY DESCHE
212-0522-00  Ba50000 4 SCREW MACHINE:10-32 ¥ 2.5 HEX HD,2TL TKC435  OHDER BY DESCR!
210-0812-00  BOS2200 4 WASHERFAT0.188DX 0375 0D X 0.3 TK1181  ORDER BY DESGRI

-21 166-0226-00  BO10100  BO049999 4 INSULSWVGELEC:.187 1D X 1.125 LLMYLAR TKO877  DRDER 8Y DESGAI
166-0457-00  BO50000 4 INSUL SLVGELEC:8.191D X 1,875 L, MYLAR S00)% 166043700

-22 220-0416-00 4 NUAPLASSEM WA10-32 X 0.375 HEX STL GO PL TROBSE  511-11200-50-0

{END ATTACHING PARTS}
-23 200-0772-02 1 GOVWERELEC XFAMR:2.125 X 3.75 X 0.875,STEEL 260 ORDER BY DESCH
GRa&Y
TH-4126-00 BiH9310 4 CONNRCPTELEC:BNC FEMALE 24931 28JR205-2
{UPTION OF OHLY}

=24 33142500 ROA0100  BO999SS 1 PANELREAR: 20009 333142500
3142506 H00000  Ri2i1ug 1 PANEL REAR: 80009 333142508
333-1425-08  #121190 1 PANEL REAR: 20009 333142509
333142507 B108510 Bi21188 1 PANEL REAR: 80002 333142507

{GPTION 07 ONLY)
333142508 Biz21180 1 PANEE REAR: 8000% 313142509
{GPTION 07 ONLY)
-25 343-4315-00 2 CLAMPXSTR:PHENOLIC (MROS ORDER BY DESCRI
{ATTACHING PARTS)
-26 210-0407-00 4 NUTPLAIN,HEX:6-32 X 0.25,BRS CO PL 73743 3038402
{END ATTACHING PARTS)

=27 342008200 3 INSULATOR PLATE: TRANSISTORALUMINA #0009 342008200

-28 351-0203-00 3 GUIDE,PL~IN UNEUPPER,BLUE AGETAL 0JRO5 ORDER 8Y DESCRI

-29 351-0286-00  BO10300 8033988 3 GUIDE,PL-IN UNLEOTTOM BLK DELRIN 30009 351028600
351-0286-M BO40000  BOAZ22S 3 GUIDEPL~IN UNI:BOTTOM,BLK DELRIN 80009 351028601
351-0286-02  BOB2226  BOBAIAT 3 GUIDEPL-KI UNIBOTTOM, BLK DELRIN BOO0Y 3510258602
331-1286-04  BO6G34E  B111019 3 GUIDEPL-IN UNLOWER, BLACK NYLON s0009 351028604
351028607 B1i1020 3 GUIDE PL-IM UNY LOWER NYLON GJRO5 GROER BY DESGAL

(ATTACHING PARTS)

30 2011-H05-00  BO10100  B111019 3 SCREW MACHINE 4-40 X 6.188,FLH, 100 DFG,STL. TK0435  OROER BY DESCRI
213-0813-00  Bi11020 6 SCREW.TPG,TF:4-20,0.312L PLASTITE, FLH,8TL 72224 ORDER BY DESCRI
A3-0814-00  Bri020 1 SCREW.TPG,TR:4-20,0.250, PLASTITE,FLH,STL TK0858  ORDER B8Y DESCRI

{END ATTAGHING PARTS)

-3 426-0718-00 1 FRASSYPWR-AMP: (260 ORDER 8Y DESCAI
210-6817-00  BGI0CO0 3 .EYELETMETALLIC:0.689 0D X 0.125 L BRASS THD938  SE-34
131-1254-01 BR30000 3 CONTACTELEC:GROUNDING BE AL HT TR 80009 131125401

-3z 175-0826-00 AR CABLESPELEC:3,26 AWG, STRDPVC JKT,RBN 80009 75042600

-3 175-0820-00 AR CABLESPELEC:G,26 AWG, STRD.PVE JKT REN 18281 114.-2689-973
131-1396-00 1 BUS,CONDUCTOR:B.22 AWG,1.5L 80009 131188600

-M 131070700 2 CONTACTFLEC:22-26 AWG,ERS & GUJ BE GOLD PL 22526 47436-060

8-10 REY MAY 1890



Replaceable Mechanical Parts-5110

Fig. &
Index Tektrenix Sarial No, Mfr.
No. Part No. Effective Dscont Oty 12345 Nama & Description Code Mir. Part No.

2 -5 352-166-02 i _HLORTERM CONN:S WIRE.RED 80609 352016602
131188500 t BUS,CONDUCTOR:8,22 AWG,1.5L TK1967  ORDER BY DESCA
131-0707-00 2 CONTACTELEC:22-26 AWG,BRS & CU BE GOLD PL 22926 47439000
352016651 1 HLORTERM CONN:S WIRE BROWN 80009 352016601
158402400 B109310 1 WIRE SETELEC: TK196/  ORDER BY DESCR

(OPTION 07 ONLY)
11-0707-00 8 CONTACTELEC.22-28 AW BRS & C1 BE GOLD PL 22626 47439-000
175-0857-00 AR .CABLE SPELEC:8,22 AWG,STRD,PVC JKT.RBN TKI37S  175-0857-00
352-0166-04 1 HLDA,TERK CONN:3 WIRE YELLOW 20009 352016604
REV MAY 1950 8-11



Replaceable Mechanical Paris-5110

Fig. &
Index Tektronix Sarial No. Mfr.
No. Part No. Effeciive Dscont Qty 12345 Name & Desctiption Code Mfr. Part Na.
1 - 200-1375-00 1 COVERSCOPE:FRONT TK164%  ORDER BY DESCRI
{GPTION 02 ONLY)

-1 200-0728-M BOi0100  Bogagag 1 COVER KDL ERD: 80009 200072801
200-0728-06  B10G0G0 1 COVER KDL END: (MROS OROER BY DESCRI

-2 200-0728-00 1 GOVERHOLU END: 5.9t X 0.91 X 0.36 BLUE RO5 208-0728-00

-3 367011600 T HANDLE CARRYING:15.54 L, BLUE ViYL 12138 DROER BY DESCRI

(ATTACHING PARTS}

4 212-0587-00 4 SCREW SHOULDER:10-32 X 0.55,0.5 RDH,S1L 83486 OROER BY DESCRI

=5 J86-1624-00 2 PLATEHDL RTNG:STAIN{ESS STEEL 260 GROER BY DESCRI

~& 336-1263-00 2 PLATE,HOL MTG:FRONT WRO5 GROER BY DISCHY
{END ATTACHING PARTS)
-7 I-0183-00  BOIOMOO  Bi0S297 1 COVER,SCOPELEFT SIDE 80009 330015300
390-0469-80  B105208 1 CAB.SIDE.DSPL:SIDE 0J260 ORQER BY DESCRE
380~-0193-01 BOTOH00  B104843 i COVERSCOPFELEFT SIDE a0002 380019309
{OPTION 02 ONLY)

390047100 BI04BI4 1 COVER DISPLAY-LEFT SIDE 0JRUS ORDER BY DESCGRI
(OPTION 02 DALY)

214-0812-00 4 FASTENER PAWLLMW 0.08 THK PANEL 80009 214081200

& 386-1151-00 4 CLAMPRIM CLENC:SPG STLCD PL 53553 ORDER BY DESGRI

-4 386022700 4 STOPRCLPRIM CL-ACETAL H05 386-0227-0a

-1t 214-0604-00 4 WASHERSPR THSN:0.26 (DX 0.47 OD X 0.01 92830 ORDER BY DESCRI

THKSST

-11 214060301 4 _PIN,SECURING:0.45 Dia X 0.27 ZAMAK CD PL 80009 214060301

-12 200-0192-00  BO10Y00  B1GS297 i COVER,SCOPERIGHT SIDE 40009 390019260
390-0469-00  B105293 {  CABSIDEDSPL:SIE 260 ORDER BY DESCRI
396-4192-01 BOTO100  Bi04843 1 COVERSCOPERIGHT SIDE 80009 3009204

(OPTION 02 ONLY)
380-0471-01 Bi04844 1 COVERDISPLAY:RIGHT SIDE BENGH W/LATCH 0JR%S ORDER BY DESCRI
) {QPTION 02 ONLY)
214-0812-00 4 FASTENERPAWLUAY 0.08 THK PAREL 80009 214081200

-12 386-1151-00 4 L CLAMRRIM CLENG.SPG STLCGD PL 53553 ORDER BY DESCRI

-14 366-0227-00 4  STORCLPRIM CL:ACETAL GJRO2 386-0227-00

-15 214-0604-00 4 . WASHER SPR TNSN:0.251D X 6.47 0D X 0.01 92830 ORDER BY DESCRI

THK, 88T

=16 214-0603-0% 4 _PINSEGURING:0.45 DIA X 0.27. ZAMAK CD PL 80008 214060301

-17 3690-M80-06 8010100 BiOS297 1 COVYERSCOPE:BOTTOHM 40002 390019000
390-0470-00  B105293 1 CAB.BOT.DISPLAY-BOTTOM GJ260 ORDER BY GESGRI
214-0812-00 4 FASTENERPAWL UM .08 THK PANEL 80a0g 214081200

-18 346-1151-00 4 _CLAMPRIM CLENC:SPG STLGD PL 83953 ORDER BY DESCRI

-13 386-0227-00 4 _STORCLPRIM CL-ACETAL 0JRoS 186-0227-00

-20 214-0604-00 4 WASHERSPA THSH.0.26 IDX 0.47 0D X0 04 2830 ORDER BY DESCRI

THK. 85T

-2 214-0603-01 4 _PWSECURING:0.45 DIA X 0.27 ZAMAK CD PL 20008 214060301

=22 348007300 2 _HINGE BLOGK STA:L FR,R REAR.BEACK AGETAL 80009 248007300
{ATTACHING PARTS)

=23 211-0532-00 4 _SCAEWMACHINEB-32 X Y50 FIEH §TL TKD435  QRDER 8Y DESCAE

24 210045700 4 _NUTPLASSEM WAE-32 X 01.312,5TL GO PL TKO435  QRDER BY DCSCRE
{END ATTACHING PARTS)

25 348-0208-00 2 FOOTCABINET.L FRONT,BLACK PU 80009 348020800

-2 348-0074-00 2 HINGE BLOCKLSTAR FR,L REAR BLACK AGETAL 80009 348007400
(ATTACHING PARTS)

- 211-0532-00 4 SCREWMACHINE:G-32 X 750,FILH,STL TKD435  ORDER BY DESCHI

-28 210-0457-00 4 NUTPLABSEM WA-B-32 X 0.712STLCD PL TKO435  ORDER BY DESCRI
(END ATTACHING FARTS)

8-12 REV MAY 13990



Replaceable Mechanical Parts-5110

Fig. &
Index Tektronix Serial No. Mz
No. Part No. Effective Dscont Oty 12345 Mame & Description Code Mfr. Part No.
-29 348-0207-00 2 FOOT.CABINET:R FRONT,BLACK PU 80008 348020700
-30 348-0275-00 1 FLIP-STAND.CAB.:3.75H85T TKO508  ORDER BY DESCRI
-3 212-0305-00 2 SCREWEXT RLY.8-32X 0,312 HEXHD,STL Q4260 ORGER BY CESCRE
-32 212-0008-00 2 SCREWMACHINE:3-32 X 0.5,PKH,STL TK0435  MACHINE SCREW.
-33 210-0008-00 2 WASHER,LOCK: #8 INTL,0.02 THK,5TL K085  ORDEA BY DESCR!
-4 161-8388-00 2 SPACERPLATE125 X 6.57 X 0.8.AL 01260 ORDER BY DESCH)
-35 343-0256-00 2 RINR BLKSCOPE:PLASTIC 0./R05 ORDER BY DESCH
(ATTACHING PARTS) TK0435  ORDER BY DESCH
~36 2591-0531-00 4 SCREWMACHINES-32 X 375, FLHSTL
[END ATTACHING PARTS)

REV MAY 1930 8~-13



Replaceable Mechanical Parts-5110

Fig, &
In%ax Tektranix Sarial Nao. 12345 Name & Descripiian Mir.
Mo. Part No. Effective Dscont Qty Code Mfr. Part No.

4 -1 35119500 BO1O1D0  B123319 1 SLIDE R EXT23.0L X 1.69 80009 351018500

{RACKMOUNT OHLY)
¥51-0195-01 B123320 H SLIDE, DWR, EXTW/CLOSED MOUNTIMG SLOTS D66E6 C-F1%-91
(RACKMOUNT OHLY)
-2 391-0i04-00 i SLSECTDWR EXT:12.8256X 2.25 08666 C-7eQ-2
(ATTACHING PARTS}

-3 212-0004-00 8 SCREW, MACHINE:8-32 X 0.312, PNH,STL TKG435  ORDER BY DESGRI

210-0858-00 § WASHER, FLAT.0.172 10X 0.5 0D X 0.062,BRS 12327 QRDER BY DESCRI
{END ATTACHING FARTS)
-1 407088902 BO1D100  BO9GS908 BRACKET,RACK MT-RIGHT, ALUMEINUM 80009 407089302
AGT-08599-00 B100000 1 BRACKET,RACK MT-ALUMINUM 04260 ORDER BY DESCHI
{ATTACHING PARTS)
-3 212-0040-00 2 SCHEW, MACHIME:8-32 X 0.375, FLH, 100 DEG,STL TKO435  ORDER BY DESCH
(ENEY ATTACHING PARIS)
-6 407-0893-00 1 BRACKET,RACK MT:ALUMINLIM 0s260 ORDER 8Y DESCRI
{ATTACHING PARTS)
<7 212-0040-00 2 SCREW MACHINE:8-32 X 0.375 FLK, 100 DEG,STL TKO435  DRDBER BY DESCRI
(END ATTACHING PARTS)
-3 300019100 BOIOTDD  BIOS2O7 1 GOVER, SCOPEL:RIGHT SIDE 20004 380019100
290-0502-00  B105298 1 CAB.SIDE DSPLRIGHT RACK, 4260 ORDER BY DESCRI
J00-0192-M BOID100  P104343 o COVER SCOPE:RIGHT SIDE BOO0Y 350019201
{DPTIOK 02 ONLY}

390-0471-1 B104844 1 GOVER DISPLAY: RIGHT SIDE BENCH W/LATCH OIRDS ORDER BY DESCAL
{OPTION 02 ONLY}

214-0812-09 4 FASTEMER PAWL: /W 0,08 THK PANEL BG00S 214081200
-5 386-1151-00 4 -CLAKPRIM CLENC.SPG ST GD PL 83553 OROER BY BESCHI
-10  386-0227-00 4 _STORCLPRIM CLACETAL 0JROG 386-0227-00
=11 214-0604-00 4 MWASHERSPR TWSH:0.26 IDX 0.47 0D X 0,01 THK G5T 92830 ORDER BY DESCRI
12 214-06863-01 . 4 PINSECURING.0.45 DIA X .27, ZAMAK CD PL B000% 214080301
~-13 390-0194-00  BO10100  BIgS297 4 COVER.SCOPELEFT SIDE 85009 150012400
300-0503-00 B105298 1 CADB.SIDE,DSPLLEFT.RACK 04260 ORDER 8Y DESCR
300-0193-01 BO1Q300  B104843 1 COVER SCOPE:LEFT BIDE 80008 3900193
{OPTION 02 OKLY)

290-0471-00 B1a4a44 1 COVER, DISPLAY:LEFT SIDE 0JRCS ORDER BY DESCRS
{OPTION 02 ONLY)

214-0812-00 2 -FASTENER, PAWL:UAY 0.08 THK PANEL 80003 214081200

-14  386G-1151-40 2 -CLAMPRIM CLENC SPG STL CO L 83553 ORDER BY DESCRI

-9 386-0227-00 2 . STORCLPRI CL-ACETAL 0JROS 386022700

-6 214-0604-00 2 -WASHER PR TNSN:0.26 1D X 0.47 00 X 0.0 THK 357 92830 CORDER BY DESCHI

-17 214-0603-01 2 PIN.SECURING:(.45 DIA X 0,27, ZAMAK CD PL 20009 2146606301

-18  390-0222-00 Bo10160  Bi0s297 2 COVER SCOPE:BOTTOM 80009 380022200
390-0505-00 8105298 1 CAB.BOT,5COPE: BJ260 ORDER BY DESCRI
214-0812-00 4 FASTENER PAWL: LW 0.08 THK PANEL 80008 214081206

-19 286-1151-00 4 CLAMPRIM CLENC:SPG STLGCD L 83553 ORDER 8Y DESCR!

