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Y

The general safety information in this part of the summary is for both operating and servicing personnel. Specific
warnings and cautions will be found throughout the manual where they apply, but may not appear in this summary.

TERMS

A THIS MANUAL

CAUTION statements identify conditions or practices that could result in damage to the equipment or other property.

WARNING statements identify conditions or practices that could result in personal injury or loss of life.

AS MARBKED ON EQUIPMENT
CAUTION indicates a personal injury hazard not immediately accessible as one reads the marking, or a hazard to
property including the eguipment itself.

DANGER indicates a personal injury hazard immediately accessible as one reads the marking.

SYMBOLS

IN THIS MANUAL

Static-Sensitive Devices

This symbol indicates where applicable cautionary or other information is to be found.

AS MARKED ON EOQUIPMENT

$ DANGER—High voltage.

Protective ground (earth) terminal.

ATTENTION—refer to manual.

WARNINGS

POWER SOQURCE

This product is intended to operate from a power source that will not apply more than 250 volts rms between the supply

conductors or between either supply conductor and ground. A protective ground connection by way of the grounding
conductor in the power cord is essentiat for safe operation.

USE THE PROPER POWEER CORD

Use only the power cord and connector specified for your product. Use only a power cord that is in good condition.
For detailed information on power cord, see page 1-1 and figure 1-1.
Refer cord and connector changes to qualified personnel.

GROUNDING THE PRODUCT

This product is grounded through the grounding conductor of the power cord. To avoid slectric shock, plug the power
cord into a properly wired receptacle before connecting to the product input or output terminals. A protective-ground
connection by way of the grounding conductor in the power cord is essential for safe operation.

@ v
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DANGER ARISING FROM LOSS OF GROUND

Upon loss of the protective-ground connection, all accessible conductive parts (inciuding knobs and controls that may
appear to be insulating), can render an electric shock. '

USE THE PROPER FUSE

To avoid fire hazard, use only the fuse specified in the parts list for vour product, and which is identical in type, voltage
rating, and current rating.

Refer fuse replacement to qualified service personnel

DO NOT OPERATE IN EXPLOSIVE ATMIOSPHERES

To avoid explosion, do not operate this product in an atmosphere of explosive gasses unless it has been specifically
certified for such operation.

DO NOT REMOVE COVERS OR PANELS

To avoid personal injury, do not remove the product covers or panels. Do not operate the product witheout the covers and
panels properly installed.

Wi @
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SERVICING SAFETY SUMMARY

FOR QUALFIFIED SERVICE PERSONNEL ONLY
Refer also to the preceding Operators Safety Summary

DO NOT SERVICE ALONE

Do not perform internal service or adjustment of this product unless another person capable of rendering first aid and
resuscitation is present.

USE CARE WHEN SERVICING WITH POWER ON

Dangerous voltages exist at several points in this product. To avoid perscnal injury, do not touch exposed connections
and components while power is on.

Disconnect power hefore removing protective panels, soldering, or replacing components.

POWER SOURCE

This product is intended to operate from a power source that will not apply more than 250 voits rms between the supply
conductors or between either supply conductor and ground. A protective ground connection by way of the grounding
conductor in the power cord is essential for safe operation,

@ vii
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5111A Features
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This instruction manual provides both operating and
servicing information for the oscilloscope. The manual is
divided into nine sections. Operating, specification, and
performance check information is covered in the first two
sections, and is intended for operating and service
personnel. Servicing information is covered inthe remain-
ing section of the manuat, and is intended for qualified
service personnei only.

PRELIMINARY INFORMATION

Oscilloscope Fealures

This oscilloscope is a solid state, light weight instrument
designed for general-purpose measuring applications with
the capability for extending measurements into areas
requiring storage of displays for long-term examination
and photography. This instrument has three plug-in
compartments that accept plug-in units to form a complete
measurement system. The two plug-in compartments on
the left are connected to the vertical deflection system.

The right plug-in compartment is connected to the
horizontal defiection system. Electronic switching
between the vertical plug-in compartments allows a
multitrace vertical display. The flexibility of this plug-in
feature and the variety of plug-in units available allow this
system to be used for many measurement applications.

This instrument features a large-screen, 8 X 10 division
display; each division eqguals 0.5 inch (1.27 centimeter).
Reguiated dc power supplies ensure that performance is
not affected by variations in line voltage and frequency, or
by changes in the load due to the varying power re-
quirements of the plug-in units.

Safety Information

This instruction manual contains warning information
which the user must follow to ensure safe operation ofthe
instrument. Warninginformation is intended to protect the
operator and Caution information is intended to protect
the instrument.

High voltage is present inside the instrument. To
avoid electric-shock hazard, operating personnef
must not remove the protective instrument covers,
Component replacement and internal adjustments
must be made by qualified service personnel only.

OPERATING POWER

This instrument can be operated from either a 120-volt
or 240-volt nominal line-voltage source, 48 to 440 hertz. in

@
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addition, three regulating ranges are provided for each
nominal line-voltage source. (Refer qualified service
personnel to the service portion of this manual for further

information).
CAUTION

Ta prevent damage to the instrument, always check
the line-voltage information recorded on the rear
panel before applying power 10 the instrument,

WARNING §

This instrument operates from a single-phase
power source, and has a detachable three-wire
power cord with a two-pole, three-terminal
grounding-type plug. The voltage to ground
{earth} from efther pole of the power source
must not exceed the maximum rated operating
voltage, 250 volts.

Before making connection to the power source,
determine that the instrument is adjusted to
match the voltage of the power source, and has
a suitable plug (two-pole, three-terminal,
grounding type).

This instrument is safety class 1 equipment
(IEC* designation). All accessible conductive
parts are directly connected through the
grounding conductor of the power cord to the
grounding contact of the power cord.
Therefore, the power plug must only be
inserted in a mating receptacle with a
grounding contact. Do not defeat the grounding
connection. Any interruption of the grounding
connection can create an eflectric shock hazard,

For electric shock protection, the grounding
connection must be made before making
connection to the instrument’s input or output
terminals.

*International Electrotechnical Commission

Power Cord Information

A power cord with the appropriate plug configuration is
supplied with each instrument. Should you require a
power-cord piug other than that supplied, refer to the
Power-Cord and Plug identification Information Table 1-1.

CPERATING TEMPERATURE

The instrument can be operated where the ambient air
temperature is between 0°C and +50°C. The instrument
can be stored inambient temperature between —40°C and

1-1



Operating Instructions—5111A

TABLE 1-1
Power-Cord and Plug identification Information

Plug U Nominal Reference Ontion #
Configuration sage Line-Voltage {(AC) Standards ption
North American ;ANS! €73.11
120V /15A 120V NEMA 5-15-p STANDARD
EC 83
Universat Euro CEE (N, 1L IV, vl
240V/10-16A 240 v NEC 83 Al
UK °BS 1363
240V/13A 240 v “EC 83 A2
Australian 5
240V 10A 240 V AS Cl112 A3
9 , 'ANSI C73.20
) North American 2
%6% 240V /15A 240 V INEMA 6-15-P A4
iEC 83
Suitzerland 220V "SEV AB
'BANS1-—American National Standards Institute “BS—British Standards institution
*NEMA.--National Electrical Manufacturer's Assaciation SAS—Standards Association of Australia
®EC —~International Electrotechnical Commission
‘CEE—International Commission on Rules for the Approval of Electrical Equipment
3934-168

+70°C. After storage at a temperature beyond the
operating limits, allow the chassis temperature to come
within the operating limit before power is applied.

A thermal cutout in the display module provides
thermal protection and disconnects the power to the
instrument if the internal temperature exceeds a safe
operating level. This device will automatically re-apply
power when the temperature returns to a safe level.

PLUG-IN UNITS

The oscitloscope is designed to accept up to three
Tektronix 5000-series plug-in units {use only "N" suffix
plug-in units unless otherwise specified). This plug-in
feature allows a variety of dispiay combinations and also
allows seiection of bandwidth, sensitivity, display mode,
etc., to meet the measurement requirements. Inaddition, it
atlows the oscilioscope system to be expanded to meet
future  measurement requirements. The overall

capabilities of the resultant system are largely determined
by the characteristics of the plug-in selected.

1-2
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installation

s

; CAUTION §

W

NP

L

Plug-in units should not be removed or
installed without turning off the instrument
power.

To install a plug-in unit into one of the plug-in
compartments, align the slots in the top and bottom of
the plug-in with the associated guides in the plug-in
compartment. Push the plug-in unit firmly into 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 and pull the unit out of the plug-in
compartment. It is not necessary that all of the plug-in
compartments be filled io operate the instrument, the
only plug-ins needed are those required for the
measurement to be made,

When the oscilloscope is adjusted in accordance with
the adjustment procedure given in this manuat, the vertical
and horizontal gain are standardized. This allows adjusted
plug-in units to be changed from one plug-in compart-



ment to another without readjustment. However, the basic
adjustment of the individual plug-in units should be
checked when they are installed in this system to verify
their measurement accuracy. See the plug-in unit manual
for verification procedure.

Selection

The plug-in versatility of the oscilloscope allows a
variety of display modes with many different piug-ins. The
following information is provided to aid in plug-in selection.

NOTE

Use only "N” suffix plug-in units with the os-
cilloscope unless otherwise specified.

To produce a single-trace display, install a single-
channel vertical unit {or multi-channel unit set for single-
channel operation) in either of the vertical {left or center)
compartments and a time-base unit in the horizontal
(right) compartment. Fordual-trace displays, either install
a dual-channel vertical 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
ahd a duzl-channel vertical unit allows a three-trace
dispiay; likewise, a combination of two dual-channel
vertical units atlows a four-trace display.

To obtain a vertical sweep with the input signal
displayed horizontally, insert the fime-base unit into one
of the vertical compartments and the amplifier unit in the
horizontal compartment. If a vertical sweep is used, there
is no retrace blanking; however, if usaed in the right vertical
(center) compartment, internal triggering is provided.

For X-Y displays, either a 5A-series amplifier unit or a
5B-series time-base unit having an amplifier channel can
be instatled in the horizontal compartment to accept the X
signal. The Y signat is connacted to a 5A-series amplifier
unit instalied in a vertical compartment.

Special purpose plug-in units may have specific restric-
tions regarding the compartments in which they can be
instalied. This information will be given in the instruction
manuals for these plug-ins.

CONTROLS AND CONNECTORS

Controls and connectors necessary for eperation of the
oscilloscope are focated on the frontand rear panets of the
instrument. To make full use of the capabilities of this
instrument, the operator should be familiar with the
_ function and use of each external control and connector.
A brief description of the controls and connectors is given
here. More detailed information is given under General

@
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Operating Information (later in this section). See Fig. 1-1
for the location and description of the controls and
connectors.

FIRST TIME CPERATION

The following procedure provides an operational
checkout as a means of verifying instrument operation
and basic calibration without removing the cabinet or
making internal adjustments. Since it demonstrates the
use of front-panel! controls and connectors, it can also be
used to provide basic training on the operation of this
instrument. If recalibration of the oscilloscope or plug-ins
appears 10 be necessary, refer the instrument system to
qualified service personnel. if more tamiliarization with a
plug-in unit is needed, see the instruction manual for the
appropriate plug-in unit. Refer to Fig. 1-1 for the os-
cilloscope control and connector locations.

Checkout Procedure

1. For the following procedure, an amplifier plug-in
should be in one of the vertical (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 meets the
voltage and frequency requirements of this instrument.

Initial Conirol Setflings
Set the front-panel conirols as follows:
- NOTE
Titles for external controfs of the oscilloscope are

capitalized in this procedure (e.g. INTENSITY,
POWER).

OSCILLOSCOPE

INTENSITY Fully counter-
clockwise

FOCUS Centered
STORE (UPR and

LWR) Off
ERASE/ENHANCE Select

(UPR and LWR) Ot
BRIGHTNESS (Y-T) MAX
ENHANCE OFF

1-3
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BRIGHTNESS (Y-T)
Control

Provides continuously variable
flood-gun current duty cvycle
from about 10% to 100%, permit-
ting the intensity of a stored
display to be wvaried. Permits
extended retention of dispiayed
information; also serves as an
integrator for storing fast,
repetitive signals.

UPR and LWR STORE

Pushbuttons
Button pushed in selects storage
operation.
normal operation without storage.
Each button has push-push action
and each operates independentiy
of the other.

BEAM FINDER
Pushbutton
Brings beam on-screen; limits
intensified display to area inside
graticule.

Button out selectsg#

ERASE
Pushbutton

Momentary contact pushbuiton
initiates erasure of the storage
display selected tc be erased.

UPR and LWR ERASE/
ENHANCE Select Pushbutions
Self-cancelling switches select
screen to be erased. Both but-
tons pushed in selects both

SEeM 0
FNDER

CALIBRATOR
Al ek ot

SCreens.

ENHANCE

Control
Provides additional writing
speed capability for single-
sweep storage. Enhance level
may be adjusted to increase the
writing speed capability as
desired.

INTENSITY Control
Controls dispiay brightness.

"

FOCUS Controi
\Provides adjustment to obtain a
well-defined display.

POWER Switch
instrument power on or

\ Turns
off.

CALIBRATOR Loop
Provides positive-going ac-
curate 400-mitlivelt and 4-
mititampere squarewave at a fre-
quency of twice the line fre-
quency for calibration and probe
compensation.
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EXT INTENSITY INPUT TRACE ROTATION
Connector Control

Permits application of Z.axis Controls alignment of trace with
signals to the crt{de coupled).
Positive-going signal increases
intensity.

fines.

3834-100

Fig. 1-1. Front- and rear-panel conirols and conneciors.
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Display
Position
Valts/Div
Voits/Div Cal

Input coupling

Display
Position
Seconds/Div

Seconds/Div Cal

AMPLIFIER PLUG-IN

On

Centered

Fully clockwise

DC

TIME-BASE PLUG-IN

Chop
Centered
2 ms

Fully clockwise

Swp Mag Off

Triggering + Siope, Auto
Trig, AC Coupl

Triggering Source Composite

NOTE

This turn-on procedure should be followed when
first receiving the instrument orwhen the instrument
has been turned off for two weeks or more. This turn-
on procedure reduces the fon content in the crt and
extends crt life. (If this turn-on procedure is not
needed, proceed to step 3.)

Be sure the initial control settings of this procedure
are strictly adhered to. Press the STORE buttons
{both UPR and LWR) to their on position. Pull the
power switch to turn on the oscilfoscope, then do not
alter any control setting. After a short defjay the
screen will become fully illuminated. Leave the
instrument in this mode for 5 minutes before erasing
or going to non-store mode. To continue with the

" Checkout Procedure, press and release the STORE
buttons (both UPR and LWR} to their off position.
Proceed to step 4.

3. Pull the POWER switch out to turn the instrument
on. Aliow a short warm-up time if the instrument has been
off,

@
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Intensity Adjustment

4. Advance the INTENSITY control until the trace is at
the desired viewing level, Set the trace near the graticute
center line.

Focus Adjustment

5. Adjust the FOCUS control for a sharp, well-defined
trace over the entire trace length.

Trace Alignment Adjustment

6. If a free-running trace is not paraliel with the
horizontal graticute lines, set the TRACE ROTATION
control (rear panel adjustment) as follows: Pasition the
trace to the center horizontal line and adjust the TRACE
ROTATION control so that the trace is parallel with the
horizontal graticule lines.

Calibration Check

7. Connecta 1X probe, or a test lead from the ampiifier
plug-in connector i the CALIBRATOR loop.

8. Set the time-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 teft edge of the graticule.

9. The display should be four divisions in amplitude
with approximately 2.5 complete cycles over 10 divisions
(for 80-hertz fine frequency) shown horizonially. An
incorrect display indicates that the oscilloscope or plug-ins
needs 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 area. Reposition
the display to screen center and refease the BEAM
FINDER button. Disconnect the 1X probe or test lead.

External intensity Input

12, Connect a 5-voit, 1-kHz sine-wave or square-wave
signal to the EXT INTENSITY INPUT connector (on rear
panel}. Also, use the signal to externalty trigger the time-
base plug-in.

13. Stowly rotate the [INTENSITY control
counterclockwise 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.
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14. Disconnect the signal sefup.

Storage Check

15. Press the STORE buttons (both UPR and LWR) to
their on position. Press the ERASE/ENHANCE select
buttons (both UPR and LWR) to their on position. Adjust the
BRIGHTNESS {Y-T} control futly clockwise to MAX position.
Press the ERASE button to erase both screens and prepare
the targets for storage.

16. Write a few traces across both targets by slewing
the free-running trace vertically with the vertical position
control, Observe that stored images of the sweep remain
on the screen. lf the trace does not store, adjust the
INTENSITY control for a slightly higher brightness level,
then write a few traces across both targets.

17. Press and release the STORE buttons (both UPR
and LWR) to their off position.

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

GENERAL OPERATING INFORMATION

Intensity Control

The setting of the INTENSITY control may affect the
correct focus of the display. Slight adjustment of the
FOCUS control may be necessary when the intensity level
is changed. To protect the crt phosphor, do not turn the
INTENSITY control higher than necessary to provide a
satisfactory display.

%\rvvv'v-

CAUTION g

oW W

Damage to the cri phosphor can occur under
adverse conditions. Avoid any condition where an
extremely bright, sharply focused spot exists on the
ert.

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

It 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 be
required (adjustment must only be made by qualified
service personnel).

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. I
the astigmatism adiustment is correctly set, the vertical
and horizontal 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 paratlel with the horizontal
graticule lines, set the TRACE ROTATION adjustment
{rear-panei 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 horizontal graticule fines.

Beam Finder

The BEAM FINDER switch provides a means of
locating a display that overscans the viewing area either
vertically or horizontally. When the BEAM FINDER switch
is pressed, the dispiay is compressed within the graticule
area and the display intensity is increased. To locate and
reposition an overscanned display, use the foilowing
procedure:

1. Press the BEAM EINDER switch, hold it in, then
increase the vertical and harizontal deflection facters until
the display is within the graticule area.

2. Adjust the vertical and horizontal position 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 is marked on the
inside of the faceplate of the crt providing accurate, no-
parallax measurements. The graticule is divided into eight
vertical and ten horizontal divisions; each division is 0.5-
inch (1.27 centimeters) square. In addition, each major
division is divided into five minor divisions. The vertical
gain and horizontai timing of the plug-in units are
calibrated 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 graticule line and set the time-base unitso
the end of the timing area falls between the second and
tenth vertical graticute 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 output 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 is twice the power-line frequency. The
isxgﬂal is obtained by clipping the probe fo the calibration
oop.

intensity Modulation

tntensity (Z-Axis) modulation can be used to refate a
third item of elecirical phenomena to the vertical (Y-Axis)
and the horizontal {(X-Axis} coordinates without atfecting
the waveshape of the displayed signal. The Z-Axis
modulating signal, applied to the EXT INTENSITY INPUT,
changes the intensity of the displayed waveform to
provide this type of dispiay. The voltage amplitude
required for visible trace modulation depends on the
setting of the INTENSITY controt. About +5 volts will turn
on the display to a normal brightness level from an off
tavel, and about —5 volts will turn the display off from a
normal brightness level. "Gray scale” intensity modula-
tion can be obtained by appiying signals between these
levels. Maximum safe input voltage is 5 voits. Usable
frequency range of the Z-Axis circuit is dc¢ o one
megahertz.

Time markers applied to the EXT INTENSITY INPUT
provide & direct time reference on the display. With
uncalibrated horizontal sweep or X-Y operation, the time
markers provide a means of reading time directty fromthe
display. However, if the markers are not time-related tothe
gisplayed waveform, a single-sweep display should be
used (for internal sweep only) to provide a stable display.

Intensity modulation can be used in the store mode as
welt as in the non-store mode; however, there is only one
intensity level in a stored display. The stored waveform
may be modified by either dimming portions of the
waveform so they do not store, or brightening portions
from a dim background so only the brightened portions
store.
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X-¥Y Operation

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

Another method of obtaining an X-Y display isto install
amplifier units in vertical and horizontal compartments
{check amplifier unit gain as given in the amplifier unit
instruction manual to obtain calibrated horizontal deflec-
tion factors). This method provides the best X-Y dispiay,
particularly if two identical amplifier units are used, since
both the X and Y input systems wilt have the same delay
time, gain characteristics, input coupling, etc.

Raster Display

A raster-type display can be used to effectively
increase the apparent sweep length. For this type of
dispiay, the trace is deflected both vertically and
horizontally by sawtooth signals, and is accomplished by
installing a bB-series time-base unit in the left vertical
compartment, as well as one in the horizontal
compartment {do not install any plug-in unit in the center
vertical compartment). Normally, the unit in the vertical
compariment should be set to a slower sweep rate than
the one in the horizontai 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 a television-type
display.

Option 7 Rear-Pansl Signal Quiputs

The purpose of OPTION 7 is to provide cathode-ray
tube-relatad signals to standard connectors at the rear of
the instrument. This option is particularty well suited for
use in the physical life sciences. By using differential
amplitiers, the oscilloscope ¢an become a signal con-
ditioner for other devices. Outputs may be used for driving
counters or X-Y plotters in conjunction with the os-
cilloscope.

Bisptay Photography

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

The crt beze! of the oscilloscope provides integral
mounting for a Tektronix oscilloscope camera. However,
no voltage is provided at the bezei for camera power. The
camera selected for use with the oscilloscope may require
battery operation.
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When this instrumentis operated in the storage mode, a
photograph may easily be composed by erasing unwanted
displays as many times as necessary before the desired
display is obtained. This ability to compose a photograph
in advance prevents wasted film due to incorrect displays.

Due to the background glow of the stored display
produced by the flood guns, special care must be taken in
determining the exposure time and f-stop settings. Of
course, exact settings will depend upon the specific type
of film. After the correct settings are obtained for a specific
oscilloscope-camera-film combination, record these
figures for future reference. Since the background glow
does not change substantially between displays, these
settings should produce satisfactory results for most
displays. Background glow may be altered by adjustment
of the BRIGHTNESS (Y-T} control.

WARNING I

Refer replacement of green crt filter to qualified
service personnel,

NOTE

The oscilloscope is provided with a green filter
installed to improve contrast for general purpose
viewing. When using Tektronix C5-series cameras
with built-in flash, the green filter should be removed
and replaced by a clear filter in order to photograph
the graticule. Contact your local Tektronix Field
Office or representative to order the clear filter.

Dispiay Switching Logic

The electronic switching for time-shared displays is
produced at the plug-in interface within the mainframe;
however, the switching logic is selected in the plug-in
units. The system allows any combination of piug-ins and
Display switch settings. Refer to the individuat plug-in
manuats  for specific capabilities and operating
procedures.

Vertical Plug-in Compartments. When the vertical
plug-in is in the active mode (Display button pushed in), a
fogic tevel is applied to the switching circuit in the
mainframe and a display from this plug-in will occur.
When two plug-ins are both active in the vertical com-
partments, a multitrace display will occur {Alternate or
Chopped). When no plug-in is in the active mode, the
signal from the left compariment will be displayed. A time-
base unitoperated in one of the vertical compartments has
a permanent internal connection to apply a logic level to
the switching circuit; thus, a vertical trace produced by
this unit will always be displayed.
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Horizontal Plug-in  Compartmeni. Alternate 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 end 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
it @ muiti-trace display is required by the plug-ins in the
verticat compartments. A vertical plug-in unit operated in
the horizontal compartment has a permanent internal
connection te provide a chopped display if it is required.

Switching Sequence. Four display time slots are
provided on a time-sharing basis. When two vertical plug-
ins are active, each receives two time slots, so the
switching sequence is: left, left, center, center, etc. The
two time slots allotted 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 Channef 1, center
Channel 2, etc. If only one vertical piug-in is active, it
receives all four time slots. The switching sequence is the
same for both the Alternate and Chopped display modes.

Vertical Dispiay 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. If two plug-ins are instalied in the vertical
compartments and only the signal from one of the units is
wanted, set the Display switch of the unwanted unit to Off
{(button out). If neither plug-in is activated, the signal from
the left unitis displayed. Both plug-ins can be activated for
multi-trace displays.

Alternate Mode. The alternate position of the 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 sequence 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, alternate-
mode switching becomes difficult to view.

Chopped Mode. The Chop position of the time-base
unit Display switch produces a display that is efectronical-
ly switched between channels at a 200-kilohertz rate. The
switching sequence is discussed earlier. In general, the
Chop mode provides the best display at sweep rates
slower 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.



Dual-Sweep Displays. When a dual-sweep time-base
unit is operated in the horizontal compartment, the
aiternate and chopped time-shared switching for either
the A or B sweep is identical to that for a single time-base
unit. However, if both the A and B sweeps are operating,
the pscilloscope operates in the independent pairs mode.
Under this condition, the left vertical unit is always
displayed at the sweep rate of the A time base and the right
vertical unit is displayed at the sweep rate of the B time-
base. This results in two displays that have completely
independent vertical deflection and chopped or alternate
sweep switching.

Care of Storage Screens

To prolong the usetful life of the storage screens, the
following precautions should be observed when operating
this instrument:

1. Use minimum beam intensity required to produce a
clear, well-defined display. Care must be taken in the
degree of writing-beam intensity that is used, particularly
when using siow sweep rates and X-Y displays. A beam
intensity that is too high may permanently damage the crt
screen.

2. Avoid repeated use of the same area ofthescreen. if
a particuiar display is being stored repeatedly, change the
vertical position occasionally to use other portions of the
display area.

3. Do notleave astored display on thescreenwhenitis
no longer needed.

4. Turn the BRIGHTNESS (Y-T} control fully
counterclockwise {with sweep held off) when storing a
display for an extended period of time.

5. Operate in the non-store mode unless storage is
required.

Storage Operation

General. Separate STORE switches are provided for
both the upper and lower crt storage screens, permitting
independent screen operation. When both screens are
operated in the non-store mode {both the UPR and LWR
STORE switches out), the instrument operates as a
conventional oscilloscope. When either or both screens
are operated in the storage mode {applicable STORE
switch in), a display can be retained for further analysis.
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A stored display is erased by first selecting the
applicable screen for erasure and then pushing the
ERASE button. The erasure of one screen has noeffecton
the other. The UPR and LWR ERASE/ENHANCE select
switches are self-cancelling; when either button is
pressed, the other button is released. Also, both switches
can be pressed in or released at the same time. Thus either
screen or both can be selected for erasure, or erasure of
both screens can be prevented. The ERASURE momentary-
contact switch initiates the voltage waveform required for
erasure.

Holding and Viewing Modes. The BRIGHTNESS (Y-T)
controt permiis extended retention of displayed informa-
tion with negligibie reduction in crt life. The control
provides continuously variable flood-gun current duty
cycle from about 10% to 100%. To hoid a stored display,
set the time-base plug-in unit for single-sweep operation
and turn the BRIGHTNESS (Y-T) control fully coun-
terclockwise. In this position, the storage-target flood
guns are on only 10% of the time, producing the effect of
decreased intensity. A stored display will be very faintand
may not be discernible from the background areas. Both
screens are affected. To return the instrumenttoaviewing
mode, turn the BRIGHTNESS (Y-T) control clockwise
until the desired viewing level is achieved. In the full
clockwise position, the flood guns are on 100% ofthetime
and the stored display will be its brightest. The
BRIGHTNESS (Y-T) control is inoperable for X-Y displays
and when the sweep is running. i the control is
counterclockwise and the sweep is running, a blinking
effect will be noticeable atthe slower sweep rates because
the crt will revert to the hold mode between sweeps. To
elitminate this effect, turn the control clockwise.

Integrating Fast Displays. If {ast, repetitive displays
cannot be stored even at maximum intensity settings, the
BRIGHTNESS (Y-T) control can be used to increase the
apparent writing speed of the crt. To use this function, first
obtain a triggered, weil-focused display of the signalin the
non-store mode. Adjust the writing-beam INTENSITY
control so the trace is just starting to defocus. Then press
in the STORE buttons {both UPR and LWR)} and erase the
screen. Turn the BRIGHTNESS (Y-T) control
counterclockwise and press and release the STORE
buttons to obtain the non-store mode. Wait about two
seconds, press in both STORE buttons and rotate the
BRIGHTNESS (Y-T) control clockwise to view the in-
tegrated display. If all portions of the display are not
properly stored, rotate the BRIGHTNESS (Y-T) control
counterciockwise and return to the non-store mode to
integrate the display for a few more seconds. If too much
integration time is used, the stored image begins to
broaden, or background fade-up may occur, obscuring
the desired display. Some practice may be necessary o
determine the proper intensity tevel and integration time
required for obtaining best results.
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Improving Writing Speed. After continued use (iwo
hours or more) in the non-store mode, or store mode with
no display, fade the screen positive by obtaining a
repetitive sweep in the store mode. Siowly position the
trace from crt top to bottom. Leave the crt target fully
stored for 5 minutes, After this ime, erase the screen and
resume storage operation if desired.

Single-Sweep Enhancement. The Enhance feature
provides a method of storing single-sweep displays that
exceed the normal writing speed of the crt. The ENHANCE
conirod is concentric with the INTENSITY control, and the
screen to be enhanced must be pushbutton selected by
the ERASE/ENHANCE select pushbutton {UPR or LWR),
Upon termination of the single sweep, a short-duration
pulse is applied to the storage screen to briefly increase the
storage level of the crt. The ENHANCE control may be
adjusted to increase the writing speed capability as
desired.

BASIC OSCILLOSCOPE APPLICATIONS

The oscilloscope and its associated plug-in units
provide a very flexible measurement system. The
capabilities of the overall system depend mainky upon the
plug-ins that are chosen. The foliowing information
describes the techniques 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
tndividual 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 techniques which can be adapted for use with this
instrument,

John D. Lenk, "Handbook of Oscilloscopes, Theory,
and Application”, Prentice-Halt Inc., Englewood Cliffs,
New Jersey, 1968,

J. Czeck, "Oscilioscope Measuring Technigues”,
Springer-Verlag, New York, 19865,

J.F.  Golding. "Measuring
Transatlantic Arts, Ing,, 1971,

Oscilloscopes”,

Charies H. Roth Jr., “Use of the Oscilloscope”, A
programmed Text, Prentice-Hall, inc., Englewood
Ciiffs, New Jersey, 1970

Peak-lo-Peak Voltage Measurements—AC

To make peak-to-peak voltage measurements, use the
following procedure;
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1. Set the input coupling on the vertical plug-in unit to
Gnd and connect the signal 1o the input connector.

2. Set the input coupling to ac and set the Volts/Div
switch to display about 5 or 6 vertical divisions of the
waveform. Check that the variable Voits/Div control (red
krob) is in the Cat position,

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

4. Turn the vertical Position controd so that the lower
portion of the waveform coincides with one of the
graticule lines below the center horizontal line and the top
of the waveform 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. 1-2).

Position fo center
vertical bne
Y

A

| \
AR AR
Vertical |/ / 3 f

defﬁe{tion \ \ /

C1000-18

Fig. 1-2. Measuring peak-to-peak voltage of a waveform,

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

NOTE

This technique may also be used to make
measurements between two points on the waveform,
rather than peak-t0-peak.

6. Multiply the distance {in divisions) measured in step
5 by the Volts/Div switch setling. Aiso include the
attenuation factor of the probe, if appiicabie.

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



Peak-to-peak - 4.6 § (Volts/Div. _ 23
volts (divisions} setting) volis
NOTE

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

instantaneous Yoltage Measurement—DC

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

1. Set the input coupling of the vertical piug-in unitto
Gnd and position the trace to the bottom line of the
graticule (or other selected reference line). If the voltage
to be measured is negative with respect to ground,
position the trace to the top line of the graticute. Do not
move the vertical Position control after this reference has
been established.

NOTE

To measure a voltage level with respect to a voltage
other than ground, make the following changes to
step 1. Set the input coupling switch to dec and apply
the reference voltage te the input connecter, then
position the trace to the reference line.

2. Connect the signal to the input connector, Set the
input coupling to dc {the ground reference can be
checked atany time by setting the input coupling to Gnd).

3. Set the Volts/Div switch o display about 5 or 6
vertical divisions of the waveform. Check that the variable
Volts/Div control (red knob) is in the Cat position. Adjust
the time-base triggering controls for a stable display.

4. Measure the distance in divisions between the
reference line and the point on the waveform at which the
do level is to be measured. For example, in Fig. 1-3 the
measurement is made between the reference line and
point A.

5. Establish the polarity. The voltage is positive i the
signal is applied to the + input comnector and the
waveform is above the reference line.

6. Muitiply the distance measured in step 4 by the
Voits/Div switch setting. Include the attenuation factor of
the probe, if applicable (see the note foliowing the Peak-
to-Peak Voltage Measurement example).
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' bl I3 .
[

Vertical (A}
distence

Ref ce line
eferen i 100019

Fig. 1-3. Measuring instantaneous dc voitage with respectto a
reference voltage.

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

Instantaneous 4.6 2 _ +92

Voltage ~ {divisions) (Volts/Div)  volts

Comparision Measuremenis

in some applications, it may be necessary toestablisha
set of deflection factors other than those indicated by the
Volts/Div or Seconds/Div switches. This is usefui for
comparing signais to a reference voliage amplitude or
period. To establish a new set of deflection factors based
on a specific reference amplitude or period, proceed as
fotlows:

Vertical Deflection Faclor

1. Apply a reference signal of known amplitude to the
vertical input connector. Using the Volis/Div switch and
variable Volis/Div control, adiust the display for an exact
number of divisions. Do not move the variable Volts/Div
control after obtaining the desired deflection.

2. Divide the amplitude of the reference signal {volts)
by the product of the deflection in divisions (established in
step 1) and the Voits/Div switch setting. This is the
Deflection Conversion Factor.

Deflection reference signal amplitude (volts)
Conversion = deflection X Volts/Div
Factor (divisions) setting
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3. Todeterminethe peak-to-peak amplitude of asignal
compared to a reference, disconnect the reference and
apply the signal to the input connector.

4. Set the Volis/Div switch to a setting that provides
sufficient deflection 10 make the measurement. Do not
readjust the variable Volts/Div control.

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

Modified . Deflection
, Volts/Div )
Deflection = settin X Conversion
Factor o Factor

6. Measure the vertical defiection in divisions and
determine the amplitude by the following formula:

Modified .
Signat od , Deflection
. = Deftection X L
Amplitude (divisions)
Factor

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

0V

@Gy P

Then, with a Volts/Div switch setting of 2V, the
Modified Deflection Factor (step 5) is;

To determine the peak-to-peak amplitude of an
amplitude signal that produces a vertical deflection of five
divisions with the above conditions, use the Signal
Amplitude formula (step 6):

{3 V) (5) = 15 volits

Sweep Rate

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 humber of

112
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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
{established in step 1) and the setting of the Seconds/Div
switch. This is the Deflection Conversion Factor.

Deflection reference signal period (seconds)
Conversion = horizontal Sec/Div
Factor deflection 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 horizontal deflection to make an
accurate measurement. Do not readjust the variable
Seconds/Div control,

5. To establish a Modified Deflection Factor at any
setting of the Seconds/Div switch, multiply the
Seconds/Div switch setting by the Deflection Conversion
Factor established in step 2.

Modified . Defiection
) Seconds/Div .
Deflection = ) . Conversion
switch setting
Factor Factor

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

Modified horizontal
Pariod = Deftection X deflection
Factor {divisions)

EXAMPLE: Assume a reference signal frequency of 455
hertz {period 2.2 milliseconds), a Seconds/Div switch
setting of 2 ms, and a horizontal deflection of eight
divisions. Substituting these values in the Deflaction
Conversions Factor formuia (step 2):

2.2 ms

B 02me 1378

Then, with a Seconds/Div switch setting of 50 us, the
Modified Deflection Factior (step 5) is:




{50 us) {1.375) = 68.75 microseconds/division

To determine the time pericd of an applied signal which
completes one cycle in seven horizontal divisions, use the
Period formula (step 8):

(68.75 us) {7) = 481 microseconds

This product can be converted to frequency by taking
the reciprocal of the period (see apptication of Deter-
mining Freguency).

Time Period Measurement

To measure the time (period} between two pointson a
waveform, use the following procedure:

1. Connect the signal to the vertical input connector,
select either ac or dc input coupling, and set the Volts/Div
switch to display about four divisions of the waveform.