=20 386-0227-00 4 STOPCLRRIM CLACETAL MJRG5 228022700

-21 214-0604-00 q CWASHER SPR THNSN:D.26 1D X 047 0D X 0.0% THK 88T 92930 ORDER BY DESCRI

-22 214060201 4 -PINSECURING:0.45 DIA X 0.27 ZAMAK GD PL 80009 214060301

23 212-0183-00 3 SCREW,MACHINE:3-22 X 0.3975 HEX HD,STL TKOS58  ORDER BY DESCRI
212-0104-00 3 GCREW, MACHINE 832 X 0.275 HEX HD, ST, 04260 ORDER BY DESCRI

=24  210-0608-00 t0 WASHER LOCK: #8 INTL,0.02 THILSTL TK0858  ORDER BY DESCH|

~25  361-0389-00 1 SPACER,PLATEB.125 AL L~SHAPE GJ260 ORDER B8Y DESCR

REV MAY 1960



Replaceable Mechanical Parts-5110

Fig. &
Indenst Tektronix Serial No. 12345 Name & Description Mir.
Ma. Part No. Effective Dscant Gty Code Mir. Part No.
5 STANDARD ACGESSORIES
070213301 1 MANUAL TECH: INSTRUCTION 30009 070213401

-1 161-0033-45 i CABLE ASEYPWR,.3,0.75MM 50,2204 38.0 L 80009 ORDER BY DESCAI
-2 151003349 i CABLE ASSYPWR, . 3,0.75MM 50,2404 950 L 20069 ORDER BY DESCRI
-3 161-0033-44 i CABLE ASSY.PWR, 3,0 75MM 502, 240V,98.0 L 80069 ORDER BY DESCAI

REV MAY 1390 8-i5



ATTAGHES T {NTERFACE
TTCKT BOARD AS SHOWN ON

FIG. 2 — MAINFRAME
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ACCESSORIES

Fig. &
Index  Teklronix  Seriab/Model No. o Wiy
Mo. Part No.  Eff Dgoont Gty 12345 Marne & Description Cote  WHr Part Number

070-2134 -0 1 MANDAT, TECE: THSRUCT GH 80005  (70G-2E34-01

@ 5110 OSCILLGSCOPE



QPTION OPTION

NUMBER A1 NUBBER A2
Unlversal Eurp K.
220 volt/50 Hz 240 volt/H0 Hz
Rated 16 ampere Rated 13 ampere

CPTION
NUMEER a4

North American
240 volt/B0 Hz
Reted 15 ampere
{12 amp max; NEC)

Fig. &

Index  Tektronix  Serial!Model No. M

WO, Part Mo.  EA Dscont Oty 12345 Mame & Description Code  Mifr Part Number
-1 LBL-0035-46 | CABLE ASSY,PWR:3,0.73MM 30Q,2720V,%8.0 L BOOLY  1AL-0033-46
-2 LEE-D033-4% 1 CABLE ASSY,FWE:3,t0.75MM 50,240V,953.0 L A0009  1a1-0033-49
-3 LRl -D033-44 1 CARLE ASSY, PWR-3,0075MM G, 240W,95.0 L BOCOY  LAL-0033-44

3110 GSCILLOSCOPE 0]



MANUAL CHANGE INFORMATION

At Tektronix, we continually strive to keap up with latest electronic developrments
by adding circuit and component improvements to our ingtrlments as soon as they
arg developed and tested.

Sametimes, due to printing and shipping reguirements, we cant get these
changes immediately into printed manuais. Hence, your manual may contain new
change information on fallowing pages.

A single change may affect several sections. Sincethe changeinformation sheets
are carried in the manual until all changes are permarerntly entered, some
duplication may occur. If no such change pages appear following this page. your
mantat is correct as printed.



Taktronix

MANUAL CHANGE INFORMATION

® Date: __ 5.12-87 Change Reference: _ M63696
COMMITTED TOEXCELLENCE

Product: 51

10

Manual Part No.:

070-2134-01

DESCRIPTION PG. 52

THESE CHANGES ARE EFFECTIVE AT SN B141085

REPLACEABLE ELECTRICAL PARTS LIST CHANGES

CHANGE TO:
Ad 670-1339-08 CIRCUIT BD ASSY LV POWER SUPPLY
A4CE72 281-0797-00 CAP,FXD,CERDI:15PF,10%,100V
AACBTS 281-0865-00 CAP,FXD,CER DI:1000PF 5%,100V
A4RB72 315-0911-00 RES, FXD,FILM:910 OHM, 5%, 0.25W
ADD:
A4RB74 315-0621-00 RES,FXD,FIl_M:620 OHM,5%.,0.25W
DIAGRAM CHANGES
C D E F G H
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Ad4-LV POWER SUPPLY CIRCUIT

BOARD (SN B125357 & ABOVE).
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Product 5110

Date: 5-12-87

Change Reference ....rjb_?’ﬁgﬁ_

DESCRIPTION
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alct DC MANUAL CHANGE INFORMATION
T ron IE\ “m__ Charge Reference MSA727 Rev,

COMMITTED TO EXCELLENCE Dale

srocuct. 9110/R5110 Oscilloscope Manual Part Mo 070-2134-01

DESCRIPTION PG 52

EFFECTIVE SERIAL NUMBER B14095% Revised 8/10:87

Revised 11/24/87

TEXT, REPLACEABLE PARTS LIST
& DIAGRAM CHANGES

TEXT CHANGES

ADJUSTMENT, page 3-1
Change Table 3-1 1o read:

TABLE 3-1

LIST OF TEST EQUIPMENT REQUIREMENTS FOR ADJUSTMENTS

Performance i : |

Description

Requiraments

Application

Example

Armplfiar plug-in unit!

Bandwidth, de 10 2 MHZ; deflection
factar, 5 mv 10 SWidiv.

One required for a!
tests. Twa required
for X-¥ Phase Shift

4, TEKTROMIX SATEN
Amplifer
b TEKTRONIX 5A184

adjusimens, .
| Duah-Trace Amplifier.

Tima-base phag-in uns Sweap rala, at least 2usdiv, All tests except X-¥

Phaze Snift agjustmant.

‘ a. TEKTHRONIX 5B10N
Time-Base.

Calbration generaisr Amphtugde calibration, 5 my w5\, Vertizal and Harizontal

i a. TEKTRONIX PG 506
J acouracy, £0.25% into 1M(E; oulpul, Gan adiusiren:.

| .

|

Caloratior. Gereraar
square wawe al approximately 1 kHz.

i X—\Ifr Phase Shift a. TEKTRCMIX F5 503
adjustment. Functon Geresator £

S N Y

a TEKTRONIX DMSS1 A

Opuon 62 Digital

Multimeter 2

Sing- wave generator Frequency, 100 kHz: owput ampliude,

variable from 250 mY 10 6 V 1nto 506,

Digital wolrmater ! Hangs, Fers to 250 volis;

accuracy, within 0.1% .

Power Supoly
Calitirator Sterage
adjustment.

a. TEKTROMIX Part No.
012-0057-01.

impedanca, 5005 length, 42 inch;
CLNNECIors.one.

Coaxal cable Var and Horz

Gain adustiments,

1 Two |dantical amplifiers ara requirad to adfust 1-y phase ditlerance.

2 Requiras a TM 500-series powar module.
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Product __R1IG/REII0 Date: 3/1%/87 Change Refereace _MO6727 Bey.

DESCRIPTION

5. Adjust High-Voltage Power Supply

Delete this portton of the manual Adjusirment procedure as if does nof apply ta the new
configuration. )

10. Adjust Vertical Gain
For steps d, e and g substitute the foliowing:
d. Checlk-—the display for a vertical deflection for five divisions = 0.15 div.

e Adjust-—Vert Gain, R136 for exactly five divisions of deflections. See high voltage
locator page for iocation of IR136..

g. Check—the display for vertical defiection of five divisions, 2 0.15 division (= 3%,

# necessary, re-adjust Vert Gain, R136 for the optimum gain setting. compromise the
adjustment 1o distribute any error between compartments.

11, Adjust Horlzontal Centering

This portion of the procedure may be used as given in the marniual except for step @,
which should now read’

e. Adjust-Hor Cent R730 1o set the start of the unmagnified sweep ai the center vertical
graticule line. See Figure 3-5 for adjustment locatiorn.

12 Adjust Horizontal Gain
For staps d and e substitute the following:
d. Check—4he display for a horizontal deflection of five divisions, + 0.15 division + 3%.

&. Adjust—Heriz Gain, R1186 for exaclly five divisions of deflection. See high voltage
locator page for location ot LR118,
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Product .....5110/RG110. Date: 115,87 Change Reference MBAT27 Bow

DESCRIPTION

Page 5-2, ADD:

INTERFACE (SN B0140959 & above)

The interface circuit provides aninterconnection of signals, logic fevels, and power-
supply vollages between plug-in units and the oscilloscope mainframe. 1t incorporates circuits
that determine the ventical display mode and ampiify the vertical and horizontal display signals.
Functions of interconnections not discussed are labeled on the Interface diagram.

Clock Generator

The Clock Generator stage produces a 200 kHz timing signal {clock) for chopping
between vertical plug-ins and amplifier channels within the piug-ins. This circull consists of
Q710, G700, and associated passive components, which are connected as a multivibrator. When
the multivibrator receives a chop actuate level (+5 voltsy, it free runs at 200 kHz. (The chop
actuate levelis routed through the vertical plug-ins to the timebase unit, and is present at
contact A20 of J1000 when a multitrace display is required and the time-base Display switch
i5 setto CGhop.} The chop actuate ievel also disables Q910 which locks out the altemate-drive
pulses. The Clock Generator has two outputs. One output is sent to the Countdown circuit (U800
as a timing signal, and the other output is sent to the CRT circuit to biank the chop-switching
transients.

Countdown Circuit

The Countdown Circuit produces the display switching signal for both the Alternate and
Chopped switching modes. This circuit is composed of U800 and its discrete passive
components. Each J-K flip-flop is a divide-by-two counter, and ihe first one drives the second.
The Countdown circuit is activated by a negative-going transition which can come from either
the Clock Generator Q710 er fromthe timebase plug-in unit via grounded-base amplifier
Qs510.

The Clock Generator input results in chopped-mode vertical switching. The input from
ihe timebase unit coincides with the end of each sweep, and results in aliernate-mode vertical
switching. The output from the divide-by-two portion of the Countdown circuil {UBDOA-

LU800B) is sent via contacts B21 of J300 and J800 to the channel-switching circuits
incorporated within duai-trace vertical piug-in units.

Page 3 of 38




Product _ B110/R5110 . Date: __3/15/87 Change Reference __M56727 Rav.

DESCRIPTION

The outputs from the divide-by-four portion of the Countdown circuit, UB00B, are used
for plug-in switching. One output is sent to the hase of Q413 o produce plug-in switching of
the single beam display, and the other outputis sent via contact B21 of J1000 to produce dual-
sweep switching in dual timebase units. The Vertical mode switchirg sequence and some of the
display combination possibilities are fully discussed under General Operating Information in the
Operating Instructions section of this manual.

Verticat Amplifier

The Ventical Amplifier circuit provides approximately X10 amptification of the vertical
signal before passing it to the vertical deffection ampiitier in the display unit. The Vertical
Amplifier consists of Q400, Q401, G600, Q601, and respective passive components connected
in a cifferential configuration. The output signalis in phase with the output of the vertical plug-

i,

Horizontal Amplifier

The Horizontal Amplifier consists of @820, 0821, 930, Q931, and respective passive
components. This circuitis nearly identical to the Vertical Amplifier just descrived. It receives
a push-pull input directly from the horizontal plug-in compartment via contacts A7 A13,B7,
and B13 of J1000. The two haives of this ampiitier are balanced inthe Quiescent condition by
the adjustment of R730, Horizontal Centering. The output of the Horizonta! Amplifier is sentto
the Harizontal Detlection Amplifier.