2. Set the time-base triggering controis to obtain a
stable display. Set the Seconds/Div switch o the fastest
sweep rate that wili permit displaying one cycle of the
waveform in less than eight divisions {some non-linearity
- may occur.in the first and last graticule divisions of
- display). Refer to Fig. 1-4.

T

Morizantal _._ |
orizanta {
distance :

C1000-20

Fig. 1-4. Measuring time duration {period) between points on
a waveform.

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

@
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4. Measure the herizontal distance between the time
measurement points. Be sure the variable Seconds/Div
control is in the Cal position.

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

EXAMPLE: Assume that the horizontal distance
between the time-measurement points is five divisions and
the Seconds/Div switch is set to .1 ms. Using the formula:

horizontal  Sec/Div
Period = distance X switch = (8} {0.1ms)~=05ms
(divisions) setting

The period is 0.5 miltisecond.

Determining Frequency

The time measurement technique can also be used to
determine the frequency of a signal. The frequency of a
pericdically recurrent signal is the reciprocal of the time
duration {period} of one cycle. tlse the following
procedure:

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

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

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

1 1

Frequency = = 05 me

boriod = 2 Kilohertz

Risetime Measurement

Risetime measuremenis employ basically the same
technigues as the time-period measurements. The main
difference is the points between which the measurementis
made. The following procedure gives the basic method of
measuring risetime between the 10% and 90% points of the
waveform.

1. Connect the signal to the input connector.

1-13
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2. Set the Volts/Div swiich and variable Voits/Div
control to produce a display exactly five divisions in
amplitude.

3. Center the display about the center horizontal tine
with the vertical Position control.

4. Set the time-base triggering controls 1o obtain a
stable display. Set the Seconds/Div switch to the fastest
sweep rate that will display less than eight divisions
between the 10% and 90% points on the waveform (see Fig.
1-5).

100% -y
Al e, G0%
/ Point
A &
o% | f’\qo% {
-Point -]
o

~g Forizontalg..
distance

0 b s o

C2135-27

Fig. 1-5. Measuring risetime.

5. Adjust the horizontal Position control to move the
10% point of the waveform to the second vertical line ofthe
graticule.

6. Measure the horizonta! distance between the 10%
and 30% points. Be sure the variable Seconds/Div controi
is in the Cal position.

7. Multiply the distance measured in step 6 by the
setting 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 formula to find risetime:

Risetime horizontal Sec/Div
. = distance X switch = {4) (1 us) =4 us
period o .
(divisigns) setting

The risetime is 4 microseconds.

1-14
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Time Difference Measuremenis

When used in conjunction with a calibrated time-base
piug-in unit, the mufti-trace feature of the oscilloscope
permits measurement of time difference between two or
more separate evenis, To measure time difference, use the
foliowing procedure:

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

2. Setthe Display switch on thetime-base unitto either
Chop or Alt. In general, Chop is more suitable for low-
frequency signals. More information on determining the
made is given under Vertical Display Mode in this section.

3. Setthe vertical plug-in triggering switches to trigger
the display on Channet 1 {orieft plug-in) and Channel 2 {or
center plug-inj.

4. Connect the reference signal to the Channel 1 input
connector and the comparison signal to the Channet 2 (or
center plug-in) input connector. The reference signal
should precede the comparison signal in time. Use coaxial
cables or probes which have similar time-delay
characteristics to connect the signal to the inpuf connec-
tors.

5. If the signals are of opposite polarity, invert the
Channe! 2 (or center plug-in) display. (Signals may be of
opposite polarity due to 180° phase difference; if so, take
this into account in the final caiculation.}

8. Set the Volts/Div switches to produce about four
divisions of display waveform.

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

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

9. Adjust the horizontal Position control so the
Channel 1 {or left plug-in) waveform (reference) crosses
the center horizontal tine at a verticat graticule line.

10. Measure the horizontal distance between the two
measurement points (see Fig. 1-6).

@




Channel 2, or center
plug-in

Channel 1, or left
plug-in {reference}

) /
I

50%
Amplitude =
level
sty
. H(:r.rizontal +
distance

213403

Fig. 1-6. Measuring time difference between two puises.

11. Muitiply the measured distance by the setting of
the Seconds/Div swilch.

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

Time Sec/Div horizontal
= switch X distance = (50 pg) (4) = 200 us
Delay . L
setting {divisions)

The time delay is 200 microseconds.

Mulii-Trace Phase Difference Measurement

Phase comparison between two or more signals of the
same frequency can be made using a dual-trace piug-inor
two single-trace plug-ins. This method of phase difference
measurement can be used up to the frequency limit of the
vertical system. To make the comparison, use the follow-
ing procedure:

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

2. Setthe Display switch on the time-base unitto either
Chop or Alt. In generai, Chop is more suitable for low-
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.

@
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3. Setthe vertical piug-in triggering switches to trigger
the display on Channel 1 (orleft plug-in}and Channel 2 {or
center plug-in}.

4. Connect the reference signal to the Channel 1 input
connector and comparison signal to the Channel 2 (or
center plug-in) input connector. The reference signal
should precede the comparison signal in time. Use coaxial
cables or probes which have similar time-delay
characteristics to connect the signais to the input connec-
tors.

5. 1f the signals are of opposite polarity, invert the
Channel 2 {or center piug-in) display. (Signals may be of
opposite polarity due to 180° phase difference, if so, take
this into account in the final calculation.)

6. Setthe Vols/Divswitches and the variable Volts/Div
controls so the displays are equal and about five divisions
in amplitude.

7. Set the time-base triggering controis fo obtain a
stable display. Set the Seconds/Div switch to asweep rate
which displays about 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 teft plug-in)
occupies exactly eight divisions between the second and
tenth vertical tines of the graticule (see Fig. 1-7). Each
division of the graticule represents 45° of the cycie (360°
+ 8 divisions = 45°/division). The sweep rate can be
stated in terms of degrees as 45° /division.

Channel 1, or feft Channel 2, or center
plug-in {reference) plug-in (lagging}
L ra

N/
7\& L

4

/
%

L~
=
\\ N

N

""""" T Horizontal ©

b s vt e e i s

difference i E
| |
8 Divisions
bt " 360°) 213404
Fig. 1-7. Measuring phase difference.
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10. Measure the herizontal 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 difference.

EXAMPLE: Assume a horizontal difference of 0.6
division with a sweep rate of 45° /division as shown in Fig.
1-7. Use the formuia:

Phase horizontal sweep rate
Ditference = difference X {degrees/ =(0.6) (45°)=27°
{divisions) division)

The phase difference is 27°.

High Resclution Phase Measurement

More accurate duai-trace phase measurements can be
made by increasing the sweep rate (without changing the
variabte Secands/Div control setting). One of the easiest
ways 1o increase the sweep rate is with the Swp Mag (10X}
buttors on the time-hase unit.

EXAMPLE: If the sweep rate were increased 10 times
with the magnifier, the magnifier sweep rate should be
45°/division + 10 = 4.5°/division. Figure 1-8 shows the
same signals as used in Fig. 1-7, but with the Swp Mag
button pushed in. Wih a horizontal difference of six
divisions the phase difference is:

, magnified
Phase horizontal sweep rate
. = difference X Prae (6) (4.5°)=27°
Difference o (degrees/
{divisions) o
division)

The phase difference is 27°.

Channel 1, or left
plug-in (reference

Channel 2, or
center plug-in
i £

/ /A
/

X-¥Y Phase Measuremenis

The X-Y phase measurement method can also be used
te measure the phase difference between two signals of
the same frequency. The phase angle is determined from
the Lissajous pattern as outlined in the following steps:

1. Insert an amplifier plug-in unit into one of the
vertical plug-in compartments and an amplifier of the
same type into the horizontal plug-in compartment.

2. Seteach amplifier unit input coupling switch to de,
and set the position controis 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 ampilifier deflection
factors and variable Volts/Div controls for six divisions of
vertical and horizontal deflection, and set the position
controls to center the dispiay on the graticule as shown in
Fig. 1-9.

5. Measure and record the overal! vertical deflection
{A) and the opening of the Lissajous display (B), measur-
ing vertically at the graticule horizontal center line (see
Fig. 1-8).

6. Divide B by A to obtain the trigonometric sine of the
phase angle difference between the two signais, 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
either in phase (tilted upper right to lower left), or 180° out

R
i w |
orizontal
; difference g
€2134.06

Fig. 1-8. High-resolution phase difference measurement with
increased sweep rate.
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Fig. 1-9. Phase difference measurement from an X-Y display.
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of phase (tilted upper left to lower right), If the display isa Using the formula:

circle, the signais are 90° outof phase (Fig, 1-10shows the

Lissajous displays produced between 0° and 360°). Sing = % = 04 _ 0.0667
Notice that above 180° phase shift, the resultantdisplay is From the trigonometric tables:

the same as at some lower angie.
¢ = arcsin 00667 = 3.82°

EXAMPLE: Assume a display as shown in Fig. 1-9, The phase angle difference between the X and Y signals
where A is 6 divisions and B is 0.4 division. is 3.82°.
| S ; // M\\
Pt /// " \\ /
ol - _,,.«-—“‘/ \""'—- -""""/
(A (B} {c}
Do UL O TR 00 ove SO VL ™
\""'--..5: \\ \-.___\
:: """--.___‘ 5 T~
(D} (E}
£2135-4

Fig. 1-10. Phase of a Lissajous display. {A) 0° or 360°, (B} 30° or 330°, {C) 80° or 270°, (D)} 150° or 210°, {(E} 180°.
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Section 2—5111A

SPECIFICATION AND
PERFORMANCE CHECK

The following electrical characteristics are valid only if
the 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 each plug-in must
be operating {fully installed) in a calibrated system.

ELECTRICAL CHARACTERISTICS

SPECIFICATION

Table 2-1
VERTICAL AMPLIFIER

Hems listed in the Performance Requirements column
of the Electrical Characteristics are verified by completing
the Performance Check in this manuai. tems listed in the
Supplementai Information column may not be verified in
this manual; they are either explanatory notes or perfor-
mance characteristics for which no limits are specified.

Characteristics

Perfoermance Requiremenis

Supplemental {nformation

input Signal Amplitude
(Differentiat input)

50 mV/displayed div.

Bandwidth

Dc to at least 2 MHz with a
calibrated 5AT8N.

Channel Switching
Chop Time Segment/Channel

Approximately 5 us (=4 us)
displayed, =1 us blanked).

Mainframe Compartment
Chop Switching Sequence

l.eft, teft, center, center...

Amplifier Channel Chop
Switching Sequence

2 channel amplifier; Ch 1, Ch 2...
4 channel amplitier: Ch 1, Ch 2,

off, off, Ch 3, Ch 4, off, off .

Alternate Frequency

Sweep rate {once each sweep).

Mainframe Compartment
Alternate Rate

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

Ampiifier Channel
Allernate Rate

One-fourth sweep rate {once every
four sweeps).

Sensitivity Change

Accuracy degrades by up to 1%,

when operated in split-screen storage.

Signal Qutputs {Option 7)
Left OQut, Center Out

Crt-related vertical signals.

Derived from interface signal

Signals output pins,
Sensitivity G.5 V/ert div, +3% into =100 k.
DC Offset =500 mV max.
Output Impedance Approximately 1 k().
Dynamic Range 4V min.

Amplifier Bandwidth

=500 kHz up to £2 V cutput
into =50 pF.

Common Maode Rejection
Ratio

=28 dB at 1 kHz.

Noise and Chop
Breakthrough'

=100 mV at each ouiput
connector.

‘If excessive noise and chop breakthrough occur, refer to the following discussion, Modifications to Pre-Option 7 Amplifier

Plug-Ins in Section 4 Maintenarnce.
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Table 2-2
HORIZONTAL AMPLIFIER

Characteristics

Performance Requirements

Supplemental Information

input Signal Amplitude
{Differential input)

50 mV/displayed div.

Horizontal Centering

0.5 division or {ess.

Bandwidth

D¢ to at least 2 MHz with a
calibrated 5A18N.

X-Y Phase Difference
Between Vertical and
Horizontal Compartments

1° or less to 100 kHz.

Checked with two plug-ins
of the same type.

Sensitivity Change

Accuracy degrades by up to 1%
when operated in split-scraen storage.

Signal Cutputs (Option 7}
Right Out Signal

Crt-related sweep signal.

Derived from interface signal
output pins.

Sensitivity

0.5 V/ert div, £3% into 2100 kQ.

Polarity and Cutput
VYoltage

Positive-going ramp, 25 V.
DC offset provided by
timebase position control.

Qutput kmpedance

Approximately 1 kQ.

Gate Out Signal

Crt-related Z-axis signal.
Selected by time-base unit.

Output Levels

TTL compatibie.
Low: Sinking 1.6 mA, =0.4 V.
High: Supplying 40 pA, =2.4 V,

Risetime

=1.5 us into 550 pF.

Falltime

<2300 ns into 350 pF.

Table 2-3
Z-AXIS AMPLIFIER

Characieristics

Performance Reguirements

Supplemental information

External Intensity input
Useful Input Voitage

+5 V will turn on dispiay to a
normal brightness level from an off
levet; —5 V will turn off display
from a normal brighiness level.

Usable Freguency Range

bDecto 1 MHz

fnput Rand C

Approximately 10 k3, paral-
leled by approximately 40 pF.

Maximum Safe input

+5 V {dc + peak ac).

2-2
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Table 2-4
DISPLAY

Characleristics

Performance Requirementis

Supplemental Information

Cathode-Ray Tube

Defiection Electrostatic.
Phosphor Equivalent to P1.
Accelerating Voltage 3.5kV.
Orthogonality 90°, within 1°.

Geometry

0.1 division or less.

Storage
Writing Speed

At least 20 div/ms (center
6 x 8 div).

At least 50 div/ms enhanced
{center 6 x 8 divl.

Option 3 At least 200 div/ms (center 6 x 8 At teast 800 div/ms enhanced (center
div). 6 x 8 div).
Storage Time 1 hour.

Erase Time

Approximately 250 ms.

Beam Finder

Limits display to within
graticule area and

“intensifies display if

brightness level is tow.

Tabie 2-5
CALIBRATOR AND POWER INPUT

Characieristics

Performance Requirements

Suppiemental information

Calibrator
Volitage 400 mV, within 1%.
Current 4 mA, within 1%.
Frequency Twice the line frequency.
Power Input

Line Voltage (RMS)

Nominal 100 V, 110 V, 120 V,
200V, 220 V, 240 V =10%
(250 V max.).

Fuse Data

1.8 A siow blow (120 V ac).
1 A slow blow {240 V ac).

Line Frequency

48 to 440 Hz.

Power Consumption

Typical mainframe only; 63 W.
With 3 typical plug-ins: 74 W.
Maximum: 110 W.

Insulation Voltage

1500 V rms minimum at 50
to 60 Hz for 10 seconds
duration minimum.

Ground Continuity

Less than 0.1 Q) between safety
ground and instrument.

@
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ENVIRONMENTAL CHARACTERISTICS
Table 2-6

ENVIRONMENTAL

Characteristics l Information

Temperature

Operating 0°C to +50°C.

Storage —40°C o0 +70°C.
Altitude

Operating To 15,000 feet (4.57 km).

Storage To 50,000 feet (15.23 km).
Vibration

Operating and
Non-operating

minutes.

With the instrument compiete and operating, vibration
frequency swept from 10 to 50 to 10 Mz at 1 minute per
sweep. Vibrate 15 minutes in each of the three axes at
0.015" (0.038 cm) total displacement. Hoid 3minutes at
any resonance, or if none, at 50 Hz. Total time, 54

Shock
Operating and
Non-Operating

30 g's, 1/2 sine, 11 ms duration, 2 shocks in each
direction, along 3 major axes for a total of 12 shocks.

Transportation

Qualified under National Safe Transit Commitiee Test
Procedure 1A, Category Il

PHYSICAL CHARACTERISTICS

Table 2-7
PHYSICAL
Characteristics information
Bench Oscilloscope Rack Oscilloscope
Overall Dimensions
Height 12.0 in. {305 mm). 5.2 in, (132 mm).
Length 20.4 in. (518 mm). 204 in. (518 mm).
Rack depth required;
19.9 in. {483 mm)
Width 8.4 in. {214 mm). 19.8 in. (483 mm).
Net Weight Approximately 22.5 Ibs. Approximately 23.6

{10.2 kg).

lbs. {10.7 kg}.

Shipping Weight

Approximately 30.0 ibs.
(13.6 kg).

Approximately 39.0
Ibs. (17.7 kg).

Export Weight

Approximately 45.0 lbs.
(20.4 kg}.

Approximately 59.0
Ibs. (26.8 kqg).

Finish

Anodized aluminum front panel. Blue-vinyl

coated cabinet.
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POWER TO CUSTOM PLUG-INS

A blank plug-in kit is available from Tektronix, Inc. to
enable the qualified service personnel to construct a wide
variety of plug-in devices, such as strain gage power
supplies and balance units, notch filters and special
amplifiers. The modification kit provides a single-width
plug-irs housing and instructions for using the available
mainframe power supplies. Order the kit through your local
Tekironix Field Office or representative.

Table 2-8 lists the maximum currentdraw and Interface
pin assignment for those power supply voltages
recommended for operating custom plug-ins.

Table 2-8
POWER AVAILABLE TO CUSTOM PLUG-INS

Power Maximum Maximum
Supply Current/ Total
Voltage Compartment Current
200V 10 mA 30 mA
+30 V 80 mA 240 mA
+B5 vV 133 mA 400 mA
~30 V 80 mA 240 mA

PERFORMANCE CHECK

introduction

This procedure checks the oscilloscope for
measurement accuracy against the tolerances listed as
Performance Requirements that appear under Electrical
Characteristics at the beginning of this section. If the
instrument fails to meet the requirements given in this
Performance Check, refer gualified service personnel to
the service sections in this manual. The Performance
Check can be used by an incoming inspection facility to
determine accepiability of performance. It is not necessary
to remove the instrument cabinet to perform this
procedure, since ail checks are made from the front panei.

The Etectrical Characteristics in this section are valid
only if the oscilloscope has been calibrated at an ambient
temperature between +20°C to +30°C and is operating at
an ambient temperature between 0°C to +50°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-
quiremenis only if listed in the Performance Requirements
column that appears under Eiectrical Characteristics in
this section; information given in the Supplemental infor-
mation column is provided for user information only, and
should not be interpreted as performance reguirements.

@
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PERFORMANCE CHECK INTERVAL

To ensure instrument accuracy, check the perfor-
mance of the oscilloscope every 2000 hours of operation,
or every 12 months if used infrequently,

TEST EQUIPMENT REQUIRED

The following test equipment, or equivalent, is required
to perform a performance check of the oscitloscope. The
test equipment performance requirements listed are the
minimum required to verify the performance of the
equipment under test. Substitute equipment must meetor
exceed the stated requirements. All test equipment is
assumed to be operating within tolerance.

SPECIAL TEST EQUIPMENT

Special test equipment is used where necessary to
facilitate the procedure. Most of this equipment is
available from Tektronix, Inc. and can be ordered through
your local Tektronix Field Office or representative.
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Table 2-9

LIST OF TEST EQUIPMENT REQUIREMENTS FOR PERFORMANCE CHECK

Description

Performance Requirements

Application

Example

Amplifier Plug-in unit®

Bandwidth, dc to 2 MHz;
display modes, channei 1
and duai-trace; defliection
factor, 5 mV to 5 V/div.

One required for all
tests. Two required
for Chop, Alt, and

Phase Shift checks.

a. TEKTRONIX 5A18N
Dual-Trace Amplifier.

Time-base Plug-in unit

Sweep rate, at least
2 us/div.

All tests except
Phase Shift check.

a. TEKTRONIX BB10ON
Time-Base Unit.

Sine-wave generator

Frequency, 1 kHz to 2 MHz
within 8%; output ampiitude,
variable from 250 mV to

5 V into 50 O; flatness,

+3% (2 MHz bandwidth
only).

Vert and Horiz
Bandwidth, Phase,
Z-Axis, and Storage
checks.

a. TEKTRONIX FG 503
Function Generator”
for frequencies of

1 MMz and below;

TEKTRONIX SG 503 Lev-

eled Sine Wave Gen-
erator (for 2 MHz
bandwidth only)."

Coaxial cable
(2 required)

Impedance, 50 {3; length,
42 inch; connectors, bne.

Provides signai
interconnaction.

a. TEKTRONIX part
012-0057-01.

Coaxiat cable

Impedance, 50 0; length,
18 inch; connectors, bne.

Provides signal
interconnection.

& TEKTRONIX part
012-0076-00.

1X passive probe

Compatible with 5A-series
amplifiers used in the
oscilioscope.

Catibrator Signal
checks.

a. TEKTRONIX P8101
Probe.

b. TEKTRONIX PE062B
Probe,

Termination

impedance, 50 ; accuracy
within 2%; connectors, bne.

Vert and Horiz
Bandwidth, Phase
Shift check.

a. TEKTRONIX part
G11-0048-01.

Tee connector

Connectors, bnc.

Phase and Z-Axis
checks.

a. TEKTRONIX part
103-0030-00.

Screwdriver

Length, 3-inch shaft; bit
size, 3/32 inch.

Trace Alignment.

a. Xcelite R3323.

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

check x-y phase dif{erence.

hRequires a Th 500-series power module.

PRELIMINARY PROCEDURE FOR
PERFORMANCE CHECK

1. Ensure that all power switches are off.

2. Check the rear pane! of the oscitloscope 10 ensure
the indicated line voltage and the line voltage source are

the same.
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3. Ensure that all test equipment is suitably adapted to

the line voltage to be apptied.

4. 1t applicable, instali the TM 500-series test equip-

ment into the test equipment power module.

5. instail a dual-trace vertical amptlifier unitinto the left

vertical compartment of the oscilloscope.



6. Instail a time-base unit into the horizontal compart-
ment of the oscilioscope.

7. Connect the squipment under test and the test
equipment to a suitabie 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 oscilloscope are
capitalized in this procedure {e.g, INTENSITY,
POWER).

IMITIAL CONTROL SETTINGS
Set the following controis during warm-up time:
OSCILLOSCOPE

INTENSITY, FOCUS Set for well-defined trace
and normal brightness.
STORE (UPR and LWR) Off

ERASE Setect (UPR

and LWR) Off
BRIGHTNESS (Y-T) MAX
ENHANCE OFF

AMPLIFIER PLUG-IN

Display On

Position Centered

CH 1 Volts/Div 1

CH 1 Cal Fully clockwise
CH 1 Input coupling DCc

Trigger : CH 1

Mode CH 1

TIME BASE PLUG-IN

Display Chop

Position Centered

Seconds/Div 1ms

Seconds/Div Cal Fuily clockwise

Swp Mag Off

Triggering +Slope, Auto Trig,
‘ AC Coupl!

Triggering Source Composite

PERFORMANCE CHECK PROCEDURE
1. Check Trace Alignment

a. Position the horizontal trace over the center
horizontal graticute tine.

b. Check—thatthe traceis parailel to the graticuie line.

¢. Adjust—the TRACE ROTATION control (rear-panel
serewdriver adjustment} to align the trace horizontatly.

@
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2. Check Geometry

a. Pressthe Powerswitch to turn off the oscitloscope.

b. Interchange the amplifier and time-base units in
their respective compartments. Pull the POWER switch to
on.

¢. Position the vertical frace over the center vertical
graticule tine, extending vertically ahove and below the
graticule area, and set the FOCUS and INTENSITY
controis for a well-defined trace. ’

d. Check—that vertical bowing and tilt of the trace
display is less than 0.1 division at the center iine and when
positioned harizontally across the entire graticule area.

e. Press the POWER switch to turn off the oscilloscope
and interchange the amplifier and time-base units back to
their usual compartments.,

f. Pull the POWER switch to on.

3. Check Beam Finder
a. Setthe INTENSITY control for a dim trace.

b. Press and hoid the BEAM FINDER pushbutton in,
then rotate the position control of the vertical amplitier
and time-base units fuily clockwise and counterciockwise.

¢. Check—that the dispiay is intensified, compressed,
and remains within the graticule area.

d. Release the BEAM FINDER pushbutton and return
the INTENSITY control to a2 normal setting.

4. Check Amplifier Alternate Cperation

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

b, Set the time-base unit Display pushbutton to Alter-
nate.

c. Turn the time-base Seconds/Div switch throughout
its range.
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d. Check—for trace alternation at all sweep rates
(except in amplifier positions). At faster sweep rates,
alternation is not apparent; instead, the display appearsas
two traces on the screen,

€. Press the POWER switch to turn off the oscilloscope
and change the amplifier from the vertical compartment to
the center compartment.

f. Puli the POWER switch on and repeat parts ¢ and d
of this step.

5. Check Amplifier Chop Operation
a. Setthetime-base unit Display pushbutton to Chop.

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

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

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

e. Puflthe POWER switch to on and repeat parts band
¢ of this step.

6. Check Chop Operation 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 compartment and set its controls for
dual-trace operation. Puil the POWER switch to on.

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

¢. Check—for two traces for each amptifier (one for
-each channel) at all sweep rates,

NOTE
if a single-channel amplifier is used instead of the

second dual-trace amplifier, the single-channel
trace will appear once per sweep.
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7. Check Alternate Operation Between Amplifiers

a. Set the time-base Display pushbutton to Alternate
and the Seconds/Div switch 1o 50 ms.

b. Check—for twa traces for the teft ampiifier (one for
each channel}, then two traces for the right amplifier,
alternately between amplifier units.

NOTE

It a single-channel amplifier is used instead of a
second dual-trace amplifier in the right vertical
compartment, the single channe! trace will appear
twice for each alternation between amplifier units,
To check alternate operation for the right vertical
compartment, press the POWER swilch to turn off
the oscilloscope and interchange the two vertical
amplifiers in their respective compartments. Pull the
POWER switch to on and check for fwo traces from
the dual-trace amplifier in the right vertical compart-
rent.

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

d. Remove the vertical amplifier from the center com-
partment. A dual-trace amplifier should remain installed in
the ieft vertical compartment (install if necessary}.

e. Pullthe POWER switch to turn on the oscilloscope.

Set the eguipment controls as foliows:

AMPLIFIER PLUG-IN

Display On

CH 1 Volts/Div 5

CH 1 Cal Fully clockwise
CH 1 Input Coupling 0c

Trigger CH 1

Maode CH 1

TIME BASE PLUG-IN

Seconds/Div 1 ms

Seconds/Div Cal Fully ciockwise

Swp Mag Off

Triggering +Slope, Auto Trig,
AC Coupl

Triggering Source Composite




8. Check Vertical Bandwidth

a. Connect the sine-wave generator to the amplifier
input with a42-inch coaxiai cable and 50 ochm termination.

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

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

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

e. Pressthe POWER switch to turn off the oscitioscope
and instail the amplifier in the right vertical compartment.
Pull the POWER switch to on.

f. Repeat parts b through d for the right vertical
compartment.

g. Leave the coaxial cable and termination connected
to the amplifier input connector.

9. Check Horizontal Bandwidth

a. Press the POWER switch to turn off the oscilloscope
and interchange the amplifier and the time base units in
their respective compartments. Puli the POWER switch to
on.

b. Adjust the sine-wave generator controls for a six-
division display at a frequency of 50 kMz. Position the
display between the third and ninth vertical graticule lines.

¢. 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.
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10. Check X-Y Phase Difference

a. Press the POWER swiich to turn off the os-
cilloscope.

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

NOTE

Identical amplifier units should be installed in the
oscifioscope,

¢. Connect the sine-wave generator through a 42-inch
coaxial cable, 560 ohm termingtion, and a tee connector, to
an amplifier input. Connect an 18-inch coaxiat cable from
the tee connector to the other amplifier input.

d. Pull the oscilloscope POWER switch to on.

e. Set both amplifier units for a deflection factor of .5
voit/division and dc input coupling.

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

g. Adjust the vertical and horizontal position controls
to center the diagonal dispiay, then adjust the sine-wave
generator for a display amplitude of sixdivisions vertically
and horizontally.

h. Check—the opening of the diagonai-loop display at
the graticule center line is 0.07 division or less (measure
horizontally). This indicates a phase difference of 1° or
less between the vertical and horizontal systems.

11. Check £ Axis Amplifier

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

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

¢. Remove the vertical ampilifier from the horizontat
compartment and install the time-base unit in that com-
partment. Puli the oscilloscope POWER switch to on.
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d. Setthe time-base unit for auto, internal triggering at
a sweep rate of 20 us/divisien and set the amplifier fora
deflection factor of 1 V/division.

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

£, Set the amplifier and sine-wave generator controls
to obtain five divisions of display.

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

n. Connect the signal from the output of the tee
connector at the amplifier input, to the EXT INTENSITY
INPUT connector on the rear panel '

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

i. Temporarily disconnect the coaxiai cable atonly the
EXT INTENSITY INPUT connector.

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

|. Reconnect the coaxial cable 1o the EXT INTENSITY
INPUT connector.

m. Check—for a noticeable effect of intensification in
the top portion of the displayad waveform and blanking in
she bottom portion of the waveform.

n. Disconnect the signal between the tee connector
and the EXT INTENSITY INPUT connector.

12. Check Storage Operation (Option 3 only)

NOTE

If the instrument under test is not an Option 3
instrurnent skip this step and proceed to step
73.

a. Set the time-base unit for a sweep rate of
50 ups/division.
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H. Adjust the sine-wave generator controls for a 3.2
division display at a frequency of 20 kMz. Center the
display on the graticule.

c. Adjust the time-base unit for a stable-triggered
display, then setthe oscilloscope INTENSITY control fully
counterclockwise.

d. Press the STORE buttons (both UPR and LWR) to their
on position. Press the ERASE/ENHANCE select buttons
{both UPR and LWR} to their on position. Adjust the
ENMHANCE control fully counterclockwise to OFF detent
position. Adjust the BRIGHTNESS (Y-T) controt fully
clockwise to MAX position. Press the ERASE button to
remove extraneous dispiay.

e. Adjustthe INTENSITY foranormalbrightness level,
then return the control to its fully counterclockwise
position.

f Check—that a sharp, uniform, and continuous im-
age remains on the screen. If it does not, momentarily
adjust the INTENSITY controi to a slightly higher
brightness level, then return to fully countercicckwise
position.

g. Press the ERASE button.

h. Check—that the stored image erases promptly and
cleanty.

I. To verify writing speed, proceed as follows:

(1) Siowly advance the INTENSITY control {o the
point where the display begins to defocus, then set the
time-base unit for single-sweep operation.

(2) Press the ERASE button to remove the stored
dispiay, then press the reset button on the time-base
unit to store a singie-sweep display.

{3) Check—forastored dispiay overthecenteréx8
divisions of the gralicule with breaks in the trace not
exceeding 0.025 inch. This indicates a writing speed of
at least 2C0 div/ms.

NOTE

if breaks in the trace exceed 0.025 inch, adjust the
INTENSITY control for a slightly higher brightness
level or examine the trace breaks more closely for
fower luminance {acceptable}. Repeat parts (2} and
(3) if necessary. '

@



j- To check ENHANCE operation, proceed as follows:

{1} Increase the frequency of the sine-wave generator
to 40 kHz. Adjust the ENHANCE controtto apoint between
its 9 and 10 o'clock position.

(2) Press the ERASE button to remove the stored
display, then press the reset button onthetime-base unit to
store & single-sweep display.

{3} Check-~for a stored display over the center 6 x 8
divisions of the graticule. The display may be improved by
setting the ENHANCE controt slightly clockwise, erasing,
and resetting a sweep. Repeat this cycle as necessary untit
background fade-up is evident on the screen.

k. Disconnect the coaxial cable setup between the
ampiifier and the sine-wave generator.

l. Press and release the STORE buttons {both UPR and
LWR} to their off position. Adjust the ENHANCE control
fully counterclockwise to OFF position.

m. Return the time-base unit to repetitive-sweep
operation {+Slope, Auto Trig, AC Coupl) and adjust the
INTENSITY control for normat brightness.

13. Check Storage Operation
NOTE

If the instrument under test is an option 3
instrument skip this step and proceed to step
14.

a. Set the time-base unit for 2 sweep rate of 0.5
ms/division.

b. Adjust the sine-wave generator controls for a 3.2
division display at a-frequency of 2 kHz. Center the display
on the graticule.

¢. Adjust the time-base unit for a stable-triggered
display, then set the oscitloscope INTENSITY control fully
counterclockwise.

d. Press the STORE buttons (both UPR and LWR)to their
on position. Press the ERASE/ENHANCE select buitons
(both UPR and LWR} to their on position. Adiust the
ENHANCE control fully counterclockwise to OFF detent
position. Adjust the BRIGHTNESS (Y-T) control fully
clockwise to MAX position. Press the ERASE button to
remove extranecus display.

e. Adjust the INTENSITY foranormal brightness level,
then return the control to its fully counterclockwise
position.

f. Check-—that a sharp, uniform, and continuous im-
- age remains on the screen. If it does not, momentarily

@

www.valuetronics.com

Specification and Performance Check—5111A

adiust the INTENSITY controi to a slightly higher
brightness level, then return to fully counterclockwise
position.

g. Press the ERASE button.

h. Check—that the stored image erases promptly and
cleanly,

i. To verify writing speed, praceed as follows:

(1) Slowly advance the INTENSITY control to the
point where the display begins to defocus, then set the
time-base unit for single-sweep operation.

{2) Press the ERASE button to remove the siored
dispiay, then press the reset bution on the time-base
unit to store a single-sweep display.

(3) Check—for a stored display overthecenter6 x 8
divisions of the graticule with breaks in the trace not
exceeding 0.025 inch. This indicates a writing speed of
at least 20 div/ms.

NOTE

If breaks in the trace exceed 0.025 inch, adjust the
INTENSITY control for a stightly higher brightness
level or examine the trace breaks more closely for
fower luminance (acceptable). Repeat parts {2}and
(3) if necessary.

j. To check ENHANCE operation, proceed as follows:

(1) Increase the frequency of the sine-wave
generatorto 4 kMz. Adjust the ENHANCE control to a
point between its 9 and 10 o’clock position,

{2) Press the ERASE button to remove the stored
display, then press the reset button on the time-base
unit to store a single-sweep display.

(3} Check—forastored display overthecenter6x8
divisions of the graticule. The display may be improved
by setting the ENHANCE contro! slightly clockwise,
erasing, and resetting a sweep. Repeat this cycle as
necessary until background fade-up is evident on the
screen. '

k. Disconnect the coaxial cable setup between the
amplifier and the sine-wave generator,
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I, Press and release the STORE buttons {(both UPR and m. Return the time-base unit to repetitive-sweep
LWR) to their off position. Adjust the ENMHANCE controi operation {(+Stope, Auto Trig, AC Coupl) and adjust the
fully counterclockwise to OFF position. INTENSITY control for normal brightness.,
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Section 3—5111A

ADJUSTMENT

Introduction

This adjustment procedure is to be used to restore the
oscitioscope to original performance specifications. Ad-
justment need 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.

Completion of alt adjustment steps in this procedure
ensures that the instrument will meet the performance
requirements listed in the Specification section. However,
to fully ensure satisfactory performance, it is recommend-
ed that the Performance Check be performed after any
adjustment is made,

Tekironix Field Service

Tektronix, inc. provides complete instrument repair
and recalibration at focat Field Service Centers and the
Factory Service Center. Contactyouriocal Tektronix Field
Office or representative for further information.

Test Equipment Required

The following test equipment, orequivalent, is required
for complete adjustment of the oscilioscope. The test
equipment performance reguirements listed are the
minimum necessary for accurate adjustment. Substitute
equipment must meet or exceed the stated requirements.
All test equipment is assumed to be operating within
tolerance.

Table 3-1
LIST OF TEST EQUIPMENT REQUIREMENTS FOR ADJUSTMENT

Description Performance Requirements Application Example
Amplifier plug-in unit® | Bandwidth, dc to 2 MHz; One required for all a. TEKTRONIX 5A15N
deflection factor, 5 mV tests. Two required Amplifier.
o 5 V/div. for Phase Shift b. TEKTRONIX 5A18N
adjustment. Dual-Trace
Amplifier.

Time-base plug-in unit! Sweep rate, at least

2 us/div,

a. TEKTRONIX 5B10N
Time-Base.

All tests except
Phase Shift adjustment.

Calibration generator | Ampiitude calibration,

5 mV tec 5 V; accuracy,
+0.25% into 1 M{O; output,
square wave at approximately

1 kHz.

a. TEKTRONIX PG 506
Catibration
Generator.”

Vert and Horiz
Gain Adjustments.

Sine-wave generator Frequency, 100 kHz;
output amplitude, variable

from 250 mV to 5 V intc 80 (.

Phase Shift
adjustment

a. TEKTRONIX FG 503
Function
Generator.”

Digital voltmeter Range, zero to 400 voits;

accuracy, within 0.1%.

a. TEKTRONIX DM 501A
Digital Multimeter.”

Power Supply and
Storage adjustments.
Catibrator check.

DC voltmeter (vom)* Range, zero to 4000 voits;
accuracy, checked to

within 1% at 3400 volis.

a. Valhalla 4500 High
Voltage Digital Multimeter

High Voltage Power
Supply adjustment.

Test leads.
b. Simpson Model 262,

Coaxial cable Impedance, 50 Q; length,

42 inch, connectors, bne.

a. Tektronix Part
012-0057-01.

Vert and Horiz Gain,
Phase Shift adiustments.

*Two idenfica! amplifiers are required to adjus! x-y phase difference.

"Requires 2 T 500-series power module.

°A high voltage probe can be used with the DM 501 A Digital Multimeter in lieu of the DC voltmeter, See the Telktronix Catalog foralist

of DA 501 A option accessories.
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Table 3-1 {(cont)

Description Performance Requiremenis Application Example
Coaxial cable impedance, 50 (O, length Phase Shift a. Tektronix Part
18 inch; connectors, bno. adjustment. 012-0076-00.
Termination Impedance, 50 Q; accuracy, Fhase Shift a. Tektronix Part
within 2%, connectors, bne, adjustment. 011-0049-01.
Tee Connector Connectors, bnc. Phase Shift a. Tektronix Part
adjustment. 103-0030-00.
Insulated Screwdriver | Length, 1 1/2-inch shaft Recommended for ali a. Tektronix Part
or longer; plastic shaft adjustments. 003-000G-00.
and handle with metal
screwdriver tip.

PRELIMINARY PROCEDURE FOR
ADJUSTMENT

NOTE

The oscilloscope must be adjusted within an am-
bient temperature range of +20°C to +30° C for best
overall accuracy and [0 meet the electrical
characteristic tolerances given as Performance Re-
quirerments [n the Specification section of this
manual. Information given as Supplemental Infor-
mation in the Specification section is provided for
user information only, and should not be interpreted
as Performance Requirements,

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

2. Check the rear panel of the oscillescope to ensure
that the indicated line voltage and the line voltage source
are the same (refer to Operating Voltage in the
Maintenance section of this manual).

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

4. if applicable, instalt the TM 500-series test equip-
ment into the test equipment power module.

5. Install a vertical amplifier unit into the feft vertical
compariment of the osciiloscope.

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

NOTE

Titles for external conirols of the oscilloscope are
capitalized in this procedure (e.g. INTENSITY,
POWER). internal adjustments are initial capitalized
only (e.g. Intensity Range, Vertical Gain).

initial Contro! Settings
Set the following controis during warm-up time:
OSCHILLOSCOPE

INTENSITY, FOCUS Set for well-defined trace
and normat brightness.
STORE {UPR and LWR) Off

ERASE/ENHANCE Select

{UPR and LWR} Off
BRIGHTNESS {Y-T} MAX
ENHANCE OFF

AMPLIFIER PLUG-IN

Display On

Position Centered
Valis/Div 1

Volis/Div Cal Fully clockwise

Input coupling DC

TIME-BASE PLUG-IN

Display Chop
Position Centered
Seconds/Div 1ims

Seconds/Div Cal Fully clockwise

Swp Mag Oft

Triggering +Slope, Auto Trig,
AC Coupl

Triggering Source Composite



ADJUSTMENT PROCEDURE

1. Adjust ~30 Volt Power Supply

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 -30 V
test point and ground. See 5111A Test Point and
Adjustment Locator in Section 8 of this manual,

¢. Check—for a meter reading of -29.95 to -30.0b
volts.

NOTE

If the -30 volt supply is within the specified
tolerance, proceed with step 2. If the -30 volt
adjustment is to be made, all circuits will be
affected and the entire power supply
adjustment procedure should be performed to
verify the accuracy of the supplies.

d. Adjust—-30 V Adj, R878, for a meter reading of
exactly ~30 volts. See 5111A Test Point and Adjustment
Locator in Section 8, of this manual, for adjustment
focation.

2. Adjust +30 Vol Power Supply

a. Connect the digital voltmeter between the +30 V
test point and ground. See B111A Test Point and
Adjustment Locator in Section 8, of this manual, for
voltage test peint location.

b, Check—for a meter reading of +29.95 1o +30.05
volts.

NOTE

if the +30 voft supply is within the specified
toferance, proceed with step 3. If the +30
volts adjustment is to be made, all circuits
will be affected and the entire power supply
adjustment procedure should be performed to
verify the accuracy of the supplies.

¢. Adjust—+30 V Adj, R8568, for a meter reading of
exactly +30 volts. See 5111A Test Point and Adjustment
Locatoer in Section 8, of this manual, for adjustment
location.

3. Check Remaining Power Supply Voltages

a. Connect the digital voltmeter hetween the +b V test
point and ground. See 5111A Test Point and Adjustment
Locator in Section 8, of this manuai, for voltage test point
location.

b. Check—for a meter reading of +4.80 to +5.10 volts.
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c. Connect the digital voltmeter between the +200 V
test point and ground. See B111A Test Point and
Adjustment Locator in Section 8, of this manual, for
voltage test point location,

d. Check—for a meter reading of +175 to +247.5 volts.

NOTE

Ripple and regulation of the individual
supplies can be checked using the procedure
given under Troubleshooting Techniques in
the Maintenance section of this manual.

4, Check Calibrator Output Voltage

a. Connect the digital voltmeter between the
CALIBRATOR current loop on the front panel, and a
ground test point. See 5111A Test Point and Adjustment
Locator in Section 8, of this manual, for ground test point
location.

b. Apply a ground connection (short circuit) between
the junction of R885 and C890, and a ground test point.
See B111A Test Point and Adjustment Locator in Section
8, of this manual, for the junction and ground test point
locations.

¢. Check-—for a meter reading of +3968 1o +404
millivolts.

d. Disconnect the ground connection {short cireuit)
from the junction and ground fest point.

e. Disconnect the digital volimeter.

5. Adjust High-Voliage Power Supply

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

b. On the rear pane!l of the instrument, remove the
two cap nuts securing the cover over the crt socket, then
remove the cover {a 5/16-inch nutdriver may be needed
to remove the cap nutsh

c. Set the dc voltmeter {vom) to measure at least
~-4500 volts de. Remove the insulating sleeve from the
probe tip of the test lead to be used for measuring the
negative voltage. Connect the voltmeter leads between a
convenient chassis ground and the High-Voltage Test
Point. See 5111A Test Point and Adjustment Locator in
Section 8, of this manual, 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 points
without having to¢ hold it by hand).

d. Pull the POWER switch to turn on the osciiloscope.

e. Check—for a meter reading of -3400 volts, 170
volts.
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NOTE

If the high-voltage power supply is within the
specified tolerance, proceed with part g. If the
adjustment is to be made, all remaining
adjustments in this procedure could be
affected and should be performed to verify the
accuracy of all adjustments.

e Sy

Y CAUTION

LW P U S W (P

An insulated screwdriver must be used to
adjust variable components in this
instrument, especially in the high-voltage
area, to prevent shorting voltages to ground
and damaging the instrument.

f. Adjust—High Volts, R275, using an insulated
screwdriver, for a meter reading of exactly ~3400 volis.
See 5111A Test Point and Adjustment Locator in Section
8, of this manual, for adjustment location.

g. Press the POWER switch 1o turn off the oscitloscope
before disconnecting the voltmeter.

h. Disconnect the de voltmeter and replace the cover
over the crt socket, reversing the procedure given in part
b of this step.

6. Adjust Intensity Range
&. Pult the POWER switch to turn on the oscitloscope.

b. Set the INTENSITY control fully counterclockwise.

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

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

e. Set the INTENSITY control to its 10 o'clock position.

f. Adjust—Intensity Range, R245, using an insulated
screwdriver, for a very dim spot display, See 5111A Test
Point and Adjustment Locator in Section 8, of this
manual, for adjustment location.

7. Adjust Astigmatism
a. Set the INTENSITY contrel for a spot display at
normal viewing level

bh. Turn the FOCUS control through its range.

c. Check—for a spot display that is nearly round in
shape when defocused, and well defined when focused.
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d. Adjust—Astig, R286, and FOCUS control together,
using an insulated screwdriver, to gbiain the best defined
round-spot display. See 5B5111A Test Point and
Adjustment Locator in Section 8, of this manuat, for
adjustment location.

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

b. Set the INTENSITY conirol for a trace of normal
brightness.

c. Position the horizontal trace over the center
horizontal graticule tine.

d. Check--that the trace is parailel to the graticule
tine.

e. Adjust—the TRACE ROTATION control (rear-panel
screwdriver adjustment} to align the trace horizontaily.

9. Adjust Geometry

a. Press the POWER switch to turn off the
oscitloscope.

b. Interchange the amplifier and time-base units in
their respective compartments. Pull the POWER switch to
on.

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

d. Check—that vertical bowing and tilt of the trace
display is less than 0.1 division at the center line and
when positicned horizontally across the entire graticule
area.

&. Adjust—Geom, R285, for minimum bowing and tilt
of the trace display at the left and right edges of the
graticule. Adjustment may have to be compromised to
obtain less than 0.1 division bowing and tilt everywhere
within the graticule area. Sse 5111A Test Point and
Adjustment Locator in Section 8, of this manual, for
adjustment focation.

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

g. Pult 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
vertically across the entire graticule area.
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Set the equipment controis as follows:

AMPLIFIER PLUG-IN

Display On

Position Centered
Voits/Div 1

Volts/Div Cal Fully clockwise

Input Couptling DC

TIME-BASE PLUG-IN

Centered
1 ms
Fully clockwise

Position
Seconds/Div
Seconds/Div Cal

Swp Mag Off

Triggering +Slope, Auto Trig,
AC Coupl

Triggering Source Composite

10. Adjust Vertical Gain

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

NOTE

Use an amplifier plug-in known to be
accurately calibrated, or verify correct
calthration by applying a known signal and
measuring the differential output at pins A7
and B7 of the plug-in connector. The
deflection factor atr the output is 5O
millivolts/ division.

b. Position the resuitant five-division display to a
convenient, centered focation on the graticule. Set the
INTENSITY and FOCUS controls for a weli-defined display
of normal brightness.

¢. Check-the displtay for a vertical deflection of five
divisions, *0.15 division {+3%).

d. Adjust—Vert Gain, R116, for exactly five divisions
of deflection. See 5111A Test Point and Adjustment
Locator in Section 8, of this manual, for adjustment
tocation.

e. Press the POWER switch to turn off the oscitloscope
and remove the ampiifier from the left vertical
compartment and install it in the center compartment. Do
not discennect the signal from the amplifier input. Pull
the POWER switch to on.

f. Check—the dispiay for a vertical deflection of five
divisions, +0.15 division (£3%}). If necessary, readjust
Vertical Gain R116 for the optimum gain setting.
Compromise for both vertical compartments.

g. Adjust the INTENSITY control for low brightness and
note the exact vertical deflection.
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h. Press the STORE buttons {both UPR and LWR) to their
on position. Press the ERASE/ENHANCE select buttons
{both UPR and LWR) to their on position. Press the ERASE
button to remove extraneous display.

i. Check—that the vertical deflection in store mode has
not changed more than 0.05 division (1%) from the
exact deflection noted in part g (switch between the two
modes as necessary and compare deflection amplitudes).

NOTE

If the deflection change is within the specified
tolerance, proceed with part . Any vertical
deflection change may be a compromised
adjustment against the horizontal deflection
change fhorizontal checked later in this
procedure).

j- Adjust—Sens Corr, R385, while in the store mode,
only enough to bring the store-mode deflection within
0.05 division of the deffection noted in the non-store
mode. See 5111A Test Point and Adjustment Locator in
Section 8, of this manual, for adjustment location.

k. Press and release the STORE buttons to their off
position and adjust the INTENSITY control for normal
brightness.

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

m, Press the POWER switch to turn off the
oscilloscope and remove the amplifier from the center
compartment and return i 1o the left vertical
compartment. Pull the POWER switch to on.

11. Adjust Horizonta!l Centering

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

b. Return the time-base unit Swp Mag control to
unmagnifted sweep position.

¢. Check—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 given tolerance and no
adjustment is to be made, proceed with step 12a.

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

e. Adjust--Horiz Cent, R730, to set the start of the
unmagnified sweep at the center vertical graticule line,
See 5111A Test Point and Adjustment Locator in Section
8, of this manual, for adjustment location.

f. Return the oscilloscope to its normal upright
position.
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12. Adjust Horizontal Gain

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

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

NOTE

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

¢. Position the five-division display between the
third and eighth vertical graticule lines.

d. Check—1the display for a horizontal deflection of five
divisions, $0.15 division (£3%).

e, Adjust—Horiz Gain, R1386, for exactly five divisions
of deflection. See B111A Test Point and Adjustment
tacator in Section 8, of this manual, for adjustment
tocation.

f. Adjust the INTENSITY controt for low brightness and
note the exact horizontal deflection,

g. Press the STORE buttons (both UPR and LWR) 1o their
on position, press the ERASE/ENHANCE select buttons
{both UPR and LWR) to their on position. Press the ERASE
button 1o remove exiraneous display.

h. Check—that the horizontal deflection in store mode
has not changed more than +0.05 division (+1%} from the
exact deflection noted in part f (switch between the two
modes as necessary and compare deflection amplitudes).

NOTE

If the deflection change is within the specified
tolerance, proceed with part j, Any horizontal
deflection change may be a compromised
adjustment against the vertical deflection
change {checked earifer in this procedure).

i, Adjust—Sens Corr, R385, while in the store mode,
only enough to bring the store mode deflection within
0.05 division of the deflection noted in the non-store
mode. See 5111A Test Point and Adjustment Locator in
Section 8, of this manual, for adiustment location.
Recheck the vertical defiection change {see Step 10

j. Press and release the STORE buttons to their off

position and adjust the INTENSITY control for normal
brightness.
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k. Disconnect the coaxial cable between the amplifier
and the calibration generator.

13. Adjust X-Y Phase Difference

a. Press the POWER switch to turn off the
oscitioscope.

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

MNOTE
fdentical amplifier units should be instalfled in
the oscilloscope.

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

d. Pult the oscilloscope POWER switch to on.

e. Set both amplifier units for a deflection factor of
0.1 V/div.

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

g. Adjust the vertical and horizontal position controls
to center the diagonal display, then adjust the sine-wave
generator for a dispiay amplitude of six divisions
vertically and horizontally.

h. Check—that any opening of the diagonal-loop
display at the graticule center line is 0.07 division or less
{measured horizontally). This indicates a phase difference
of 19 or less between the vertical and horizontal systems.

i. Adjust—Phase, C116, for minimum loop opening {a
straight tine) in the diagonal-loop display. See 5111A
Test Point and Adjustment Locator in Section 8, of this
manuai, for adjustment location.

i. Press the POWER switch to turn off the oscilloscope.

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

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

Set the equipment controls as follows:




OSCHLOSCOPE

INTENSITY Fully counterclockwise
STORE (UPR and LWR) On
ERASE/ENHANCE Select

(UPR AND LWR) Gn
BRIGHTNESS {Y-T} MAX
ENHANCE OFF

AMPLIFIER PLUG-IN

Display On

Position Centered
Volts/ BDiv 1

Voits/Div Cal Fuily ciockwise

input Coupling DC

TIME-BASE PLUG-IN

Centered
B ms
Fully clockwise

Position
Seconds/Div
Seconds/Div Cal

Swp Mag Off
Triggering +Slope, Auto Trig,
AC Coupl
Composite

Triggering Source

14. Adjust Storage Operation

a. Connect the digital voltmeter, set to measure 400
volts, between TP2 (the +230-volt test point} and ground.
See 5111A Test Point and Adjustment Locator in Section
8, of this manual, for test point location.

b. Check—Tfor a meter reading of +225 to +235 voits

¢. Adjust—R387, 230 V Adj, for a meter reading of
exactly +230 volts. See 5111A Test Point and Adjustment
Locator in Section 8, of this manual, for adjustment
location.

d. Disconnect the digital voltmeter leads.

NOTE

If storage performance has been satisfactory,
the following procedure to adjust the storage
level is not necessary. If you decide to bypass
the storage level adjustment, perform the
instructions in the following parts e and f{.
Then proceed to the storage balance
adfustment procedure beginning with part k
of this step.

For replacement crt, an information card is
provided to show the optimum levels
established by the factory for the individual
crt. Alf voltage levels associated with storage
operation are made with respect to the flood-
gun cathodes.
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e. Connect the digital voltmeter negative tead to pin 3

.of P389 {flood-gun cathodes) and connect the positive

lead to TP1 (the store leve! test point), See B111A Test
Point and Adjustment Locator in Section 8, of this
manual, for test point locations.

{. Record the voltmeter reading so that i necessary
you can return the operating level to the original settmg
or obtain a balance between the storage levels.

g. Locate the writing threshold (minimum store level}
as follows:

{1} Turn the INTENSITY control clockwise until the
srace starts to defocus rapidly. Press the ERASE
button io prepare the target area for storage.

(2) Wrrite about three lines per division across both
targets by slewing the free-running trace vertically
with the vertical position control.

{(3) Carefully check the written lines for breaks or
gaps of 0.025 inch or more. if no breaks or gaps are
evident after 10 seconds, adjust Store Level R350 to
reduce the operating level by 5 volis. See 5111A Test
Point and Adjustment Locator in Section 8, of this
manual, for adiustment location.

{4} Erase twice, wait 10 seconds, then write again
and check for breaks or gaps.

{8) Repeat this procedure of decreasing the
operating voltage level in B-volt steps until breaks of
about 0.025 inch occur, This is the writing threshold.

{(6) Record the voltmeter reading, then turn Store
Level R350 clockwise until the original operating level
recorded in part f is indicated on the voltmeter,

NOTE

Do not change the INTENSITY or FOCUS
control settings.

h. Locate the upper writing limit (maximum store level)
as follows:

(1) Again write about three lines per division.
Carefully check the stored lines and background for
trace spreading or background fade-up. If no trace
spreading or background fade-up is evident after 10
saconds, adiust Store Level R350 to increase the
operating levet by b wvolts.

{2} Erase twice, wait 10 seconds, then write again
and check for spreading of fade-up.

(3) Repeat this procedure until trace spreading of
about 0.025 inch, or background fade-up occurs. This is
the upper writing limit. Record this voltage.
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i. Adjust—Store Level, R3b0, for an operating point
midway between the recorded voltmeter readings for the
upper writing limit and the writing threshold. Record the
final voltmeter reading.

j. Interaction—between operating level and
coilimation, gain adjustment. If any change in operating
tevel is significant, check vertical gain (Step 10 of this
procedure) and check horizontal gain (Step 12} The
collimation adjustment follows later in this step.

k. Move the positive lead of the voltmeter from TP1 to
TP4, the store balance test point (negative lead remains
at p in 3 of P383). See 5111A Test Point and Adjustment
Locator in Section 8, of this manual, for test point
focation.

1. Adjust—Store Bal, R370, to set the store level to the
same voitage as that recorded at TP1. See 5111A Test
Point and Adjustment Locator in Section 8, of this
manuazal, for adjustment location.

m. Move the positive lead of the voltmeter from TP4 to
TP3 (the CE1 test point}l. See B111A Test Point and
Adjustment Locator in Section 8, of this manual, for test
point location.

n. Write the entire screen by slowly positioning the
trace vertically. H the screen fails to write, adjust the
INTENSITY control slightly clockwise and repeat the
process untii the screen is fully written; then turn the
INTENSITY control fully counterclockwise.

o. Record the voltmeter reading before an adjustment
is made so that if necessary you can return the
collimation voltage to its original setting,
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p. Adjust—CE1, R390, fully counterclockwise noting
that the screen edges are brightened and pulled. Slowly
tirn CE1 clockwise to the point where the bright area
just covers the graticule area. See 517 1A Test Point and
Adjustment Locater in Section 8, of this manual, for
adiustment location.

q. Erase the screen and disconnect the voltmeter.

r. Interacticn-—hetween collimation voltage, storage
performance, and display geometry. If a significant
change was made in the collimation voltage, check
storage operation (Step 12 of Performance Check
procedure) and check geometry (Step 9 of this
procedure).

s. Turn the INTENSITY controi to midrange, then fully
write the entire screen by slowly positioning the trace
verticatly.

t. Adjust—Non Store, R395, counterclockwise just
enough so background glow quickly {less than 1 second}
disappears when the screen is placed in the non-store
mode (STORE buttons out). Repeat this part as necessary
to achieve the most desirable adjustment of the non-store
voltage level. See B111A Test Point and Adjustment
Locator in Section 8, of this manual, for adjustment
locaticn.

L. Press and release the STORE buttons to their off
position and adjust the INTENSITY control for nominat

brightness. This completes the Adjustment procedure for _f'

the oscilloscope.



MAINTENANCE

This section of the manual contains information on
preparation 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.

LINE-VOLTAGE AND REGULATING-
RANGE SELECTION

This instrumertt 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
source. This permits the oscilloscope transformer to
operate from 100-volt, 110-volt, 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 panei of the instrument. Before
connecting the oscilioscope to line-voliage power, always
check the rear panel to see if the voltage marked there
complies with the expected line-voltage usage. If the
voltage marked is proper, change of line voltage or
reguiating range will not be necessary.

To select a different operating range, use the folowing
procedure to obtain correctinstrument operation from the
line voltage available:

1. Disconnect the instrument from the power scurce.,

2. Remove the bottom cabinet panel of the instrument
(see Cabinet Removal in this section} to gain access to the
L.V Power Suppiy circuit board.

3. In Table 4-1, select the desired regulating range for
the nominal line voltage that will operate the oscilloscope.
For that voltage, note the recommended primary-tap pins
from Tabie 4-1 (note L., M, or H}.
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Table 4-1

REGULATING RANGE AND FUSE DATA

Primary Tap
Pins Selected

Reguiating Range

120-V Nominal
(Brown Plug}

240-V Nominal
(Red Plug)

L {low)

100 V £10%

200V £10%

M {medium}

110 V £10%

220 V Z10%

H thigh, typical

setting) 120 V £10% 240 V +10%°

Line Fuse 1.8 A slow-blow|1 A slow-biow

250 V maximum,

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

QU AV oV Ve

CAUTION

Damage to the instrument may result if the line-
selector block is used incorrectly {e.g., ifthe 120-volt
block is used and the instrument is then connecled
to 240-voit 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 holderand check
for the correct rating. Replace it with one having the
correct rating, if necessary. Refer to Table 4-1 forline fuse
information.

NOTE

An unused line fuse, intended for the line-voltage
source for which the oscilloscope was not set when
shipped from the factory, is clipped to the LV Power
Supply circuit board (see Fig. 4-1). Return the
resuitant unused fuse fo the unused fuse clips,

7. f appropriate, change the fine~cord piug to match
the power source receptacie or use a suitable adapter,

4-1
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Unused Line Fuse
storage position |
{120V or 240V} \
N \
F815
p———
F334
FB36
F810
N Fg80s%
— T F835
Unused Line Selector ,/ F850
block storage position
Line Voltage Selector ,/
block shown in 120V
high range (use brown e :
block for 120V range
and red block for 240V
range).
\
Pcwer‘Transformer
Primary Tap Pins
3934-400

Fig. 4-1. Locations of the line-selector blocks on the LV Power Supply circuit board.

8. Change the nomina! line-voltage information
recorded on the rear panel. Use a non-abrasive eraser to
remove previous data, and mark on the new data with a
pencil.

8. Replace the bottom cabinet panel and apply power
to the oscilloscope.

INSTRUMENT CONVERSION

The oscilloscope can be separated into two parts; a
power supply/amplifier module, and a display module.
These can be fastened together stacked or side by side;
this permits operation as a bench osciiloscope, orin a
standard 18-inch rack. The two modules can quickly be
converted from a bench model to a rackmount modet, or
vice versa. Field conversion kits, including the necessary
parts, and instructions are available from Tektronix, Inc.

4-2

www.valuetronics.com

NOTE

Before attempling to operate the oscilloscope after
an instrument conversion, be sure the module wiring
interconnections are correct If display modules
have been changed, check that the correct auxiliary
board is instalied in the socket on the plug-in
interface board.

RACKMOUNTING

The rackmount version of the oscilloscope is designed
for operation in a standard 19-inch wide rack that has
Universal, EIA, RETMA, or Western Electric hole spacing.
When properly mounted, this instrument will meet ali
electrical and environmental specifications given in Sec-
tion 2 of this manual.

@




Mounting Method

This instrument will fit most 19-inch wide racks whose
front and rear holes conform o Universal hole spacing,
some drilling may be required on racks having EA,
RETMA, or Western Ejectric hole spacing. The slide-out
tracks easily mount to the cabinet rack front and rear
vertical mounting rails if the inside distance between the
front and rear rails is within 10-8/16 inches to 24-3/8
inches. if the inside distance exceeds 24-3/8 inches, some
means of support is required for the rear ends of the slide-
out tracks. {For exampie make extensions for the rear
mounting brackets.}

Rack Dimensions

Height. At least 5-1/4 inches of vertical space is
required to mount this instrument in a rack. if other
instrumerts are operated in the rack, an additional 1/4
inch is required, both above and below the ascilloscope, to
allow space for proper circuiation of cooling air.

Width. A standard 19-inch wide rack may be used. The
dimension of opening between the front rails must be at
least 17-5/8inches for a cabinet in which the frontlip of the
stationary section is mounted behind the untapped front
rail as shown in Fig. 4-2A. If the front rails are tapped, and
the stationary section is mounted in front of the front rail
as shown in Fig. 4-2B, the dimension between the front
rails should be at least 17-3/4 inches. These dimensions
aliow room on each side of the instrument for the slide-out
tracks to operate so the instrument can move freely inand
out of the rack.

Depth. For proper circulation of cooling air, allow at
least two inches clearance behind the rear of the instru-
ment and any enclosure on the rack. If it is sometimes
necessary or desirable to operate the oscilloscope in the
fully extended position, use cabtes thatare fong encughto
reach from the signa! source to the instrument.

Installing The Stide-Cut Tracks

The stide-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 raiis of the rack, the chassis section attaches to the
instrument {and is installed at the factory), and the
intermediate section fits between the other two sections to
ailow the instrument to fully exiend out of the rack.

The small hardware componenis inciuded with the
slide-out track assemblies are used to mount the tracks to
most standard 19-inch rack rails having this compatibility.
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NOTE

1. Front and rear raff holes must be large enough to
allow inserting a 10-32 screw through the rail
mounting hole if the rails are untapped (see Fig. 4-
24A).

2. Or, front and rear rail holes must be tapped to
accept a 10-32 screw If Fig. 4-28 mounting method is
used. Note in Fig. 4-2B right iflustration thata No. 10
washer (not supplied) may be added to provide
increased bearing surface for the slide-out frack
stationary section front flange.

Because of the above compatibility, there will be some
small parts left 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 both sides including hardware are marked 351~
0195-00 on the package. To identify the assembiies, note
that the automatic latch and intermediate section stop is
located near the top of the matched set.

#Mounting Procedure. Use the foliowing procedure to
mount both sides. See Fig. 4-2 for installation details.

1. To mount the instrument directly above or below
another instrument in a cabinet rack, select the ap-
propriate holes in the front rack rails for the stationary
sections, using Fig. 4-3 as a guide.

2. Mount the staticnary slide-out track sections to the
front rack rails using either of these methods:

{a) ifthe front flanges of the stationary sections are
to be mounted behind the front rails {rails are counter-
sunk or not tapped}, mount the stationary sections as
shown in Fig. 4-2A right illustration.

(b} If the front flanges of the stationary sections are
to be mounted in front of the front rails (rails are tapped
for 10-32 screws), mount the stationary sections as
shown in Fig. 4-28 right itlustration. To provide in-
creased bearing surface for the screw head to securely
fasten the front flange to the rail, a flat washer (not
supplied) may be added under the screw head.
However, if this mounting method is used, the front
panel will not fit ffush against the front rail because of
the stationary section and washer thickness. [f a flush
fit is preferred, method 2 (a} should be used,

3. Mount the stationary slide-out sections to the rear
rack rails using either of these methods.

{a} If the rear rail holes are not tapped to accept 10-

32 machine screws, mouni the left stationary section
with hardware provided as shown in the feft or center
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10-32 Rear Mounting

Deep Rack Configuration Shatlow Rack Configuration
10-32
Slideout Track SBHS
Staticnary c;ew
Section (2

Stideout Track 1;;332
Stat:onay Section | screw

10-32
Slideout Track BHS s
Screw | BH
Stationary Screw
Section (2}

Rear Mounting
Bracket

Bar Nut

10-32 10-32
PHS PHS

Screw Tappgzinear Screw
{2) (2}

Left Rear Corner

of Cabinet Rack Left Rear Corner

of Cabinet Rack '“\

(B} Top view of cabinet rack, Front and rear rails are tapped for No. 10-32 screws,

(2
PHS Bracket
Screw = rimreee s 10-32
(2} FHS
& i Screw
= (2)
" Bar Nuts f Untapped
PHS Front Rait
Untapped Rear Mounting 5
N crew
Rear Rail Bracket
{2) Untapped
Left Regf Corner iLeft Rear Corner Rear Rait
of Cabinet Rack of Cabinet Rack
Left Front
rd corner of
(A} Top view of cabinet rack. Fronl and rear rails are not tapped. Cabinet Rack
Beep Rack Conliguration Shatlow Rack Configuration
10-32

Shideout Track

(2} | slideout Track Staticnary Section | Stationary Section 10-32

PHS Screw
{2}

Tap?ed No. 10 Washer
Tapped Eront {not supplied,
Rear Rail see text)
Raif
Left Front

fam COFNEr Of
Cabinet Rack

€2134-13

Fig. 4-2. Mounting the leH stationary section (with its matched infermediaie section, but not shown in iltusirations A and B)to the

rack rails.

lustration of Fig. 4-2A. Note that the rear mounting
bracket can be installed either way so the slide-out
tracks wilt fit a deep or shallow cabinetrack. 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} Ifthe rear rack rail holes are tapped to accept 10-32
machine screws, mount the feft stationary section with
hardware provided as shown in the left or center
iltustration of Fig. 4-28. Note that the rear mounting
bracket can be installed either way so the slide-out
track will fit a deep or shallow cabinet rack stationary

4.4

www.valuetronics.com

section. Make sure the stationary sections are horizon-

tally aligned so they are level and parallel with each
other.

Installation And Adjusiment

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

1. Puli the slide-out track intermediate sections out to
the fully extended position.
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RACK KAk TYPES

19125 10062

pro— EOBIMET OPEMING ot UNIVERSAL
ALTERNAYE | FOR W PAMEL TYPE
TYPE DRILLING
GRIL (NG 8 OTES - 087
0187 THICK ! THIG
MOUNTING | (17875 ——— | | auNTING
i, CLE AR }OPENING RAL

—+|  Semce
e

MULTIPLES

[+] .
oI

| _—
280 -6000.70250 0000
o8 & 7o 8
sottom 1 soTiom
THP A -3 MF -2

Britl and tap 10-32 in each front
raif, # the instrurent front-panet

TAP Fin. 82 HF -2

Panel of instrument
Rack s above
Rail @
- ]
- o |2 5/8" for securing
o | front-panel screw
[
33/4" -4 -
a8 l
-]
.,A °""'§:
g i ¢ 8= o S
_A 2L 5/8" far mounting
_; . i stationary section
ve Panel of instrument
g
below

This hole must be drilled {and
tapped 10-32, if desived) in each

ey e

5 1/4" opening for
instatiing the instru-
ment {5 3/4" if
adjacent instruments
are to be operated).

|

o

is going to be secured to the rack. front and rear vrail of EIlA,
Securing sgrews are not providesd. RETMA or Western Eiectric
racks.
= 18.8" ~Je
I ! { i ] h 1 l
- = B Wn
18.0"
20.4
18,3
4
s Suggested front-
W panel to rack
T : T U l& %5 lUJ R 1518) PUS— securing  hardware,
Hardware is not
supplied with instru-
; ment. ;
- 18,0 = : Teflon Washer (2 ea.) t
i Cup Washer {2 ea.} f
e I S i 10-32 !
Oval Head Screw |
oo i {2 ea.} )
0 !
Lol [ ﬁ*wl / §
B2 @ i H { i
® : |
Py Lo e s o oo e o s e e o o S o o " |
C2136-7
Fig. 4-3. Dimensional diagram.
@ 4-5

www.valuetronics.com



Maintenance—5111A

2. Insert the instrument chassis sections into the
intermediate sections.

3. Press the stop latches on the chassis sections and
push the instrument toward the rack untitthe latches snap
into their holes.

4. Again press the stop fatches and push the instru-
ment into the rack.

To adjust the stide-out tracks for smooth sliding action,
loosen the screws used 1o join the stationary sections to
the rails of the rack. Center the instrument, allowing the
slide-out tracks to seek the proper width, then tighten the
SCrews,

To secure the instrument front-panel to the rack, the
rack must either have universal hole spacing, or a hote
must be drilied and tapped for a 10-32 screw, see Fig. 4-3.
Using the hardware {not furnished) indicated in Fig. 4-3.
secure the instrument to the front rails of the rack.

Slide-out Track Maintenance

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

Yenlilation Requirements

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

REPACKAGING FOR SHIPMENT

if the Tektronix instrument is to be shipped to a
Tekironix Service Center for service or repair, attach a tag
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:

4-6
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Surround the instrument with polyethylene sheeting to
protect the finish of the instrument. Obtain a carton of
corrugated cardboard of the correct carton strength
and having inside dimensions of noless than sixinches
more than the instrument dimensions. Cushion the
instrument by tightly packing three inches of dunnage
or urethane foam between carton and instrument, on all
sides. Seal carton with shipping tape or industrial
stapler.

The carton test strength for your instrument is 275
pounds.

PREVENTIVE MAINTENANCE

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

CABINET REMOVAL

WARNING

Dangerous voltages exist al several points
throughout this instrument. When the instrument is
operated with the covers removed, do not touch
exposed connections or components. Some tran-
sisfors have voltages present on their cases.
Disconnect power before cleaning the instrument or
replacing parts.

The cabinet sides are held in place by four latches. To
remave the cabinst sides, {urn the latches 90 degrees and
puil the sides away from the carrying handie; then, lift the
cabinet 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 to the dispiay due to other equipment.

CLEANING

This instrument should be cleaned as often as
operating conditions require. Accumulation of dirt on
components acts as an insulating blanket and prevents
efficient heat dissipation which can cause overheating
and component breakdown.




CAUTION
?/\NW\MI\

o~

Avoid the use of chemical cleaning agents which
rmight dammage the plastics used in this instrument,
Use a non-residue type of cleaner, preferably
isopropyl! alcohol, total denatured ethyl alcohol, or
kelite.

Exterior

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

Interior

Dust in the interior of the instrument should be
removed occasionally due to its electrical conductivity
under high-humidity conditions. The best way to clean the
interior is to blow off the accumulated dust with dry, low-
pressure air, Remove any dirt which remains with a soft
brush or a cloth dampened with a mild detergentand water
soluticn. A cotion-tipped applicator is useful for cleaning
in narrow spaces.

VISUAL INSPECTION

This instrument should be inspected occasionally for
such defects as broken connections, improperty seated
semiconductors, damaged circuit boards, and heat-
damaged parts.

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

LUBRICATION

Generally, there are no components in this instrument
that require aregular lubrication program during the life of
the instrument.