Vertical Plug-in Switching

The vertical plug-in switching circuit accepts the push-pull signal outputs from both
vertical plug-ins. Emitter foliowers Q830-Q631 and Q430-Q431 switch a high-impedance
input to two pairs ot FET's, Q520-Q521 and Q420-0421. The switching circuit consists of
Q413 and Q510 connected as a comparator. Plug-in "on” logic levels are applied to the
swilching circult in addition t6 the switching signal from the Countdown circuit. The switching
circut permits only one of the two vertical plug-in signals to pass o the Vertical Amplitier. In
the chopped switching made., the switching between input signals occurs at 100 kHz (switching
occurs on both the negative and positive-going transition), and in the alternate mode, switching
occurs at the end of every second sweep. If no “on” logic level is applied o the switching circuit
from either vertical plug-in, Q420 and Q421 will remain on, passing any signal fromthe left
vertical plug-in.
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v pall 1/15/8 MERT?
Product 2110/RA110 Date: . Jf_lf F)? ‘e Change Reference 1167 ’

DESCRIPTION

Page 5-2, CIRCUIT DESCRIPTION.
ADD:

VERTICAL & HORIZONTAL DEFLECTION AMPLIFIERS (SN B140959 & above)

Vertical Deflection Amplifier

The Vertical Deflection Amplifier provides the final amplification of signals applied
from the vertical plug-in units. !t praduces a push-pull output sufficient to drive the crt
vertical deflection plates The amplifier consists of 124, 3126, 1134 and Q136 connected ina
differential conliguration.

The input signal arrives via P500 from the interdace circuit. The output signal is
developed across the collector-load resistors, R124 and R134, and is about 50 times the
magnitude of the input signal. The gain of this stage is set by the Vertical Gain adjustment,
R138, 1o provide a calibrated verlical display.

Horizantal Deflection Amplifier

The Horzontal Deflection Amplifier consists of Q104, Q106 G114, and Q116. This
clrcutt is basically the same as the Vertical Deflection Amplifier just described. It provides
final amplification of signals from the horizontal plug-in unit, which arrive via P900.

Resistor R116, Horiz Gain, provides Q106-Q116 emitter degeneration o setthe gainofthe
slage to provide a calibrated harizontal display.

Beam Finder

It & high-amplilude signal or a misadjusied controt has deflected the trace or display off
screen, it can be located by pressing the front-panel BEAM FINDER pushbutton. This opens
5200 allowing current through R125 into the emitter circuits of both deflection amplifiers.

R125 limits the current available 1o the transistors and, hence, 1o the coliector-load resistors.
Thus, the dynamic range of the deflection plates is limited to an on-screen level, and the display
is compressed within the viewing area.

Also whenthe BEAM FINOER switch is pressed, extra current is fed into the Z-axis
ampiifier via 209 (diagram 3) to the base of Q222 which produces a slight increase incrt
beam intensily. This allows the trace o be displayed even though the INTENSITY control may be
positioned fully counterclockwise.

XY Phasing

Variable capaciter G116 is connectad acress the input emitters of the Horzontal
Deflection Ampltiers. This capacitoris adjusted to eliminate any phase difference between the
vertical and horizontal detlection systems when operating in the XY made.
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Produss __5110/R5110 Dute, 22315787 Change Reference _ MRATZT Rev.

DESCRIPTION

Page 5-2, CIRCUIT DESCRIPTION
ADD:

CRT CIRCUIT (SN B0140353 & above)

The CRT eircuit produces the high voltage and provides the control circuits necessary for
operation of the CRT. This circuit also inciudes the Z-Axis Amplifier stage o set the intensity of
the CRT display.

Z-Axis Amplifier

The Z-Axis Amplifier {consisting of 0222, Q226, and Q234) is a current driven shunt-
feedback aperational amplifier with a vottage output. The teedback path is from the collectors ot
Q226 and Q234 through R227 to the base of 0222. Transistors Q226 and Q234 are connected as
a collector-coupled complimentary amplifier to provide a fast linear output signal while
consuming minimum quiescent power. The output voltage provides the drive signal to contro!
the CRT intensity level through the control-grid drive circuit.

The output level of the Z-Axis Amplifier is established by the voltage drop across R227
it reference to virtual ground at the base of Q222 (the operational amplifier summing point).
The current through R227 is determined by the input current from any combination of several
sources, such as fromthe front-panel INTENSITY controd, plug-in interface (Blanking
intensification, ete.), and from Q214 Transistor Q214 is an arnplifier with two inputs: one
framthe rear-pangt EXT INTENSITY INPUT connector and the other from the front-panel BEAM
FINDER switch. Q214 sets these input signals to a level suitable for proper respense by the Z-
Axis Amplifier.

High-Voltage Oscillator

Transistor 0252, Transformer T240, and associated circuitry make up the oscillator
that produces the high-voltage AC waveform. The voitage waveformat the collector of Q252 is a
sing wave at the resonant frequency of T240 and RC network R254-C252.

When the ingtrument is turned on, current through Q264 provides forward bias for
Q252 Transistor Q252 conducts and the collector current increases. This develops a voltage
across the primary winding (G252 collector) of T240. A corresponding vollage increase is
produced inthe feedback winding of T240 (terminals 3 and 6], which is connected via R254 10
the base of 252, and Q252 conducts even harder. When base current flows, C262 charges
negatively, eventually turning off Q252. With Q252 off, the transtormer is free to oscillate
through one cycle. During this time, the requlator circult supplies current to charge C262 to
its starting vatue. Then, as the primary voltage nears its negative peak, Q252 is turned on again
and the cycle repeats.
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Product . 8310485110 .. . . e A8 /ET Change Referenee MEEFZT Rev.

DESCRIPTION

The amplitude of sustained oscillation depends upon the average current delivered to the
base of G252 by the regulatar cireuitry. The frequency of oscillation is approximately 35 kHz.
Components C251 and R251 decouple the unrequiated +38Y supply line.

High-Voitage Reguiator

Transistors Q278, 0264, and associated circuitry form an amplifier that regulates the
output voltage of the high-voltage supply by contrelling the current detivered to the high-
voltage oscillator.

Regulationis provided by feedback 1o the cathode supply through divider network
R272A, R2728, C249, and C273. If the cathode supply voltage drops below its nominal -3330
volts {more postive), the base of Q278 is pulled up and more current is delivered to Q252 by
Q284 hence, increasing the oscillation amplitude. Conversely, if the output level increases,
(1264 supplies less current to G252 and the oscillation amplitude decreases.

R277 and C277 reduce the amplfier gain at higher frequencies to dampen the regulator
response to large load changes caused by the z-axis blanking pulses.

Ra720 compensates for anode (ot pin 2) variations with line voltage. As the line
voltage increases, the ancde voltage increases. R272D forces the cathode voltage to decrease
fmore positive) keeping the crt accelerating voltage constant,

NOTE

The +30 volt supply is used as the positive retererice for the divider network,
The voftage has to be set accurately o get the correct high voltage out.

R276 and C276 form a start-up circuit which allows the high voltage oscillator to start
up slowly_Voltage rises with the RC time constant of R276 and C276 until the diode {CR276)
clamps it at approximately 30.5 volts.

High-Voltage Rectifiers and Qutput

The high-voltage transformer, T240, has three output windings. The first winding is
6.3 voits forthe crt filament. This winding (no terminal numbers) at the fop of the
transformer is referenced o the cathode voltage to prevent cathode-to-tilament breakdown. The
second transtormer winding, terminals 7, 8, and 10, supplies the high-vollage AC which is
rectitied and fitered 10 produce the negative voltage at the cathode. The third winding,
terminals 1 and 2 of transformer, is not used in this oscilloscope.

With dinde CR247 attachad to terminal 13 on transtormer T240,-3330 volts is
suppliedto the cathode of the CRT. When jumper W298 is installed parallelto R272C) and
diede CR247 s atached to terminal 10 ontransiormer T240, the cathode supply output is
4330 volts: but it is not used on this oscilfoscope.
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Praduct __ 5110,/95110 Date: .. 3/15/87  Change Refercnce . MEBTZ7 Zey.

DESCRIPTION

The reciitier and filter circuit consists of CR247, G248, and ¢249. Note that capagcitor
C249 serves adual purpose. First i provides filtering for the crt ancde, and second it provides
an ac feedback path 1o the supply regulator.

CRT Contral Circulis

The INTENSITY control, when used in conjunction with the FOGUS control, provides a
well-defined display. The Intensity range control, R245, is a fine adjustment of the quiescent
grid voltage to bias the CRT just below cutoff when the Z-Axis Amplifier cutput is at its
minimum quiescent level {INTENSITY contral counter-clockwise and no intensitying or
blanking inputs).

Transformer T240 provides the signal used to generate the CRT control-grid voltage.
Components R299, C246, and CR245 half-wave rectify the waveform to reduce the Inad on the z-
axis amplifier. After resistor R248, the signal is an ac square wave with diode CR244 setting
the upper level and CR243 setting the lower level. The upper levetis controlled by the intensity
range adjustment, R245, and the lower level is controlied by the z-axis amplifier output level.

The negative control ground voltage for the crt is provided by diodes CR241 and CR242,
rectitying the square wave and using the cathode supply as a reference, G242 acts as a fitter for
the rectifier and provides a high-frequency path for z-axis control signals.

Protection ta the crt is provided by neon buibs DS271, DS272, and DS273 when the
voltage difference between the conirol grid and the cathode exceeds about 180 volts.

Front-panef FOCUS and internal Astigmatism controis have been incorporated for
arriving at an optimum crt display. The FOCUS control, R235, provides the comect voltage for
the second ancde inthe crt. Propervoitage tor the third anode is obtained by adjusting
Astigmatism control, R286. In order to obitain optimum spot size and shape. both the FOCUS and
Astigmatism controls are adjusted to provide the proper electrostatic lens configuration inthe
ot

The Geometry adjustment, R285, varies the positive level on the vertical deflection
plate shieids to controi the overall geometry of the display. The TRACE ROTATION control, R291,
permits adjustment of the DC current through beam rotation ¢oil L2371 to align the display with
the harizantal graticute lines.
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Product G1I0/RE110 Date: ....3/15482 _ Change Reference _MRETFZT Rev.

DESCRIPTION

Page 5-4
ADD:
LOW-VOLTAGE POWER SUPPLY AND CALIBRATOR (SN BO140959 & above)

Calibrator

The Calibrator circuit is comprised of Q885, Q890, and associated passive companents
to produce a squarewave output with accurate amplituds at a rate of twice that of the power line
frequency. This output is available at the probe test jack on the display unit front panet. With
the calibrator paich cord installed, a 4 milliampere (peak-to-peak) squarewave curent is
available. When the calibrator jumper is removed, a 400 millivolt {ground to peak) square-
wave voltage can be measured at the left (nongrounded side) front-panel calibrator jack.

The resistive-capacitive network at the base of Q885 receives a pulsating DC valtage
from full-wave rectifier CR835 and CR836, producing a nearly symmetrical switching signal
for Q885 and Q890. As QBY0 is alternately switched on and off at twice the line frequency,
current through RB20 is alternately switched through the transistor and CR890. With the
calibrator patch cord installed, 4 milliamperes of current flows through R893 with zero volts
out. When the calibrator patch cord is removed, current flows 1hrough R892, and 400
miflivolts is measured across R892.

CIRCUIT DESCRIPTION, SIGNALS OUT (OPTION ;?ONLY}

Add the following SIGNALS OUT circuit description, which appiies only lo instruments
with Option 7 installed,

SIGNALS OUT (OPTION 7 ONLY)

The Signals Qut circuit provides the Left Qut, Center Out, Right Out, and Gate Out signals
1o the rear-panel BNC connectors. These signals are derived trom the plug-in units instailed in
the plug-in compartments.

Gate Out Amplifier

The Gate Out Amplitier is a high-gain, common-emitter amplifier consisting of Qas0.
The sweep unblanking signal, applied to the base of Q930, is inverted at ihe collector.
Transistor Q990 is effectively switched on and off by the unblanking signal which produces 5
volts to approximatety a zero volt signal.
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Product __ BLLA/RG1IC Daw: 3/15/87 Change Reference MHARZ2Y Bey.

DESCRIPTION

Left Out, Center Out, anc Right Qut Ampiitiers

The push-pult amplifier which consists of Q967, 872, 0980, QY70, and Q975
provides a replica of the plug-in unit signal installed inthe right plug-in compartment to the
rear-pang RIGHT OUT BNC conniecter. The ditierential signal applied to the emitter followers
Q867 and Q870 is 50 millivolts per CRT division of signal. Thisis amplified by Qg72, Q875,
and Q980 used as an operational amplifier in a shunt feedback configuration. The stage has a gain
often. The signal at the collector of Q980 is cemered at ground. The addition of R977 ghifts the
negative levelto nearground, so the signal starts at ground and goes positive.

The remaining amplifiers associated with the Left Out and Center Out signals are
identical to the Right Out amplifier just described, except the source of ihe applied signals is
fromthe plug-in units installed in the left and center plug-in compartments respectively.
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Product 2110/R5110 . Dater — 3/15/87  Change Reference _M56727 Rey.

DESCRIPTION

The following changes are effective at serial number B140959

This information details changes to the manual made necessary by modifications ko the 5110.
The rnodifications resulted in the removal of one circuit board, the changing of three others, as
well as changes ko many of the mechanical parts.