@
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SEMICONDUCTOR CHECKS

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

PERFORMANCE CHECK AND
ADJUSTMENT INTERVAL

To ensure accurate measurements, perform the Perfor-
mance Check procedure on this isntrument after each
2000 hours of operation or every 12 months if used
infrequently. In addition, replacement of components may
necessitate performing the Adjustment procedure to
calibrate the affected circuits. The Adjustment procedure
can also be helpful in localizing certain troubles in the
instrument. In some cases, minor troubles may be
revealed or corrected by performing the Adjustment
pracedure.

TROUBLESHOOTING

The following information is provided to heip
troubieshoot this instrument, Information contained in
other sections of this manual shouid be used along with
the following information to aid in locating a defective
component, An understanding of the circuit operation is
very heipful in jocating troubles.

TROUBLESHOOTING AIDS

Diagrams

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

Circuit-Board illustrations

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

Wiring Color Code

Insuiated wire and cabie used in this instrument is
color-coded to facilitate circuit tracing.
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Semiconductor Basing not agree with those shown here. If a replacement
transistor is made by a different manufacturer than the
Figure 4-5 illustrates the basing configurations for original, check the manufacturer's basing diagram. All
semiconductors that may appear in this instrument. Some transistor sockets in this instrument are wired for the
plastic-case transistors have lead configurations that do standard basing used for metai-case transistors.
NOTE

LEAD CONFIGURATIONS AND CASE STYLES ARE TYPICAL, BUT MAY
VARY DUE TO VENDOR CHANGES OR INSTRUMENT MODIFICATIONS.

8

L—-—-—-—-—— Piastic-Cased —-—-J I—-——Signai i:)iode—-——-j I FET |

Transistors

C
B
l—---— Metal-Cased ---———-—----—j L——m-—--——-w»- Plastic-Power -----——-—--———-I
Transistors Transistors

Pin Number
Sequence Path

Highest Pin
Mumber

3534-403

Integrated Circuits

Fig. 4-4. Lead configuration data for semiconductor devices.
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Muiti-Pin Connector Holders

Multi-pin connectors mate with groups of pins soldered
{o circuit boards. Pin number 1 is indicated with a
triangular mark on the holder 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
Tabte 2-9 {list of test equipment required for performance
check in Section 2 of this manual) is useful for
troubleshooting.

Semiconductor Tester

Description: Dynamic-type tester,

Purpose: To test the semiconductors used in this
instrument.

Recommended Type: TEKTRONIX 576 Curve Traceror
TEKTRONIX 577/177 Gurve Tracer system, TCT1N Curve
Tracer unit and a 7000-series oscilloscope system, or a
5CT1N Curve Tracer unit and a 5000-series oscilloscope.

Multimeter

Description; Voltmeter, 10 megohm input impedance
and 0 to 250 volts range; accuracy, within 0.1%.
Ohmmeter, 0 to 20 megohms; accuracy, within 3%. Test
probes must be insulated to prevent accidental shorting.

CO985.11

Fig. 4-5. Multi-pin connector holder orientation.

@
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Purpose: - To check voltages and for general
troubleshooting in this instrument.

Recommended Type: TEKTRONIX DM 501A Digital
Muttimeter (requires a TM 800-series power module).

Test Osciiloscope

Description: Frequency response, dc o 2 megahertz
minimum; deflection factor, 1 millivolt to b volts/division.
A 10X, 10megohm voltage probe should be used to reduce
circuit loading.

Purpose: To check operating waveforms and for
general troubleshooting.

Recommended Type: TEKTRONIX 5110, 5A13N,
5B10N oscilioscope system or equivalent. Use an ap-
propriate Tektronix 10X probe.

TROUBLESHOOTING TECHNIQUES

The following troubleshooting procedure is arranged
1o check the simple trouble possibiities before proceeding
with extensive troubleshooting. The first few checks
insure proper connection, operation, and adjustment. If
the trouble is not 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 Corrective
Maintenance.

Troubieshooting Procedure

1. Check Control Settings: Incorrect control settings
can indicate a trouble that does not exist. If there is any
guestion about the correct function or operation of any
control, see Fig. 1-1 in the Operating Instructions section.

2. Check Associated Equipment. Before
troubleshooting, check that the equipment used with this
instrument is properly connected and that the inter-
connecting cables are not defective. Also, check the
power source.

3. Visual 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 boards,
damaged components, etc.
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4. lsoiate Trouble to a Circull. To isolate trouble to a
circuit, note the trouble symptom. The sympiom often
identifies the circuit in which the trouble is located, When
trouble symptoms appear in more than one circuit, check
the affected circuits by taking 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. See Table 4-2.
However, a defective component elsewhere in the instru-
ment can appear as a power-supply trouble and may also
atfect the operation of other circuits.

Table 4-2
POWER SUPPLY OUTPUT VOLTAGES

Typical
Power Outpul Voltage Range 120 Hz
Supply P-P Ripple
+200 V +175 Vo +2475 V 3V or iess
+30 V 2995 V 10 +30.05 V 3 mV or less
+5 vV +4.90Vto+h.10V 2 mV or less
—30 V —28.95V to —3006V 2 mV or less

5. Check Voitages and Waveforms. Often the defective
component can be located by checking for the correct
voltages and waveforms in the circuit.

6. Check Instrument Adiustment. Check the adjust-
ment of this instrument, or the affected circuit if the
trouble appears in one circuit. The apparent trouble may
be 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-lead components that are soldered in
place are best checked by first disconnecting one end.
This isolates the measurement from the effects of surroun-

ding circuitry.
§ CAUTION

To avoid component damage, disconnect the power
source before removing or replacing semiconduc-
tors.
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TRANSISTORS. The best check of transistor operation

is actual performance under operating conditions, A
transistor can be more effectively checked by substituting
a new 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 simulated operating
conditions.

INTEGRATED CIRCUITS. An integrated circuit can be
checked with a voltmeter, test oscilloscope, or by direct
substitution. A good understanding of circuit operation is
desireable when troubleshooting circuits using an IC. Use
care when checking voltages and waveforms around the IC
so that adjacent leads are not shorted together. A
convenient means of clipping a test probetothe 14 piniCis
with an IC test ¢clip. This device also serves as an extraction

tool.
Z CRAUTION

Do not use an ohmmeter scale that has a high
internal currenf. High currents may damage the
diode,

CIODES. A diode can be checked for an open or
shorted condition by measuring the resistance between
terminals with an ohmmeter scale having a low internai
source current, such as the B X 1K scale. The resistance
shouid be very high in one direction and very low when the
meter leads are reversed.

RESISTORS. Check resistors with an chmmeter. See
the Repiaceable Electrical Parts list 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. Cheek for open inductors by checking
continuity with an chmmeter. Sharted or partiaily 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
ususally be detected by checking resistance with an
ohmmeter on the highest scale. Do notexceed the voitage
rating of the capacitor. 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 the capacitor passes ac signals.



8. Repalr and Adjustment. if any defective parts are
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 components replaced.

CORRECTIVE MAINTENANCE

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

OBTAINING REPLACEMENT PARTS

Standard Parls

All electricat and mechanical part replacements can be
obtained through your local Tekironix 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
Replaceabie Electrical Parts list in Section 7 for value,
telerance, rating and description. To determine the
manufacturer of a part, note the number listed under Mfg.
Code in the Parts List and refer to a Cross Index Mfr. Code
Number to Manufacturer iisting at the beginning of the
Parts List.

NOTE

When selecting replacement parts, itis important to
remember that the physical size and shape of a
component may affect the performance of the
instrument, particularly at high frequencies. All
replacement parts should be direct replacements
unless it is known that a different component will not
adversely affect instrurment performance.

Special Parls

in addition to the standard electronic components,
some special parts are used in this instrument. These parts
are manufactured or selected by Tektronix, Inc, in accor-
dance with our specifications. Most of the mechanical
parts used in this instrument have been manutactured by
Tektronix, Inc. Order all special parts directly from your
local Tektronix Field Office or representative.

Ordering Parts

When ordering replacement parts from Tektronix, Inc.,
it is imperative that all of the foliowing information be
included in the order to ensure receiving the proper paris.

www.valuetronics.com
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1. Instrument type (51114, BA18N, 6B10N, stc.}
2. Instrument serial number.

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

4. Tektronix part number.

SOLDERING TECHNIQUES

WARNING §

High voltage and current fevels are present in this
instrument. To avoid electrical shock, disconnect
the instrument from the power before soldering.

The reliability and accuracy of this instrument can be
maintained only if proper soldering technigues, which
apply to maintenance of any precision electronic
equipment, are used when working on this instrument. Use
only 60/40 rosin-core, electronic-grade solder. The choice
of soldering iron is determined by the repair to be made.
When soldering on circuit boards, use a 15- to 40-watt
pencil-type soldering iron with a 1/8-inch wide, wedge-
shaped tip. Keep the tip properly tinned for best heat
transfer to the solder joint. A high wattage soldering iron
may separate the wiring from the base material. Avoid
excessive heat; apply only enough heat to remove the
component or to make a good solder joint. Alse, apply only
enough solder to make a firm solder joint; do not apply too
much solder.

For metal terminals (e.g., switch terminals, poten-
tiometers, etc.) a higher wattage-rating soldering iron may
ne required. Match the soldering iron to the work being
done. For example, if the component is connected to the
chassis or other large heat-radiating surface, it will require
a 75-watt or larger soldering iron,

The following technique should be used to repiace a
compaonent an a circuit board. Most components can be
replaced without removing the boards from the instru-
ment.

1. Grip the component lead with long-nose pliers.
Touch the soldering iron to the lead at the solder
connaction. Do not lay the iron directly on the board, as it
may damage the board,

2. When the solder begins to melt, pull the lead out
gently. if unabie to pull the fead without using force, try
removing the other end of the component as it may be
more easily removed.
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NOTE

The reason some component leads are troublesome
to remove is due to a bend placed on each lead
during the manufacturing process. The bent lsads
hold components in place during a process that
solders many components at one time.

it a component lead is extremely difficult to remove, it
may be helpful to straighten the leads on the back side of
the board with a smail screwdriver or pliers while heating
the solder connection.

Unsolder the compenent from the circuit board, using
heat on the component lead so that the soider will stay
behind on the board. If itis desired to remove solderfroma
circuit-board hoie for easier installation of a new compo-
nent, use a vacuum-type desoldering toot or a soider-
removing wick.

3. Bend the leads of the new component to fit the holes
in the board. If the component is reptaced while the board
is mounted in the instrument, cut the teads so they wil just
protrude through the board. Insert the leads into the holes
in the board so the component is firmly seated against the
board {or as positioned originaily). If it does not seat
properly, heat the solder and gently press the component
into place.

4. Touch the iron to the connection and apply a small
amount of solder to make a firm solder joint. To protect
neat-sensitive compaonents, hold the lead between the
component body and the solder joint with a pair of long-
nose pliers or other heat sink.

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

6. Clean the area around the solder connection with
flux remover solvent. Be careful notto remove information
printed on the board.

COMPONENT REMOVAL AND
REPLACEMENT

WARNING

To avoid electrical shock, disconnect the instrument
from the power source before replacing com-
ponents.

4-12
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Semiconducior Replacement

Transistors should not be replaced unless actuatly
defective. If removed from their sockets during routine
maintenance, return them to their original sockets.
Unnecessary replacement of transistors may affect the
calibration of this instrument. When transistors are replac-
ed, check the performance of the part of the instrument
which may be affected.

CAUTION

"VWWW\/\J‘%
s

Power must be disconnected before removing or
replacing semiconductors to avoid component
damage.

Replacement semiconductors should be of the original
type or a direct replacement. The lead configuration of most
semiconductors used in this instrument are shown in Fig.
4-4. Some plastic casetransistors have lead configurations
which do not agree with those shown here. If a
replacement transistor is made by a different manuacturer
than the original, check the manufacturer's basing diagram
for correct basing. All transistor sockets in this instrument
are wired for the standard basing used for metal-case
transistors.

An extraction tool should be used to remove the 14-and
16-pin integrated circuits to prevent damage to the pins.
This tool is available from Tektronix, inc. Order through
your locat field office or representative. If an extraction
toot is not available when removing one of these in-
tegrated circuits, pull slowly and evenly on both ends of
the device. Try to avoid having one end of the integrated
circuit disengage from the socket before the other, as the
pins may be damaged.

To reptace one of the power transistors mounted on the
chassis; first unsolder the leads. Remove the screw that
clamps the transistor to the chassis, then remove the
defective transistor.

Switch Replacement

The pushbution switches arenot repairable and should
be replaced as a unit if defective. Use a suction-type
desoldering tool to remove solder from the holes in the
circuit board when unsoldering the switches.

Circuit Board Replacement

If a circuit board is damaged beyond repair, replace the
entire board assembly. Pari numbers for completely wired
boards are given in the Replaceable Electrical Parts list.

To remove or replace a board, proceed as follows:




1. Disconnect all leads connected to the board (both
soldered lead connections and solderless pin connec-
tions).

2. Remove all screws holding 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, remove the screws, then pull the circuit
board from its slot to free the board. Also, remove any
obstructions that would prevent the board from being
lifted out of the instrument.

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

4. To replace the board, reverse the order of removai.
Use care when replacing pin connectors; if forced into
place incorrectly, the pin connectars may be damaged.

Circuit-Board Pin Replacement

A circuit-board replacement kit including the necessary
tools, instructions, and replacement pins is available from
Tektronix, Inc. Order through 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 pin and pull it out of the circuit board with a pair of pliers
(see Soldering Techniques, in this section, for
recommended soldering and unsoldering procedures). 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
terrule remains in the circuit board, remove the ferrule
from the repiacement pin and press the new pin into the
hole in the circuit board. If the original ferrule is removed
with the damaged pin, clean gut the hole using soldering-
iron heat, a solder-removing wick, and a scribe. Press the
replacement pin with attached ferrule into the circuit-
board hole. Position the repfacement pin in the same
manner as the removed pin. Solder the pin to the circuit
board on each side of the board. If the removed pin was
bent at an angle to mate with a connector, carefully bend
the new pin to the same angie. Heplace the pin connector.

Cathode-Ray Tube Feplacement

The following procedure outlines the removal and
replacement of the cathode-ray tube, Refer to Fig. 4-6.

FWARNENG

Use care when handling a cri. Protective clothing
and safety glasses should be worn. Avoid striking it
cn any obfect which might cause it 10 crack or
implode. When storing a crt, place it in a protective
carton or setit face down in a protected locationona
smooth surface with a soft mat under the faceplate to
protect it from scratches.
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fig. 4-6. Replacing the cathode-ray tube.

A. REMOVAL

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

2. Disconnect the storage-element cable connector
from the Storage circuit board.

3. Remove the crt base cover on the rear panel of the
instrument.

4. Remove the crt base sockel.

5. Loosen the crt clamp. The crt and neck portion of
the shield will be removed as a unit; to facilitate removal, it
may be best to remove all hardware from the cri clamp
(bracket and positioning screws, and clamp-tightening
hardware}.
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NOTE

The red and black wires entering the crt shield are
connected to the trace-rotation coil inside the
shield. They will not hamper crf removal and need
not he unsoldered.

§. With one hand on the crt faceplate, push on the crt
base and neck shield. Slide the ¢rt and neck shield
forward, and at the same time feed the storage-element
cable through the slotin the main portion of the crishield.
Puli the crt out of the instrument from the front, then
remove the neck shieid.

B. REPLACEMENT

1. Slide the neck shieid onto the crt neck.

2. Make sure the soft plastic crt faceplate support are in
place, then insert the crt into the main shield while feeding
the storage-etement cable through the slot in the shield.

3. With the crt fully inserted, mount the bezei assembly
into place and tighten the bezel screws.

4. Mount the crt clamp and positioning hardware,
temporarily leaving it toose.

5. Position the rear of the crt (socket end) so there is no
tilt of the faceplate in relation to the bezel assembly.
Tighten the positioning screws.

6, Place the crt base socket onto the crt base pins.
Replace the cover. Connect the storage-element cable to
the pin connectors on the Storage circuit board.

7. Replacing the crt will require partial instrument
adjustment. Refer to the Adjusiment section of this
manual.

Power Transtormer Replacement

Repiace the power transformer only with a direct
reptacement transformer. When removing the
transformer, be sure to mark the leads to aid in connecting
the new transformer. After the transformer has been
repiaced, check the performance of the complete instru-~
mentusing the procedure given in the Adiustment section.
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Fuse Replacement

Table 4-3 gives the rating, location, and function of the |

fuses used in this instrument.

Table 4-3
FUSE RATING, FUNCTION, AND LOCATION
Circuit
No. Rating Function Location
F20%t 1.6 ASlow- ] 110V Line- Rear Panel

Blow veltage input (stored on LV Power
Supply board when
not in use.)
F201 {1 A Slow- 220 V Line- Rear panel

blow

voltage input

{stored on LV Power
Supply board when
not in use,)

F810 0.25 A Fast-
blow

+200 V Unrgitd
supply

Rear, LV Powaer
Supply board

£835 |05 A Fast-
blow

+38 V Unrgitd
supply

Rear, LV Power
Supply board

F860 {3A Fast
blow

F809 (0.3 A Slow-
blow A

F815 |[3A Fast-
biow

F834 |3A Fast-
blow

F836 }3A Fast-
blow

F273 |3A Fast-
iow

Protection for
secondaries
of Power
Supply trans-
former, T801.

LV Power
Supply board

HV-Deflection
board

ADJUSTMENT AFTER REPAIR

After any electrical component has been replaced, the
adjustment of that particular circuit should be checked, as
well as other closely related circuits. See Section 3 for a
complete adjustment procedure,
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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
{BA14N, 5A18N, 5A28) have been modified to reduce
display noise and chop breakthrough when used in an
option 7 mainframe. If any of the mentioned ampiifier
plug-ins cause the nocise and chop breakthrough
specification to be exceeded, an earlier version (before
opticn 7) of the piug-in is probably being used, The

following information is provided to explain howto modify -

earlier version plug-ins for reduced display noise and
chop breakthrough.

To modify a 5A14N {SN B063288 and below only}
change R513, R523,-and R533 on the Main circuit boardto
a 100 k0, 5%, 0.25 W composition resistor, Tekironix part
no. 315-0104-00. Cut the board run (at both components)
that connects Q540 and R542, so astoremove electrically,
the run from the front side of the board. Connect an
insulated wire strap between Q540 and K542, on the back
side of the board so as t¢ replace the board run removed
from the front.

@

www.valuetronics.com

To modify a 3A18N {SN 8050000 to SN B09999S 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,

To modify a 5A18N (SN B049999 and befow only)
change R301 on the Main Ampiifier circuit board ¢ a
20 k2, 5%, 0.256 W composition resistor, Tekironix part no.
315-0203-00. Also, change R302 and R303t0 a 10 k), 1%,
0.125 W film resistor, Tektronix part no. 321-0288-00.

To modity a 5A26 (SN B029000 and below only}
change R289 on the Main circuit board to a 20 kQ, 5%,
0.25 W composition resistor, Tektronix part no. 315-0203-
00. Also, change Q386 to a NPN silicon transistor, 2N 3565,
TO—106 case, Tekironix part no. 151-0341-00.
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Section 5—5111A

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
Description, Interface, Vertical and Horizontal Deflection
Amplifiers, CRT Circuit, Storage Circuit, and Low-Voltage
Power Supply and Calibrator. Refer to the appropriate
diagrams in the Diagrams section of this manual while
reading the circuit descriptions.

BLOCK DESCRIPTION

Vertical signals to be displayed on the cathode-ray
tube are applied through the Al Interface board, (diagram
1) to A3 High Voltage-Deflection board, (diagram 2} from
both vertical plug-in compartments. The Interface circuit
on diagram 1 determines whether the signal from the left
or right vertical unit is displayed, and provides
intermediate amplification between the vertical plug-in
units and the vertical deflection amplifier {diagram 2}.

Time-base and external signals for horizontal dispiay
on the crt are connected to the Interface circuit from the
horizontal plug-in compariment. The horizontal amplifier
circuit {diagram 1)} provides intermediate amplification
between the horizontal plug-in unit and the horizontal
deflection amplifier (diagram 2).

Additionally, the interface circuit provides an
interconnection of logic levels, time-base triggering
signals, display-related signals, and the power-supply
voltages hetween the plug-in units and the oscilloscope.

The wertical and horizontal deflection amplifiers
{diagram 1), provide final amplification for the signals
from the plug-in units. They produce push-pull outputs
suitable to drive the crt vertical and horizontal deflection
plates. Beam-finding circuitry is incorporated to kmit the
display within the screen area when the front-panel
BEAM FINDER button is pressed.

The crt circuit (diagram 3), produces the high voltage
{about -3.4 kilovolts) and contains the controls necessary
for proper operation of the cathode-ray tube. The crt
circuit also contains the z-axis amplifier. it provides the
drive signal to control the intensity level of the display,
and can be used to intensity modulate the displiay.

The Storage Circuit (diagram b}, provides the voltage
lavels necessary to operate the storage elements
associated with the crt. The circuit includes the erase-
pulse generator for erasing stored information and a
multivibrator which permits the flood-gun duty cycle to
be varied.
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The low-voltage power supply regulator (diagram 4),
provides the voltages necessary for operating the
oscilloscope system. These voltages are connected to all
circuits within the instrument. Also included in this
circuit is the calibrator which produces a sguare-wave
output signal at the fromt-panel, The output is an
accurate amplitude which is used to check the vertical-
deflection factor accuracy and probe high-frequency
compensation.

INTERFACE

The interface circuit provides an interconnection of
signals, logic tevels, and power-supply voltages between
plug-in units and the oscilloscope mainframe. It
incorporates circuits that determine the vertical display
mode and amplify the vertical and horizontal display
signals. Functions of interconnections not discussed are
tabelled on the Interface diagram.

Clock Generator

The Clock Generator stage produces a 200-kilohertz
timing signal {(clock) for chopping between vertical plug-
ins and amplifier channels within the plug-ins. This
circuit consists of Q710, Q700, and their associated
passive components, which are connected as a
multivibrator. When the multivibrator receives a chop
actuate level (+5 volts), it free runs at a 200-kilohertz
rate. {The chop actuate level is routed through the
vertical plug-ins to the time-base unit, and is present. at
contact A20 of J1000 when a multi-trace display is
reguired and the time-base Display switch is set to Chop )
The chop actuate level also disables 0910, locking out
alternate-drive puises. The Clock Generator has two
outputs; one is sent to the Countdown circuit, UB0D, as &
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 Alernate and Chopped switching
modes. This circuit is compesed of UBCO0 and its discrete
passive components. Each J-K flip-flop is a divide-by-two
counter, 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, Q710, or from the time-base plug-in unit via
grounded-base amplifier Q810, 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 alternate-mode vertical
switching. The output from the divide-by-two portion of
the Countdown circuit (UB00A-UB00B} is sent via
contacts B21 of J300 and JB0O to the channel-switching
circuits incorporated within dual-trace vertical plug-in
units. The outputs from the divide-by-four portion of the
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Countdown  circuit, UB00B, are used for plug-in
switching; one output is sent to the base of Q413 to
produce plug-in switching of the single-beam-display,
and the other output is sent via contact B21 of J1000 to
produce dual-sweep switching in dual time-base units,
The Vertical mode switching sequence and some of the
display combination possibilities are fully discussed
under General Operating Information in the Operating
Instructions section of this manual.

Vertical Amnplifier

The Vertical Amplifier circult provides approximately
10X amplification of the vertical signal before passing it
to the vertical deflection amplifier in the display unit. The
Vertical Amplifier consists of Q400, 0401, Q800, Q601,
{diagram 1), and their associated passive components,
connected in a differential configuration. The output
signal is in phase with the output of the vertical plug-in.

Horizontal Amplifier

The Horizontal Amplifier consists of Q821, Q820,
Q931, G930 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 compartment via contact A7, A13, B7,
and B13 of J1000. The two halves of this amplifier are
balanced in the quiescent condition by adjustment of
R730, Horiz Ctrg. The output of the Morizontal Amplifier
is sent to the horizontal deflection amplifier.

VERTICAL PLUG-IN SWITCHING

The vertical plug-in switching circuit accepts the push-
pull signal outputs from both vertical plug-ins. Emitter
followers Q630, G631, 0430, and 0431 provide a high-
impedance input to two pairs of grounded-gate FET
amplifiers, Q520, 0521, and 0420-Q421. The switching
circuit consists of Q413 and Q510, connected as a
comparator. Plug-in “on” logic levels are applied to the
switching circuit in addition to the switching signal from
the Countdown circuit. The switching circuit permits only
one pair of amplifiers to be on 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 100-
kilohertz rate (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 to the switching circuit from
either vertical plug-in, 0420 and Q421 will remain on,
passing any signal from the left vertical plug-in.

VERTICAL AND HORIZONTAL
DEFLECTION AMPLIFIERS

Vertical Deflection Amplifier

The Vertical Deflection Amplifier provides the final
amplification of signals applied from the vertical plug-in
units. 1t produces a push-pull cutput sufficient to drive
the crt vertical defiection plates. The amplifier consists of
Q104, Qi108, Q114, and Q1186, connected in a
differential configuration.
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The input signal arrives via PB0OO from the Interface
circuit. The output signal is developed across the
cotlecior-load resistors, R104 and R114, and is about 50
times the magnitude of the input signal. Resistor R118
Vert Gain, provides Q106-Q116 emitter degeneration to
set the gain of the stage to provide a calibrated verticat
display.

Horizontal Defiection Amplifier

The Horizontal Deflection Amplifier consists of Q124,
Q126, 0134, and Q136, and 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 P800, The gain of the stages is set
by Hor. Gain R136 to provide a calibrated horizontal
display.

Beam Finder

If a high-amplitude signal or a misadjusted control has
deflected the trace or display off sereen, it can be located
by pressing the front-panel BEAM FINDER pushbutton.
This opens §125, allowing current through R125 into the
emitter circuits of both deflection amplifiers, R125 limits
the current available to the transistors, and hence, to the
collector-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 when the BEAM FINDER switch is pressed, extra
current is fed into the Z axis amptifier via R209 {diagram
3} to the base of Q222 which produces a slight increase
in crt beam intensity, allowing the trace to be displayed
even though the INTENSITY control may be fully
counterclockwise.

X-Y Phasing

Variable capacitor C118, is connected across the input
emitters of the Vertical Deflection Amplfiiers. This
capacitor is adjusted to eliminate the inherent phase
difference between the vertical and horizonta! deflection
systems when operating in the X-Y mode.

CRT CIRCUIT

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

Z-Axis Amplifier

The Z-Axis Ampifiier is a current driven shunt-
feedback operational amplifier with a voltage output, and
consists of 0222, 0226, and Q234. The feedback path is
from the collectors of G226 and Q234 through R227 to
the base of Q222. Transistors Q226 and Q234 are
connected as a collector-coupled complimentary
amplifier to provide a fast linear output signal whije
consuming minimum quiescent power. The output
voltage provides the drive signal to control the crt
intensity level through the Control-Grid supply.



The output tevel of the Z-Axis Amplifier is established
by the voltage drop acress R227 in reference to virtual
ground at the base of 0222 (the operational amplifier
summing point). The carrent through R227 is determined
by the input current from any combination of several
sources, stich as from the front-panel INTENSITY control,
plug-in interface (blanking intensification, etc.), and from
0214. Transistor Q214 is an amplifier with two inputs;
one from the rear-panel EXT INTENSITY INPUT connector
and the other from the front-panel BEAM FINDER swiich.
it sets those input signalis to a level suitable for proper
response by the Z-Axis Amplifier.

High-Volitage Regulator

High-Yoltage Primary. A repetitive non-sinusoidal
signal is produced by a phase-modulated switching
circgit in the primary of T240 and induced intc the
secondaries. Current drive for the primary winding is
furnished by Q252 in its conduction state. Q252 isjturned
on by positive feedback applied through C259 and L259
from the feedback winding. The feedback is limited by
VR258. The conduction time of Q252 is esiablished by
the mean current supplied from R282. The excess
current through R262 is bypassed by Q262 depending on
the regulation requirements.

High-Voltage 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, R27%, andR276 10
establish the de level atthe base of Q278. [ the output level
of the cathode supply drops below the nominal -3400 volts
{becomes more posifive), the level at the base of Q278
rises. Hence the conduction time of Q252 increases. This
allows more energy to be delivered to the primary winding
of T240, resulting in an increase of voltage in the
secondaries. Conversely, if the output level increases,
Q252 is allowed to conduct for a shorter length of time. The
dc level at the base of Q278 is adjusted by High Volis
adiustment R275, to set the output at exactly -3400 volis.

High Voltage Outputs

Transformer 7240 has two high-voltage output
windings which provide the potentials required for the crt
cathode and control grid supplies. The -3400 volt
acceterating potential for the cathode is supplied by half-
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 crt control grid. This
voitage {(and hence the crt beam current) is dynamically
controtled by the Z-Axis Amplifier, which contains the
INTENSITY control, blanking inputs, and intensification
inputs. Intensity Range R245 provides a fine adjustment
of the guiescent grid voltage to bias the crt just below
cutoff when the Z-Axis Amplifier output is at its
minimum guiescent leve! (INTENSITY control
counterclockwise and no intensifying or blanking inputs).
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Neon butbs DS271, DS272, and DS273 provide
protection to the crt if the voltage difference between the
control grid and the cathode exceeds about 180 volts.

Crt Control Circuits

In addition 1o the INTENSITY control discussed
previously, front-panel FOCUS and internal Astigmatism
conirois have been incorporated for arriving at an
optimum crt display. FOCUS conirol R295 provides the
correct voltage for the second anode in the crt. Proper
voltage for the third anode is obtained 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 lens configuration in the
cri,

The Geometry adjustment R285 varies the positive
level on the horizontal deflection plate shields to control
the overall geometry of the display. The TRACE
ROTATION control R291, permits adjustment of the dc
current through beam-rotation coil 1281 to align the
display with the horizontal graticule lines.

LOW-VOLTAGE POWER SUPPLY
AND CALIBRATOR

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

Power input

Power is applied to the primary of transformer T801
through fuse F201, thermal cutout S200, and Power
switch 5201, and the line-selector block, P801. The line-
selector block allows changing the primary-winding taps
of T801 to fit different line requirements.

Low-Voitage Rectifiers and Unregulated Cutputs

The fuli-wave bridge rectifiers and associated fiiter
components in the secondaries of T801 provide fiitered
dc voltages for operation of the oscilloscope system or for
regulation by the Low-Voltage Regulators. The un-
regulated outputs are +200 volts, +38 volts, and -38
volts. The +200 volt and +38 wvolt outputs 1o the
instrument are fuse-protected by F810 and FB835b
respectively.

Low-Voltage Regulators

-30 Volts Supply. The -30 Volt Supply, hesides
providing power to circuitry throughout the instrument,
provides a reference-voltage source to establish
operating leveis for the feedback regulators in the +30
Vobt and +b Volt supplies. The regulator for the -30 Volt
Supply is a feedback amplifier system which operates
between ground and the unregulated ~38 volts. Current
to the load is delivered by the series-pass transistor,
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Q860, and the supply voltage is established by the drop
across R877, RB78, and R879. The feedback path is
through R875, Q875, and Q865 to the base of Q860. Any
variation in output voltage due to ripple, change of
current through the load, etc,, is immediately transmitted
to the base of Q860 and nullified by a change in the
conduction of O860, thus maintaining a steady output.
The output of the supply is set to exactly -30 volts by
adjustment of R878, -30 V Adj. This control sets the
conduction of Q870, which controls the bias levels of
0865 and Q860. CR865 and (865 provide short-circuit
protection by limiting the current through Q880.

+30 Volt Supply. The regulator for the +30 Volt Supply
consists of series-pass transistor 0840 and error amplifier
0850. This is a feedback amplifier system similar to that
described for the -30 Voit Supply. R858, +30 Volt Adj.
provides an adjustment to set the output of the supply at
‘exactly +30 volts. Q845 protects the supply inthe event the
output is shorted by limiting the current demanded fromthe
series-pass transistor under excessive load. During normal
operation, Q845 is biased off.

+5 Voit Supply. The regulator for the +B Volt Supply
consists of a series-pass transistor Q815 and error
amplifier 0820. Operation of this feedback amplifier
system is similar to that described for the -30 Volt
Supply. The short-protection transistor, Q825, functions
as described for Q845 in the +30 Volt Supply.

Line Trigger

A line-frequency signal is obtained from the secondary
of T801 and attenuated by R830, R832, and R834 to
provide 2 line-trigger source for the time-base plug-in
unit.

Crt Heater Windings

Two separate secondary windings are provided for crt
cperation, one for writing-gun heaters and the other for
flood-gun heaters. The writing-gun heaters are elevated
to -3400 volts in the crt circuit to maintain a potential
near that of the crt cathode.

Calibrator

The Calibrator circuit composed of 0885, Q890, and
their associated passive components produces a square-
wave output with accurate amplitude and a rate of twice
that power-line frequency. This output is available at the
probe test loop on the display unit front panel as a 4-
milliampere (peak-to-peak) square-wave current, or as a
400-millivolt {ground-to-peak} square-wave voltage,

The resistive-capacitive network at the base of Q885
receives a pulsating dc voltage from full-wave rectifier
CRB35-CRB36 and produces a nearly symmetrical
switching signat for Q885 and Q890. As Q890 is
alternately switched on and off at twice the Iline
freguency, current through R890 is alternately switched
through the. transistor or through CR890, the probe test
loop, and RB81, producing the required test signal,
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STORAGE CIRCUITS)

The crt is a direct-view bistable storage cathode-ray
tube with a split-screen viewing area that permits each
half to be operated individually for stored displays. Only
those elements associated with the storage capability of
the ¢rt are shown in the crt enclosure on the right side of
the Storage Circuit schematic diagram. The writing gun,
its deflecion systems and associated elements have
been discussed previously under Crt Circuit.

Crt Internal Storage Operation

Four tow-energy electron guns {flood guns) provide full
coverage of the large screen area. Each consists of a
heated cathode and an ancode. The cathode hesters,
which receive an unfiltered pulsating dc from full-wave
rectifier CR329, are elevated to the cathode potential
through R329. Quiescently Q308 is saturated, providing
current to the flood-gun cathodes. The ancde potential is
established by VR396 and supplied through emitter
folower (Q396.

The collimation electrode is a metallic band around
the inner wall of the cort envelope. It produces an
electrostatic field to distribute the flood-gun elecirons
uniformly over the storage target. Resistor R380, CE1,
provides adjustment of the flood electron trajectories to
cover the extreme rim of the targets and optimize
uniformity of the target coverage. Emitter follower Q3972
maintains a stable voltage on the collimation electrode,
providing a low-impedance current path to absorb
current variations.

The storage screen consists of a thin tin-oxide tayer
called the target backplate, which is coated with an
insulator material containing finely-ground phosphor
particles called the target. A positive voltage potential is
applied through Q372 and S375-8372 to the backplate to
establish the operating level of the tube, which is the
difference in potential between the backplate and the
flood-gun cathodes, The crt screen area is divided into
wvo halves, which are electrically insuiated from each
other to permit independent operation.

The target operates in a bistable mode because of the
secondary-emission properties of the insulator material
The first stable state is the rest potential, at which the
target has gathered low-energy flood-gun electrons,
causing it to charge down to the flood-gun cathode
potential. The second stable state is the stored state, at
which the target (or portions of it) is shifted to the
backplate potential by increasing the secondary emission,
White the flood guns do not have sufficient energy to
shift the target to the stored state, they do supply
sufficient energy to hold the target in the stored state
after it has baen shifted by the high-energy writing-gun
beam {(crt beam). This is because the landing energy of
the flood electrons has increased with the increased
potential difference between the flood gun cathode and
the target. These higher energy electrons produce a
visual display as long as the flood gun heam covers the
target,
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Backplats Supply

A regulated +230 volt de power supply is incorporated
in the Storage Circuit to provide the storage level for the
crt and to ensure a potential sufficient for the erasure
process. A winding of high-voltage transformer T240
supplies 270 voltg peak, which ig rectified by CR3gs.
Transistors Q386 and Q388 are tonnected as a feedback
pair to provide the fegulated +230 vou dc output. Zenar
diode VR388 establishes the reference voltage, and R387
{(+230 V Adj), sets the current through Q386 1o set the
output level. Zener diode VR387 is a protection devige for
the transistors, and is normally operated in aregion of its
characteristic curve below its zener knee.