REPLACEABLE ELECTRICAL PARTS LIST CHANGES

REMOVE:

A2 §70-1454-01 B124445 CKT BOARD ASSY:SINGLE BEAM ALX

crz 283-0000-00 CAP. FXD,CER DI:0.001UF,+100-0% 500V

C7i4 281-0628-00 CAP._FxD,CER DE:15PF,5%,500V

Cris 281-0628-00 CAP. FXD,CER D¥:15PF 5%,500V

c71 281-0628-00 CAP.FXD,CER DI:15PF 5%,500V

CR702  152-0141-02 SEMICOND DVC,DI.SW, 5130V, 150MA 30V, D0O-35
CR704  152-0141-02 SEMICOND DVC DI:SW, 5130V, 150MA, 230V, D0O-35
CR712  152-0141-02 SEMICOND DVC,DI:SW,51,36V,150MA 30V, D0-35
CR714  152-0141-02 SEMICOND DVC,DI:SW, 51,30V, 150MA, 30V,DO-35
CR721  152-0141-02 SEMICOND DVC.DISW, 51,30V, 150MA 30V, DO-35
CR722 152-0141-02 SEMICOND BVC,DI:SW,51,30V,150MA, 30V, DO-35
Q707 151-0341-00 TRANSISTOR:INPN S1TO-106

Q72 151-1005-00 TRANSISTOR SILICON JFE N-CHANNEL

Q703 151-0341-00 TRANSISTOR:NPN,SI,TO-108

Q7o4 151-1005-00 TRANSISTOR:SILICON JFE N-CHANNEL

Q7 151-0341-00 TRANSISTOR:NPN,S1,TO-106

Qriz 151-1005-00 TRANSISTOR:SILICON JFE N-CHANNEL

Q73 151-0341-00 TRANSISTORNPN S, TO-106

Q74 151-1005-00 TRANSISTOR:SILICON JFE,N-CHANNEL

Q721 151-0182-00 TRANSISTOR:SELECTED

Qr22 151-0152-00 TRANSISTOR:SELECTED
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Product .. 5110/R5110 Date: . 3/16/87 Change Reference __ M567/Z7 Rev.
DESCRIPTION
R701 216-0103-00 Boiaioo B126262 RES. FXD.CMPSN:10K OHM, 10%,0.25W
R701 315-0103-00 8126263 RES. FXD . CMPSN:10K OHM 5%,0.25W
R702 316-0103-00 BO10100 B126282 RES. FXD.CMPSN:10K OHM 10%,0.25W
H702 315-0103-00 B126263 RES. FXD . CMPSN: 10K OHM 5%, 0.25W
R703 318-0103-00 BO10100 Bi26282 RES. FXD CMPSN: 10K OHM,10%,0.25W
R703 315-0103-00 B126263 RES. FXD CMPSN:1 0K OHM, 5%,0.25W
R704 316-0103-00 BO10100 Bt2s262 RES. FXD CMPSN: 10K OHM,10%,0.25W
R704 315-0103-00 B126263 RES FXD CMPSN 10K OHM 5%,0.25W
A7Q5 315-0422-00 B124445 RES. FXD,CMPSN:4 3K OHM 5%.0. 25W
R708 316-0103-00 BO10100 B128262 RES. FXD,CMPSN 10K OHM,10%,0.25W
R7086 315-0103-00 B12445 AES. FXD,CMPSN:10K OHM,5%,0.25W
R707 316-0103-00 BO10100 Bi26262 RES. FXD,CMPSN:10K OHM,10%,0.25W
R¥07 315-0103-00 B126263 RES. FXD,CMPSN 10K OHM,5%,0.25W
R708 315-0432-00 B124445 RES. FXD,CMPSN:4.3K OHM 5%,0.25W
R709 316-0103-00 BO10100 B126262 RES. FXD,CMPSN: 10K OHM, 10%.,0.25W
R709 315-0103-00 B126263 RES.FXD,CMPSN:10K OHM,5%%,0 26W
R710 316-0103-00 BO1G100 B126262 RES. . FXD,CMPSN: 10K OHM,10%,0.25W
RT10 315-0103-00 B126263 RES. FXD,CMPSN:10K OHM 5%.0.25W
R712 316-0472-00 Bo1Q300 B126262 RES. FXD CMPSN:4 7K OHM, 10% 0.25W
R712 315-0472-00 B126263 RES. FXD CMPSN4. 7K OHM,5%.0.25W
R713 318-0332-00 Bo10100 Bi126262 RES. FXD CMPSN,3.3K OHM, 10%,0.25W
R713 315-0332-00 B126263 AES. FXD.CMPSN:3.3K OHM 5% 0.25W
R715 321-0402-00 RES. FXD,FILM:150K OHM, 19%,0.125W
R716 321-0356-00 RES. FXD,FILM:49.9K OHM, 1%, 0.125W
R717 321-0350-00 RES FXD,FILM:43.2K OHM,1%,0.125W
R718 316-0153-00 Ba10160 B126262 RES.FXD,CMPSN: 15K OHM,10%,0.25W
RY1B 315-0153-00 B126263 RES. . FXD,CMPSN:15 K OHM,5%,0.25W
R720 321-0385-00 RES. FXDFILM:A100K OHM, 1%,0.1258W
R721 321-0356-00 RES. FXD,FILM:45 9K OHM, 1% 0.125W
R722 321-0385-00 RES. FXD,FILM:61.9K OHM, 19%,0.125W
A723 316-0153-00 Ba1o1o0 R126262 RES. FXD,CMPSN: 15K OHM, 10%,0.26W
R723 315-0153-00 B126263 RES.,FXD,CMPSN:15K OHM 5%,0.25W
R724 316-0272-00 Bo10100 B126262 RES. . FXD.CMP3N:2. 7K OHM, 10%,0.25W
R724 315-0272-00 B126263 RES. FXD,CMP SN2 7K OHM,5%,0.25W
VR270  152-0149-00 SEMICOND DEVICE:ZENER,0.4W, 10V 5%
CHANGE TO:
At 670-1621-14 CKT BOARD ASSY HIGH VOLTAGE DEFLECTION
Al 670-7478-01 CKT BOARD ASSY:INTERFACE
A4 670-1339-04 CKT BOARD ASSY.LV POWER SUPPLY
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5110 Oscilloscgne 1/15/87

MSUF27 Rew.

The lotlowing part numbers are for the new A1 High Vollage Deflection circuit board
and supersede [he part numbers currently shown in the Replaceable Electrical Pans fist for
the ofd A1 High Voltage Deflection circuit board.

C1od 281-0811-00 CAP.FXD,CER DI1OPF 10%, 160V

C106 283-0690-00 CAP FXD MICASB0PF, 19,300V

C116 281-0258-00 CAP_ VAR PLASTIC10-180FF,100Y

G124 283-0811-00 CAP FXD.CERDINOPF,10%, 100V

C12¢ 283-0898-00 CAP_FXD MICA D:360PF,1%,500V

C136 283-0625-00 CAP FAD MICA D:220PF, 1%.,500V

czz2 281-0775-00 CAP FXD . CER DI 1UF,20%,50V

G223 281-0775-00 CAP FXD,CER DI:0.1UF,20%,50V

G224 283-0051-00 CAP . ,FXD,CER DI:6.0033UF 5%, 100V
G238 283-0167-00 CAP FXD,CER DI0.1UF 10%,100V

C240 283-0008-00 CAP_FXD,CER,DI:0. 1UF 20%,500V

C24i 285-1154-00 CAP. FXD,PLSTC:0.001UF 10%,6000V
GCa4az 285-0507-01 CAP.FXD,PPR DI:0.0047UF 20,6000V
G245 283-0189-00 CAP_FXD,CER Di:0.1UF,20%, 400V

C246 283-0077-00 CAP_FXD,CER D{:330FF,5%,500V

G248 285-0509-01 CAP FXD,FPR DI0.0068UF,20% 5000V
C249 285-0509-01 CAP. FXD.PPR DI:0.0088UF,20% 5000V
C251 290-0194-00 CAP FXD.ELCTLT:10UF +50-10%.,100V
Cc252 283-0203-00 CAP_FXD,CER DI-Q.47UF 20%.50V

C262 281-0815-00 CAFR.,FXD,CER DI:.0.027UF,20%, 50V

c273 283-0184-00 CAP_FXD.CER DI:4.7UF,20% 50V

G276 290-0145-00 CAP FXD ELCTLT10UF +75-10%,50V
Ca77 281-0775-00 CAP_FXD.CER DI0.1UJF,20% 50V

C2g1 283-0068-00 CAP FXD.CER DI.0.01UF +100-0%,500V
CR209  152-0061-00 SEMICOND DEVICE:SILICON, 175V,100MA
GR211  152-0061-00 SEMICCND DEVICE:SILICON, 175V, 100MA
CR214  152-0141-02 SEMICOND DEVICE:SILICON 30V 150MA
CR215  152-0061-00 SEMICOND DEVICE:SILICON, 175V, 100MA
CH222  152-0141-02 SEMICOND DEVICE :SILICON. 30V, 156MA
CR224  152-0061-00 SEMICOND DEVICE:SILICON, 175V 100MA
CR228  152-0061-00 SEMICOND DEVICESILICON, 175V, 100MA
CR234  152-0081-00 SEMICOND DEVICE:SILICON, 175V, 100MA
CR240  152-0242-00 SEMICOND DEVICE:SILICON,225V.200MA
CR241  152-0242-00 SEMICOND DEVICE SILICON,225V,200MA
CR242  152.0242-00 SEMICOND DEVICE SILICON 225V 200MA
CR243  152-0242-00 SEMICOND DEVICE SILICON 225V 200MA
CR244  152-0242-00 SEMICOND DEVICESILICON 225V 200MA
CR245  152-0242-00 SEMICOND DEVICE SILICGN, 225V 200MA
CR247  152-0408-00 SEMICOND DEVICE:SILICON, 10KV, 5MA
CR252  152-0400-00 SEMICOND DEVICE:SILICON. 400V 1A
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CR234
CR285
CR269
CR270
CR272
CH273

CR276
CR298
DS271
DS272
Ds273
DS274

Pio2
Pt
P118
P12
P130
P20%

P2&2
P260
Paan
p2ag
Qto4
G108

Q114
Q116
Q124
Q126
Q134
Q136

Q214
Q222
Q226
Q234
Q264
Q278

R101
R102
R103
Ric4
Ride
Rio?
R108

R112
H113

182-0141-02
152-0141-02
152-0141-02
152-0141-02
182-0248-00
152-0246-00

152-0141-02
152-0331-00
150-0030-00
150-0030-00
153-0030-00
150-0030-00

131-0583-00
131-0588-00
131-0589-00
131-0589-00
131-0589-00
121-058%-00

131-05689-00
131-0589-00
131-0589-00
131-058%-00
151-0615-00
151-0150-00

151-06153-00
151-0190-00
151-0815-00
151-019Q-00
151-0615-00
151-6190-00

151-0341-00
15t-0180-00
151-0407-00
151-0406-00
151-0435-00
151-0341-00

315-0101-00
315-0221-00
315-0390-00
308-0668-C0
321-0128-00
315-0470-00
308-0539-00

315-0221-00
315-0320-00

SEMIGOND DEVICE SILICON, 30V 150MA
SEMICOND DEVICESILICON 30V, 150MA
SEMICOND DEVICE:SILICON 30V 15CMA
SEMICOND DEVICE:SILICON, 20V 150MA
SEMICOND DEVICE:SW, 51 40V, 200MA
SEMICOND DEVICE, 3W 5[40V, 200MA

SEMICOND DEVICE:SILICON,30V,150MA
SEMICOND DEVICE:SILICON,B00V,25MA
LAMP,GLOW:NEON, T-2.60 TO 80 VOLTS
LAMP . GLOW:NEON,T-2,60 TQ 80 VOLTS
LAMP GLOW:NEON,T-2,60 TO 90 VOLTS
LAMP GLOWNEON,T-2,60 TO 90 VOLTS

TERMINAL PIN:.0.48 | X 0.025 50
TERMINAL.PIN:G.46 1 X 0.025 S0
TERMINAL PiN:0.48 L X 0.025 SO
TERMINAL PIN:O.48 L X 0.025 SG
TERMINAL,PIN:Q.46 £ X 0.02% 80
TERMINAL PIN:0.46 L X 0.025 SQ

TERMINAL,.PIN:0.46 L X 0.025 30
TERMINAL PIN.C.46 L X 0.025 5Q
TERMINAL PIN:0.46 L X 0.025 SQ
TERMINALPIN:C.46 L X 0.025 8Q
TRANSISTOR:SILICON NPN
TRANSISTCRISILICON NPN

TRANSISTORSILICON WNPN
TRANSISTOR:SILICON NPN
TRANSISTOR:SILICON NEN
TRANSISTOR:SILICON NPN
TRANSISTOR:SILICON NPN
TRANSISTOR:SHICONNPN

TRANSISTOR:SILICON . NPN
TRANSISTOR:SILICON NPN
TRANSISTORSILICON NPN
TRANSISTORSSILICON PNP
TRANSISTOR:SILICON,PNP
TRANSISTORSILICON NPN

RES. FXD,.CMPSN:100 OHM,5%,0.25W
RES. FXD . CMPSN:220 OMM,5%,0 25W
RES. FXD.CMPSN:39 OHM,5%,0.25W
RES. FXD.WW:B 2K OHM 3%, 7W

RES. FXD,FILM:210 CHM,1%,0.125W
RES. FXD,.CMPSN:47 OHM 5%,0.25W
RES. FXD WW:2 25K OHM,0 5%, 3W

RES. FXD.CMFSN:220 OHM,5%.0.25W
RES. FXD,CMPSN:39 OHM 5%.0.25W
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Rey .

R114
R116
R118
B112

R123
R124
Riz25
R1286
Ri128
R132

K133
R134
R135
R13g
R138
Reoz

K203
R208
A207
H208
R209
RzZ11

R213
R215
R218
R217
R218
R219

R222
R223
R225
Rz227
R231
R232

R234
R238
R24¢
A241
R242
R243

R244
H245
R246
R247
R=248
R249

308-0688-00
311-1244-00
308-0539-00
315-0221-00

315-0390-00
308-0668-00
303-0751-00
321-0128-00
308-0539-00
315-0221-00

315-0390-00
308-0668-00
315-0390-00
311-1244-00
308-05338-00
315-0563-00

315-0103-00
315-0682-00
315-0822-00
318-0473-00
315-0184-00
315-0103-00

315-0623-00
315-0103-00
315-0153-00
315-0103-00
315-0183-00
315-0683-00

Ji5-0102-00
315-0472-00
315-0161-00
321-0399-00
35-0103-00
315-0154-Q0

305-0183-00
315-0821-00
315-0102-03
315-0102-03
315-0331-03
315-0106-00

35-0101-03
311-1136-00
315-0104-00
315-0102-03
315-0103-03
315-0100-02

RES.FXD.WWE.2K OHM, 3% 7W

RES. VAR NONWIR:100 CHM,10%,0.50W
RES_FXD,WW:2.25K OHM,0.5%,3wW
RES_FXD,CMPSN:220 OHM,5%,0.25W

RES. FXD.CMPSN:39 ORHM,5%,0.25W
RES. FXD.WW:E.2 K OHM, 3%, 7W
RES. FXD,CMPSN: 750 OHM,5%,1W
RES. FXD,FILM:210 CHM, 1% 0.125W
RES. FXD,WW:2 25K OHM,0.5%,3W
RES.,FXD,CMPSN:220 ORM,5%,0.25W

RES. FXD,CMPSN:33 OHM,5%,0.25W
RES. FXD,WW:6.2K OHM, 3%, 7W

RES. FXD,CMPSN:38 COHM,5%.0.25W
RES. VAR.NONWIR:100 OHM,10%,0.50W
RES. FXD.WW:2.25K OHM, 0 5%, 3W
RES. FXD,CMPSN:56K OHM,5%,0. 25W

RES..FXD,CMPSN:10K OHM,5%,0.25W
RES. . FXD,CMPSN:E 8K OHM.5%,0.25W
RES. ,FXD,CMPSN:8.2K OHM,5%,0.25W
RES. FXD,CMPSN:47K OHM, 5% 0.25W
AES. FXD,CMPSN: 180K OHM,5% 0.25W
RES. FXD,CMPSN:10K OHM 5% 0.25W