Backplate Control

A high degree of centrol of target backplates is
maintained by a feedback amplifier system consisting of
Q356, 0358, ang Q362. The operational amplifier
SUMmMIng point is at the base of Q358, and the feedback

that occur. The backplate voltage is applied through
either R381 or R382 1o the base of Q384, removing the
ground potential from the Q384 collector. Variable
resistor R385, Sens Correct, permits an adjustable
sensitivity correction voltage to be applied to the high-
voltage regulator,

Erase Generator

The previously discussed operational amplifier g
driven by a monostable multivibraror when it is desired o
erase a stored display. The multivibrator consists of
Q334, which is normatly on, and Q338, which is
normally off. When ERASE buttan S330is bressed, R330
i grounded, producing a negative-going step through
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C331 to cut Q334 off. Transistor 0336 turns on, and the
negative-going step produced at jtg collector causes &
Corresponding positive-going step at the outpyt of the
Operational amplifier. This positive-going step is applied

After an RC-controlled time of 10 milliseconds, the
multivibrator reverts 1o its quiescent state, producing a
positive-going step at the collector of Q336 as the
transistor turns off. This positive-going step is coupled
through €342, ang the backplate is pulled negative
through the action of the operational amplifier, The target

+20 volts toward the ~30 volt supply at an RC-controlled
rate until it is clamped at ground by conduction of CR343.
This action allows the target backplate to he raised slowly
to its operating level, while the target remains at the
flood-gun cathode potential, The total time from initiation
of erasure to the ready-to-write condition is about 250
milliseconds,

Flood-Gun Cathode Control

As previously mentioned, Q308 provides the current
for the flood-gun cathodes, |t operates at saturation,
establishing a cathode potential of nearly -30 volts.
Transistor Q308 is controlled by two circuits: g transistor
switch activated by the sweep gate and a muftivibrator,
While the sweep s running, Q304 overrides the
multivibrator output and holds Q308 in its conduction
state. Emitter follower Q302 receives the sweep blanking
input from R203 in the Z-Axis Amplifier circuit; however,

on,

anywhere from 10% 1o 100% of the time. Thus the duty
cycle of the flood gun cathode can be varied from 10% to
100%, which has the effect of varying the stored
brightness.

Enhance Operation

gun beam current density and physical broperties of the
Storage tube. At very fast sweep speeds, the writing
beam of a single sweep does not change the scanned
portions of the larget enough to shift them to the stored
state. Writing beyond the normat writing speed of the crt
is attained through the process of enhancement, Upon
termination of the single sweep, a short-duration pulse is
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When the sweep terminates, the sweep blanking
pulse causes the emitter of Q302 to quickly go positive.
This positive-going transition is applied through C326 to
the base of (0322 Monostable multivibrator Q322-0328
changes states, producing a negative-going pulse at the
coltector of (Q322. The current level applied to the
backplate operational ampiifier null point (356 base) is
adjustable by R200B, ENHANCE, to control the ampiitude
of the positive enhance pulse applied to the target
backplate.

SIGNALS ouT &

The Signals Out circuit, provides the Left Qut, Center
Out, Right Out, and Gate Out signals to the rear-panel
bnc connectors. These signals are derived from the plug-
in units installed in the plug-in compartments.

Gate Out Amplifier

The Gate Out amplifier is a high-gain, common-
emitter amplifier consisting of Q98%0. The sweep
unblanking signal, applied to the base of Q990 is inverted
at the collector. Transistor Q990 is effectively switched
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on and off by the unblanking signal which produces a 5
voit to approximately O volt signal.

Left Qut, Center Out and Right Out Amplifiers

The push-pull amplifier which consists of Q967
972, Q980, G270 and Q875 provides a replica of the
plug-in unit signa! installed in the right plug-in
compartment, to the rear-panel bne RIGHT OUT
connector. The differential signal applied to the emitier
fotlowers Q967 and Q970 is 50 mitlivolts per crt division
signal and is amplified by 0972, Q975 and Q980 used as
an operational amplifier in a shunt feedback
configuration. The stage has a gain of ten. The signal at
the collector of Q980 is centered at ground; the addition
of R977 shifts the negative level to near ground so the
signal starts at ground and goes positive.

The remaining amplifiers associated with the Left Qut
and Center Out signals are identical to the Right Out
amplifier just described except, the source of the applied
signals is from the plug-in units installed in the left and
center plug-in compartments respectively.
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INSTRUMENT OPTIONS

Your instrument may be equipped with one or more instrument options. A brief description of each available option is
given in the following discussion. Option information is incorporated into the appropriate sections of the manual. Refer
to Table 8-1 and the Table of Contents for location of option information. For further information on instrument options,
see your Tektronix Products catalog or contact your Tekironix Field Office.

NOTE

Conversion kits (cabinet-to-rackmount, rackmount-to-cabinet), for most options, are available and can be
instafled at a later time. For further information on instrument options, see your Tektronix Catalog or contact
vour Tektronix Field Office.

LIST OF OPTIONS

OPTION 2

Provides a protective front-panel cover for bench cabinet models only. The cover protects the front panel and knobs
during transportation and storage. The Tektronix part numbers are listed in Section 9, Replaceable Mechanical Parts (see
the listing for bench cabinei).

The protective front-panel cover can be added to existing B000-series bench oscillescope. Order the modification kit
through your local Tektronix Field Office or representative.

OPTICN 3

Provides a faster stored writing speed crt. Writing speed is increased to at least 200 divisions per millisecond (center 6 x
8 divisions) and a: least 800 divisons per millisecond in the enhanced mode {center 6 x 8 divisions).

OPTION 7

Provides cathode-ray tube-related signals to standard connectors at the rear of the instrument. This option is particularly
well suited for use in the physical life 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 plotters in conjunction with the
oscilloscope. The Tektronix Part numbers for the electrical parts are listed in Section 7, Replaceable Electrical Parts.

OPTICN A1
The standard power cord is replaced with Universal European 240-volt type power cord.

QPTION A2
The standard power cord is replaced with the United Kingdown 240-voit type power cord.

OPTION A3
The standard power cord is replaced with the Australian 240-volt type power cord.

OPTION A4
The standard power cord is replaced with the North American 240-voit type power cord.

OPTION AS

The standard power cord is replaced with the Switzerland 220V/10A type power cord.

INSTRUMENT OPTION IDENTIFICATION
OPTION 2

Front-panel protective cover accompanies bench cabinet modet,

OPTICN 3
Label on the rear panel identifies this option.

OPTION 7
Rear-panel bnc connectors labeled LEFT OUT, CENTER OUT, RIGHT OUT and GATE OUT identify this option.

OPTION A1, A2, A3, A4, AND Ab
Refer to Figure 1-1 in this manual to determine type of cord used with your instrument.

@ 6-1
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Instrument Options—5111A

TABLE 6-1

Option Information Locator

Location in Manual

Option Section Heading Information
2 4] Option Gives a brief description of
Instrument 2 Ciption 2.
Options
3 2 Electrical Gives specifications
Specification Characteristic for Option 3.
and Performance Table 2-1
Check
Performance Step 12. Check Storage Operations
Check {Option 3 only) provides procedure
for checking stored writing speed.
6 Cption Gives a brief description
instrument 3 of Option 3.
Options
7 8 Option Gives a brief description of
Instrument 7 Option 7.
Options
Al 1 Power Lists details of Option A1
Operating Cord
Instructions Information
Figure 1-1.
& Option Gives a brief description of
Instrument Al Option A1.
Options
AZ 1 Power Lists detaiis of Option A2,
Operating Cord
Instructions Information
Figure 1-1
6 Option Gives a brief description of
Instrument AZ Option A2,
Options
A3 1 Power Lists details of Option A3.
Operating Cord
Instructions Information
Figure 1-1.
6 Option Gives a brief description of
instrument A3 Option A3.
Options
Ad 1 Power Lists detaiis of Option A4,
Operating Cord
instructions Information
Figure 1-1.
6 Option Gives a brief description of
Instrument A4 Option A4,
Options e o
AL i Power Lists details of Option Ab.
Operating Cord
instructions Information
Figure 1-1.
6 Option Gives a brief description of
instrument Ab Option A5.
Options
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Section 7—5111A

REPLACEABLE
ELECTRICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are avaitable irom or through your locat
Tektronix, Inc. Field Office or representative.

Changes to Tektronix instruments are sometimes made 1o
accommodate improved components as they become available,
and to give you the benefit of the latest circuit improvements
deveioped in our engineering depariment. 1t is therefore impor-
1ant, when ordering parts, to include the foliowing information in
your order. Part number, instrument type or number, serial
number, and modification number if applicable.

If a part you have ordered has heen replaced with a new or
improved part, your local Tekironix, Inc. Field Office or represen-
tative wili contact you congcerning any change in part number.

Change information, If any, is located at the rear of this
marnual.

LIST OF ASSEMBLIES

A list of assembiies can be found at the beginning of the
Electrical Parts List. The assemblies are listed in numerical order.
Whenthe complete component number of a partis known, thislist
will identify the assembiy in which the pat is located.

CROSS INDEX-MFR. CODE NUMBER TO
MANUFACTURER

The Mfr. Code Number to Manufacturer index for the
Etectrical Parts List is located immediately after this page. The
Cross Index provides codes, names and addresses of manufac-
turers of components listed in the Electrical Parts List.

ABBREVIATIONS

Abbreviations conform to American National Standard Y1.1.

COMPONENT NUMBER (cclumn one of the
Electrical Paris List)

A numbering method has been used to identify assemblies,
subassembties and parts. Examples of this numbering method
and typical expansions are llustrated by the foliowing:

Example a. component number
P e ™
A23R1234 A23 R1234

Assembly number Circuit number

Read: Resistor 1234 of Assembly 23

Exampie b. component number

g AT,
A23A2R1234 A23 A2 R1234
Assembly Subassembly Circuit
number number number

Read: Resistor 1234 of Subassembly 2 of Assembly 23

Only the circuit number wili appear on the diagrams and
circuit board iHustrations. Each diagram and circuit board
illustration is clearly marked with the assembly number
Assembly numbers are aiso marked on the mechanical exptoded
views located in the Mechanical Paris List. The component
number is obtained by adding the assembly number prefix to the
circuit number.

The Electrical Parts List is divided and arranged by
assemblies in numetical sequence (e.g., assembly A1 with its
subassembiies and parts, precedes assembly A2 with its sub-
assemblies and parts).

Chassis-mouhied parts have no assembly number prefix
and are jocated at the end of the Electrical Parts List,

TEKTRONIX PART NO. {column two of the
Electrical Parts List)

tncicates part number to be used when ordering reptace-
ment part from Tekironix.

SERIAL/MODEL NO. (columns three and four
of the Etectrical Parts List)

Column three (3} indicates the serial number at which the
part was first used. Column 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
Eleciricat Parts List)

in the Parts List, an ltem Name is separated from the
description by a colon (1), Because of space limitations, an ltem
Name may sometimes appear as incomplete. For further item
Name identification, the U 8. Federal Cataloging Handbook HE-1
can be utilized where possibie.

MFR. CODE (column six of the Electrical Paris
List)

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

MER. PART NUMBER {column seven of the
Electrical Parts List)

tndicates actual manufacturers part number.

@ . Fai
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Heplaceable Electricat Parts—5111A

Mfr. €ode

CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER

Manufacturer

Address

City, State, 7Zip

0000M
00213

00853
clizl
01295

0Zi:l
03508

04222
04713
67263

16582
12697
12954
12969
14433

14552
14936

24546

27014
32997
50434
51984

52769
55210
55578
56289
39660
71400

71450
72982
73138
4276
15042

75915
77820

80009
90201

91418
1637
41929
93410

95238
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SONY/TEKTRONIX CORPORATION

NYTRONICS, COMPONENTS GROUP, INC.,
SUBSIDIARY OF NYYTROMICS, INC.

SANGAMC ELECTRIC CO., S. CAROLINA DIV.
ALLEN-BRADLEY COMPANY

TEXAS INSTRUMENTS, IRC., SEMICONDUCTOR
GROUP

SPECTROL ELECTRONICS CORPORATION
GENERAL ELECTRLC COMPANY, SEMI-CONDUCTOR
PRODUCTS DEPARTMENT

AVX CERAMICS, DIVISION OF AVX CORP.
MOTOROLA, INC., SEMICOWDUCTOR PROD. DIV,
FAIRCHILD SEMICONDUCIOR, A DIV. OF
FAIRCHILD CAMERA AND INSTRUMENT CORP.
CT8 OF ASHEVILLE, INC.

CLAROSTAT MFG, €0., INC.

STEMENS CORPORATION, COMPONENTS GROUP
UNITRODE CORPORATION )

ITT SEMICONDUCTORS

MICRC SEMICONDUCTOR CORP.

GENERAL INSTRUMENT CORP., SEMICONDUCTOR
PRODUCTS GROUP

CORNING GLASS WORKS, ELECTRONIC
COMPONENTS DIVISION

NATIONAL SEMICONDUCTOR CORP.

BOURNS, INC., TRIMPOT PRODUGTS DIV.
HEWLETT-PACKARD COMPANY

NEC AMERICA INC. RADIO AND
TRANSMISSION DIV.

SPRAGUE GOODMAN ELEC., INC.

GETTIG ENG. AND MFG. COMPANY

CT5 OF WEST LIBERTY INC.

SPRAGUE ELECTRIC CO.

TUSONIX INC.

BUSSMAN MFG., DIVISION OF MCGRAW-
EDISON CO.

CTS CORP,

ERIE TECHNOLOGICAL PRODUCTS, INC.
BECKMAN INSTRUMENTS, IRC., HELIPOT DIV.
SIGNALITE DIV., GENERAL INSTRUMENT CORP.
TRW ELECTRONIC COMPONENTS, IRC FIXED
RES[STORS, PHILADELPHIA DIVISION
LITTELFUSE, INC,

BENDIX CORP., THE, ELECYTRICAL
COMPONENTS DIVISION

TEKTRONIX, INC. .

MALLORY CAPACEITOR CO., DIV. OF

P. R. MALLORY AND CO., INC.

RADIG MATERIALS COMPANY, DIV. OF P.R.
MALLCRY AND COMPANY, INC.

DALE ELECTRONICS, INC,

HONEYWELL, INC., MICRO SWITCH DIV,
ESSEX INTERNATIONAL, INC., CONTROLS DIV,
LEXINGTON PLANT

CONTINENTAL COWNECTOR CORP.

www.valuetronics.com

P O BOX 14, HANEDA ALRPORT

ORANGE STREET
P O BOX 128
1201 2ND STREET SOUTH

P O BOX 5012, 13500 N CENTRAL

EXPRESSWAY

- 17070 EAST GALE AVERUE

ELECTRONICS PARK
P C BOX 867, 19TH AVE. SOUTH

5005 E MCDOWELL RD,PO BOX 20923

464 ELLIS STREET
MiLLS GAP ROAD
LOWER WASHINGTON STREET

8700 E THOMAS RD, P O BOX 13990

580 PLEASANT STREET

33G1 ELECTRONICS WAY
P O BOX 3049

2830 E FAIRVIEW ST.

P.0. BOX 6(G0,600 W. JOHN ST.

3506 HIGH STREET

2900 SEMICONDUCIOR DR.
1200 COLUMBIA AVE.

640 PAGE MILL ROAD

299C TELESTAR CT, SUITE 212
134 FULTON AVENUE

PO BOX 853, OFF ROUTE 45
6800 COUNTY RD. 189 WEST

87 MARSHALL ST.

21533 N FORBES BLVD

2536 W, UNIVERSITY ST.
905 N. WEST BLVD

644 W. 12TH 8T.

2500 PARBOR BLVD.

1933 HECK AVE.

401 N. BROAD ST,
800 E. WORTHWEST HWY

SHERMAN AVE.

P O 80X 506

3029 . WASHINGTON STREET
P. 0. BOX 372

4242 W BRYN MAWR
P. 0. BOX 609
CHICAGO & SPRING STS.

P. 0. BOX 30067
34-63 56TH ST.

TOKYO 149, JAPAN

DARLINGTON, SC 29532
PLICKENS, S8C 29671
MILWAUKEE, WI 53204

DALLAS, TX 73222
CITY OF INDUSTRY, CA 91745

SYRACUSE, NY 13201
MYRTLE BEACH, S8C 29577
PHOENIX, AZ 83036

MOUNTALN VIEW, CA 94047
SKYLAND, WC 28776
DOVER, NH 03810
SCOTTSDALE, AZ 85252
WATERTOWN, MA 02172

WEST PALM BEACH, FL 33402
SANTA ANA, CA 92704

HICKSVILLE, NY 1i802

BRADFORD, PA 16701
SANTA CLARA, CA 95051
RIVERSIDE, CA 92507
PALO ALTO, CA 94304

FALLS CHURCH, VA 22042
GARDEN CILTY PARK, NY 11040
SPRING MILLS, PA 16875
LIBERTY, OH 433537

NORTE ADAMS, MA (01247
TUCSON, AZ 85705

ST. LOULS, MO 63107
ELKHART, IN 46514
ERIE, PA 16512
FULLERTON, CA 92634
NEPTUNE, NJ 07753

PERILADELPHIA, PA 19108
DES PLAINES, IL 60016

SIDNEY, WY 13838
BEAVERTON, OR 97G77

INDIANAPCLIS, iIN 46206
CHEICAGO, IL 60646
COLUMBUS, NE 68601
FREEPORT, IL 61032

MANSFLELD, OH 44903
WOODSIDE, NY 11377




Replaceable Electrical Parls—5111A

Tektronix  Serial/Modsl No. Mir

Comnonent No. Part No. Name & Description Code Mfr Part Number
Al 670-7478-G0 CKT BOARD ASSY:INTERFACE B0O09 670-7478-00
A2 670-1339~03 CKT BOARD ASSY:LV POWER SUPPLY 80009 670~1339-03
A% 670-1621-06 CKT BOARD ASSY:HIGH VOLTAGE 80009 676-1621-06
Al 670-1434~04 CKT BOARD ASSY:STORAGE 80009 670-1434-04
A7 670-5757-00 CKT BOARD ASSY:SIGNAL 0OUT 80009 &70-5757-00

—————————— (CPTION 07 ONLY)
Al T —— ————— CKT BOARD ASSY:INTERFACE
AlCA00 281~0812-00 CAP.,FYD,CER DI:1000PF,10%,100V 72982 8035D9AADKTRIOZK
AlC402 281-0797-00 CAP, ,FXD,CER DIL:15PF,10%,100V 72982  B035DOAADCOSISOK
AlC411 281~0797-00 CAP.,FXD,CER DI:152F,10%,100V 72982  B035D9AADCOGEG0K
AIC510 281-0797-00 CAP.,PXD,CER D1:15PF,10%,100V 72982 8035DYAADCOGISOK
A1C520 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 BOOSDIAABZSULO4M
A1CH20 281-0775-00 CAP. ,FXD,CER DIL:0.1U¥,20%,50V 72982 8005SDYAARZSULOLM
AlCTZL 281-0812-00 CAP. ,FXD,CER DI:l000PF,10%,100V 72982 803I5SDIAADKTRIOZIK
AlCT40 240-0748-00 CAP. ,FXD,ELCTLT : 10UF ,+50~10% , 20V 56289 500D149
AIC8OL 281-0814-00 CAP. ,FXD,CER DL:100PF,10Z,100V 04222 GC70~1-AlOLIK
AlCB10 281~0823-00 CAP. ,FXD,CER DI:470PF,10%,50V 12969 CGB4T71KDN
AlC814 281~0773-00 CAP. ,FXD,CER DI:0.01UF,10%,100V 04222 GC70-1C103K
A1CS00 290-0748-00 CAP, ,FXD,ELCTLT: 10UF,+50-10%, 20V 56289  500D149
ALCO02 281-0786-00 CAP, ,FXD,CER DI:150PF,10%,100V 72982  8035D2AADX5P151K
41C921 281-0811-00 CAP. ,FXD,CER DI:10PF,10%,100V 72982  B035D2AADCIGLOOK
AICRADO 152-0141-02 SEMICORD DEVICE:SILICON,30V,150MA 01295 1N4152R
AlCR420 152-0141-02 SEMICORD DEVICE:SILICON,30V,150MA 01295 IN4152R
ALCBA2] 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 IN4152R
AICR423 152-0141-02 SEMICORD DEVICE:SILICON,30V,150MA 01295 1W4152R
AlCRG32 152014102 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
ALCR4&33 152~0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1MW4I52ZR
AICR501 152-0141-02 SEMICOND DEVICE:SYLICON, 30V, 150MA 01295 IN415ZR
ALCR520 152-0141-02 SEMIGOND DEVICE:SILICON,30V,150MA 01295 1N4152R
AICRAN0 152-0141-02 SEMICORD DEVICE:SILICON,30V,150MA 01295 1N&4152R
ALCR820 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1W4152R
AICRE3) 152-0141~02 SEMTCOND DEVICE:SILICON,30V,150MA Q1295 1N41I52R
ALI300 131~1078-00 CONNECTOR ,RCPT, :28/56 GONTACT 95238  600-1156Y25GDFI0
ALIG00 131-1078-00 CONNECTOR ,RCPT, : 28/56 CONTACT 95238 600-1156Y25GDF30
ALT1000 131-1078-00 CONNECTOR ,RCPT, :28/56 CONTACT 95238 600-1i56Y256DF30
AIPS00 352-0198-00 HLDR,TERM CONN:2Z WIRE BLACK BO0OG9  352-0198-00
ALP6&0 352-0200-00 HLDR,TERM CONN:4 WIRE BLACK 80009 1352-0200-00
AlP740 352-0202-00 HLDR,TERM CONN:6 WIRE BLACK 80009 352-0202-00
AlP800 352~-0204-09 CONM BODY,PL,EL:8 WIRE BLACK 80009 352-0204~00
A1G4EGH 151-0220-00 TRANSISTOR:SILICON,PNP 07263 $036228
AlQ401 151-0192-00 TRANSISTOR:STILICON,NPN,SEL FROM MPS6521 04713 SPS8RO1L
Al(513 151-0341-00 TRANSTSTOR: SILICON, NPH 07263  S040065
AlQ420 158-1005-00 TRANSISTOR:SILICON, JFE,N~CHANNEL 80069 151-1005-0C
AlGQAZ] 15}-1005-00 TRANSISTOR:STLICON,JFE , N—~CHANNEL 8000% 151~-1005-00
AlQ430 151-0341-60 TRANSISTOR : $1LICON, NPN 07263 $040065
AlQ431 151-0341~00 TRANSISTOR:SILICON,NPN 07263 8040065
AlQ510 151-0341-00 TRANSISTOR: SILICON, NPN 07263 5040065
A1Q520 151-1005~00 TRANSISTOR: STLICON, JFE , N~CHANNEL 80009 151~1005-00
ALQ523 151-1005-00 TRANSISTOR : STLICON, JFE , N~CHANNEL BOOGY  151-1005-00
A1G600 151-0220-00 TRANSISTOR:SILECON,PNP 07263 8036228
ALGBOL 151-0192-00 TRANSISTOR : STLICON,NPN,SEL FROM MPS6521 04713 SPS88O!L
AlQ830 151-0341-00 TRANST$TOR : STLECON , NPN 07263 5040065
AlQ631 151-0341~00 TRANSISTOR:SILICON,NPN 07263 3040065
A1Q700 151-0190-00 TRANSISTOR: SILICON,NPN 07263 5032677
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Tektronix  Seriai/Model No. ' Mir
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number
AlQ701 158-0190~09 TRANSISTOR: STLICON,NPN 07263 5032677
AIQ7i0 151-0190-0C TRANSLSTGR:STLICON,NPN 07263 5032677
AIGB20 151~0220-00C ) TRANSISTOR:5ILICON,PRP 07263 8036228
A1Q821 151-8192~00 TRANSISTOR:SILICOW,NPN,SEL FROM MPS6521 04713 §PSB8O1
A1Q910 151-0341-G0 TRANSTSTOR : STLICGON , NEN 07263 5040065
AlQ930 151-022¢-00 TRANSISTOR :SILICON,PNP 67263 8036228
AlQ93l 151-6192-00 TRANSISTOR:SILICON,NPN,SEL FROM MPS6521 04713 SP58801
ALR200 315-0101-00 RES.,FXD,CMPSN: 100 OHM,5%,0.25W 01121 CBIO1S
ALR220 315-0474~00 RES.,FXD,CMPSN:470K OHM,3%,0.25W 0112t CB&745
AlR221 315-0474-00 RES. ,FED,CHMESN:470K OHM,5%,0.25W 01123 CB4745
ALRA00 315-0393-00 RES . ,FXD,CMPSN: 36K OHM,5%,0.25W 01321 B3935
ALR&01 315-0822-00 RES.,FND,CMPSN:8.2¢ OHM,5%,0.25W 0il2: CE8225
AIR402 321~0222-00 RES, ,FED,FILM: 2K OHM,1%,0.125W 91637 MFF18i6GI0000F
ALRA403 315~0273-00 RES. ,FXD,CMPSN: 278 OEM,5%,0.25W 01121 CB2735
Al R&D4L 315-0273-00 . RES.,FXD,CMPSN: 27K OHM,5%,0.25W 01121 CB2735
AlR4GS 321-0159-00 RES.,FXD,FILM:442 OHM,1%,0.125W 91637 MFFi816G442R0OF
ALRLOS 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CBIO35
AIRALOD 321-0402-00 RES. ,FXD,FILM: 150K OBM,1%,0.125W 24546  NABSDLISOQ3F
AlRALL 321-0350-00 RES.,FXD,FILM:43.2K OHM,1%,0,125W 91637 MFF1816G43201F
AlRAL2 321-0356~00 RES. ,FED,FILM:49.9% OHM,1%,0.125W 1637 MFF1816649901F
AlR4LD 315-0272-00 RES. ,FXD,CMPSN: 2 7K OHM,5%,0.25W 0112% CB2725
ARG 315~0220-00 RES. ,FXD,CMPSN:22 OHM,5%,0.25W 0112} CB2705
AIR4ZD 115-0753-G0 RES. ,FXD,CMPSN: 75K OHM,5%,0.25W 01521 CB7535
AlRL21 315-0163-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1035
ALR422 315-0153-00 RES.,FXD,CMPSN: 15K OHM,5%,0.25W 01121 CBLS3S
AIR430 313-0362-00 RES.,FXD,CHPSN:3.6K OBM,5%,0.25W 01121 CB3625
AIR43] 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W pil2l CBLOIS
ALR432 315-6753=00 RES. ,FXD,CMPSN: 75K OHM,5%,0.25W 01121 CB7533
ALR433 315-0153-00 RES. ,FXD,CMPSN: 15K OHM,5%,0.25W pli2l  CB1535
A1R300 315-03$3-00 RES.,FXD,CMPSN: 39K OHM,5%,0.25W 01121 CB3935
A1R501 315-0101-00 BES. ,FXD,CMPSN: 100 0HM,5%,0.25W 01121 ¢BLOLS
AlR502 315-0822-00 RES, ,FXD,CMPSN:8.2K OHM,5%,0.25W 01121 <CB82215
AIR503 315-0103-00 RES. ,FXD,CHPSN: 10K ORM,5%,0.25W 01121 CB10O35
ALR504 321-0222-00 RES.,FXD,FILM:2K OHM,1%,0.125W 91637 MFF1816G20000F
ALRS10 321-0356-00 RES.,FXD,FILN:49.9K OHM,1%,0.125W 91637 MFF1816G49901F
AlR511 321-0365~00 RES,,FXD,FILM:61.9X OHM,1%,0.125W 91637 MFF1816G6190iF
AIR512 321~0385-00 : RES.,FXD,FILM: 100K OHM,1%,0.125W 91637 MFF1816G10002F
ALR514 315-6220-00 RES.,FXD,CMPSN:22 OHM,5%,0.25W 5li2l  C€B2205
A1R52} 315-6753-00 RES. ,FXD,CMPSN: 75K OHM,5%,0.25W 01121 C€B7535
AlR522 315-0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25¥W 01121 <CBIG35
ALR530 315-0101-00 RES . ,FXD,CHPSN: 10G OHM,5%,0.25W 01121 CBLOLS
AR53] 315-0101-09 RES. ,FXD,CMPSN: 100 OHM,5%,0.25W 01121 CBiO15
ALR532 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 0112 CBL035
AIR533 315~-0753-00 RES.,FXD,CMPSN:75K OHM,5%,0.25W 01121 CB7535%
ALR534 315-0362-00 RES. ,FXD,CMPSN:3.6K OHM,5%,0.25W p1i2i CB3625
AlR629 315-0474-00 RES, ,FXD,CMPSN: 470K OHM,5%,0.25W 01121 CB4T4S
AIR639 315~0474-00 RES.,FXD,CMPSN: 470K OHM,5%,0.25W 01121 CB&T745
AIRTOG 315~0102-00 RES, ,FXD,CMPSN: 1X OHM,5%,0.25W 01121 CB1O25
ALRTOL 315-0222-00 RES. ,FXD,CMPSN:2.2K OHM,5%,0.25W Gl121  CB2225
AIRT10 315-0162-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CBIO25
ALRTI1L 315~0223~00 RES. ,FXD,CMPSN: 22K OHM,5%,0.25W 01121 CB2235
AlR720 315-0223~00 RES. ,FXD,CMPSH: 22K OHM,57,0.25W 01121 CB2235
ALR721 315-0223-00 RES.,PXD,CHPSN: 22K OHM,5%,0,25W ‘61121 ©B2235
ALR722 315~0822-00 RES. ,FXD,CMPSN:8.2K OHM,5%,0.25W G112l CB8225
AXRT30 311-1133-00 RES. ,VAR ,NONWIR: 10X OHM,30%,0.25W 71450 201-YA5534
ALR8OD 315-0102-00 RES . ,FXD,CHPSN: 1K OHM,5%,0.25W 01121 CB1025
AlRBO1 315-0102~006 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 0:121 CB1O25
7-4 @

www.valuetronics.com




Replaceable Electrical Parts—5111A

Tektronix  Seriai/Model No. Mir
Componeni No. Part No. Eif Dscont Name & Description Code Mfr Part Number
ALR810 315-0102~00 RES, ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1025
AIR812 315-0163-00 RES. ,FXD,CHMPSN: 16K OHM,5%,0.25W 01121 CB1635
ALR813 315-0750-00 RES. ,FXD,CMPSN:75 OHM,5%,0.25W 01121 CB7505
ALR820 315-0393-00 RES.,FXD,CMPSN: 39K OHM,5%,0.25W 01121 CB3335
AIR821 321-0222-00 RES.,FXD,FILM: 2K OHM,1%,0.125W 91637 MFFL816G20000F
A1R830 315-0223-00 RES. ,FXD,CMPSN: 22K OHM,5%,0.25W 01121 CB2235
AlRB31 315-0393-00 RES. ,FXD,CMPSN: 39K OHM,5%,0.25W 0113l B3935
AIR832 321-0222-00 RES. ,FXD,FILM:2K OHM,1%,0.125W 91637 MFF18156G20000F
ALR900 315-0183-00 RES.,FXD,CMPSN: 18K OHM,5%,0.25W 01121 CB1835
A1R902 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W 01121 CB1O25
AIR9G3 315-0201-00 RES.,FXD,CMPSN: 200 OHM,5%,0.25W 01121 CB2015
ALROD4 315-0103-00 , RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 ©B1035
A1R910 315-0273-00 RES.,FXD,CMPSN: 27K OHM,5%,0.25W 01123 CB2735
AIR9L}Y 315-04 7400 RES. ,FAD,CMPSN: 470K OHM,5%,0.25W 01121 CB&74S
ALR920 315-0822-00 RES. ,FXD,CMPSK:8 .28 OHM,5%,0.25W 01121 CBB225
ALR921 315-0101-00 RES.,FXD,CMPSN: 100 OHM,5%,0.25W 01121 CBIGLS
AIR922 315-0331-00 RES . ,FXD,CMPSN:330 OHM,5%,0.25W 91121  CB331S
ALR930 321-0159-00 RES.,FXD,FILM:442 OHM,1%,0.125W 91637 MFF1816G442R0OF
AIR931 315~0154-00 RES.,FXD,CMPSN: 150K CHM,5%,0.25W 0112} CB1545
A1R932 315-G331-00 RES. ,FXD,CMPSN: 330 OHM,5%,0.25W 01121 €B3315
ALUGB00 156—-0567-02 . MICROCIRCUIT,DI:DUAL J-~K NEG-EDGE-TRIG 01295 SN74LS1L13NP3
ALVR530 152-0149-00 SEMICOND DEVICE:ZENER,0.4W,10V,5% 04713  SZG35009K3
AIWS13 131-0566-00 BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 55210 L-2007-%
ALW514 131-0566-00 BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 55210 L-2007-1
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Replaceable Electrical Paris—51114

Tektronix  Serial/Model No. Mfr
Component No. Part No. £ff Dscont Name & Description Code Mfr Part Number
L T ittt CKT BOARD ASSY:LV POWER SUPPLY
A2C810 290-0511-00 CAP, ,FXD,ELCTLT : 250UF,+75~10% , 2507 99201  20-35958
A2C815 290~0510-00 CAP, ,FXD ,ELCTLT:6000UF,+100-10%,15V 56289 68DI10473
A2CB20 290-0134-00 CAP. ,FXD,ELCTLT : 22UF,20%,15V 56289 150D226X001582
A2C822 281~0512~-00 CAP. ,FXD,CER DI:27PF,+/-2.7PF,500v 59660 308-000COGO2 7O
A2€830 285-0629-00 CAP.,F£D,PLSTC:0.047UF,20%, 100V 56289 410247301
AZCB3T 290-0509-00 CAP, ,FXD,ELCTLT : 3000UF ,+100-10% ,50V 56289 68D10454
A2CB39 290-0509-00 CAP. ,FXD,ELCTLT: 3000UF ,+100-10% 50V 56289 68D10454
A20842 290-0175-00 CAP. ,FXD,ELCTLT: 10UF,20%, 35V 5628%  150D106X0035R2
A20852 - 281-0550-00 CAP. ,FXD,CER BI:120PF,10%,500V 04222 7001-1373
A2C857 283-G003-00 CAP. ,FXD,CER DI:0.01UF,+80-20%,150v 91418 SP103Z151~4R9
A2CB60 290-0175-00 CAP. ,FXD,ELCTLT: 10UF,20%,35Y 56289  1509106X0035R2
A2C865 T 281-0543-09 CAP.,FXD,CER DI:270PF,10%,500V 72987 301055K5P271K
A2C870 290-0134-00 CAP. ,FXD,ELCTLT: 220F, 20%, 15V 56289 150D226X0015B2
A2¢872 283-0572-00 . CAP. ,FXD,CER DI:6.8PF,+/-0.5PF,500V 59660 301-000COHO689D
A2C875 283-0003-00 CAP. ,FXD,CER DI:0.0LU#,+80~20%,150V 91418 SP103Z151~4R9
A2C881 290-0267-00 CAP. ,FXD,ELCTLT: 1UF, 20%, 35V 56289 162D105%0635CD2
424883 290-0267-00 CAP.,FXD,ELCTLT: 1UF,20%, 35V 56289 162D105X0035CD2
AZCB%0 281-0549-00 CAP. ,FED,CER DT :68PF,10%,300V 59660 301-000UZJ0680K
AZCRA1D . 152-03107-00 SEMICOND DEVICE:SILICON,400V,400MA 01295 G727
A2CR811 152-0107-00 SEMICOND DEVICE:STLICON,400V,400MA 01295 G727
A2CRB12 152-0107-00 SEMICOND DEVICE:SILICON,400V,400MA 01295 G727
A2CR813 152-0107-00 SEMICOND DEVICE:SILICON,400V,400MA . 01295 G727
A2CHB15 152-0488-00 SEMICOND DEVICE:SILICON,200V,1500%A 04713 3N55 FAMILY
A2CR820 152-0066-00 SEMICOND DEVICE:STLICON,400V,750MA 14433 LG4CLS
A2CRB24 152-0141-02 SEMICOND DEVICE:STLICON,30V¥,150MA 01295 1N&152R
AZCR835 152-0107-00 SEMICOND DEVICE:STLICON,400V,400MA 01295 G727
AZCR836 152-0167~00 SEMICOND DEVICE:SILICON,400V,400MA 01295 G727
AZCR837 152~0488-00 SEMEICOND DEVICE:SILICON,200V,1500MA 04713 3N55 FAMILY
AZ2CRB41 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LGAO16
AZCRB42 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LGLO16
AZCR830 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1WN4152R
A2CR851 152-0141-02 SEMICORD DEVICE:SILICON,30V,150MA 01295 INA1S52ZR
A2CR860 152-0066-G0 SEMICOND DEVICE:SILICON,400V,750MA 144633 LG4016
A2CRE65 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 IN&152R
AZCR870 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1IR4152R
A2CRB7S 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A2CR885 152-0141-02 SEMICOND DEVICE:STLICON,30V,150MA 01295 1N4152R
AZCR890 152+0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A2F809 1539-0029-00 FUSE, CARTRIDGE : 3AG,0.34,250V, SLOW-BLOW 71400 MDL3/ 10
AZFB10 159-0028-00 FUSE, CARTRIDGE : 3AG,0.254,250V , FAST-BLOW 71400 AGC i/4
A2ZFB15 159-0015-040 FUSE, CARTRIDGE: 3AG, 34,250V ,FAST-BLOW 71400 AGC 3
A2P834 159-0015-00 FUSE,CARTRIDGE : 3AG, 34,250V, FAST~BLOW 71400  AGC 3
AZF835 159~0025-00 FUSE, CARTRIDGE : 3AG,0.5A,250V ,FAST-BLOW 71400 AGC 1/2
AZF836 159-0015-09 FUSE,CARTRIDGE : 3AG, 3A, 250V ,FAST-BLOW 71400 AGC 3
AZFE50 159~0015-00 FUSE, CARTRIDGE : 3AG, 3A, 250V, FAST-BLOW 71400 AGC 3
A2P850 152-0206~00 HLDR, TERM CONN:10 WIRE BLACK 80009  352-0206-00
AZP890 352-0198-09 HLDR,TERM CONN:2 WIRE BLACK 80009 352-0198-00
A2Q820 151-0341~00 TRANSISTOR: SILICON,NPN 07263 5040065
420825 151~0341-00 TRANSISTOR : SILICON , NPN 07263  S040065
A20845 151-0341-00 TRANSISTOR: STLICON ,NPN 07263 §040065
A20850 151-0190~09 TRANSTSTOR : SILICON, NPN 07263 5032677
A2Q865 151-0341-00 . TRANSISTOR: SILLCON,NPN 07263 38040065
A2Q870 151-02206~00 TRANSTSTOR : SILICON, PNP 67263 5036228
AIQ875 £51~0301~00 TRANSTSTOR : STLECON, PNP 27014 2N2907A
AZQ885 151-0341-00 TRANSISTOR:STLECON,NPN 07263 5040065
AZQ890 151-0341-00 TRANSISTOR :SILICON , NPX 07263 S0D40065
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Replaceable Electrical Paris—51114A

Tektronix  Serial/Model No. Mfr
Component No. Part No. Name & Dascription Code Mfr Part Number
A2R810 302~0150~00 RES,,FXD,CMPSN:15 OHM,10%,0.509 0il21 EBI501
A2R81LZ 304-0683~00 RES.,F¥D,CMPSH:68K OHM,10%,1W 01121 GRE83L
A2RB815 308-0685-00 RES.,FXD,WW:1.5 OHM,5%,1W 75042  BW20~1R500J
AZRB1S 321—0215*00 RES., ,FXD,FILM:1.69K OHM,1%,0.125W 91637 MFFI816GL6900F
AZRB18 321~0289-00 RES, ,FXD,FILM: 10K OHM,1%,0.125W 91637 MFFiB16G10001F
AZRB20 315-0473-00 RES, ,FXD,CMPSN:47K OHM,5%,0.25W 01121 GB4735
AZRB2Z 313-0681-00 RES. ,FXD,CMPSN:680 OHM,5%,0.25W 01121 CB$815
AZRE24 315-0822-00 RES. ,¥XD,CMPSN:8.2K DHM,57,0.25W 01121 CB8225
AZRB2O 315-0242-00 RES. ,FXD,CMPSH:2.4K OHM,5%,0.25W 61121 (CB2425
AZRB27 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.25W 01121 CBIO1S
A2R830 315-0104-00 RES. ,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CR1045
A2R832 315-0473-00 RES . ,FXD,CMPSN:47K OHM,5%,0.25W 01121 " CB473S
A2RB34 315-0183-00 RES.,PXD,CMPSN: 18K OHM,5%,0.25W 0112F CB1835
AZRB4Y 307-03006-00 RES.,FXD,FILM:150 OHM,5%,10W 24546 FPL10 150 OHM 5%
AZRB42 308-0686-00 RES.,FXD,WW:2.2 OHM,5%,2W 75042 BWH-2R200J
AZRB46 315~0391-00 RES. ,FXD,CMPSN: 390 OHM,5%,0.25W 01121 CB391S
AZRB4T 315-0183-00 RES.,FXD,CMPSH: 18K OHM,5%,0.25W 01121  C©B1835
AZRB50 315~0823-00 RES.,FXD,0MPSN: 82K OHM,5%,0.25W 01121 88235
AZR851 302-0333-00 RES. ,FXD,CMPSN: 33K OHM,10%,0.50W 01121 E33331
AZRB5? 315-0681-00 RES. , FXD,CHMPSN: 680 OHM,5%,0.25W 01121 ©B681S
AZR853 315-0193-00 RES, ,¥XD,CMPSN: 10K OHM,5%,0.25% 61121 CB1O3S
AZRB56 315~0191~00 RES. ,FXD,CMPSN: 100 OHM,5%,0.25W 0112} ©BIGLS
A2R857 321-0268-00 RES.,FXD,FILM:6 04K OUM,1Z,0.125W 91637 MFF1816G60400F
AZRB58 311~1120-00 RES.,VAR,NONWIR:100 OHM,30%,0.25W 71450  201-Ya5531
AZRB5Y 321-0268=00 RES.,FXD,FILM:6.04K OHM,1%,0.125W 91637 MFF1816G60400F
AZRBE0 308-0686-00 RES.,¥XD,WW:2.2 OHM,5%,2W 75042  BWH~2R200J
AZRB61 307-0301-00 RES . ,FXD,FILM: 120 OHM,5%,10W 24346  FPIO 120 OBM 5%
AZRB63 315-0273-00 HES.,FXD,CMPSN: 27K OHM,5%,0.25W 01121 CB2735
AIRBES 315-0101~00 RES, ,FXD,CMPSN: 100 OMM,5%,0.25W 01121 CBiD1S
AIRBST 315-0621-00 RES . ,FXD,CMPSN: 620 OHM,5%,0.25W 01121 CB6215
AZR868 315-0101~00 RES, ,¥XD,CHPSN: 100 OHM,5%,0.25W 01121 ©B1GLS
AZRB6YG 315~0392-00 RES. ,FXD,CMPSN:3.9K OHM,5%7,0.25%W 01121 CB3925
AZRET0 313-0562-00 RES . ,FXD,CMPSN:5.6K OHM,S5%,0.25W 01121 CB5625
AZRB72 315-0221-00 RES ., FXD,CMPSN: 220 OHM,5%,0.25W 01121 €B2213
AZREYI 315~0102-00 RES. ,FXD,CHMPSN: 1K OHM,5%7,0.25W 01121 CBi925
AZRB75 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.25W 01121 CBIOIS
AIRBT7 321-0256-00 RES, ,FXD,FILM:4,53K OHM,1%,0.125¥ 91637 MFF1816G45300F
AZR878 311-1124~00 RES.,VAR,NONWIR:TRMR,250 OHM,0.25W 71450  201~YA5533
AIRBTS 321~0202-00 RES.,FXD,FILM: 1.24% OHM,1%,0.125W 91637 MFF1816G124007
AZRBBO 315-0272-00 HES . ,FXD,CMPSH:2.7K OHM,5%,0.25W 01121 CB2725
AZRBS1 315-0562-00 RES. ,FPED,CMPSN:5.6K OHM,5%,0.25W G1121 CB5625
AZR883 315-0102-00 RES.,FXD,CMPSN: 1K OHM,3%,0.25¥ 61121 CBi025
AZRB85 315-0153-00 RES.,FXD,CMPSN: 15K OHM,5%,0.25W 01121 CBIS3S
AZREI0 322-0686~03 RES.,FXD,FILM:7.23K OHM,0.25%,0.25W 91637 MFF1421D72300C
A2RB9] 321-0097-03 RES.,FXD,FILM: 100 OHM,0.25%,0.125W 91637 MFF1816D100R0C
A2TPBIO 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
AZTPRIO 214~-0579-00 TERM, TEST POINT:BRS Ch PL 80009  214-0579-00
A2TPBLO 214-0579~-00 TERM,TEST POINT:BRS Cb PL 80009 214-0579-00
A2TPBGO 214-0579~00 TERM, TEST POINT:BRS Cb PL 80009 214-057%~00
A2VRB30 152-0357-00 SEMICOND DEVICE:ZENER,G.4W,52V,5% 04713 SZ12461KEL
AQVRBAS 152~0243-00 SEMICOND DEVICE:ZENER,(.4W,15V,5% 14552 TD3B10O983
A2VRB70 152-0227~00 SEMICOND DEVICE:ZENER,(.4W,6,2V,5% 04713 SZ13903
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Replaceable Elecirical Parts—5111A

Teldronix  Serial/Model No. ' _ Mir
Component No. Part No. Eft Dscont Name & Description Code Mifr Part Number
A3 e e CKT BOARD ASSY:HIGH VOLTAGE
A3C106 283-0596-00 CAP. ,FXDy,MICA D:528PF,1%,300V 00853 D153¥5280F0
A3C116 281-0180~00 CAP. ,VAR,MICA D:18~115PF,175V 52769 GSM241
A3C126 283-0596-00 CAP.,FXD,MICA D:528PF,1%,300V 00853 DIS53F5280F0
A3C136 283-0672-00 CAP. ,FXD,MICA D:200PF,1%,500V 00853 DISSF201070
A3C224 283-0051-00 CAP.,FXD,CER D1:0.00330F,5%,100V 72982 8131N145C0G0332]
A3C236 285-0526~00 _ CAP. ,FXD,PLSTC:0.1UF,20%,400V 56289 410PL0404
A3C241 283-0272-00 CAP. ,FXD,CER DI:0.0068UF,30%,5060V 72982 3B88-510C 682M
A3C242 283~0272-00 CAP.,FXD,CER DI:0.0068UF,30%,4000V 72982 3888-510C 682M
A3C248 283-0272-00 CAP. ,FXD,CER DI:0.0068UF,30%,4000V 72982 3888-510C 682M
A3C249 283~0272-00 CAP. ,FXD,CER DI:0.0068UF,30%,4000V 72982 38B8-510C 68IM
A3C251 290~0194~00 CAP.,FXD,ELCTLT: 10UF ,+50-10%, 100V 56289 30DLO6F100DC2
A3G252 283-0083-00 CAFP. ,FXD,CER DI:0.0047UF,20%,500V 72982 B11-565C471J
430253 283~0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 91418 SPI03Z15i~4R9
A3CZ5R4 283-0059-00 . CAP,,FXD,CER DI:1UF,+80-20%,25V 72982 B8131N031Z5U0105Z
A3C258 283~0059-00 CAP. ,FXD,CER DI:1UF,+80-20%,25V 72982 8131NO31Z5U0105Z
A3C259 283-0164~00 CAP.,FXD,CER DI:2,2UF,20%,25V 72982 8141N037Z5U0225M
A3C272 283-0021~00 CA®, ,FXD,CER DI:0,0010F,20%,5000v 72982 848-556-¥55-102M
A3C273 283-0208-00 C4P.,FXD,CER DI:0.220F,10%,200V 72982 BI151N230 ¢ 224K
A30281 283-0003~00 CAP.,FXD,CER DI:0.01UF,+80~20%,150V 91418 SPi03Z151-4R9
A3CR209 152-0061-00 SEMICOND DEVICE:SILICON,175V,100MA 07263 FDH2161
A3CR211 152-0061~00 SEMICOND DEVICHE:SILICON,175V,100MA 07263 FDH2161
A3CR214 i52-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A3CR21S5 152-0061~00 SEMICOND DEVICE:SILICON,175V,i00MA 07263 FpH2161
AJCR222 152-0141-02 SEMICOND DEVICE:STLICON,30V,150MA 01295 1N4152R
AJCR224 152006100 SEMICOND DEVICE:SILICON,175V,100MA 07263 FDH2161
A3CR226 152-0061-00 SEMICOND DEVICHE:SILICOW, 175V, 100MA 07263 FDH2161
A3CR23% 152-0061-00 SEMICOND DEVICE:SILICON,175V,100MA 07263 FDH2161
AJCR238 152-0061~00 SEMICOND DEVICE:SILICON,175V,100MA 07263 FDHZ161
A3CR240 1520247200 SEMICOND DEVICE:SILICOR,225V,200MA 07263 FDH5004
AICR241 152-0409~-00 SEMICOND DEVICE:SILICON,12,000V,5MA 80009 152-0409-00
AZCR247F 152040900 SEMICOND DEVICE:SILICON,12,000V,5MA 80009  152~0409~00
AJCR253 152-0414~00 SEMIGCOND DEVICE:SILICON,200V,0.75A © 12969 UTR308
A3CR255 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N&152R
A3CRZ56 152-0061~00 SEMICOND DEVICE:SILICON,175V,I00MA 07263 FDE216l
A3CR2472 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A3CR2b4 152-0141~02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
A3CR269 152-0586~-00 SEMICOND DEVICE:SILICON,600V,500MA 14936 RGPLOJ
AJCR27G 152-0586-00 SEMICOND DEVICE:SILICON,600V,500MA 14936 RGPLOJ
4305271 150~0030-00 LAMP ,GLOW: KEON, T~2,60 TO 90 VOLTS 74276 NE2V-T
4305272 150-0030-00 LAMP ,GLOW: NEON,T~2,60 TO 90 VOLTS 74276 NE2V-T
A3DS273 150-0030-00 LAMP ,GLOW :NEON,T-2,50 TO 90 VOLTS 74276 NEV~T
A3DS274 150~0030~00 LAMP ,GLOW: NEON, T-2,60 TO 90 VOLTS 74276 WE2V-T
A3F273 159-0124~00 FUSE,WIRE LEAD:3A,125V 75915 272003
A3L259 108~0564-00 COIL,R¥F:FIXED,74UH 80009 108-0564-00
A3P205 352~0201-00 CONN BODY,PL,EL:5 WIRE BLACK 80009 352-020i-00
A37260 352~-0205~00 CONN BODY,PL,EL:9 WIRE BLACK 80009  352-0205-00
A3Q104 151-0615-00 TRANSISTOR:SILICON,NPN 04713 SDS3BEK
A3G106 151-0190~00 TRANSISTOR:SILICON,NPN 07263 5032677
A3Q114 151-0615~00 TRANSISTOR: SILICON ,NPN 04713 SDS358K
AlQlle 151+0190~00 TRANSISTOR:SILICON ,HPN 07263 85032677
A3Ql24 151~0615-00 TRANSISTOR:SILTCOR ,NPR 04713 $bS35BK
A3Q126 151-91906~-00 TRANSISTOR:STLICON , NPR 07263 85032677
A3Q134 151-0615-00 TRANS L STOR: SILICON, NPR 04713 SDS358K
A3Gi36 151«0190-00 TRANSISTOR:STLICON ,NPN 07263 S0632677
A3Q214 151-0341-00 TRANSTSTOR : STLICON, BPN 067263  S040065
A3Q222 131-4190-00 TRANSISTOR: SILECON,NPN 07263 S0326717
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Replaceable Electrical Parts—5111A

Tektronix  Serial/Model No. Mir
Component No. Part No. Name & Dascription Code Mfr Part Number
A3Q226 151-0407-09 TRANSLSTOR: STLICON,NPN 04713 552456
A3Q234- 151~0406-00 TRANSISTOR:SILICON,?PNP 04713 OBD
A3Q252 151-0256-00 TRANSISTOR: SELICON,NPN 04713 8532304
A3Q262 151-0207-00 TRANSISTOR:SILICON,KPN 03508 X3206191
A3Q264 151-0342-00 TRANSISTOR :SELICON,PNP 07263 §035928
A3Q278 151-0254-00 TRANSTSTOR:SILICON,NPN 03508 X38L3:18
A3R1O 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 CBlO1S
A3RID2 315-0221-00 RES. ,FXD,CMPSN: 220 OHM,5%,0.25W 0l121 CB2215
A3R103 315-0390-00 RES. ,FXD,CMPSN:39 OHM,5%Z,0,25W 0li21  CB3905
A3R104 308~0668-00 RES, ,FXD,WW:6.28 OHM,3%,7W 00213 16008620000
AIR106 321-0128-00 RES.,FXD,FILM:210 OHM,1%,0.125W 91637 MET1816G210R0F
A3R108 308-03539-00 RES.,PXD,WW:2.25K OHM,0.5%,3W 91637 RS2BK22500D
A3R112 315-0221-00 RES ., FXD,CMPSN:220 OHM,5%,0.25W 01121 ¢€B2215
A3R113 315-0396-00 RES.,FXD,CMPSN:39 OHM,5%,0.25W 01121 CB390%
A3R114 308-0668-00 RES.,FXD,WW:6,2K OHM,3%,7W 00213 16008620001
A3R116 311~1567-00 RES., VAR, NONWIR:TRMR,100 OHM,0.50W 73138 91-89-0
A3R118 308-0539-00 RES, ,FXD,WW:2.25K OHM,D.5%,3W 91637 RS2BK22500D
A3R1Z2 315-0221~-00 RES.,FXD,CMPSN:220 OHM,5%,0.25W 01121 CB2213
A3R]123 315-03%90~00 RES.,FXD,CHMPSN:39 OHM,5%,0.25W 011271 CB3905
A3R124 308~0668-00 RES ., ,FXD,WW:6.2K O8M,3%,7W 00213 16005620008
A3R1Z5 303-0751-00 RES. ,FXD,CMPSN:750 OHM,5%,1W 01121 GBY5LS
A3R126 321-0128-00 RES.,FXD,FILM:210 OHM,1%,0.125W 91637 MFFI816G210RCF
A3R128 308-0539-00 RES.,FXD,WW:2.25K OHM,0.5%,3% 91637 RSZBK22500D
A3RI32 315-0221-00 RES.,FED,CMPSN:220 OHM,5%,0.25W 01121 CB2215
A3R133 315-0390-00 RES. ,FXD,CMPSN:39 OHM,5%,0.25W 0112} CH3905
A3R134 308-0668-00 RES. ,FLD,WW:6.2K OHM,3%,7W 00213 16008620004
A3R135 315-0330-00 RES, ,FXD,CMPSN:39 OHM,5%,0.25W 01121 CB39%05
AIRI3G 311-1567-00 RES.,VAR,NONWIR:TRMR,1G0 OHM,0.50W 73138 91-89%-0
A3R1A8 308-0539-00 RES.,FXD,WW:2.25K OHM,0.5%,3W 91637 RS2BKZ2500D
A3R202 315-0563~00 RES.,FXD,CMPSN: 56X OHM,57,0.25W 01121 CB5635
A3R203 315=0103-00 RES. ,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
AIR206 315068200 RES. ,FXD,CMPSN:6.8K OHM,5%,0.25W 01121 CB682S
A3R207 315-0822-00 RES, ,FXD,CMPSN:8.2K OHM,5%,0.25W 01821 CB8225
A3R208 315-0473-00 RES. ,FXD,CMPSN:47K OHM,5%,0.25W 01121 CB4T735
A3R209 315-0224~00 RES.,FXD,CMPSN:220K OHM,5%,0.25W 01121 CB2245
A3R211 315-0103~00 RES . ,FXD,CMPSN:10K OHM,5%,0.25V 01121 CB103S
A3R213 315~-0623-00 RES. ,FXD,CMPSN:62K OHM,5%,0.25W 01171 CB6235
A3R215 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 ©B1035
A3R216 315-0153-00 RES.,FXD,CMPSH: 15K OHM,5%,0.25W 01121 CBL535
A3R217 315-0103-00 RES.,F%D,CMPSN: 10K OHM,5%,0.25W (1121 GBlO35
A3R218 315-0183~-00 RES. ,FXD,CMPSHE: 18K OHM,5%,0.25% 01121 CB1835
A3R219 315-0683-00 RES.,FXD,CMPSN: 68K OHM,5%,0.25W 01121 CB6835
A3R222 315-0102-00 RES.,FXD,CMPSK: 1K OHM,5%,0.25W 01121 CB1023
A3R223 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25% Ol12t CB&T25
A3R226 315-0101-03 RES . ,FXD,CMPSN:100 OHM,5%,0.25% 01121 CBIOLS
A3R227 321-0399-00 RES.,FXD,FILM: 140K OWM,1%,0.125W 91637 MFF1816G14002F
AIRZ3T 315010300 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W 0l121  CB10O35
A3R232 315~0154~00 RES.,FXD,CMESN: 150K OHM,5%,0.25W G112l CBILS45
A3R234 305-0223-00 RES . ,FXD,CMPSN: 22K OHM,5%,2W 01123 HB2235
A3IR236 315-0152~00 RES. ,FXD,CMPSN:1.5K OHM,5%,0.25W 01121 CB1525
A3IR240 315-0335~03 RES.,FAD,CMPSN:3.3M OHM,5%,0.25W 01121 CB3355
A3R242 315-0223-03 RES, ,FXD,CMPSN:22K OHM,3%,0.25W 01121 CH2233
A3R243 315-0105-03 RES.,FXD,CMPSN: 1M OHM,5%,0.25W 01121  CBIOSS
A3R244 315~0331~03 RES.,FXD,CMPSN:330 OHM,5%,0.25W 01171 CB3315
A3R245 311-1135-00 RES. ,VAR,NONWIR:TRMR,1M OHM,0.25V 71450  YA5535
A3R248 315-0103-03 RES, ,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CBI1035
AJR249 315-0471-03 RES. ,FXD,CMPSE:470 0HM,5%,0.25W 01121 CB4T715
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A3R251 307-0058-00 RES.,FXD,CMPSN:5.6 OHM,5%,0.54 01121 EB56G5
AJR252 308-0675-00 RES.,FXD,WW:100 OHM,5%,3W 91637  CW2B-100R03
A3R254 308~0365-00 RES.,FXD,WW:1.5 OHM,5%,3W 91637 CW2B-1R500J
A3R262 301-0472-00 RES.,FXD,CMPSH:4.7K OHM,5%,0.50W Di121 EB4725
AIR263 315-0912-00 RES . ,FXD,CMPSH: 9. 1R OHM,5%,0.25W 01121 CB9125
A3R266 315-0334-00 RES.,FXD,CMPSN: 330K OHM,5%,0.25W 01123 CB3345
A3R267 315-0333-00 RES. ,FYD,CMPSN: 33K OHM,5%,0.25W Gl121  ©B3II3S
A3R268 315-0103-03 RES.,FXD,CMPSN: 10K OEM,57,0.25W 01121  £B1G3S
A3R27} 315-0395-00 RES.,FXD,CMPSN:3.94 OEM,5%,0.25W Gli2l  CB3955
A3R272A-E 307-0296-00 RES.,¥XD, FILM: 8000% 307-0296-00
A3R273 315~0104-03 RES,,FXD CMPSN:100K OHM,57,0.25W 013121 CB104S
A3R2TA 315-0105-03 RES.,FXD,CMPSN: 1M OHM,5%,0.25W 01121 CB1OSS
A3R275 311-1136-00 RES.,VAR,NONWIR: 100K OHM,30%,0.25W 71450 201-YA5536
A3R276 315-0305-03 RES. ,FXD,CMPSN: iM OHM,5%,0.25W 01121 CB1055
A3R278 315-0562-00 RES.,FXD,CMPSN:5.6K OHM,5%,0.25W 01121 CB5625
A3IR282 315-0163-01 RES. ,FXD,CMPSN: 16K OHM,5%,0.25W 01121 CB1635
A3R28BS 311-1555-00 RES. VAR, NONWIR: 100K OHM,20%,0.5W 73138 91-77-0
A3R286 311-1555-00 RES. ,VAR,NONWIR: 100K OBM,20%,0.5W 73138 91-77-0
A3R287 361-0183-00 RES.,FXD,CMPSN: 18K OHM,5%,0.50u 01121 EB1835
A3T240 120-1230-02 KFMR, PR, STU: HICH VOLTAGE 80009 120-1230-02
A3VR237 152-0284~00 SEMICOND DEVICE:ZERER,0.4W,47V,5% 80009  152~0284-00
A3VR239 152-0101-00 SEMICOND DEVICE:ZENER,1W,75V,5% 04713 IN3I04]B
A3IVR258 152-0438~00 SEMICOND DEVICE:ZEMER,3W,9.1V,5% 12969 UZ1364
AIVR281 152-0285-00 SEMICOND DEVICE:ZENER,0.4W,62V,5% 80009 152-0285-00
A3VR282 152-0285-00 SEMICOND DEVICE:ZENER,0.4W,62V,5% 80009 152-0285-00
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Ay e e CKT BOARD ASSY:STORAGE

A4C303 283-0067-00 CAP.,FXD,CER DI:0.001UF,10%,200V 56289 19€607

AGC307 283-00667-00 CAP.,FXD,CER D1:0,0010F,10%,200V 56289  19C607

A4C311 281~0500-00 CAP.,FXD,CER DI:2.2PF,+/-0.5PF,500V 04222 7001-1092

A4C321 281-0500-00 CAP.,FXD,CER DI:2.2PF,+/-0.5PF,500V 04222 7001-1092

ALG325 283-0026-00 CAP.,FXD,CER DI:0.2UF,+80-20%,25V 56289 274C3

A4C326 283-~0067-00 CAP.,FXD,CER DI:0.001UF,10%,200V 56289 190607

ALGC327 290~0264-00 CAP. ,FXD,ELCTLT:0.22UF,10%,35V 36289 162D224X9035BC2

ALC330 296-0267-00 CAP.,FXD,ELCTLT: 1UF,20%,35V 56289 162p105X0035¢D2

A&CG331 283~0003-00 CAP. ,FXD,CER DI:0.01UF,+80-20%,150V - %1418 SPIO3ZI5L~4R9

A4C337 290-0188-00 CAP.,FXD,ELCTLT:0. 1UF, 10%,35V 56289 162D104X9033BC2

ALC342 290-0135-00 CAP. ,FXD,ELCTLT: 15UF,20%, 20V 56289  150D156X002082

AKC385 29G-0134~00 CAP.,FXD,ELCTLT:22UF,20%,15V 56289 150D226X001582

ALC386 285-0562-00 CAP.,FXD,PLSTC:0.47UF,20%,400V 56289  430P474X04

A4C387 283-0067-00 CAP.,FXD,CER DI:0.001UF,10%,200V 56289 190607

ALC38Y 283-0013-00 CAP. ,FXD,CER DI:0.01UF,+100-0%,1000V 56289 33C29A7

A4C391 283~0008~00 CAP.,FXD,CER DI:0.1UF,20%,500V 56289 275C8

ALC394 283-0057-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,200V 56289  2C20Z5U10422008

44C397 290-0414-00 CAP. ,FXD,ELCTLT: 8UF , +50-10%, 200V 90201 TT8ROT200C1C3P

ALCI98 290~0177-00 CAP.,F¥D,ELCTLT: 1UF,20%,50V 56289 162D105X0050CD2

ALC399 290~0247-00 CAP. ,FXD,ELCTLT:5.6UF,10%,6V 56289  162D565X9006CD2
- A4CR320 152~0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 IN4152R

A4CR322 152-0141~02 SEMICOND DEVICE:SILICON,30V,150MA 01295 IW&4152R

ALCR329 152-0488-00C SEMLCOND DEVICE:SILTCON,200V,1500MA 04713 3R55 FAMILY

ALTR332 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1W4i52%

A4CR348 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1INAI52R

A4CR351 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 IWA152R

A4CR358 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 IN&152R

A4CR386 152-0331-00 SEMICOND DEVICE:SILICON,B0OV,25MA 0660M  152-G331-0C

ALCR3BYT 152-0061-00 SEMICOND DEVICE:SILICOW,175V,100MA 07263 FDHZ161

A4CR388 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R

A4CR389 152-0242-00 SEMICOND DEVICE:SILICON,2Z5V,200MA 07263  FDH5004

ALCR390 152-0141-02 SEMICOND DEVLICE:SILICON,30V,]50MA 01295 1N4152R

ALCR392 152-0661-00 SEMICOND DEVICE:SILICON,175V,100MA 07263 TFDH2i61

A4P 200 352-0161-00 HLDR,TERM CONN:3 WIRE,BLACK 80009 352016100

A4G302 151-0341-00 TRANSTSTOR : STLICON, NPH 07263 5040065

A4Q304 151-0188~-00 TRANSISTOR:SILICON,PHP 04713 SP56868K

A44Q308 151-0279-00 TRANSISTOR:SILICON,NPN 80C00% 15i-0279-00

A4Q310 151~0188-00 TRANSLSTOR: SILICON,PNP 04713  SPS6868K

ALQ320 151-0188-00 TRANSTSTOR:SILICON,PNP 04713 SPS6EBBSK

A4Q322 151-0342-00 TRANSISTOR: SILICON,PHP 07263 5035928

AaQ328 151-03342-00 TRANSISTOR:SILICON,PNP 07263 5035928

ALQ334 151~03341-00 TRANSISTOR:SILICON,NPN 07263 5040065

A4Q336 151-0207-00 TRANSISTOR : STLICON,NPN 03508 X32D6191

A&Q356 151-0341-00 TRANSISTOR: SILICON,NPN 07263 S040065

A4Q358 151-0169~00 TRANSESTOR:SILICON,NPN 04713  5T83C

440384 151-0216-00 TRANSISTOR.:SILICON,PNP 04713 SPS8803

A4Q386 151-0342-00 TRANSESTOR:STLICON,PNP 07263  §035928

A4Q388 151-0331~00 TRANSLSTOR : STLICON , NPN 03508 X40CL15

44Q397 151-0169-00 TRANSISTOR : STLICON,NPN 204713  ST830

A4Q398 151-0169-00 TRANSESTOR:SILICON,NPN 04713 ST830

A44Q399 151-0169-00 TRANSESTOR:STLICON,NPN 04713 ST83C

A4R301 315~0472-03 RES. ,FXD,CMPSN: 4. 7K OHM,5%,0.25W 01121 €B4725

A4R302 315-0102-00 RES.,FXD,CMPSN: 1K OHM,5%,0.25W Gl121  ¢B1025

A4R303 315-0513-00 RES.,FXD,CMPSN: 51K OHM,5%,0.25W 01121 CB5135

A4R304 315-0474-00 RES.,FXD,CMPSN:470K OHM,5%,0.25W 01121 CB&745

A4R305 315-0333-00 RES. ,FXD,CMPSN: 33K OHM,5%,0.25W 0112t CB3I335
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ALRIGT 315-0223~00 RES.,FXD,CMPSN: 22K OHMM,5%,C.25W 01121 CB2235
A4R308 3153~0103-00 RES. ,FXD,CMPSN: 10K OHM,5% ,0.25W Gl12i CBi035
AAR310 315-0223-00 RES. ,FXD,CMPSH: 22K OHM,5%,0.25W 01121 CB2235
AGR311 315-0125~00 RES.,FXD,CMPSN:1,2M OHM,5%,0.25W 01121 CBi255
ALR312 315-0104-00 RES, ,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CBIO&5
AAR313 315-0202-00 RES.,FXD,CMPSN: 2K OHMM,5%,0.25W 01121 CB2025
ALR314 315-0472-00 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 €B4725
AGR316 315-0223-00 RES. ,FXD,CMPSN: 22K OHM,5%,0.25W 01121 ©B2235
AAR317 315-0123-00 RES. ,FXD,CMPSN: 12K OHM,5%,0.25W 01121 CB1235
AGR31S 315-0104~00 RES. ,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CB1045
A4R321 315-0125-00 RES.,FXD,CMPSN:1.2M OHM,5%,0.25W 01121 CBI255
AAR322 315-0104-00 RES. ,7XD,CMPSN: 100K OHM,5%,0.25W 01121 CBLO4S
AGR324 315-0243~00 RES, ,FXD,CMPSN: 24K OHM,5%,0.25%W GlL21 CB2435
AGR325 311-1155-00 RES.,VAR,NONWIR: 20K OHM,0.5W 01121 wW-77956
A4R326 315-0513-00 RES. ,7XD,CMPSN:51K OHM,5%,0.25W 01121 ©B5135
AER32T 315-0132-00 RES, ,FXD,CMPSN:1.3K CHM,5%,0.25W 01121 (CB1325
A%4R328 315-0562-00 RES.,5XD,CMPSK:5.6K OHM,5%,0.25W 01121 CB5625
ALRI2G 315~0194-00 RES. ,FXD,CMPSN: 100K OHM,5%,0.25W 01121 CBIO4AS
AAR330 315-0105-00 RES, ,FXD,CMPSN:1M OHM,5%,0.25W 01121 CBLOS5
A%R33L 315-0202-00 RES. ,FXD,CMPSN: 2K OHM,5%,0.25W 013121 CB2025
A4R332 315-0153-00 RES.,FXD,CMPSN: 15K OHM,5%,0.25W 01121 €B1535
AAR334 315-0622-00 RES. ,FXD,CMPSN:6 . 2K OHM,5%,0.25W 01121 €B6225
A4R336 315-0512-00 RES. ,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 ©B5125
AGR337 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 01121 CB1O35
A4R33Y 315-0623~00 RES. ,FXD,CMPSN:62K OHM,5%,0.25W 01121 CBA235
AARIL] 315-0753-00 RES, ,¥XD,CMPSN: 75K OHM,5%,0.25W 01121 CB7535
A4R342 315=0101~00 RES, ,FXD,CMPSN:100 OHM,5%,0.25W 01123 CB1015
AAR343 315-0473-00 RES. ,FXD,CMPSN:4TE OHM,5%,0.25W 01121 CB&735
AGR346 315-0183-00 RES.,FXD,CMPSN: 188 OHM,5%,0.25W 01121 CB1835
ARRILT 321-0359-00 RES.,FXD,FILM:53.6K OHM,1%,0.125¥ 91637 MFF1816G5360LF
A4R350 311-1238-00 RES. , VAR, NONWIR:5K OHM,10%,0.50W 73138 72-27-0
AGRI5L 315-0203-00 RES.,FXD,CMPSN: 20K OHM,5%,0.25W 01121 CB2035
A4R352 315-0103-00 RES.,FXD,CMPSN: 10K OHM,5%,0.25W 0lE21  CBLO3S
MR35 315-0154~00 RES. ,FXD,CMPSN: 150X OHM,5%,0.25W 01121 CBIS4S
A4R355 323-0452-00 RES. ,FYD,FILM: 499K OHM,1%,0.50W 75042 CECTO-4993F
ALR3IGS 303-0433-00 RES. ,FXD,CMPSN:43K OHM,5%,1W 01121 GBA335
ALR3TO 311-1242-00 RES. ,VAR,NORWIR: 200K OHM,10%,0,504 02111 638~204~1602
AGR3TL 315-0202-00 RES. ,FXD,CMPSN: 2K OHM,5%,0.25W 01121 CB2025
AGR381 315-0334-00 RES. ,FXD,CMPSN:330K OHM,5%,0.25W 01121 CB3345
ALR3IBZ 315-8334~00 RES, ,¥XD,CMPSN: 330K OHM,5%,0.25W 01121 CB3345
A4R383 315-0244-00 RES. ,FXD,CMPSN: 240K OHM,5%,0.25W 01121 CB2445
A4RIBS 315-0123-00 RES.,FXD,CMPSN: 12K OHM,5%,0,25W 01121 CBl235
AGR38S 311-1238-00 RES. , VAR, NONWIR: 5K OHM,10%,0.50W 73138 72-27-0
A4R386 315~0100-00 RES., ,FXD,CMPSK: 10 OHM,5%,0.25W 01121 CBLOOS
A4R387 311-1237-00 RES.,VAR ,NONWIR:1K OHM,10%,0.504 32997 3386X~T07-102
ALR3IBS 321-0261-00 RES.,FXD,FILM:5.11% OHM,1%,0.125W 91637 MFFL816G51100F
AGR3B9 323-0414-00 RES. ,FXD,FILM: 2008 OHM,1%,0.50W 75042 CECTG-2003F
AGR3IG0 311-1242-00 RES, , VAR, NONWIR: 200K OHM,10%,0.50W 02111  63%~204-T602
ALR392 301-0753~00 RES. ,FXD,CMPSN: 75K OHM,5%,0.50W 01121 EB7535
A4R393 315-0623-00 RES. ,FXD,CMPSN:62K OHM,3%,0,25W 01121 CB6235
ABRIO4 315-0562-00 RES. ,FXD,CMPSN:5.6K OHM,5%,0.25W 01121 CB5625
ALR395 31i-1241-9C RES. ,VAR,NONWIR:100K OMM,10%,0.5W 32997 3386X-TO7-104
A4R396 315-0623-00 RES. ,FXD,CMPSN: 62K OHM,5%,0.25W 01121 CB6235
A5R397 315-0141-00 RES, ,FXD,CMPSN: 100 OHM,5%,0.25W 01121 CB1O15
A4R398 315-0204-00 RES. ,FXD,CMPSN: 200K OHM,5%,0.25W 0112% CB2045
AA5125 260~1503-01 SBWITCH ,PUSH:1 BTN,2 POLE,START 80009  260-1503-01
AGS330A8 260~1503-01 SWITCE,PUSH:1 BTN,2 POLE,START 80009  260-1503-01
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ALS3T2AB 260~1570-01 SWITCH,PUSH:2 BTN,2 POLE,PULSE 80009 260-1570-01
A48375A,8,C,D 260-1207-00 SWITCH,PUSH:DPDT, 28VDC, PUSH-PUSH 80009  260~1207-00
ALTPL 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214~0579-00
ALTP2 214~3579-00 TERM,TEST POIRT:BRS CD PL 80009 2_14"95?9*00
ALTP3 214-0579-00 ] TERM,TEST POINT:BRS CD PL 30009  214-0579-00
ALTPA 214~0579-00 TERM,TEST POINT:BRS CD PL 80009 2i4-0579-00
ALYR3IBY 152~0283-00 SEMICOND DEVICE:ZENER,0.4W,43V,5% 12954 D2750903B1N9768
A4VRIBS 152-0166-00 SEMICOND DEVICE:ZENER,0.4W,6,2V,5% 04713 SZ11738
A4VR396 152-0788-00 SEMICOND DEVICE:ZENER,D.4W,140V,5% 12954 DITIQTLETC
ALVR39T 152-0101-00 SEMICOND DEVICE:ZENER,IW,75V,5% 04713 1N304LR
AGW3Z9 131-0566~00 BUS GONDUCTOR:DUMMY RES,2.375,22 AWG 55210 L~2007-1
ALW330 131~0566-00 ( BUS GCONDUCTOR:DUMMY RES,2.375,22 AWG 55210 L-2007-1
ALW3T2 131056600 BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 55210 1.~-2007-1
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ATC930 283-0002-00 CAP.,¥XD,CER DI:C.01UF,+80-20%,500V 91418 SMI0QAZ5014R9
A7CO31 281-0504-00 CAP.,FXD,CER DI:10PF,+/-1PF,500V 59660 30:-055C0GCI00F
A7CS60 283~0002-00 CAP. ,FXD,CER DI:0.01UF,+B0-20%,500V 91418 SMIG3Z5014R9
A7C961 281-0504-00 CAP.,FXD,CER DI:l0PF,+/~1PF,500V 59660 301-055C0C0100F
A7C980 283~0002-00 CAP. ,FXD,CER B1:0.01UF,+80-20%,500V 91418 SM103Z5014RG
A7C981 281-0504~00 CAP, ,FXD,CER DI:10PF,+/-1PF,500V 59660 301-055C0GO100F
ATCR930 152-0141=02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
ATCRISD 152-0141-02 SEMICOND DEVICE:STLICON,30V,150MA 01295 1R4152R
ATCRSB0 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R
ATCR990 152-0322-090 SEMICOND DEVICE:SELICON, 153V ,BOT CARRIER 50434 5082-2672
ATPG10 352-0164-D0 CONN BODY,PL,EL:H5 WIRE BLACK 80009 352~0164-00
ATPYLI 352-0169-02 CONN BODY,PL,E1L:2 WIRE RED 80009  352-0169-00
ATP912 352-0169~03 CONN BODY,PL,EL:2 WIRE ORANGE 80009 332-0169-03
ATP913 352-0169~09 CONN BODY,PL,EL:2 WIRE WHITE 80009  352-0169-09
ATQ810 151-0190-00 TRANSISTOR:SILICON, NPH 07263 5032677