RES. FXD,CMPSN 62K OHM 5%,0.25W
RES. FXD,CMPSN; 10K OHM,5%,0.25W
RES, FXD CMPSN: 15K OHM,5%,0.25W
RES. FXD,CMPSMN: 10K OHM,5%,0.25W
RES.,FXD,CMPSN: 18K OHM,5%,0. 25W
RES. FXD,CMPSN.68K OHM,5%,0.25W

RES. FXD.CMPSN: 1K OHM,5%,0.25W
RES. FXD,CMPSN:4.7K OHM,5%,0.25W
RES. FXD,CMPSN:100 OHM,5%. 0 25W
RES. FXD,FILM: 140K OHM, 1%,0.125W
RES. FXD,CMPSN:10K OHM,5%.,0.25W
RES. FXD.CMPSN: 150K GHM,5%.0.25W

RES. FXD.CMPSN:18K OHM,5%,2W
RES. FXD.CMPSN.820 OHM,5%,0 25W
RES. FXD.CMFPSN: 1K OHM,5%,0.25W
RES. FXD,CMPSN: 1K OHM,5%,0.25W
RES. FXD,CMPSN:330 OHM,5%,0.25W
RES. FXD,CMPSN:10M OHM 5%,0.25W

RES. FXD,CMPSN: 100 OMM,5%,0.25W
RES..VAR NONWIR: 100K OHM 30% 0.25W
RES. FXD,CMPSN:100K OHM 5%,0.25W
RES. FXD,CMPSN 10K OHM,5%,0.25W
RES. FXD,CMPSN: 10K OHM, 5%,0.25W
RES. FXD,CMPSN:10 OHM, 5%.0 25W
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A250
R251
R254
R263
R264
RZ65

R267
R268
R272
R273
R274
R27E

R277
R278
R279
R282
R285
R28e

Ra87
R237
R298
R299
T240
TP226

TP267
VR239
VH245
VR263
VR281
VRZ8z

315-0430-02
308-0801-00
307-0105-00
315-0122-00
315-0561-00
315-0105-00

315-0101-03
315-0103-03
307-1224-00
315-0103-03
315-0205-00
315-0684-00

315-0104-00
315-0102-03
315-0103-03
315-0163-01
211-1235-00
211-1241-00

301-0783-00
315-0470-00
301-0563-00
315-0104-00
120-1466-00
214-0579-G0

214-0573-00
152-0295-00
152-0427-00
132-0304-00
152-0285-00
152-0285-00

RES.,FXD,CMPSHN:43 OHM,5%,0.25W
RES..FXD WW:5.1 OHM, 5%, 2W
RES.FXD,CMPSN:3 9 OHM,5%,0.26W
RES. FXD,CMPSN:1.2K OHM,5%,0.25W
RES. FXD,CMPSMN:560 OHM,5% 0.26W
RES..FXD,CMPSN: 1M OHM,5%.0.25W

RES . FXD,CMP3N:100 OHM 5% 0.25W

RES . FXD,CMPSN: 10K OHM,5%,0.25W
PASSIVE NETWORK:HV DIVIDED NETWORK
RES FXD,CMPSN:10K OHM, 5,0 25W

RES. FXD,CMPSN:2M OHM,5%,0.25W
RES.,FXD,CMPSN 680K OHM, 5%, 0.25W

RES. FXD,CMPSN:100K OHM,5%,0.26W
RES, FXD,CMPSN:1K OHM,5%,0.25W
RES. . FXD,CMPSN: 10K OHM,5%,0.25W
RES. FXD,CMPSN:16K OHM,5%,0.25W
RES., VAR NONWIR 100K OHM,20%, 0.50W
RES, VAR NONWIR: 100K QHM, 10%, 0.5

RES. FXD CMPSN:1 8K OHM 5%,0.50W
RE3..FXD CMPSN:47 OHM,5%,0.25W
RES_FXD CMPSN:S6K OHM,5%,0.50W
RES..FXD.CMPSN:1 00K OHM 5%, 0.25W
XFMR,PWR,SDN&SUHIGH VOLTAGE
TERM, TEST POINT.BRS CD PL

TERM.TEST PQINT:BRS CD PL
SEMICOND DEVICE.ZENER,1W,82V 5%
SEMICOND DEVICE.ZENER,0.4W, 100V 5%
SEMICOND DEVICE:ZENER,0.4W 20V,5%
SEMICOND DEVICE.ZENER,0.4W,62V,5%
SEMICOND DEVICE:ZENER,0.4W 62V ,5%,

The follcwing part numbers are for the new A3 Inferface circuit board and supersede the
par numbers currentiy shown in the Replaceable Electrical Parts list for the ofd A3 interface

circtit bogred.

C400 281-0812.00
Ca11 281-0797-00
C503 281-0775-00
C510 281-0797.00
C520 281-0775-00
CB20 281-0775-00
C721 281-0812-00
C740 290-0748-00
CEOO 281-0775-00

CAP.FXD,CER Di: 1000PF, 10%, 100V

CAP. FXD,CER DI:15PF 10%,100V
CAP_ FXD.CER DI:0.1UF 20%,50V
CAP. FXD CER DI 15PF,10%, 100V
CAP_ FXD CER DLLO.1UF 20%,50V
CAP_FXD CER DLO.1UF 20%, 50V
CAP_FXD.CER DI:1000PF,10%,100V

CAP_ FXD.ELCTLT10UF +50-10%.25V
CAP_FXD.CER Dl:0.1UF,20%,50V
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cem
cB10
G814
Cooo

caoz2
C830
CR400
CR420
CR421
CR423

CR432
CR433
CR5MM
CRS20
CR8oo
CRazo

CR830
E513
E514
4300
JE0O
J1000

P800
PE40
P710
P740
Pao0
P300

Q400
Q401
Q413
Q420
421
2430

Q431
Q510
Q520
Q521
Q600
Q601

Q830
Q831
Q700
27Mm
G710
Q820

281-0814-00
281-0823-00
281-0773-00
290-0748-00

2B1-0786-00
281-0775-00
152-0141-02
152-0141-02
152-0141-02
152-0141-02

152-0141-02
152-0141-02
152-0141-02
152-0141-02
152-0141-02
152-0141-02

152-0141-02
276-0532-00
276-0532-00
131-1678-00
131-1078-00
131-1078-00

131-0589-00
131-0589-00
131-058S8-00
131-0589-00
131-0589-00
131-0589-00

151-0188-00
151-0192-00
151-0341-00
151-1005-00
151-1005-00
151-0341-00

151-0341-00
151-0341-00
$151-1005-00
151-1005-00
151-0188-00
151-0192-00

151-0341-00
151-0341-0Q
151-0196-00
151-01906-00
151-0190-00
151-0188-00

CAP. FXD.GER DI100PF, 10%, 100V
CAP.,FXD,CER DIL470PF.10%, 50V
CAF.,FXD,CER DIL0.01UF,10%, 100V
CAP.FXD,ELCTLT 10UF +50-10%,25V

CAF. FXD,CER DI1150FPF,10%, 100V

CAP_ FXD,CER DEOAUF 20%, 50V
SEMICOND DEVICESILICON 30V, 150MA
SEMICOND DEVICE:SILICON, 30V, 150MA
SEMICOND DEVICE:SILICON, 20V, 150MA
SEMICOND DEVICE:SILICON 30V, 150M4A,

SEMICOND DEVICE:SILICON, 35V 150MA
SEMICOND DEVICE:SILICON,30V 150MA
SEMICOND DEVICE:SILICON, 20V 150MA
SEMICOND DEVICE:SILICON,30V,150MA
SEMICOND DEVICE:SILICOMN, 30V, 150MA
SEMICOND DEVICE:SILICON,30V,150MA

SEMICOND DEVICE:SILICON,30V,150MA
SHIELDING BEAD:

SHIELDING BEAD.
CONNECTOR,RCPT:28/56 CONTACT
CONNECTOR,RCPT:28/56 CONTACT
CONNECTOR.RCPT:28:568 CONTACT

TERMINAL PIN.0.46 L X 0.025 SQ
TERMIMNAL PIN:G.46 | X 0,025 SQ
TERMINAL PIN:Q. 46 L X 0.025 50
TERMINAL PIN:0.46 L X 0.025 S0
TERMINAL PIN:0.46 L X 0.025 5C
TERMINAL PIN:0.46 L X 0,025 S0

TRANSISTOR SILICON PNP

TRANSISTOR SILICON NPN,SEL FROM MP35852
TRANSISTOR:SILICON NPN
TRANSISTOR.SILICON JFE N-CHANNEL
TRANSISTOR:SILICON JFE N-CHANNEL
TRANSISTOR:SILICON NPN

TRANSISTOR:SILICON NP
TRANSISTOR:SILICON NPR
TRANSISTOR:SILICON JFE N-CHANNEL
TRANSISTOR:SILICON,JFE N-CHANNEL
TRANSISTOR;SILICON,PNP
TRANSISTOR:SILICON NPN,SEL FROM MPS552

TRANSISTOR:SILICON NPN
TRANSISTOR:SILICON NPN
TRANSISTORSILICON, NPN
TRANSISTOR:SILICON NP
TRANSISTOR:SILICON, NPHN
TRANSISTOR:SILICON, PNP
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Q821 151-0192-00 TRANSISTOR.SILICON,NPN SEL FROM MF3832
0810 151-0241-00 TRANSISTOR:SILICON NFN

2830 151-0148-00 TRANSISTOR:SILICON PNP

Q83 151.0182-00 TRANSISTOR:SILICON NPN,SEL FROM MPS3B52
R200 315-0101-00 RES. ,FXD CMPSN100 OHM,5%.0.25W
H220 315-0474-00 RES..FXD CMPSN:ATOK OHM 5%,0.25W
Ra21 315-0474-00 RES. FXD,CMP3SN 470K OHM,5%,0 25W
R400 315-0293-00 RES. FXD,CMPSN:39K OHM,5%.0.25W
R401 315-0822-00 RES. FXD CMPSN:B.2K OHM, 5%, 0.25W
R402 321-0222-00 RES.,FXD FUM:2K OHM, 1% 0.1 25W
R403 315-0273-00 RES. .FXD CMPSN:27K OHM,5%,0.25W
R404 315-0273-00 RES. . FXD CMPSN:27K OHM 5%,0. 25W
R405 321-0159-00 RES. FXD,FILM:442 CHM, 1%,0.125W
R406 315-0103-00 RES. FXD,CMPSN: 10K OHM 5°%.0.25W
R414 321-0402-Q0 RES. FXD FILM:1A50K OHM.1%,0.125W
R411 321-0350-00 RES. FXD FILM:43.2K OHM 1%, 0.1258W
FA412 321-0356-00 RES. FXD,FILM:29.9K OHM, 19%,0.125W
R413 315027200 RES ,FXD.CMPSN:2 7 OHM, 5%.0.26W
R414 315-0220-00 RES..FXD.CMPSN:22 OHM.5%.0.25W
R420 315-0753-00 RES..FXD,CMPSN:75K OHM,5%,0.25W
R421 315-0103-00 RES. FXD,CMPSN: 10K OHM,5%,0.25W
R422 315-0153-00 RES. FXD,.CMPSN: 15K OHM,5%,0.25W
H430 315-0362-00 . RES. FXD,.CMPSN3. 6K QHM,.5%.,0.25W
R431 I15-103-00 RES. FXD CMPSN:10K OHM,5%,0.25W
R432 315-0753-00 RES..FXD,CMPSN:75K OHM.5%,0.25W
R433 315-01563-00 RES. FXD.CMPSN:15K OHM, 5%.0.25W
R500 315-0393-00 RES. .FXD,CMPSN:35K OHM 5%.0.25W
R501 315-0101-00 RES. FXD,CMPSN:100 OHM,5%,0.25W
RS02 315-0822-00 RES. FAD, CMPSN:8.2K OHM,5%,0.25W
R503 315-0103-00 RES. FXD CMPSN: 10K OHM, 5%,0.25W
R564 321-0222-00 RES..FXD,FILM:2K OHM, 1%,0.125W
R51¢ 321-0356-00 RES. FXD,FILM:49 9K OHM,1%,0.125W
R511 321-0365-00 RES.,FXD FILM:81.9K OHM, 1%6,0.125W
AG12 321-0385-00 BES. FXD FILM, 100K OHM,1%.0.125W
R514 315-0220-00 RES.FXD CMPSN:22 OHM,5%,0.25W
Rs21 315-0753-00 RES, FXD,CWMPSN: 75K OHM,5%,0.26W
R522 315-0103-00 AES. FXD,CMPSN10K OHM 5%.,0.25W
R530 315-0101-00 RES. FXD,CMPSN:100 CHM,5%,0.25W
RE31 315-4101-00 RES. FXD CMPSN100 OHM,5%,0.25W
R532 315-0103-00 RES. FXD,CMPSN 10K OHM,5%,0.25W
R533 315-0753-00 RES_FXD.CMPSN: 75K OHM,5%,0.25W
R534 315-0362-00 RES. FXD,CMPSN:3 6K OHM,5%,0.25W
RE29 315-0474-00 RES. FXD,CMPSN:470K CHM, 5%,0.25W
R639 315-0474-00 RES. FXD,CMPSN 470K CHM, 5%,0 25W
R700 315-0102-00 RES. FXD,CMPSN:1K OHM,5% 0.25W
R701 315-0222-00 RES. FXD.CMPSN:2.2K OHM,5%,0.25W
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R710
R711

R720
R721
R722
R730
H800
R801

R816
HB12
R813
1820
R821
830

RE3:
R832
H500
R902
R9a3
Ra904

HS10
Rg14
Rg820
Ra21
Rg22
R%30

R931
Ra32
Uaoo
YRS3¢

315-0102-00
315-0223-00

315.0223-00
315-0223-00
315-0822-00
311-1133-00
315-0102-00
315-0102-00

315-0102-00
315-0183-00
315-0750-00
315-0393.00
32%-0222-00
315-0223-00

315-0383-00
321-0222-00
315-0183-00
315-0102-00
315-0201-00
215-0103-00

315-0273-00
315-0474-00
315-0101-00
315-0822.00
315-0331-00
321-0153.00

315-0154-00
315-0331-00
156-0567-02
152-0149-00

RES. FXD,.CMPSN: 1K OHM,5%.0.25W
RES. FXD,.CMPSN:22K OHM,5%,0.25W

AES. FXD,CMPSN:22K OHM 5%,0.28W
RES. FXD.CMPSN:22K OHM 5%,0.25W
RES. FXD.CMPEN:8 2K OHM,5% 0.25W
RES. VAR NONWIR: 10K OHM,30%,0.25W
RES. FXD,CMPSN:1K OHM,5%,0.28W
RES. FXD,CMPSN:1K OHM,5%,0.25W

RES. FXD,CMPSN: 1K OHM,5%,0.25W
HES_ FXD,CMPSN: 18K OHMM 5%, 0.25W
RES. FXD CMPSN:75 OHM,5%,0.25W
RES.,FXD,CMPSN:35K OHM 5%,0.25W
RES. . FXD FILM:2K OHM,1%6,0.125W
RES FXD CMPSN:22K OHM 5%,0 25W

RES..FXD,CMPSN 39K OHM 5%,0.25W
RES. FXD,FILM:2K OHM, 19%.,0.125W
RES. FXD,CMPSN:18K OHM,5%,0.25W
RES. FXD,CMPSN:1K OHM,5%,0.25W
RES. FXD,CMPSN:200 OHM 5%,0.25W
RES. FXD,CMPSN:10K OHM,5%,0.25W

RES FXD,CMPSN, 27K OHM 5%,0.25W
RES. FXD, CMPSN:470K OHM,5%,0.25W
RES. FXD,CMPSMNAGO OHM 5%,0.26W
RES. FXD,CMPSN:8,.2K OHM,5%,0.25W
RES_ FXD CMPSN:330 OHM 5%.,0.25W
RES..FXD,FILM:442 OHM,1%,0.125W

RES. FXD,CMPSN: 150K OHM 5%.,0.25W

RES. FXD,CMPSN 330 OHM.5%,0.25W
MICROCIRCUIT,DI:DUAL J-K NEG-EDGE-TRIG FF
SEMICOND DEVICE:ZENER 0.4W,10V,5%

The following part numbers are for the Ad LV Power Supply circuit board at serial number 8740858 & up
and supersede the part numbers currently shown in the Replaceable Electrical Parts list for the A4 High
Valtage Deflection circuit board, senal number E140958 & bsfow.

ceto
C815
C8z0
cez22

Ca3o
ca37
Ca3s
CB42
casz
CB57

290-0511-00
290-0510-00
290-0134-00
2B81-0762-00

2B5-0828-00
290-0509-00
290-0508-00
293-08658-00
281-0550-00
281-0773-00

CAP. FXD,ELCTLT:250UF,+75-10%,250V
CAP_ FXDELCTLTB000UF,+100-10%,15V
CAP_ FXD,ELCTLY.22UF,20%,15V

CAP. FXD,CER DIL27PF,20%, 100V

CAP.FXD,PLSTC:0.047UF,20%,100V
CAP. FXD,ELCTLT.3000UF, +100-10%,50V
CAP_FXDELCTLT:3000UF +100-10%.,50V
CAP. FXD.ELCTLT:22UF +50-10%,100V
CAP. FXD CERDIN120PF,10%,500V

CAP. FXD,.CERDIO.0TIUF, 10%,100V
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G860 290-0963-G0 CAP_ FXD ELCTLT:22UF +50-10%,100Y
G265 281-0861-00 CAP. FXD,CER D1 270PF 5%, 50V

Ce70 2490-0134-00 CAP FXDELCTLT.22UF 20%,15Y

cgve 281-0572-00 CAP_FXD,CER DI:8.8PF,+/- 0.5PF,500
Ce87s 281-0773-00 CAP FXD,GER DLO.01UF,10%, 100V

Gag1 290-0267-00 CAP. FXD ELCTLTIUF 20%.35V

883 290-0267-00 CAP. FXD ELCTLT:1UF 203,25V

Casg 2B1-0765-00 CAP FXD CER DILEEPF 10% 100V

CHB10  152-0066-00 SEMICOND DEVICE:SILICON, 400V, 7500 A
CH811  152-0066-00 SEMICOND DEVICESILICON, 400V, 750MA
CR812  152-0066-00 SEMICOND DEVICE:SILICON, 400V 750MA
CR813  152-0066-00 SEMICOND DEVICE:SILICON, 400V, 7S0MA
CR815  152-0488-00 SEMICOND DEVICE:SILICON, 200V, 1500MA
CR82C  152-0066-00 SEMICCOND DEVICE:SILICON, 400V, 750MA
CRE24  152-0141-02 SEMICOND DEVICE:SILICON 30V 150MA,
CR835 152-0066-00 SEMICOND BEVICE:SILICON 400V, 750MA
CR835  152-0066-00 SEMICOND DEVICE:SILICON, 400V, 750MA
CR837  152-04B8-00 SEMICOND DEVICE:SILICON, 200V 1500MA
CHB841  152-0066-00 SEMICOND DEVICE:SILICON, 400V, 750MA
CR842  152-0066-00 SEMICOND DEVICE:SILICON, 400V, 750MA
CR850  152-0141-02 SEMICOND DEVICE:SILICON, 30V, 150MA
CR851  152-0141-02 SEMICOND DEVICE:SILICON 30V 150MA
OR8G0  152-0086-00 SEMICOND DEVICE:SILICON,400V,750MA
CR856  152-0141-02 SEMICOND DEVIGE SILICON, 30V, 150MA
CRB¥Z 152-0141-02 SEMICOND DEVICE:SILICGN,30V,150MA
CRE75  152-0141-02 SEMICOND DEVICE:SILICCGN, 30V, 150MA
CRE885 152-0141-02 SEMICCOND DEVICE:SILICON,30V,150MA
CR8%0  152-0141-02 SEMICOND DEVICE:SILICON 30V, 150MA
Fa0g 129-0029-00 FUSE,CARTRIDGE:3AG,0.3A, 250V, 5LOW-ELOW
F&10 159-0028-00 FUSE,CARTRIDGE 3AG,0.25A,250V FAST-BLOW
FB15 159-0015-00 FUSE CARTRIDGE 3AG,3A,250V,0.65 SEC
Fg34 153-0015-00 FUSE CARTRIDGE 3AG,3A,250Y 0.65 SEC
F835 159-0042-00 FUSE,.CARTRIDGE 3AG.0.75A, 250V, FAST-BLOW
Fd36 159-0015-00 FUSE,CARTRIDGE:3AG 3A,250V,0.65 SEC
Fa50 159-0015-00 FUSE, CARTRIDGE:3AG 3A,250V,0.65 SEC
P370 131-0589-00 TERMINAL PIN:C.45 L X 0.025 5Q

PB30 131-0588-00 TERMINAL,PIN:0.48 L X 0.025 5Q

PRa0 131-0589-C0 TERMINAL PIN:D. 46 L X 0.025 30

PB50 131-0589-00 TERMINAL,PIN.Q.46 L X 0.025 50

PBSO 131-0589-00 TERMINAL PINIQ.46 L X 0.025 3O

Q820 151-0341-00 TRANSISTOR:SILICON NPN

Q8zs 151-0341-00 TRANSISTOR:SILICON NPN

Q845 151-0341-00 TRANSISTOR:SILICON NPN

{1850 151.0190-00 TRANSISTOR:SILICON NPN

3865 151-0341-00 TRANSISTOR:SILICON,MFM

B70 151-0188.00 TRANSISTOR:SIICON PNP
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Q875
Q585

Qsg0
Rao
Rg12
R81%
Re1e
Rets

R820
Ra22
Ra24
Ra26
Rsz7
RE30

R332
Ra34
Ra41
Ra42
R846
Ra47

Ra50
R351
Ras2
R853
R356
R857

RB58
R859
R860
RaG1
Aa63
R865

Ra67
H868
REB&3
Ra70
Ra7z
R&73

R875
R&7r7
R878
RB7S
RB8so
RE&1

RE83
HBss

151-G301-00
151-0341-00

151-0341-G0
301-0150-00
303-0683-00
J08-0685-00
321-0215-00
321-0289-00

315-0473-00
315-0681-00
315-0822-00
315-0242-00
315-0101-00
315-0104-00

315-0473-00
315-0183-00
307-0300-00
308-0688-00
315-0391-00
315-0183-00

315-0823-00
301-0333-00
315-0681-00
315-0103-00
315-0101.00
322-0268-00

311-1120-00
322-0268-00
308-0686-00
307-0301-00
315-0273-00
315-0101-00

315-0621-00
315-0101-02
315-0392-00
315-0562-00
315-0221-00
315-0102-00

315-0101-00
321-(256-00
311-1124-00
321-0202-00
N5-C272-00
315-0562-00

315-0102-08
315-0153-09

TRANSISTOR:SILICON.PNP
TRANSISTORSILICON.NPN

TRANSISTORSILICON.NPN

RES. ,FX0,CMPSN: 15 CHM,5%,0.50W
AES. FXD,CMPSN:BSK OHM, 5%, 1\W
RES..FX0,WW:1.5 OHM 5%, 1W

RES. ,FXD FILM:1. 69K OHM, 19%.0.125W
RES. FXD,FILM10K OHM,19%,0.125W

RES. FXD,CMFSN 47K OHM,5%,0.25W
RES. FAD CMPSK.650 OHM 5%.0.25W
RES_FXD.CMPSN.B.2K OHM 5%,0.25W
RES. FXD .CMPSN:2.4K OHM 5%,0.25W
RES..FXD.CMPSN:100 OHM.5%.0.25W
RES_FXD CMPSN. 100K OHM 5%,0.25W

RES. FXD,CMPSN:47K OHM 5%.0 25W
RES. FXD,CMPSN:18K OHM 5%.,0.25W
RES.,FXDFILM: 150 OHM,5%, 10W

HES . FXD,WW.2 2 OHM 5%, 2W
RES..FXD,CMFSN:390 OHM, 5%,0.25W
RES. ,FXD,CMPSN: 18K OHM 5%,0.25W

RES. FXD.CMPSN:82K OHM.5%,0.25W
RES. FXD,CMPSN33K OHM,5%,0.50W
RES.,FXD,CMPSN.680 OHM,5%,0.25W
RES. FXD,CMPSN:10K OHM,5%.0.25W
RES.,FXD,CMPSN:100 OHM,5%,0.25W
RES. FXD FILM:8.04K OHM, 1%,0.25W

RES. VAR NONWIR: 100 OHM,30%,0.25W
RES. FXD,FILM:8.04K OHM, 19,0, 25W
RES..FXD.WW:2 2 OHM 5%,2W
RES..FXD FILM:120 OHM 5%, 10W
RES_FXD.CMPSN:27K OHM 5% 3.25W
RES. FXD.CMPSN:1C0 OHM,5% 0 25W

RES..FXD.CMPSN:B20 OHM,5%,0.25W
RES. FXD.CMPSN:1C0 OHM,5%,0.25W
RES. FXD.CMPSN:3, 9K OHM,5%,0.25W
RES..FXD CMPSN:5 6K OHM, 5%, 0.25W
RES. FXD.CMPSN:220 OHM,5%,0.25W
RES..FXD.CMPSN:1K OHM,5%.0 25W

RES.,FXD.CMPSN: 100 OHM,5%,0.25W
RES.,FXD FILM:4.53K OHM, 1%.0.125W
RES VAR NONWIR:TRMR,250 OHM.0 25W
RES_ FXD FILM:1.24K OHM, 1%.0.125W
RES. FXD.CMPSN:2.7K OHM,5%.0.25W
RES FXD,CMPSN:5.8K OHM,5% 0 25W

RES. FXD.CMPSNK OHM 5%, 0.25wW
RES. FXD CMPSN 35K OHM.5%,0.25W
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R890  322-0686-03 RES. FXD FILM.7.23K OHM,0.25%,0.25W
REOZ  321-0097-03 RES. FXD,FILM:100 OHM,0.25%.0.125W
R893  308-0685-00 RES. FXD,WW:1.5 OHM5% W

TPEI0  214-0579-00 TERM.TEST POINT:BRS CD PL.

TPE20  214-0578-00 TERM,TEST POINT'BRS GD PL

TPE30  214-0579-00 TERM.TEST POINT-BRS CD PL

P840 214-0579-00 TERM,TEST POINT:BRS CD PL

TP860  214-0579-00 TERM TEST POINTBRS CD PL.

VRESO  152-0357-00 SEMICOND DEVICE ZENER,0.4W,82V,5%
VR8BS  152-0243-00 SEMICOND DEVIGE:ZENER, 0.4W,15V,5%
VRE70  152-0227-00 SEMIGOND DEVICE ZENER,0.4W.6.2V.5%
W891  131-0566-00 BUS CONDUCTOR:DUMMY RES.2.375.22 AWG

The foliowing CHASSIS PARTS fist is new and is to be used in conjunction with the new
schernatic and exploded view diagrams located in the DIAGRAM CHANGES portion of this
ingert.

F201  159-0003-00 FUSE,CARTRIDGE:3AG,1.6A 250V, SLOW-BLOW
FL201  119-1536-00 FILTER,RFI:3A, 250 VAC 50/60HZ
J216 131-0885-00 CONN,RCPT,ELEC:BNG FEMALE
J91E  131-0126-00 _ CONNECTOR,RCPT,BNC, FEMALE
916 {ORTION 07 ONLY}
JO17  131-0126-00 CONNECTOR,RCET,BNG FEMALE
JOT e (OPTION 07 ONLY)
JO18  131-0126-00 CONNECTOR,RCPT,BNG, FEMALE
TN F— {OPTION 07 ONLY)
J918  131-0126-00 CONNECTOR,RGPT,BNC FEMALE
NS E: J— {OPTION 07 ONLY)
1291  108-0844-00 COIL, TUBE DEFLE: TRACE ROTATOR
@252 151-0701-00 TRANSISTOR:SILICON,NPN
Q400 151-0856-00 TRANSISTOR:SILICON,NPN
Q815 151-0496-00 TRANSISTOR:SILICON,NPN
Q840 151-0496-00 TRANSISTOR:SILICON,NPN
Q860  151-0496-00 TRANSISTOR:SILICON, NPN
CR291 311-1188-00 RES., VAR, WW:PNL,5K OHM,2W
A295  311-0254-00 RES.. VAR NONWIR:5M OHM, 10%.1W
RE10  311-1961-00 RES..VAR NONWIR:PANEL, 100K OHM,20%,0.75W
S200 (FURNISHED AS UNIT WITH R610)
$201  260-1222-00 SWITGH,PUSH-PUL:10A,250VAC
TO1  120-1327-00 XFMR PWR. SDN & SULOW FREQUENCY
V291 154-0633-00 ELECTRON TUBE:CRT,P31,INT SCALE
V231 154-0663-13 ELECTRON TUBE:CRT,P7
(772 S— (OPTION 76 ONLY)
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V291 154.0633-14 ELECTRON TUBE:CRT,P11
11725 L I— (OPTION 78 ONLY)

REPLACEABLE MECHANICAL PARTS LIST CHANGES

This new parts list replaces the one currently giver for the FIG. 1 DISPLAY diagram in the manual and
is fo be used in conjunclion with the new FIG. 1 DISPLAY diagram found in the DIAGRAM
CHANGES portion of this insart.