ATG915 151-0190-00 TRANSISTOR: STLICON, NPN 07263 8032677
A7G920 151-0190-00 TRANSLSTOR: STLICON, NPN 07263  S032677
ATQY925 151-0190-00 TRANSISTOR:41LICON, NPN 07263 $032677
ATQ930 151-0188-00 TRANSISTOR:SILICON,PNP 04713 SPSHB6BK
ATQB40 151-0190-00 TRANSISTOR: SILICON,NPN 07263 8032677
ATQ945 151-0190-00 TRANSISTOR:SILICON, NPN 67263 S032677
ATQ950 151-0190-00 TRANSTSTOR: SILLCON ,NPN 07263 $032677

A7Q955 151-0190-00 TRANSISTOR: STLICON, NPN 07263 5032677
ATGQ960 151-0188-00 TRANSLSTOR:STILICON, PNP 047313 SPRASHEE
ATQ967 151-0190-00 TRANSTSTOR: SILICON, PN 07263 $032677
ATQ970 151~0190-00 TRANSISTOR:SILICON,NPN 07263 35032677
ATQ972 151~0190-00 TRANSTISTOR: SILICON , NP 07263 S032677
A7Q975 151-0190-00 TRANSISTOR:SILICON,NPN 37263 S032677
ATQ980 151-0188-00 TRANSISTOR:STLICON, PNP 04713 SPS&B6ER
A7Q990 151-0190-00 TRANSISTOR: STLICON , NN 07263 8032677
ATRILO 315-0331-00 RES. ,FXD,CMPSN: 330 OHM,5%,0.25W 01121 CB3315

ATRO11 315-0273-00 RES. ,FXD,CMPSN: 27K OHM,5%,0.25W 01121 ©B2735

ATRYL2 321-0193-00 RES.,FXD,FILM: 1K OHM,1%,0.125W 91637 MFF1816G10000F
ATRGLS 321-0289-00 RES, ,FXD,FILM: 10K OEM,1%,0.125%W 91637 MFFLI816GLO001F
ATRS16 3135-0183-00 RES.,FXD,CMPSH: 18K OHM,5%,0.25W Gli21 C©B1835

ATR920 315-0331-00 RES. ,FXD,CMPSN:330 OHM,5%,0.25W 01121 ©B331S

ATR921 315-0273-00 RES. ,FXD,CMPSN:27K OHM,5%,0.25W 01121 CB2735

ATR922 321-0193-00 RES.,FXD,FILM: 1K OHM,1%,0.125W 91637 MFF1816G10000F
ATR9ZS 315-0221-00 RES.,FXD,CMPSN: 220 OHM,5%,0.25W 01121 CB2215

ATRY26 321~-0290-00 RES.,FXD,FILM:10.2K OHM,1%,0.125W 91637 MFFI816G10201F
A7R930 315-0273~00 RES. ,FXD,CMPSN: 27K OHM,S5%,0.25W 01121 CB2735

ATR93] 315-0622-00 RES. ,FED,CMPSN:6,2K OHM,5%,0.25W 01121 CB6225

ATRY32 315-0102-00 RES.,FXD,0MPSN:1X OHM,5%,0.25W 01121 CB1O25

ATRI33 315-0101-00 RES. ,FXD,CMPSN: 100 OHM,5%,0.25W 01121 CB1OLS

A7RO40 315-0331-00 RES. ,FXD,CMPSN:330 OHM,5%,0.25W 01121 CB3315

ATR941 315-0273~00 RES. ,FXD,CMPSN: 27K OHM,5%,0.25W 01121 CB2735

ATRO42 321-0193-00 RES.,FXD,FILM: 1K OHM,1%,0.125W 91637 MFF1816G10000F
ATROLS 321-0289-00 RES, ,FED,FILM: 10K OHM,1%,0.125W 91637 MFF1816G10001F
ATRY46 315-0183-00 RES.,FXD,CMPSN: 18K OHM,5%,0.25W 01121 ¢€B1835

ATRI50 313-0331-00 RES. ,FXD,CMPSN: 330 OHM,5%,0.25W 01121 €B3315

A7R951 315~0273-00 RES. ,FXD,CMPSN:27K OHM,5%,0.25W 01121 CB2735

ATRI952 321-0193-00 RES, ,FXD,FILM:1K OHM,1%,0.125W 91637 MFFI816G10000F
ATRY55 315-0221-00 RES. ,FXD,CMPSN:220 OHM,5%,0.25W 01121 (82215

ATRY56 325~0290~-00 RES.,FXD,FILM:10.2K OHM,1%,0.125W 91637 MFFIBl6GI020LF
ATRIB0 315-0273-00 RES.,FXD,CMPSN: 27K OHM,5%,0.25W 01121 CB2735
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Repiaceable Electrical Parts—8111A

Tektronix  Serial/Model No. Mir
Component No. Part No. Eff Dscont Name & Description Code Mifr Part Number
ATR961 315-0622~00 RES.,FXD,CMPSN:6,2K OHM,5%,0,25W 01121 CB6225
ATR962 315-0102~00 RES, ,FXD,CMPSN: 1X OHM,5%,0.25W 01121 CB1025
ATR963 315-0101-00 RES. ,FXD,CMPSN: 100 OHM,5%,0.25W 01121 CBlOIS
ATR967 315-0331~00 RES.,FXD,CMPSN:330 OHM,5%,0.25W 01121  CB33i5
ATRO68 315-0273-00 RES. ,FXD,CMPSN: 27K OHM,5%,0.25W 01121 CBZ735
ATR969 321-3193-00 RES.,FXD,FILM: 1K OHM,1%,0.125W 91637 MFF1816G10000F
ATRITC 315-0331-00 RES.,FXD,CMPSN: 330 OHM,5%,0.25W 01121 CB3315
ATRY71 315-027 300 RES. ,FXD,CMBSN: 27K OHM,5%,0.25W 01171 CB2735
ATRO72 321-0289~00 RES.,FXD,FILM: 10K OHM,1%,0.125W 91637 MFF1816Gi0D00LF
ATR973 315-0183-00 RES. ,FXD,CMPSN: 18K OHM,53%,0.25W 01121 CBL835
AYRQ_'M 323-0193-00 RES.,PXD,FILM: 1K OHM,1%,0.125W 91637 MFF1816GLO000F
ATROTS 315-0221~00 , RES. ,FXD,CMPSN:220 OHM,5%,0,25W 01121 CB2215
ATR976 ©321-0290-00 RES. ,FXD,FILM:10.2K OHM,1%,0.125W 91637 MFF1816G10201F
ATR977 315~0124-00 RES. ,FXD,CHMPSN: 120K OHM,5%,0.25W 01121 €B1245
ATRIBO 315-0273-00 RES. ,FXD,CMPSN: 27K OHM,5%,0.25W 01121 ©B2735
ATR981 315-0622~00 RES.,FXD,CMPSN:6.2K OHM,5%,0.25W 01121 <CB6225
ATRYB?Z 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB10O25
A72983  315-0101~00 RES, ,FXD,CMPSN: 100 OHM,5%,0.254 01121 GB1O1S
ATRYG0 315-0273-00 RES, ,FXD,CMPSN: 27K OHM,5%,0.25W 01121 CB2735
ATRS91 T 315-0222-00 RES.,FXD,CMESN:2.2K OHM,5%,0.25W 91121 CB2225
@ : 7-15
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Replaceable Electrical Partis—5111A

Tekironix  Serial/Model No. Mfr
Gomponent No, Part No. Eff Dscont Name & Description Code Mfr Part Number
CHASSTS PARTS
C891 283-0078-00 CAP.,FXD,GER DL:0.001UF,20%,500V 56289 20C1I4A8
F201 159-9063-00 FUSE,CARTRIDGE : 3AG,1.64,250V, SLOW-BLOW 71400 MDX 1 6/10
FL201 119-1313-00 FILTER,RFI:104,115-230V,50-400HZ 56289 10JX5441A
Jo16 131-0126-00 CONNECTOR,RCPT, 1 BNG , FEMALE 77820 9663-1 NT-34
—————————— (OPTION 07 OKLY)
1917 131-0126-00 COMNECTOR , RCPT, : BNC , FEMALE 77820 9663-1 WT-34
—————————— (OPTION 07 ONLY)
J918 131-0126-00 CONNECTOR ,RCPT, : BNC , FEMALE 17820 9663-1 RT-34
—————————— (OPTION 07 ONLY)
3919 131-0126~00 CONNECTOR ,RCPT, : BHC , FEMALE 77820 9663-1 NT-34
—————————— {OPTION 07 ONLY)
1291 108-0644~0C COTL,TUBE DEFLE:TRACE ROTATOR 80009 108-0644~00
Q362 151-0279-00 TRANSISTOR : SILICON , NPN 80009 151-0279-00
Q372 151-0279~00 TRANSISTOR:SILICON,NPE 80009 151-0279-00
Q392 151-0423-00 TRANSISTOR:SILICON,NPN 51984 NTC2333L
Q396 151-0423~00 TRANSISTOR: STLICON,NPN 51984 NTC2333L
Q815 151-0496-00 TRANSISTOR :SILICON,NPN 80009 151-0496-00
Q840 151-0496-00 TRANS[STOR: SILICON,NPN 80009 151-0496-00
Q860 151-0496-00 TRANSISTOR:SILICON,NPN 80009 151-0496-00
R200A~B 311~1331-00 RES ., VAR, NONWIR:PNL,100K X 20K OHM,1.3W 55578 WGO4583
R291 311-1189-00 RES.,VAR,WW:PNL, 5K OHM,2W 10582 AW3I349
R295 311~0254~00 RES.,VAR,NONWIR:5M OHM,10%,1W 12697 CM29709
$200 260-0638-00 SW, THERMOSTATIC: 10A, 240V ,0PEE 75 DEG C 93410 430-364
5201 260-1222~G0 SWITCH,PUSH-PUL: 104, 250VAC 91929 2DM301
T801 120~1327-00 KFMR,PWR,SDN & SU:LOW FREQUENCY 80009  120-1327-00
V191 154-0634-11 ELECTRON TUBE:CRT FINISHED 80009 154-0634-11
vi91 154-0634-12 FLECTRON TYBE:CRT,P402,INT SCALE 80009  154-0634~12
—————————— (OPTION 03 ONLY)
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DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS

Bymbois
Graphic symbols and class designation letters are
based on ANSI Standard Y32.2-1675.

Logic symbology is based on ANS| ¥32.14-1973 in
terms of positive logic. Logic symbols depict the logic
function performed and may differ from the manufac-
turer's data.

The overline on a signal name indicates that the signal
performs its intended function when itis in the low state.

Abbreviations are based on ANS! ¥1.1-1872,

Other ANS| standards that are used in the preparation
of diagrams by Tektronix, Inc. are:

Assembly Mumbers and Grid Coordinates

Each assembly in the instrument is assigned an
assembly number {e.g., A20). The assembly number
appears on the circuit board outline on the diagram, inthe
title for the circuit board component location iHustration,
and in the lookup table for the schematic diagram and
corresponding component locator illustration. The
Reptacsable Electrical Parts listis arranged by assemblies
in numericai sequence; the components are fisted by
component number *{see following ilustration for
constructing a component number).

A B C

Y14.15, 1866
¥14.2, 1973
Y¥10.5, 1968

Prafting Practices.

Line Conventions and Lettering.

Letter Symbols for Quantities Used in
Electrical Science and Electrical
Engineering.

American National Standard institute

1430 Broadway
New York, New York 10018

Component Yalues
Electrical components shown on the diagrams are in

© the foilowing units uniess noted otherwise:

Capacitors = Values one or greater arein picofarads (pF).
Values less than one are in microfarads
(uF). ‘

Resistors = Chms {{2).

The information and special symbols below may appear in this manual. sem—

The schematic diagram and circuit board component
iocation iliustration have grids. A lookup tabie with the
grid coordinates is provided for ease of locating the
component. Cniy the componentsiilustrated onthe facing
diagram are listed in the lookup iablie. When more than
one schematic diagram is usedto itlustrate the circuitry on
a circuit board, the circuit board illustration may oniy
appear opposite the first diagram on which it was ii-
lustrated, the lookup table will fist the diagram number of
other diagrams that the circuitry of the circuit board
appears on,

Modified Component—Ses
Parts List {Depicted in grey,

= or with grey outline}
| R

- R
o) nsee

.

Plug to E.C. Board

» identifies Panel

ontrois, Connectors and
Indtcators

Coaxial connectors:

mate

" fermale

Piug Index; signifies pin No. 1
External Screwdriver Adp

" Shielding

Selectad valus, see Parts List
and Maintenance Section for
Selection Criteria

Decoupied or Filtered
Voltage

1T ¥
Function Black Tite "™ -
Isiternal
Screwdriver E P
Adjustment g b -3V serup ;_i:‘-}sg i
o i S m
Cam Switch 1 N ®é’ Ran ;:Jgg
Closure Chart » y ;
{Dot indicates ;
switch closure} ,mm.l Caz \f\}
42
Etched Circult Board ... Ly 578 0
Outlined in Black o iS5 Q1+ @
- \_2‘ ey .
Refer to Wavelorm 2 Y TRy RS2 §
Mr
Function Block _ & e : 9.
Dutline ¥ 3{}9 5 CE;Ei -
iR Of o
iC type op myg‘]‘gz FaR SL:;
Test Voltage - ’ 2
Heat Sink 3’;_‘“"
Board Name
B/O—Part of ek PD AB TIMING BDARD i
cirguit board 7 i
Assembly Number -~ T BTE- XXX R~ KX
e —

*
Textronix Part No. . COMPONERT RUMBER EXAMPLE

for circuit boards

@

www.valuetronics.com

T SYNC GENERATOR
Apmmae - 4

assemnty
i

* Refer to Diagram Number

Schematic Nams
and Number
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E111A

NOTE :
LEAD CONFIGURATIONS AND CASE STYLES ARE TYPICAL, BUT MAY
VARY DUE TO VENDOR CHANGES OR INSTRUMENT MODIFICATIONS.

/

I—-—-——-—- Plastic-Cased —-—j

Transistors

L——m«—-— Metal-Cased -——-——-—-—-J

Transistors

Pin Number
Sequence Path

Highest Pin
Number

FET

i——'——'""""—“—— Plastic-Power ""m—"—_!

Transistors

J

integrated Circuits

3934-403-

Figure 8-1. Semiconductor Lead Configurations.

CHASSIS MOUNTED PARTS mg
CIRCUIT SCHEM SCHEM CIRCUIT SCHEM SCHEM CIRCUIT SCHEM SCHEM
NUMBER NUMBER  LOCATION NUMBER NUMEBER LOCATION NUMBER NUMABER LOCATION
CBg1 4 04 Jgis 7 D3 R2g1 3 E1
SO 7 m R245 3 5
F201 4 Ad
1291 3 Gi S200 4 Ad
FL2O1 4 AL 5201 4 Ad
P205 3 A7
J201 & A P26 3 A1 T8O 4 Bt
C 0210 a AZ
J318 7 08 RZ200A 3 A2 V291 3 G1
Jo17 7 4 RZ008 &S (915
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JUNCTION OF
RBB5 AND C8%0

-30V +BY
GND \ +200V +30V

VERT GAIN

R116

\
Gl

\ R878

-30V

ADJ

LV POWER SUPPLY BOARD

Figure 8-2. Test Point and Adjustment Locations.

HIGH VOLY
DEFLECTION




B8111A

INTENSITY
VERT GAIN AST'G RANGE
RT16 R28G R245
y HIGH
R275
PHASE
c116
-
2
5
' g
g
i g
- H 9
Ag HIGH VCLTAGE -
B DEFLECTICN BOARD
HORIZ GEOM
GAIN R285
R136
TP 1
SENS CORR
. STORE
JUNCTION OF e,
RESS AND (390 !
A4 STORAGE BOARD A
230 VOLT 2
STORE 290V
’ . R387 Al
A2 LV POWER SUPPLY BOARD
Figure 3-2. Test Point and Adjustment Locations, . 1034800
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T
INTERFAGE DIAGRAM
&
ASSEMBLY A1
CIRCUIT SCHEM B0ARD CIRCLHT SCHEM BOARD CHRCUIT SCHEM BOARS ig
NMUMBER LOCATION LOCATION NUMBER  LOCATION L{OCATION NUMBER LOCATION LOCATION éﬁ
C400 B4 c1 0601 c4 D2 R531 C3 £3
€402 B4 c2 Q630 C3 £4 RH32 o D4
411 82 C3 Q631 c3 E4 RB33 c3 D4
CE10 c2 03 Q7100 £1 F2 R534 [oc] D4
CH20 B3 D4 aim F1 F2 R629 3 E3
C820 <3 04 Q710 £1 F2 R639 <3 E4
(o] G3 £3 0820 G3 G3 R700 B1 E2
CrA0 4 F5 Q821 43 G3 RN £1 F2
c801 £1 F2 2810 E2 G2 arm F1 F2
£810 =8 £2 Q830 G3 €13 R710 B1 E2
cg14a El 52 Q931 G3 G4 R711 Ft F2
£800 C1 G1 R720 ] k3
Ceo2 02 G2 R200 B4 81 R721 G3 F3
oz F3 G3 R220 A3 833 R722 G3 F3
- R221 A3 B3 R7T3C G3 Fa4

CR400 B4 991 Ra0( B4 (o)1 R8GG B F2
CR4Z0 B3 €3 R401 B4 1 RE01 £1 F2
CRA21 83 c3 R4G2 B4 2 RB1C £1 £2
CRaZ3 o D3 RAG3 B4 Ccz R812 E1 F2
CRa32 B2 c4 RAD4 B4 c2 RB13 £2 G2
CR433 B2 D4 R40B a4 B2 Razo G2 F3
CREOT C4 D1 R406 B4 B2 "8zt G3 F3
CRB20 c3 D3 R410 B2 c3 #830 G3 F4
CREDO E?l F2 R411 g2 c3 R831 G3 F4
CREB20 G2 F3 R412 82 c3 RE32 G3 Ga
CRE3C G3 F4 R413 82 c3 ROGO E1l G2

Rdi4 B2 ca RO02 21 G1
J300 Al 85 R420 B3 C3 R903 B1 G2
JE0O [o3 EG R421 B3 c3 RS04 [nh] G2z
J1o0o 1 HE R422 B1 c3 R910 E2 G2

H430 B3 c4 A911 £3 Gz
P5RO c4 651 Rr431 B3 ca : R820 33 G3
PT740 F4 F8 R432 B3 C4 R&21 G3 G3
PECO G1 1 R433 81 ca R822 F3 G3

REQ0 c4 51 R830 G3 Ga
0400 B4 [oh | R&01 Ad 531 R931 E3 G4
040 B4 c2 R&02 84 02 Ra32 3 G4
0413 B2 D3 RE03 B4 D2
0320 B3 C3 R504 c4 D2 U800 01 F1
421 B3 ca R810 cz D3
54530 83 c4 R511 c2 D3 VR530 B1 54
Q431 B3 ca R512 c2 n3
G510 B2 D3 A514 B2 E3 W813 A2 03 :
0520 c3a 3 Ru21 Cc3 D3 Wh14 A3 D3
as21 c3 D4 R&22 c3 b3
Q800 <4 £1 RB30 A3 [3)c]

: 4
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Figure 8-3. &1-Interface circuit board assembly,

Static Sensitive Devises
See Maintenznce Section

COMPOBENT RUMBER EXAMPLE

Component Numbar
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i Schematic
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YOLTAGE AND WAVEFORM CONDITIONS

WARMING

[

Dangerous potentials exist at several points throughout this instrument. When the instrument is operated with the
covers rernoved, do not fouch exposed connections or components. Some transistors have voltages present on their
cases. Disconnect the power source before replacing parts.

RECOMMENDED TEST EQUIPMENT

ftem Specifications ' Recommended Type

Test oscilloscope system Deflection factor, 1 mV to 50 V/div; Tektronix 5110, BA1T3N, SB10ON
input impedance, 1 megohm; Oscilloscope system or equiv. Use a
frequency response, dc to 2 MMz Tektronix PBOBO or PBOB2E Probe.

Probe: 10X attenuation probe
compatible with verticat input.
Rigid Plug-in extender,

Voitmeter {(non-loading Range, 0 1o 250 V input, input impedance, Tekironix DM BG1 Digital Muiti-
digital multimater} 10 megohms. meter with power module,

YOLTAGE CONDITIONS
Voitage measurements on this diagram were made under the following conditions:

Amptifier units are instalted in both vertical compartments, left vertical plug-in is switched on, right vertical plug-in is switched off
and a time-base unit is installed in the horizental compartment. INTENSITY controi is set to fully cow. Voltmeter common is
connecied to chassis ground.,

WAVEFORM CONDITIONS

OSCHLLOSCOPE UNDER TEST. install an amplifier unit inthe left vertical compartment and a time-base unit in the horizontal
compartment. Connect the CALIBRATOR output signal to the amplifier unit {set vertical input coupling to de and volts/div for & 2-
division display). Set the time-base unit for internal auto-trigger, 2 ms/division swaep rate.

TEST GSCILLOSCOPE. Set the test oscilloscope 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

4
The waveforms shown are actual waveform photographs taken with a Tektronix Oscilloscope Carmera System and N
Frojected Graticule. Vertical deffection factor shown on the 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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VERTICAL & HORIZONTAL DEFLECTION AMPLIFIERS DIAGRAM @
g

ASSEMBLY A3

CIRCUrT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION
Cio6 D2 B3 G136 813} &3 R118 E2 <3
C11é Dz B2 Rz c4 22
C126 D4 03 R10% c3 D3 ®123 84 C3
€336 D5 * D3 R102 o8} B2 Ri24 D4 o2
R1G3 B2 B3 R125 E3 84
Q104 b} A2 A104 Dt B2 #1286 B4 B3
Qiose Dt g3 R108 Dz 83 R128 £4 23
a4 03 c2 R108 E2 B3 R®132 [ F2
Qe o2 3 A112 < c2 A133 B85 o3
Qi24 Da Dz /113 82 Cc3 R134 3133 E2
Q126 D4 D3 ]114 D3 cz R136 2l D2
G134 Db E2 R116 D2 B2 R138 EB E3

Partial A3 also shown on diagram 3.
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1 board assembly.

ion circut

Figure 8-4. A3-High Voltage-Deflect
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YOLTAGE AND WAVEFORM CONDITIONS

| WARMING

Dangerous potentials exist at several points throughout this instrument. When the instrument is operated with the
covers removed, do not touch exposed connections or componems. Some transistors have voltages present on their
cases. [Nsconnect the power source before replacing paris.

RECOMMENDED TEST EQUIPMENT

item Specifications Recommended Type

Test oscilloscope system " Deflection factor, 1 mV to 50 V/div; Tektronix 8110, BAI3N, 5B10N
input impedance, 1 megohm; Oscilloscope system or equiv, Use a
frequency respeonse, de to 2 MHz. Tektronix PE0B0O or PE06G2ZB Probe.

Probe: 10X attenuation probe
compatible with vertical input.

Voitmeter (non-loading Range, O to 250 V input, input impedance, Tektronix DM 501 Digital Multi-
digital multimeter} 10 magohms, meter with power module.

VOLTAGE CONDITIONS
Voitage measurements on this diagram were made under the following conditions:

Ampiifier units are installed in both vertica! compartments, left vertical plug-inis switched on, right vertical plug-in is switched off
and a time-base unit is installed in the horizontal compartiment. INTENSITY controf is set to fully cew. Voitmeter common is
connected to chassis ground.

WAVEFORM CONDITIONS

OSCILLOSCOPE UNDER TEST. instailf an amplifier unit in the left vertical compartment and a time-base unit in the horizontat
compartment. Connect the CALIBRATOR cutput signal to the amplifier unit {set vertical input coupling to d¢ and volis/div for a 2-
division display}. Set the time-base unit for internal auto-trigger, 2 ms/division sweep rate. )

TEST OSCILLOSCOPE. Set the test oscilloscope triggering for aute 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 disptay as necessary.

NOTE

The waveforms shown are actual waveform photographs taken with a Tektronix Oscilloscope Camera Systern and

rojected Graticule. Vertical deflection facter shown on the waveform is the sctual deflection factor from the probe
tip. Yoltages 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
ype.
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CRT CIRCUIT DIAGRAM

ASSEMBLY A3

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER  LOCATION LOCATION NUMBER  LOCATION LOCATION NUMBER  LOCATION LOCATION
B2 gE F273 B35 1 o3 G1
[adi e FR73 88 F1 54 F2
03 H3 £4 3¢
E3 G2 1,259 4 i4 03 G
[£F: F3 4 HE
E4 F2 2 o4 HE
jal:] G4 el Dé Gé
{4 H4 b2 Db GE
4 H5 01 Db G
o4 H5 La RIET Db Fa
c4 Ha Ch R2E8 EE o
b4 J4 Bih R27 A= EE
t4 F2 DE R2TZA £3 &3
£5 £5 RITER e G3
£3 £3 B2 85 Ra272C G3
B1 84 R2720 G3
«2 C4 Bt 84 R272E G2
2 25 81 84 R27% Fi
02 85 2 84 A273 £1
2 c4 03 Cd R274 5
2 Ca 82 B5 R275 11
o 5 B2 BH /276 4
£2 04 93¢ Ch RZ78 5
£1 E4 <2 5353 q282 £2
€1 D4 93 Ba R28E £3
£2 E4 2 <4 R2&6 DR
c4 HE Cad 85 #2877 £3
D4 J4 D2 5
CHIG ca H4 0z B 7240 23 i2
CR262 CE GE E2 £G
CRi64 06 G& 02 sl VR237 E1 D4
CR2E9 ES E8 o1 £4 YR239 E2 £3
CR270 23] F5 o D4 VR2E8 c4 4
ot 04 VR2Et EZ £3
neEn F4 G 01 £4 VRZ62 E3 £2
Bs272 Fa F1 £l £3
D&ZTI F4 F1 £3 H3
nezla FE Fi £3 G3
Partinl A3 afse shown on diagram 2.
ASSEMBLY A4
CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER  LOCATION LOCATION NUMBER LOCATION LOCATION
R3O A3 4 SW3T2 £1 B2
Partial A4 also shown on diggram 8
iz
CHASSIS MOUNTED PARTS
CIRCLET SCHEM BOARD CIRCUIT BUHEM BOARD CHRCIAT SCHEM BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER  LOCATION LOCATION
4210 A2 CHASSIS PZO% A2 CHASEIS Rzt TR CHASSIS
P60 Al CHAS SIS RZGE £5 CHASSIS
Lam G1 CHASSIS
R2004 A2 CHASSIS V291 Gt CHASSIS

For circuit board illustrations see

Figure 8-4 on reverse side of Diagram
Interface and Figure 8-6 on reverse side
of Diagram LV Power Supply & Calibration.




VOLTAGE AND WAVEFORM CONDITIONS

 WARMING |

N S I |

Dangerous patentials exist at several 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. :
a
RECOMMENDED TEST EQUIPMENT ,,;f
[ 3]
B
ftem : Specifications Recommended Type :
Test oscilloscope system Deflection factor, 1 mV to 50 V/diy; Tektronix 5110, BAT3N, 5B10N
input impedance, 1 megohm; Oscilioscope system or eguiv. Use a
frequency response, de to 2 MHz. Tektronix P80B0O or PEOG2R Probe.

Probe: 10X attenuation probe
compatible with vertical input,

Voitmeter {non-loading Range, O to 250 V input, input impedance, Tektronix DM 501 Digital Multi-
digital multimeter) 10 megchms. meter with power module.

WVOLTAGE CONDITIONS
Voltage measurements on this diagram were made under the following conditions:

Ampiifier units are installed in both vertical compartments, left verticai piug-in is switched on, right vertical plug-in is switched off
and a time-base unit is installed in the horizontal compartment, INTENSITY control is set to fully cow. Voitmeter common is
connected to chassis ground.

WAVEFORM CONDITIONS

OSCILLOSCOPE UNDER TEST. Install an amplifier unit in the left vertical compartment and a time-base unit in the horizon:al
compartment. Connect the CALIBRATOR output signal to the amplifier unit (set vertical input coupling to de and volts/div fora 2-
division display). Set the time-base unit for internal auto-trigger, 2 ms/division sweep rate.

TEST OSCILLOSCOPE. Set the tast oschloscope triggering for auto mode with ac coupling from the internal source and set
vertical input coupling to ac. Connect & 10X Probe 1o the vertical input. Position the display as necessary.

NOTE

The waveforms shown are actual waveform photographs taken with a Tekironix Osciiloscope Camera § ystem and
FProjected Graticule. Vertical deflection factor shown on the 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 simuiated in larger-than-normal
type,
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LY POWER SUPPLY & CALIBRATCR DIAGRAM j
&, .
ASSEMBLY A2
CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION
810 D2 #d CR890 D4 c4 R34 Et G2
{818 2 B4 R841 F3 A2
{820 G3 24 F808 82 £4 Rp42 G4 €2
€822 E2 B3 £810 G2 E4 RA46 F4 o
€830 Et G3 FB815 32 c4 RE47 F4 Ci
£837 E3 BG 834 83 D4 RBBO E3 1
€838 E3 Ge F335 G3 E4 R85 E3 ET
€842 GaA E2Z 336 B3 D4 RE52 F4 D2
cBs2 4 D2 F850 cz F4 RA63 4 Dp2
€857 24 £z RB66 F4 cz
CB60 G5 E2. PEEG Gt €2 Ras7 G4 c2
CB85 £5 G P8a0 04 Et RB53 Ga BZ
Cav0 g4 G3 REB3 G4 c3
€872 £5 G3 Q815 F2 Ad RBEG £6 G2
C875 B G3 QE20 £3 B2 RB61 8 H2
<881 4 (922 Q825 F2 B2 RE63 F5 G2
cas3 o ca [o5:014] £3 A2 ' R8G5 ES G2
C890 c4 C4 Q845 4 B2 REG7 6 G2
Q880 &4 D2 A868 F5 G2
CRE1O €2 GE QREG F6 H2 R369 5 G2
CRaty 2 GB Q886 E6 F2 RB7C E G3
{Rgiz €2 Gb QBTG £5 G3 RB72 £5 G3
CRB13 €2 Go Q875 E5 E3 R873 ES G3
CR815 c2 c4 Q885 C4 Ccs RE7s 5 G2
CRB20 G3 B3 Q8l0 G4 c4 Ra77 F5 G4
CR824 E3 C3 : ) Ra78 . FB F4
CR838 c3 [#47 AB10 02 Gb RE78 F4 G4
CRE836 <3 Ccs R812 D2 EB REBO B4 ]
CRg37 D3 G4 RE15 F2 c3 R881 B4 cB
CR841 G3 c2 RE16 F3 B3 R883 C4 s
CR842 G4 E2 RB18 F3 C3 RB85 <4 ca
CR8B0 £4 02 RB20 £2 B2 RESC 4 c3
CR851 F4 D2 : RE22 £2 B3 Ragt D4 c3
CR86O G5 G2 Rra24 £3 ’ c3
CREES E5 G2 R8I8 F2 B3 WREEO F3 21
CRa7c 4 G3 RB2T F2 B3 VREEE FB G2
CREME £5 G3 RB30 D1 G3 VRETO £4 G3
CR88s Cc4 o1 R832 E1 G3
fes iy
CHASSIS MOUNTED PARTS
CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUHT SCHEM BOARD
NUMBER LOCATION LOCATION NUMBER  LOCCATION LOCATION NUMBER LOCATION LOCATION
CBoY D4 CHASSIS FL2OM AB CHABSIS S200 Ad CHASSIS
SN Ad CHASSIS
201 Ad CHASSIS J201% Ab CHASS3IS ' .
T801 B1 CHASSIS
s
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YOLTAGE AND WAVEFORM CONDITIONS

Dangerous potentials exist at several points throughout this instrument, When the instrument is operated with the
covers removed, do not touch exposed connections or components. Some transisiors have voltages prasent on their
cases. Disconnect the power source before replacing parts.