1- IR

-1 200-1218-00 i RTNR,CART SCALE:6.814 X 5125 NYLON
T ATTACHING PARTS) e

-2 211.0188-00 2 SCREW MACHINE:4-40 X 0.6, PNH, 85T
°°°° {(END ATTACHING PARTS)****

-3 337-1440-00 1 SHLD, IMPLOSICON:SM10

-8 386-1848-00 1 SUPPORT CRT:FRONT

-8 348-0279-00 2 PAD CUSHIONING.GICUT TO FIT}

-1Q 348-0070-01 3 FPAD CUSHIONING:0.69 INCH RUBBER

-11 348-0145-00 1 GROMMET PLASTIC:U-SHP,1.0 X 0.42 INCH

-12 344-0226-00 1 CLIP,CABLE:
e ATTACHING PARTS) e

-13 210-0401-00 1 NUT PLAIN,HEX:B-32 X 0.312 HEX.BRS CD PL.

"HEND ATTACHING PARTS) '
LABEL.CRT ADHESIVE BACK

SHIELD SECT,CRT:

SHIELD SECT,CRT:

R.CLP CRT SHLD:UW/C 2.375 OD SHIELD
CLAMP,RET_ELEC.CRT,REAR

Hem (ATTACHING PARTS) ==

SCREW MACHINE:6-32 X 2.250 INCH,FILH.STL
NUT PLAIN, S(:6-32 X 0.250 INCH,8TL
END ATTACHING PARTS)

-1 334-1379-00
-15 337-1415-05
-16 337-1420-00
-17 354-0409-00
-18 343-0123-01

| % Y

-19 211-0632-00
-24 220-0444-00

PR

-21 407-0922-00 1 BRACKET CRT CLP:ALUMINUR
T ATTACHING PARTS)
-22 211-0507.00 2 SCREW MACHINE:6-32 X 0.312 INCH,PNH STL
rEND ATTACHING PARTSY
-23 384-1064-03 i KNOB:14.061 X 0.125 OD,W/SHAFT
-24 358-0215-00 1 BUSHING PLASTIC:0.257 ID X 0.412INCH OD
-25 366-0484-00 3 KNOB.GRAY WITH SETSCREW
213-0153-00 3 .SETSCREW:5-40 X 0.125,5TL BK OXD HEX
-26 366-1059-00 1 PUSHBUTTON.GRAY,0.227 QD X 0.3
27 366-1077-00 1 KNOB:GRAY W/SETSCREW
-28 mmmemnanes 1 RESISTOR, VAR (SEE R810 REPL)
THEND ATTAGHING PARTS) "
-29 210-0583-00 1 NUT.PLAIN HEX:0.25-32 X 0.312 INCH,BRS
-30 210-8940-00 i WASHER,FLAT.0.25 1D X 0.375 INCH OD,5TL

""" {END ATTACHING PARTS)™***
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31
.32
-33
.34
-35
-36

-37
-8

.48
47
.48
.49
-50
-5
52

-53

57

-58
-54

60
£

-62

63

B4

210-0583-00
210-0046-00
210-0940-00

200-0608-00
136-0387-00
333-2893.-02

210-0550-00
210-0978-00
210-0012-00
210-0207-00

A76-0127-00

211.0097-00
210-1178.00
210-0588-00

342-0354-00
348-0115.00
337-1421-02

211-0504-00

407-0B9G-00

211-0541-00

214-0582-04

211-0538-00

200-1204-01

210-0401-00
210-0005-00

161-0066-00
161-0066-09

161-0066-11

161-0066.12

161-0154-00

e

o py

- P

—_

RESISTOR VAR{SEE R295 REPL)

e ATTACHING PARTS)

NUT PLAIN HEX:0.25-32 X 0.312 INCH,BRS
WASHER,LOCK:£.261 IDINTL,0.018 THK,BRS
WASHER FLAT:0.25 ID X 0.375 {NCH O2,STL
TEND ATTACHING PARTS

COVER, VAR RES..PLASTIC

JACK. TIP.GRAY

PANEL FRONT:

RESISTOR VAR:(SEE R231 REPL)

AT TACHING PARTS)

NUT PLAINHEX :0.375-32 X 0.438" BRS
WASHER FLAT:0.375 ID X 0.50 INCH OD.STL
WASHER,LOCK:INTL,0.384 IDINTL 0.022 TH
TERMINAL, LUG0.375 INCH DIAMETER

e (END ATTACHING PARTS)
SWITCH.PUSH:(SEE 5201 REPL)

COUPLER SHAFT:PLASTIC
TRANSISTOR:(SEE Q252 REPL)

“rtt ATTACHING PARTS)

SCREW MACHINE:4-40 X 0.312 INCH PRMH STL
WASHER, SHLDR:UMW TO-220 TRANSISTOR
NUTPLASSEM WA 4-40 X 026 STL
r{END ATTACHING PARTS) "
INSULATOR, PLATE: TRANSISTOR, SILICON RUBBER
GROMMET PLASTIC:U-SHP,0.548 X 0.452 [NCH

- SHIELD,ELEC:HIGH VOLTAGE

------ (ATTACHING PARTS)* ">
SCREW,MACHINE:6-32 X 0.25 INCH,PNH STL
sse(END ATTACHING PARTS**
BRACKET,CHASSIS:ALUMINUM

s+ et (ATTACHING PARTS) s

SCREW MACHINE:6-32 X 0.25" 100 DEG.FLH STL
e END ATTACHING PARTS)****
SPRING.GROUND:GROUNDING

oo (ATTACHING PARTS)

SCREW MACHINE:6-32 X 0.312" 100 DEG,FLH S1
o (END ATTACHING PARTS)™***
COVER,CRT:REAR ALUMINUM PTD BLUE

ceeres (ATTACHING PARTS)™ "
NUT,PLAIN.HEX.:6-32 X 0.312 HEX,BRS CD PL
WASHER.LOCK #6 EXT,0.62 THK,STL

«+=*([END ATTACHING PARTS)™ ***

CABLE ASSY,PWR,:3,18 AWG.240V,98.0 L
CABLE ASSY.PWR, :3,0.75MM SQ,240V,95.0 L
(OPTION A1 EURCPEAN)

CABLE ASSY.PWR:3,0.75MM $Q,240V,96.0 L
{CPTION A2 UNITED KINGDOM)

CABLE ASSY,PWR:3,0.75MM,240V,96.0 L
{OPTION A3 AUSTRALIAN)

CABLE ASSY,PWR:3,18AWG,240V,96.0 L
{OPTION Ad NORTH AMERICAN)

CABLE ASSY.PWR:3.0.75M1 5Q,240V,6A 2 SM L
{OPTION AS SWISS)
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204-0832-00

210-1038-00

200-2264-00
200-0237-04
131-0855-00
210-0255-00
210-0202-00

210-0407-00

334-3379-01
136-0796-01

211-0510-00

333-1426-04

214-2811-00
337-1179-00

343-0088-00
4Q7-2270-02

211-0304-00
211-0559-00

348-0516-00
386-5073-00
344-0225-00
348-0115-00
441-0891-06

211-6504-00
211-0538-00

426-0739-02

—

e ) s —

BODY,FUSEHOLDER3AG,5 X 20MM FUSES

e ATTACHING PARTS )=

WASHER LOCK:INT,0.521 1D X 0.625 INCH 0

o+ [END ATTACHING PARTS)" "=

CAP. FUSEHOLDER 3AG FUSES

COVER,FUSE HLDR:PLASTIC SAFETY CONTROLLED
CONN,RCPT,ELEC:BNC,FEMALE

TERMINAL LUG:0.391 ID,LOCKING,BRS CD PL
TEAMINAL LUG:0.146 10, LOCKING,BRZ TINNED
e ATTACHING PARTS)

NUT PLAINHEX,:6-32 X 0.25 INCH,BRS

e+ (END ATTACHING PARTS) "
MARKER,IDENT:MARKED GROUND 3YMBOL
SKT PL-IN ELEK.CRT CABLE

FILTER,RFI:(SEE FL201 REPL}

e (ATTACHING PARTS) "=
SCREW,MACHINE6-32 X 0.375,PNH,STL,CD PL
=+ (END ATTACHING PARTS)"**

PANEL REAR:

CKT BOARD ASSY HIGH VOLTAGE (SEE A3 REPL)
TERM.PIN: (SEE AZP102,P111.P118,F121,P130,
P205,P252,P260,P230,P238 REPL}

TEST FOINT:(SEE TP226 TP267 REPL)
HEAT.SINK, XSTR.TO-202 ALUMINLIM

SHIELD ELEC:DEFLECTION AMP

CLAMP LOOR:0.062 INCH DIA
BRACKET,CHASSIS:

e ATTACHING PARTS)
SCREW,MACHINE:6-32 X 0.25 INCH,PNH STL
SCREW,MACHINE:6-32 X 0.375" 100 DEG FLH ST
*****(END ATTACHING PARTS )"

GROMMET PLASTIC:BLACK, BOUND.0.188 ID
SUPPORT.CKTBD.

CLIP CABLE:

GROMMET PLASTIC:U-SHP,0 548 X 0.462 INCH
CHAS.DSPL UNIT:MAIN

e ATTACHING PARTS ) **e

SCREW MACHINE:6-32 X 0.26 INCH, PNH STL
SCREW,MACHINE:6-32 X 0.312" 100 DEG,FLH ST
“**=(END ATTACHING PARTS e+

FR ASSY,DSPL UN:
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This new parts fist replaces the one currantly given for the FIG. 2 MAINFRAME diagram in the ranual
and is to be used in conjunction with the new FIG., 2 MAINFRAME diagram found in the DIAGRAM
CHANGES portion of this insert,

@ g dn

.10

12
-13
-14
16

217

18

. 25
-26
-27

29

=30
-31

214-1503-C2
260-2601-00
$31-2423-00
441-1641-00

211-0008-00

211-0504-Q0

131-G608-00
131-0589-00

344-0326-00
385-0145-00

211-0040-00

212-0522-00
210-0812-00
166-0457-00
220-0410-00
210-0401-00
210-0407-00

200-0772-09
323-1425-11
385-0012-00
211-0025-00

343-0315-00

210-0407-00
210-0802.00

Y
(=)

- LD L L W

Rl - - R )

CKT BOARD ASSY:INTERFACE (SEE A1 REPL}
o ATTACHING PARTS)

SCRTPG.THD FOR:6-20 X 0.313 INCH.PNH STL
e {END ATTACHING PARTS

CKT BOARD ASSY INCLUDES:
TERMINALPIN:0.46 L X 0.025 SQ
CONN,RCPT:(SEE A1J3C0,J600,J1000 REPL}
KEY . CONN PLZN:CKT BD CONN

COVER,ELEC CONNW/POLARIZING KEY
CONTRACT ELEC PLUG-IN GND GU BE BRT [P
CHASSIS SCOPEINTERFACE

e (ATTACHING PARTSY

SCREW MACHINE :4-40 X 0.250,PNH,3TL,POZ
END ATTACHING PARTS) ™

CKTBOARD ASSY.LV POWER SUFPLY (SEE 42 REPL)
et ATTACHING PARTS

SCREW MACHINE:6-32 X 0.25 INCH PNH 5TL

" [END ATTACHING PARTS) ™

CKT BOARD ASSY INCLUDES:

FERMINAL PIN:0.365 L X 0.025 PH BRZ GOLD
TERMINAL PIN:0.48 | X 0.025 SQ

TERM TEST POINT:(SEE AZTP810, TPB20, TPE30,
TP8405,TPEAC REPL)
.CLIP.ELECTRICAL FUSE BRASS
SPACER,FOST:0.825L Wi4-40 THD EAENDN
rermr(ATTACHING PARTS) *=***

BCREW MACHINE 4-40 X 0.25",BDGH PLSTC
*{END ATTACHING PARTS)" ="
TRANSFORMER:({SEE T801 REPL)

st AT TACHING PARTS) o

SCREW MACHINE 10-32 X 2.50" HEX HD STL.
WASHER NONMETAL:#10,FIBER

MSUL SLVG,ELEC:0.19 ID X 1.875" LONG MYLAR:
NUT EXTENDED WA:10-32 X 0.375 INCH STL
NUT PLAIN HEX:6-32 X 0.312 HEX,BRS CD PL
NUT PLAIN, HEX:6-32 X 0.25 INCH BRS

“{END ATTACHING PARTS)

COVER ELEC XFMR:3.125 X 3.75 X 0.875

PANEL REAR:

SPACER POST0.3120D.0.562 L Wra-32 THD

s (ATTACHING PARTS)
SCREW,MACHINE:4-40 X 0.375 100 DEG,FLH ST
****[END ATTACHING PARTS)= "

CLAMP XS5TR:

T ATTACHING PARTS

NUT PLAIN HEX, :6-32 X 0.25 INCH,BRS
WASHER,FLAT.0.151D X 0.312 INCH QD
STEND ATTACHING PARTS)
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Ray.

-32
-33
-34

-39

-40

-d41

-42

342-0355-20
351-0293-G0
351-0286-07

213-0814-00
213-0813-00

426-0738-02

211-0282-00

131-05858-00

333-1425-12

L

INSULATOR,PLATE: TRANSISTOR.SILICONE RUBBER
GUIDE,SLIDEBLUE

GUIDE,PL-IN UNLELOWER, NYLON
TtATTACHING PARTS )

SCREW.TPG TR:4-20,0.25 L.PLASTITE
SCREW.TPG.TR:4-20,0.312 L PLASTITE

TP END ATTACHING PARTS )™

FRAME ASSY MON:

CKT BOARD ASSY:SIGNAL OUT {SEE A7 REPL)
{OPTION 07 ONLY)

T ATTACHING PARTS )"

SCR,ASSEM WSHR:4-40 X 0.29,BRS NI PL
{OPTICN 07 ONLY)

CKTBOARD ASSY INCLUDES:
TERMINALPIN:0.46 L X 0.025 50

(QPTION 07 ONLY)

CONN RCPT,- (SEEJ®16,4917J918,J919 REPL)
{CFTION 07 ONLY?)

PANEL REAR:

(QPTION 07 ONLY)

This new pants fist replaces the one currantly given for the FIG, 3 BENCH CABINET diagram in the
manuaf and is to be usad int conjunction with the new FIG. 3 BENCH CABINET diagram found in the
DIAGRAM CHANGES portion of this insert.

341

(A

-12
-13
14

-15
-16

-17
-18

-18

200-0728-06
200-0728-00
386-1624-00
367-0116-00

212-0597-00

386-1283-00
390-0469-00
337-2015-01

212-0105-00
212-0008-00
210-0008-00

380-0470-00
348-0208-00
348-0073-00

211-0532-00
210-0457-00

348-0207-00
348-0074-00

211-0532-00

S R

COVER HDLEND

COVHANDLE END

PLATE HDL RTNG:STAINLESS STEEL

HANDLE CARRYING:

M ATTACHING PARTS)
SCREW,MACHINE10-32 X 0.50 INCH,STL

e (END ATTACHING PARTS)™
PLATE HDL MTG:FRONT

CAB,SIDE.DSPL:SIDE
SHIELD,ELEC HIGH VOLTAGE, W/SPCR

v (ATTAGHING PARTS **™*
SCREW,EXT RLY:8-32 X 0.312 {NCH,HEX HD ST
SCREW.MAGHINE:8-32 X 0.500 INCH,PNH STI.
WASHER,LOCKINTL.0.172 1D X 0.331°0D. S
*+=""(END ATTACHING PARTS) "
CAB,BOT,DSPL:BOTTOM
FOOT,CABINET:LEFT FRONT AND RIGHT REAR
HINGE BLOCK.STA:L FR,R REAR.BLACK ACETAL
*WATTACHING PARTS) "
SCREW.MACHINE:6-32 X 0.75 INCH,FILH STL
NUT,PL,ASSEM WA:6.-32 X 0.312,STL CO PL.
****(END ATTACHING PARTSj****
FOOT,CABINET.RICHT FRONT AND LEFT REAR
HINGE BLOCK STA:R FR,L REAR BLACK ACETAL
e ATTAGHING PARTS) " e
SCREW,MACHINE:6-32 X 0.75 INGH.FILH STL
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5110/R5111A OSCILLOSCOPE

3/15/87 M56727
The diagrarns given on the following pages are added at serial number B140959 & up.
VERT GAIN HORIZ GAIN
5111A
R116 Ri1§
(SN B140958 (SN B140950 INTENSITY
& below) 2 above)

HIGH

1 |— vouTs
n21S

PHASE
C116

HIGH VOLTAGE - VERT GAIN
A138
DEFLECTION BOARD N o
HORIZ & above)
GAIN
R136
(SN 8140058
& helow)

Test Point and Adjustment Locator
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110/R5111A OSCILLOSCOPE 3/15/87 MS6T2Y

VOLTAGE ARG WAVEFORK CONSITIONS

| WARNING !
Dangerous potentials axist et several points throughaui this instrdment. Whar the instrumeant ig aoerated with
the covers remaved, do not touch exposed connecrions or cumponents, J0me transistors frave voltagss prasoet

on their cases. Disconnec! the power sowrce before replacing parts

RECOMMENDED TEST EGUIPMENT

flem Speclilcations Hesenimendsd Type

Test oscilloscope sysiem Dsflection factor, 1 m¥ to 50 W/idiv, TEKTROMIX 5110 Decillessnpe
input impedance, 1 megohm, 5A13N Differential Comparator, amd
frequency responge, de to 2 MHZ S5B10N Time Base/ampl systern o squiv.
Proba: 10X attenuation probe Usz a TEKTRONIX PE06ZE Probe

compatible with wertical input
Rigid Plug-in extendar.

Voltmater (nanloading Range, 0 to 35¢ V input; input impedance,  TEKTRONIX Dk 5014 Digitai Multi-
digital multimeter} 10 rmegohms meter with powar modile,

VOLTAGE CONDITIONS

Voltage measuremerits on this diagram were made under the following conditions:

Amplifier units are instailed in both vertical sompartments, left vertical plug-in is switched on, rightvartical plug-in 18 switched
off and a time-base unit is installed in the horizontal compartment. ENTENSITY sontro! is sef tully countercioeicwise. Vodimetar
common is cannected to chassis ground.

WAVEFORM CONDITIONS

Oscllioscope Under Test, Instell an ampiifier unit in the left vertical compartment and a time-base Unit in the herizontal
compartment. Connect the CALIBRATOR output signal 1o the amplifier unit {sat vertica! input coupling to do and volts/div for
a 2-division display). Set the time-hase unit for internal aute-trigger, 2 ms/division sweep rate. Use plug-in extender o.gain
access to measurament points, .

Test Oschll Set the test oscillascope triggering for auto mede with ac coupling from the internal scyice and sat vettical

input coupling to ac. Connect a 10X Probe to the vertical input. Position the display as necessary.

NOTE

The waveforms shown aré actual wavelorm photographs taken with a Tektronix Oscifioscope Camera Sysien
and Projected Graticule. Vertical deflection facfor shown on the waveform is the aciual dafloction facior from
the probe Hp, Voltages and wavelorms on tha diagrams are not absolute and may vary between insifurments
because of component tolerances. internal cafibration. or fronpt-pana! settings. Readouls are simulated it
farger-than-normal type. i
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MEETZY

1 ! i 1 i 1
RGOV
1 PN \
. fexisn)
@ 104 L1
w — Pin &
F
- ) el <= 3] @
VERT & HORIZ DEFLECTION AMPLIFIERS [ weh
(SN B140959 & above) ORIZONTAL
PEFLECT o)
nokyL AHPLIFER
SlaNAL o CRT
2 FEOM HORI7~
pgoa DE Flo
CIRCUT  SCHEM  BOARD CIRCUT  SCHEM  BOARD PLATES
HUMSER  LOCATION LOCATION | NUMBER LOCATION LGCATION | @
Cane B
c104 cz B2 RiD! c3 fax] - L nite
CH06 o2 B3 R102 e A3
c1g D2 B3 A103 87 B3
[ FL 4 E3 RIQ4 m B2
CI26 o4 ca RI0E D2 83 .
C136 c5 ca R108 E2 B3 Ly
Ariz Ga €3 3 PiNT
P02 B2 84 113 2 84
F111 B4 [} Ritd D3 o2
Fue B4 ¢t 2::: 2: 'C:g ~sv-«-~%°°' r%%.i‘;?&“?®*“-«--m5-m GERMFIMOE R
mo4 o1 A2 R122 c4 ex] Q.
Qs D1 B3 m122 B4 o a ——
e pa a2 mzs o4 oz aiLe
ans o2 o4 A125 €3 ed @ Sk e .
Qizs D4 03 H126 ] 1] }—J et
Qize o4 s R1ZB €4 o] 7 ied m:l. ii
anze o5 B3 Ri32 = £2 P
ane 0 = A1 BS ) 4 !}ED
134 D5 &2 arle
R135 ne E3 T s
pi3e b b Lo & VERTIC A
e 5 B o uital thize PERLELTion
vERT aipsd 3000 MARIFIER To CRT
3
= e !EET VB a‘.:':‘_
pson ed bEFL
e Drsu PiLATES
D) -
Ll = o it
5 S A5y Qe
Py
s Qidd
0 -
@ %E?: LR
= +2000 PN
reprine Al WY BoakD

VERTICAL & HORIZONTAL DEFLECTION AMPLIFIERS
(SN B14095% & above)
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CRT CIRCUIT DIAGRAM <3> (SN Bi40959 & above)

ASSEMELY A3

BOARD

CIACUIT  SCHEM  BOAAD CRCUIT  SCHEM  EOARD CIRCAGT  SCHEM
NUMEER  LOCATION LDCATION HUMBER  LOCATION LOCATIOH NUMHER  LOCATON LOCATION
c222 B4 (=3 5272 @ K2 Lril F4
€223 B4 3 Ds2Y4 Ga K2 R246 Fa
€224 E2 €6 R247 1]
c234 EY ES P124 Bl B4 R248 €4
caal F2 EE PIIG L] 1] R243 E4
€341 Fa Hi FICE B2 A3 R260 E4
c242 F1 HZ P06 83 A3 AIG1 o4
€246 Fa 3 P26 Da =] R264 2]
czd8 F4 F1 P20 B! a7 A263 =3
C248 Ed J3 P280 B4 A2 RIB4 c4
743 B4 43 P2B0 He E4 RIGS ]
261 o4 FB Ll HE £3 ALBT o]
€262 D& Ga R288 e
7682 o5 G5 arie 3 13 AZ7R4, E4
€273 EZ B Q2 3 ] Rz728 Ed
o276 EX He Q228 EZ DR RI72C =]
carr o J5 G204 Et D5 RITID E4
c2at G2 4 Q264 <4 +E RaT2E G
(5213 <5 HE RZT2F a3
CA208 £ Ca R2YS =]
CRIN C3 B85 RZ20% B2 45 RZT4 s
CRI14 c3 B& R203 L1} B4 R178 Ea
[<F3E] =] c4 A208 Bl B4 R277 cé
£A232 nz c4 A207 a2 1] RI78. [
CAZZA E <6 HI08 b2 4 R2T7EH st}
cAzzg F2 o4 R20S D2 o4 [Z2H 32
Cazad Fi B4 Ra11 :E] 85 Rz85 G2
LR240 F2 E4 RZ13 B3 85 AzaA a2
caza) F3 Jz R2IE =] cs R287 G2
CR242 F3 J1 R218 =] = K247 B8
CR243 F¥ G R217 2 B4 2 43
CRidd F3 k1 RL1E c2 4 AZ3D Fa
CRI4E Fé B2 R219 =] 8%
cR24T E4 H3 R222 E2 €8 T240 (3
cR62 o4 F4 REZ3 £2 D5
caigd 2] GE R278 B2 E5 Wiz F2
CR2es 4 GE Rz27 E2 o4 267 €5
cfzes c4 HE R227 E2 od
CRITD (o] H5 R233 E2 E4 WA239 F2
CRI72 [ a4 R34 Fi o] VR24% L
LREIN co Js RZ38 Ft Ed vARG3 b
CRI?E ] GE R2dD F3 J2 wAza1 a2
cRme F§ £2 RZ41 F1 a1 (41 H a2
R4y F3 51
os Ga €1 A241 6a 2
08272 c3 %2 R244 ] Ft
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IRERO T} w3t

na;;u.. eBsy

B

e
-

FR1§ F834 Fass ., 'F810 FE0S F&35 Fa50

i

o 8

: CRES
i TES7

- RBID

Tam

| | | ! i

MSsT27

LY POWER SUFPLY AND CALIBRATOR
(SN Bi40959 & above)

DIAGRARM

CIRCUIT SCHEM

BOAAD

NUMEER LOCATION LOCATION

CIRCUIT  SCHEM  BOARD CIRCUIT  SCHEM  BOARD
NUMBER LOCATION LOCATION | NUMBER LOCATION LOCATION
cBID > Ha B34 B3 D2
CHIE ca ca B35 [X] F3
caz0 63 D2 Faae B4 £s
a2 [ =] B3 FHSC c2 3
CB3Q Et E3 [2:1:0e] DE 5]
ce3? £3 6 P270 & 4
CBIg €2 G6 P8I0 Hi i
CB42 G4 F2 PRI L G1
£BEz a4 o2 PHEQ H2 F2
CEBEY £ €2 [:E5] oE F1
[ GE F2
ce6s EG G2 2816 F3 A4
cara 5 63 0820 3 B2
€872 F5 H3 Qa82k 73 az
e7s Fb LK Qzag F4 AL
camn ) oS Q845 E4 c2
] c4 [+ QB850 F4 E2
€890 oA ca [T 133 Jz
0BRSS 8 Fz
CRE10 cz GB QB0 ES 63
chE c2 [ on7s E5 k]
<AE12 €2 GE QB8 c4 =1
cRE1a =3 G5 s3] D4 cs
CRB1S =] 23
CRE2D 6a [:E] RO m Gh
CRB24 €3 c3 RE12 o2 F§
CRE3S ca 2] RE1S F3 83
CREJS €3 5} RE1S F3 B3
CRRIT £3 G4 AB16 F3 8
CABe1 G4 (3 RE1B F2 ca
CREAZ G4 E? RE2D E3 a2
CR&50 fa oz RE2Z E3 ax
CRE5t F4 1] Fa24 E3 3
CREE0 a5 Hz RE26 ] B3
cRASS ] az Rg27 £ a2
CRBTO ES G RED il HE
CRA7S B 3 [CEH £ H3
€RBAS cs 3 RE34 £ Ha
CRE30 D& c1 Ra41 F3 B2
AR4z Ga cz
FEDD 82 B4 Re4d F4 ot
FA10 G2 £ Agsr Fa c1
F15 &2 o4 ABSO [ Dt

Ras1 F3
ABSZ Fa
R&53 Fa
RB58 F4
HBEY Ga
RE6E Ga
hasg G4
RESD F6
RE5T F&
ABE] F&
RBES &
REE7 E8
Ages 33
REES 75
L E5
AB72 )
RE7I E5
RE7E F5
Aa877 F§
RA7E F&
RBvS Fs
RABO ce
REE1 13
REB3 ca
R385 [}
RES0 D4
RES2 B4
RES3 13
Tam a
TPEID a2
TPRZT &3
P30 G4
7880 G5
WRESO F4
VRIS F&
VRBTO EE
Wes 1 D5

A4 Low Volage Power Supply circult board assembly (SN B140959 & above)
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This new expioded-view ilustration replacas the ote currently given in the manual for FIG. 1
DISPLAY. ltisto be used in cordunction with the new FFigure 1 parts list in the REPLACEABLE
MECHAMICAL FARTS LIST CHANGES seclion of this Manual Change information insert.

FiG. T DISPLAY

5110 QSCILLOSCOPE
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This new axploded-view fustration mplawslheanemm!yuivenmmam&nua{mﬂaz
MAINFFAME. It i5 lo be used in corjunstion with the new Figure 2 parts list given in the 7
REPLACEABLE MECHANICAL PARTSLIST CHANGES section of iis Manual Change Irformation

inser.

FKS. 2 MAINFRAME

5110 QSCILLOSCOPE

SHE OSCILLOSCOrE

3/15/87 MSE6T27

This raw exploded-view ilusiration replaces the ohe currently given in the manualfor FIG. 3
BENCH CABINET. & is fo be vsed in comunotion with the new Flgure 3 pants ifst givern i the
PEPLACEADL £ MECHANICAL PARTS LIST CHANGES section of this Manual Change infomation

insen.
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K4XL's BAMA

This manual is provided FREE OF CHARGE from
the “BoatAnchor Manual Archive” as a service to
the Boatanchor community.

It was uploaded by someone who wanted to help
you repair and maintain your equipment.

If you paid anyone other than BAMA for this manual,
you paid someone who is making a profit from the
free labor of others without asking their permission.

You may pass on copies of this manual to anyone
who needs it. But do it without charge.

Thousands of files are available without charge
from BAMA. Visit us at hitp://bama.sbc.edu
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