RECOMMENDED TEST EQUIPMENT

ltem Specifications Recommendad Type

Test oscilloscope system Deflection factor, 1 mV to 50 V/div; Tektronix 5110, 5A13N, 5B10N
input impedance, T megohm; Oscilloscope system or equiv. Use a
frequency response, dc to 2 MHz. Tektronix PGOE0 or PEOB2B Probe.

Probe: 10X attenuation probe

compatible with vertical input. /n

N,

m

Voltmeter {non-loading Range, O to 250 V input, input impedance, Tektronix DM 501 Digital Multi- Q
digital multimeter) 10 megohms, meter with power module. =
'

VOLTAGE CONDITIONS § §
§

Voltage measurements on this diagram were made under the following conditions: i
Amgplifier units are installed in both vertical compartments, left vertical plug-in is switched on, rightvertical plug-inis switched off _
and a tme-base unit is installed in the horizontal cempartment. INTENSITY control is set to fully cow. Volimeter common is :
connected to chassis ground. :
g

WAVEFORM CONDITIONS (
.

OSCULOSCOPE UNDER TEST. Install an ampiifier unit in the left vertical compartment and a time-base unit in the horizontai g
compartment. Connect the CALIBRATOR output signal to the amplifier unit (set verticat input coupting to do and voits /div for a 2- %

division display). Set the time-base unit for internai auto-trigger, 2 ms/division sweep rate.

TEST OSCILLOSCOPE. Set the test oscilloscope triggering for auto mode with ac coupling from the internal scurce and set
vertical input coupling 1o ac. Connect a 10X Probe to the vertical input. Position the display as necessary.

NOTE

The waveforms shown are actual waveform photegraphs taken with a Tektronix Oscilloscope Camers System and
Projected Graticule. Vertical deflaction factor shown on the waveform is the actual deflection factor from the probe
tip. Veltages and waveforms on the diagrams are not absolute and may vary between insfrumems because of
component tolerances, internal calibration, or front-panel settings. Readouts are simulated in farger-than-normail
type.
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STORAGE CIRCUIT DIAGRAM (&

ASSEMBLY A4

CIRCET SCHEM BOARD CIRCLHET SCHEM BOARD CIRCIAT SCHEM BOARD
NUBMBER  LOCATION LOCATION NUMEER  LOCATION LOCATION NUMRER  LOCATION LOCATHIN
06 <4 B2} E3 [ s
£5 i3 D& 63 3 [
3 C4 0z E2 D3 R
EE 0B §1 [ D3 2]
E4 c3 FY £12 cz 03
jals} Ga At E4 (8% iy
it G3 At E4 D3 E3
B2 Cz AZ E4 D2 [554
3 ct 2 F2 o1 EZ
B3 1 3 G2 Et G2
c3 &3 cZ F3 F1 o1
M 02 c2 E3 F2 o™
A4 4 c2 G4 s £3
B2 23 F1 H3
£2 E2 Db G4 £1 Dz
£3 G2 Db Gé a1 D4
387 o1 E3 paiss G4 g1 £4
L3698 A2 H4 D6 G4 1 £d4
386 A2 G4 B B4 B2 £3
RE08 3] G3 02 £2
{RIZ0 £5 D5 RIZ10 P8 D4 E3 G3
CR322 ) G4 a3 £5 o o2 £4
CR3Z29 Do Ht K312 &4 c4 cz £4
CR332 B3 Cc1 F313 i4 2 3 G2
CR343 3 c2 A3ta D4 G4 E3 G2
D3 03 B316 ca G4 F3 G2
D2 E2 R3tY Cd G [0y F3
Al Fa4 R318 3 o4
D2 F3 3 24 A3 g1
jov) F3 £4 c4 £t B2
3% 2 Fd 3 C2 E2 B2
CR39G c2 F4 £4 1 3 82
CR382 £2 F2 D4 Gd E1 82
D4 G4 t2 B2
P00 c4 c4 o3 G4 03 82
P338 F1 H2 E& H2
82 a A3 81
913804 h H4 B3 Ca
G30a £5 (&1 B3 foc VR387 81 E4
Q308 23] G3 B3 €3 WRIB8 Bt E4
310 ¥4 D o2 03 VR396 E3 G2
o4 04 c2 03 WVR3IS7 €2 F3
jus &3 B2 C1
<4 G3 fape3 03 W329 &b H3
B3 03 3 Cc3 W3230 83 c1
o3 4 3 <3 W372 = F3
Partial Ad also shown on diagram 3,
CHASSIS MOUNTED PARTS
CIRCUIY SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER LCCATION LOCATION NUMBER LOCATION LOCATION
RZ00E s CHASSIS Y291 Gz CHABSIS

ww.valuetronics.com
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VOLTAGE AND WAVEFORM CONDITIONS

| WARNING

Dangerous potentials exist at several points throughout this instrument. When the instrument is operated with the
covers removed, do not touch exposed connections or cormpaonents, Some transistors have voltages present on their
cases. Disconnect the power source before replacing parts.

HECOMMENDED TEST EQUIPMENT

Item Specifications Recommended Type
" Test oscilioscope systern Deflection factor, 1 mV to B0 mV/div: Tektronix 5110, 5A13N, BB10ON
input impedance, 1 megohm; Oscilloscope systemn or equiv, Use &
frequency response, dc to 2 Mz, Tektronix PBOS0O or PBOB2R Probe.

Probe: 10X attenuation probe
compatibie with vertical input.

VYoltmeter (non-loading Range, O to 250 V nput, input impedance, Tektronix DM 531 Digital Multi-
digital multimeter} 10 megohms. meter with power module.

VOLTAGE CONDITIONS
Voltage measurements on this diagram were made under the following conditions:

Amplifier units are instailed in both vertical compartments, left vertical plug-in is switched on, right vertical plug-in is
switched off and a time-hase unit is installed in the horizontal compartment, INTENSITY control is set to fully cow. Voitmeter

common s connected to chassis ground. STORE and ERASE/ENHANCE select buitons are set to on. BRIGHTNESS {¥-T)
control is set 1o MAX.

WAVEFORM CONDITIONS

OSCILLOSCOPE UNDER TEST. Instaft an amplifier unit in the left vertical compartment and a time-base unit in the horizomtal
compartment. Connect the CALIBRATOR cutput signal to the amplifier unit {setvertical input codpling to de and volts/div for a 2-
division display). Set the time-base unit for internal auto-trigger, 2 ms/division sweep rate. INTENSITY control is set fully cow,

STORE and ERASE/ENMANCE select buttons are setto on. BRIGHTNESS (Y-Thcantrot is set to MIN ENHANCE controf is sat fully
cow. R

TEST OSCILLOSCOPE. Set the test oscilloscope triggering for auto mode with ac coupling from the internal source and set
vertical input coupling 1o ac. Connect a 10X Probe to the vertieal input. Position the display as necessary.

NOTE

The waveforms shown are actual waveform photographs taken with a Tektronix Oscilloscope Camera § ystem and
Projected Graticule. Vertical deflection factor shown on the waveform is the actual deflection factor from the probe
tip. Voltages and waveforms on the diagrams are not absolure and may vary between instruments because of
componrent tolerances, internal calibration, or front-panel settings. Readouts are simultated in larger-than-normal
type.
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51114

T
SIGNALS OUT DIAGRAM
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NUMBER LOCATION LOCATION |  NUMBER LOCATION LOCATION
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VOLTAGE AND WAVEFORM CONDITIONS

e Q
WARNING \/c
i
Dangerous potentials exist at several poims throughout this instrument. When the instrument is operated with the z
covers removed, do not touch exposed conngctions or components. Some transistors have voltages present on their £
cases. Disconnec! the power source before replacing parts. 7
T
RECOMMENDED TEST EQUIPMENT ;
. : ' )
ftem Specifications Recommended Type i
Test ascilloscope sysiem Deflection factor, 1 mV 1o 50 V/div; Tektronix 5110, BA13N, 5B10N
input impedance, 1 megohm; Oscilloscope system or equiv, Use a
frequency response, d¢ to 2 MHz, ’ Tekironix PBOBO or PBOE2B Probe.

Probe: 10X attenuation probe
compatibie with vertical input.

YVolimeter {non-ipading Range, 0 to 250 V input, input impedanca, Tekironix DM 501 Digital Muiti-
digital multimeter) 10 megohms. meter with power module.

VOLTAGE CONDITIONS
Voltage measurements on this diagram were made under the following conditions:

Ampilifier units are installed in both vertical compartments, left vertical plug-inis switched on, right vertical piug-in is switched off

and a time-base unit is installed in the horizontal compartment. INTENSITY control is set to fully cow. Voltmeter common is
connected to chassis ground.

WAVEFORM CONDITIONS

OSCILLOSCOPE UNDER TEST. Install an amplifier unit in the left vertical compartment and a time-base unit in the horizonta
compartment. Connect the CALIBRATOR output signal to the amplifier unit (set vertical input coupling to dc ané volts/div for a 2-
division display). Set the time-base unit for internal auto-trigger, 2 ms/divisioh sweep rate.

TEST OSCILLOSCOPE. Set the test oscilioscope 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 disptay as necessary.

NOTE

The waveforms shown are actual waveform photographs taken with a Tektronix Oscifloscope Camera System and
Projected Graticule. Vertical deflection factor shown on the 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
compenent tolerances, internal calibration, or front-panel settings. Readeuts are simulated in larger-than-rormal
type.

2amv | ams R0mv 2ms Izqe_niv; o 2ms Bmv 2ms

Wmyo o 2ms 200 mv Lo 2ms

1V . :2_ms
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Section 9—5111A

REPLACEABLE
MECHANICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are available from or through your local
Tektrenix, Inc. Field Office or representative.

Changes to Tektronix instruments are sometimes made to
accommodate improved components as they become available,
and to give you the benefit of the fatest circuit improvements
developed in our engineering department. It is therefore
important, when ordering parts, to 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. Field Office or
representative will contact you concerning any change in part
number.

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

SPECIAL NOTES AND SYMBOLS
X000
00X

Part first added af this serial number

Part removed after this serial numbar

FIGURE AND INDEX NUMBERS

ltems in this secticn are referenced by figure and index
numbers to the iliustrations.

INDENTATION SYSTEM

This mechanical parts list Is indented to indicate item
relationships. Foilowing is an example of the indentation systam
used in the description column.

12345 Name & Description

Assemnbly and/or Component
Attaching parts for Assembly and/or Component

Detail Part of Assembly and/or Component
Attaching parts for Detail Part

Parts of Detail Part
Attaching parts for Parts of Detail Part

Attaching Parts always appear in the same indentation as
the item it mounts, while the detail parts are indented to the right.
Inderted items are part of, and included with, the next higher
indentation. The separation symbol - - - * - - - indicates the end of
attaching parts.

Attaching parts must be purchased separately, unless otherwise
specified.

ITEM NAME

In the Parts List, an Htem Name is separated from the
description by a colon (:}. Because of space limitations, an ftem
Name may sometimes appear as incomplete. For further ftem
Name identification, the U.S. Federal Cataloging Handpook HB-1
can be utilized where possible.

ABBREVIATIONS

b INCH ELCTRN  ELECTRON

i NUMBER SIZE ELEG ELECTRICAL

ACTR ACTUATOR ELOYLY ELECTROLYTIC
ADFPTR ADAPTER ELEM ELEMENT

ALIGN ALIGNMENT EPL ELECTRICAL PARTS LIST
AL ALLMINGUM EQPT EQUIPMENT

ASSEM ASSEMBLEED £XT EXTERNAL

ASSY ASSEMBLY FIHL FILLISTER HEAD
ATTEN ATTENUATCR FLEX FLEXIBLE

AWG AMERICAN WIRE GAGE ELH FLAT HEAD

BD BOARD FLTR FH.TER

BRKT BRACKET #1 FRAME or FRONT

BRS BRASS FSTNR FASTENER

BRZ BRONZE T FOOT

BSHG BUSHING FXD FIXED

CAR CABINEY GSKT GASKET

CAP CAPAGITOR HDL HANDGLE

CER CERAMIC HEX HEXAGON

CHAS CHASSIS HEX HD HEXAGONAL HEADY
CKT CIRCUT HEX SOC  HEXAGONAL SQCKEY
COMP COMPOSITION HLCPS HELICAL COMPRESSION
CONN CONNECTCR HLEXT HELIGCAL EXTENSION
COov COVER HY HiGH VOLTAGE

CPLG COUPLING G INTEGRATED CIRCUIT
CRT CATHODE RAY TUBE i) INSIDE DIAMETER
DEG DEGREE HIENT {DENTIFICATION

DWR DRAWER IMPLR IMPELLER

@

www.valuetronics.com

1N INGH SE SINGLE END
{NCAND  INCANDESCENT SECT SECTION
INSUL INSULATOR SEMICOND SEMICONDUCTOR
INTL INTERNAL SHLD SHIELD
LPHLDR  LAMPHOLDER SHLDR SHOULDERED
MACH MACHINE SKT SOCKET

MECH MECHANICAL SL SLIDE

MTG MOUNTING SLFLKG SELF-LOCKING
NIP NiIPPLE SLVG SLEEVING
NON WIRE NOT WIRE WOUND SPR SPRING

OBD ORDER BY DESCRIPTION Ele] SQUARE

on QUTSIDE DIAMETER S8T STAINLESS STEEL
OVH QVAL HEAD STL STEEL

PH BRZ PHOSPHOR BRONZE W SWITCH

PL PLAIN or PLATE T TUBE

PLSTC PLASTIC TERM TEAMINAL

PN PART NUMBER THD THREAD

PNH PAN HEAD THK THICK

PWR POWER TNSHN TENSION

ACPT AECEPTACLE TPG TAPPING

AES AESISTOR TRH TRLSS HEAD
RGD RIGID ' VOLTAGE

RLF RELIEF VAR VARIABLE
ATNAR RETAINER W/ WITH

SCH SOCKET HEAD WSHR WASHER
SCOPE OSCH.LOSCOPE XFMR TRANSFORMER
SCR SCREW XSTR TAANSISTOR

8-1



Aeplaceable Mechanical Parts—5111A

CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER

Mir. Code Manufacturer Address City, State, Zip

83109 /0 PANEL COMPONENTS CORP, P.0, BOX 6626 SANTA ROSA, CA 95406
. 83629 PANEL COMPONENTS CORP. 2015 SECONWND 8T. BERKELEY, CA 9417C
000BEB BERQUIST COMPANY 4350 WEST 78TH MINKEAPOLIS, MN 55435
a00CY HORTHWEST FASTENER SALES, TNC. 7923 SW CIRRIIS DRIVE BEAVERTON, OR 97005
000.J4 J. PHILLIP LWDUSTRIES INC. 5713 NORTHWEST HIGHWAY CHICAGC, ILL 60646
00779 AMP, INC. P O BOX 3608 HARRISBURG, PA 17165
06666 GENERAL DEVICES GO., INC. 525 S. WEBSTER AVE. ENDIANAPOLIS, IN 46219
12134 PHILADELPHIA HANDLE COMPANY, INC. 1643 HADDON AVENUE CAMDEN, NJ 08103
12327 FREEWAY CORPORATION 9301 ALLEN DRIVE CLEVELAND, OH 44115
12697 CLAROSTAT MFG. CO., INC. LOWER WASHINGTON_STREE? DOVER, NH 03820
13511 AMPHENOL CARDRE DIV., BUNKER RAMO CORP. LOS GATCS, CA 450390
16428 BELDEN CORP. P. 0. BOX 1331 RICHMOND, IN 47374
22526 BERG ELECTRONICS, INC. YOUK EXPRESSWAY NEW CUMBERLAND, PA 1707G
26365 GRIES REPRODUCER CO., DIV. OF COATS

AND CLARK, INC. 125 BEECHWOOD AVE. NEW ROCHELLE, NY 10802
28520 HEYMAN MFG. CO. 147 N. MICHIGAN AVE. KENILWORTH, NJ Q7033
49671 RCA CORPORATION 30 ROCKEFELLER PLAZA - NEW YORK, NY 10020
70318 ALIMETAL SCREW PRODUCTS C0., INC. 821 STEWART AVE, GARDEW CITY, WY 11530
71390 CENTRALAB ELECTRONICS, DIV. OF

GLOBE~UNION, INC. P O BOX 858 FORT DODGE, IA 50501
73743 FLSCHER SPECIAL MPG. CO. 446 MORGAN ST. CINCENNATE, OH 45206
14445 HOLO-KROME CO. 31 BROOK ST. WEST HARTFORD, €T 06110
74921 ITEN FIBRE CO., 4001 BENEFIT AVE., P O BOX ¢ ASHTABULA, OH 44004
75915 LITTELFUSE, INC. 800 E. NORTHWEST HWY DES PLAINES, IL 60016
77250 PHECLL MANUFACTURING CO., DIVISION

OF ALLIED PRODUCTS CORP. 5790 W. ROOSEVELT RD. CRICAGD, IL 60650
78189 ILLINOIS TOOL WORKS, INC.

SHAKEPROOF DIVISION ST. CHARLES ROAD ELGIN, IL 60120
78471 TILLEY MFG., CO. 900 INDUSTRTAL RD. S5AN CARLOS, CA 94070
79807 WROUGHT WASHER MFG. CO. 2100 §. O BAY ST. MILWAUKEE, WI 53207
80009 TEKTRONIX, INC. ? O BOY 500 BEAVERTON, OR 97077
B0126 PACIFIC ELECTRICORD CO. 747 W. REDONDO BEACH,P O BOX 10 GARDENA, CA 90247
80710 ALLEGHENY LUDLUM STEEL CORP., A DIVISION

OF ALLEGHENY LUDLUM INDUSTRIES, INC. BRACKENRIDGE WORKS, RIVER AVE. BRACKENRIDGE, PA 15014
83385 CENTRAL SCREW CO. 2530 CRESCEWT DR. BROADVIEW, 11 60153
86445 PENN FIBRE AND SPECIALTY CO., INC. 2032 E. WESTMORELAND ST, PHILADELPHIA, PA 19134
86528 SEASTROM MFG. COMPANY, INC. 701 SONORA AVENUE GLENDALE, CA 9120%
93907 TEXTRON INC. CAMCAR DIV 600 I8TH AVE ROCKFORD, IL 61101

9.2
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Replaceable Mechanical Parts—511tA

Fig. &

inde Tektronix  Serial/Mocel No. MIr

No: Part No.  EH Dscont  Qiy 12345 Name & Deascription Code  Mfr Part Number
1-1  200-1218-00 1 RTNR,CRT SCALE:6.814 X 5.125,NYLON 80009 2060-1218-00
. (ATTACHING PARTS)
=2 211-0188-00 2 SCREW,MACHINE:4~40 X 0.30 INCH,SST 83385 08D
P S —
-3 337-1440-01 1 SHLD,IMPLOSTON:GREEN 80009 337-1440-01
—4  386-1946-00 1 SUPPORT,CRT:FRONT 80009 386~1946-00
=5 348-0279%-00 2 PAD,CUSHIONING:G (CUT TO FIT) 80609  348-0279-00
-6 348-0070-01 3 PAD,CUSHIONING:0.69 INCH,RUBBER 80009  348-0070-01
=7 348-0145-00 1 GROMMET,PLASTIC:U~SHP,1.0 X 0.42 INCH 80009 348-0145~00
-8 344-0226-00 1 CLIP,CABLE: 80009  344~0226-00
(ATTACHING PARTS)
=% 219-0401-00 -1 NUT,PLATN,HEX.:6-32 X 0.312 INCH,CD PLATED 73743 93262~02
- - R o o =
-10  334-1379-00 I LABEL:CRT,ADHESIVE BACK 80009  334-1379-00
-1l 337-1419-05 1 SHIELD $ECT,CRT: 80009 337-1419-05
-12  337-1420-00 1 SHIELD SECT,CRT: 80710 337-1420-00-B
-13  354~0409-00 1 R,CLP,CRT SHLD:U/0 2.375 OD SHIELD 80009 354-0409-00
14 343-0123-01 2 CLAMP,RET.,ELEC:CRT,REAR 80009 343-0123-01
(ATTACHING PARTS)
-15 211-0632-00 1 SCREW,MACHINE:6-32%2.250 INCH,FILH,STL 23385 OBD
-6 220~0444-00 1 ®NUT,PLAIN,SQ:6-32 X 0.250 INCH,STL 70318 ©0BD
- K = —
=17 &07-0922-00 1 BRACKET,CRT CLP:ALUMINUM 80009 407-0922-00
(ATTACHING PARTS)
-18 211-0507-00 2  SCREW,MACHINE:6-32 X 0.312 INCH,PNH STL 83385 08D
PR . S
=19 384-1064~00 1 ENOB:10.185 L X 0.125 0D,5-40 THD 80009  3B84~1064~00
-20  119-0373-00 1 COILL,CAL: 80009 119-0373-00
(ATTACHING PARTS)
=21 210-0442-00 2 NUT,PLAEN,HEX.:3-48 X 0.187 INCH,CD PL BRS 73743 3014-402
~22  210-0004-00 2 WASHER,LGCK:#4 INTL,0.015THK,STL CD PL 78189 OBD
-23  210-~0259-00 1 TERMINAL,LUG:0.099"ID INT TOOTH,SE 80009 210-025%-00
-24  210-0994-00 2 WASHER,FLAT:0.125 ID X 0.25" OD,STL 86928 5702-201-20
=25  210-0935-00 2 WASHER,NONMETAL:FIBER,0.14 IDX 0.375"0D 74921 ©OBD
-26  361~-0059-01 1 THSULATOR,PLATE:1.093 X 0.343 X 0.125 INCH 80009 361-0059-01
~27  210-0593-00 2 NUT,FINISHING:0.25 HEX X 0.312" LONG,BRS 80009 216-0593-00
PRI S r——
-28 358-0216-00 1 BUSHING,PLASTIC:0.257 ID X 0.412 INCH OD 20009 358-0216-00
~29  366~0494-00 1 KNOB:GRAY WITH SETSCREW 80009 366-0494-00
213-0153-00 1l . SETSCREW:5-40 X 0.125,STL BK OXD,HEX SKT. 000CY OBD
-30 366-1391~00 1 KNOB:6Y,0.081 ID X0.28 QD 80009 366-1391-00
213-0725-00 1 . SETSCREW:3-48 ¥ 0.095 INCH,HEX SOC STL 74445 OBD
-31 366-1077-00 1 ENOB:GRAY 80009 366-1077-00
213-0153~00 1 . SETSCREW:5-40 ¥ 0.125,8TL BK OXD,HEX SKT 0G0CY  OBD
~32  366-1023-01 1 RNOB:GY,0.127 ID X0.392 oD X 0.531 H 86009  366~1023-01
. 213-0153-00 1 . SETSCREW:5-40 X G.125,STL BK OXD,HEX SKT 000CY  OBD
=33 366-1257-44 2 PUSH BUTTON:5IL GRAY,UPPER 80009 366~1257-44
-34  366~1257-45 2 PUSH BUTTON:SIL GRAY,LOWER 8000  366-1257-45
-35 366-1257-46 1 PUSH BUTTON:SIL GRAY,ERASE 80009 366~1257~46
=36  366-1553-00 1 PUSH BUTTON:SIL GY,0.18 SQ X 0.43 80009 366-1559-00
-37 426~0681-00 5 FR,PUSH BUTTON:GRAY PLASTIC 80009 426-0681-00
-38 426-1072-00 1 FRAME,PUSH BTN:PLASTIC 80009 426-1072-00
-39 333-2898-00 1 PANEL,FRONT: 80009 333-2898-00
“hQ e e — 1 RES.,VAR,NONWIR:(SEE R200A,B REPL}
(ATTACHING PARTS)
=41 210-0583-00 1 KUT,PLAIN,HEX:0.25-32 X 0.312 INCH,BRS 73743 IX20317-402
~42  210-0940-00 ! WASHER,FLAT:0.%5 ID X 0.375 INCH OD,STL 79807 0BD
o owe o o o
R I 1 RES.,VAR,NORWIR:(SEE R2%5 REPL)
(ATTACHING PARTS)
~44  210-0583-00 1 NUT,PLAIN,HEX:0.25-32 X 0.312 INCH,BRS 73743 2X20317-402
~45  210-0940-00 1 WASHER,FLAY:0.25 ID X 0.375 INCH OD,STL 79807 OBD
~46  210-0046-00 1  WASHER,LOCK:0.261 ID,INTL,0.018 THK,BRS TBEBY  1214~05-00~0541C

@
www.valuetronics.com

[ TS

§-3



Replaceable Mechanical Par‘té———f’:"& i1A

Fig. &
Index  Tektronix  Serial/Model Ne. _ Mir
No. Part No.  Eff Dscont Qty 12345 Name & Description Code  Mfr Part Number
1-47  weme o 1 RES.,VAR,NONWIR:{SEE A4R325 REPL)
(ATTACHING PARTS)
=48 2]0-0583-00 1 NUT,PLAIN,HEX:0.25-32 % 0.312 INCH,BRS 73743 2X20317-402
-49  210-0940-00 1 WASHER,FLAT:0.25 ID X 0.375 INCH 0D,STL 79807 OBD
~50  358-0378-00 1 BUSHING,SLEEVE:(0.131 ID X 0.125 L 80009 358-0378-00
_ . - W o wow
=51 e e 1 RES.,VAR,NONWIR:(SEE R29] REPL)
(ATTACHING PARTS)
~52  220-0495-00 1 NUT,PLAIN,HEX.:0.375-32 X 0.438 INCH BRS 73743 OBD
~53  210-0978~00 1 WASHER,FLAT:0.375 ID X 0.50 INCH 0D,STL 78471 OBD
=54 210~0012-00 2 WASHER,LOCK:INTL,(.375% ID X ¢.50" OD STL 78189 1220-02-00-0541C
~5%  210~0207-00C 1 TERMINAL,LUG:0.375 INCH DIAMETER 12697 01136902
- = o P = e
=56 —mwes e 1 SWITCH,PUSH:{SEE 5201 REPL)}
=57 376~0127-C0 1 COUPLER,SHAFT:PLASTIC 80009 376-0127-00
-58 337~1421-00 1 SHIELD,ELEC:HI~VOLTAGE 80009 337-1421-00
. {ATTACHING PARTS)
-5%  211-0504~00 3 SCREW,MACHINE:6-32 X 0.25 INCH,PNH STL 83385 OBD
- e B e o —
60  348-0115-00 2 GROMMET,PLASTIC:U-SHP,0.548 X0.462 INCH 80009 348-0115-00
-6l 407-0896-00 1 BRACKET,CHASSIS:ALUMINOM 80009 407-0896-00
(ATTACHING PARTS)
-62  2:11-0538~00 1 SCREW,MACHINE:6-32 X 0.312"1006 DEG,FLH STL 83385 OBD
_-_ - o W - =
~83  214-0982-00 1 CONTACT,ELEC:GROUNDING 80009 214-0982-00
(ATTACHING PARTS)
-84  211~3538-00 3  SCREW,MACHINE:6-32 X (.312"100 DEG,FLH STL 83385 OBD
_ . e W o e o
~65  200-1204-01 1 COVER,CRT:REAR ALUMINUM,PTD BLUZ 80009 200~1204-01
{ATTACHING PARTS)
-66  210-0401-00 2 NUT,PLAIN,HEX.:6-32 X 0.312 INCHE,CD PLATED 73743 93262-02
-67  210-0005-00 2 WASHER,LOCK:#6 EXT,0.02 THK,STL 78189 1106~00
- = W e e o
-68 161~0066~00 1 CABLE ASSY,PWR,:3,18 AWG,115V,98.0 I, 16428 KHB481
~63  161-0066-09 1 CABLE ASSY,PWR:3,0.75MM 5Q,220V¥,96.0 L 80126 OBD
—————————— - (OPTION Al EURCPEAN)
70 161-0066-10 1 CABLE ASSY,PWR:3,0.75MM 5Q,240Y,96.0 L 53109 OBD
—————————— - (OPTION A2 UNITED KINGDOM)
~71  161~0066~11 1 CABLE ASSY,PWR:3,0.75MM,240V,96.0L $3109 OBD
—————————— - {OPTION A3 AUSTRALIAN)
~72  161-0066-12 I CABLE ASSY,PWR:3,18 AWG,240V,96.0 L 80126 OBD
—————————— -~ (OPTION A4 NORTH AMERICAN)
=73 161-0154-09 1 CABLE ASSY,PWR:3,0.75MM 5Q,240V,64,2.5M L 000JA OBD
——————————— - (OPTION A5 $WIss)
=74 204-0832-00 1  BODY,FUSEHOLDER:3AG,5 X 20MM FUSES 53629 031.1673(MDLFEU)
{ATTACHING PARTS)
=75 210-0012-00 }  WASHER,LOCK:INTL,0.375 ID X 0.50" OD STL 78189  1220-02-00-0541C
- = % L o -
~16  200-2264—00 1 CAP.,FUSEHOLDER:3AG FUSES $3629 FEK 031 1666
=77 200-0237~04 1 COVER,FUSE HLDR:PLASTIC 80009 200-0237-04
-78  131-0955-00 1 CONM,RCPT,ELEC:BNC,FEMALE 13511 31-279
{ATTACHING PARTS)
-79  210-0255-00 1 TERMINAL,LUG:0.391" ID INT TOOTH 80009 210-0255-00
- —_ - ¥ o - -
-80  210~0202-00 2 TERMINAL,LUG:0.146 ID,LOCKING,BRZ TINNED 78189 2104-06-00-2520N
(ATTACHING PARTS)
-81 210-0401-00 2 NUT,PLAIN,HEX.:6-32 ¥ 0.312 INCH,CD PLATED 73743 93262-02
—_ - K - - .
~82  136-0723-00 1 SKT,PL-IN ELEK:ELCTRE TUBE,14 CONT W/LEAD 80009 136-0723-00
—83 e e 1 FILTER,RFI:{SEE FL20] REPL)
{ATTACHING PARTS)
-84 711-0012-0C 2 SCREW,MACHINE:4-4C X 0.375,PNH STL €D Pl 83385 OBD
—_ = wn K e e -
-85 333-1426-04 1 PANEL,REAR: 80009 333-1426~04
-86  334-2154-0C0 1 MARKER,IDENT:MKD CAUTION 80009 334-2154~00
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ﬁeplaceabfe Mechanical Parts—5111A

Fig. &
index  Tektronix  Serial/Maodel No. o Mir
No. Part No.  Eff Dscont  {ty 12345 Name & Description Code  Mfr Part Number
1-87  337-29%94-00 i SHIELD,ELEC:CKT BOARD 80009 337-2994~00
---------- ~  {RACKMOUNT ONLY)
(ATTACHING PARTS)
-88  212-0103-00 3 SCREW,MACHINKE:8-32 X 0.375 HEX HD,STL 77256  OBD
—————————— - (RACKMOUNT ONLY)
-89 129-0456-00 2 SPACER,POST:0.75 L,W/4-40STUD,TAP,BRASS 80009 129-0456-00
—————————— - (RACKMOUNT OKLY)
- e E o w —
G) e e 1 CKT ROARD ASSY:STORAGE(SEE A4 REPL)
""""" {ATTACHING PARTS)
=91  211-0008-00 4 SCREW,MACHINE:4-40 X 0.25 INCH,PNH STL 83385 OBD
- e K - = -
C e e = CKT BOARD ASSY INCLUDES:
=92 131-0608-00 12 . TERMINAL,PIN:0.365 L X 0.025 PE BRZ GOLD 22526 47357
—93 e o 4 . TERM,TEST POINT:{SEE A4%P1,2,3,4 REPL)
~84 e —ma 1 . SWITCH,PUSH:(SEE A48375 REPL) -
e T — 2 . SWITCH,PUSH:(SEE A4S!25,8330 REPL)
=06 —m—mm e 1 . SWITCH,PUSH:(SEE A45372 REPL)
=97  361-0411~00 12 . SPACER,PUSH SW:0.13 & X 0.375 INCH L,PLSTC 71590 J64285~00
=98  384-1136~00 3 EXTENSION SHAFT:0.95 INCH LONG 80009 384-1136-00
-99  384-13%0-00 1 EXTENSTION SHAFT:4.460 INCH LONG,OFFSET 80009 384-1390-00
1[I 1 CKT BOARD ASSY:HIGH VOLTAGE(SEE A3 REPL)
~101 131-0589-00 16 . TERMINAL,PIN:0.46 L X 0.025 5¢ 80009 131-0589-G0
-102 136-0183-00 2 . BDCKET,PLUG-IN:3 PIN,ROUND 80009 136-0183-00
136-0254-01 2 . SOCKET,PIN TERM:U/W 0.031 TO 0.04 DIA PINS 00779 1-331892-8
=103 - e 1 . TRAKSISTOR:(SEE A3(252 REPL)
{ATTACHING PARTS)
~-104 210-0407-00 1 . NUT,PLAIN,HEX.:6-32 % 0.25 INCH,BRS 73743 3038-0228-402
-105 210-00%5-00 1 . WASHER,LOCK:SPLIT,0.145 ID X 0.253 OD,STL 83385 OQBD
=106 214~1610-00 1 . HEAT SINK,ELEC:TRANSISTCR 80009 214-1610-0C
~107 211-0578-00 2 . SCREW,MACHINE:6-32 ¥ (.438 INCH,PNH STL 83385 OBD
-108 214-2811-G0 4 . HEAT,SINK,XSTR:TO-202 ALUMINUM 80009 214-2811-00
~109 337-1179-00 1 . SHIELD,ELEC:DEFLECTION AMP 80009 337-1179-00
~110 344-0286-00 1 . CLIP,ELECTRICAL:FOR 3AG FUSE,BRS 75915 102074
-111 129-0891-00 L . SPACER,POST:0.406 L,W/16~32 THD THRU NYL 80009 129-0891-00
{ATTACHING PARTS)
-112 211-0503-00 1 . SCREW,MACHINE:6-32 X 0.188 INCH,PNH STL 83385 OBD
- v = W e
-113 348-0115-00 2 GROMMET,PLASTIC:U-SHP,0.548 X0.462 INCH 80009 348-0115-00
~1i4 344-0225-00 2 CLIP,CABLF: 80009  344-0225-00
«115 348-0516-00 1 GROMMET,PLASTIC:BLACK,ROUND,0.188 ID 28520 $8312-3
116 ——wm e 1 SWITCH,THERMOSTATIC:(SEE 5200 REPL)
(ATTACHING PARTS)
~117 210-0586-00 2 NUT,PL,ASSEM WA:4-40 X G.25,5TL CD PL 83385 OBD
- —_- = % e - =
-118 407-2270-02 1 BRACRET,CHASSIS: 80009 407-2270-02
(ATTACHING PARTS)
~119 211-05064-00 2 SCREW,MACHINE:6-32 X 0.25 INCH,PNH STL 83385 OBD
o e T m =
-120 343~0088-00 3 CLAMP,LOOP:0.062 INCH DIA 80009  343-0088-00
—12] s e 4 TRARSISTOR:(SEE Q362,372,392,396 REPL)
{ATTACHING PARTS)
-122 2}1-G008-00 & SCREW,MACHINE:4-40 X 0.25 INCH,PNH STL 83385 OBD
~123 210-1178~00 4  WASHER,SHLDR:U/W TO-220 TRANSISTOR 49671 DFI37A
P S,
~124 342~-0355-00 4 INSULATOR,PLATE:TRANSISTOR,SILICONE RUBBER 000BB  7403-09FR-51
~125 441-0991-0% 1 CHAS,DSPL UNTT#MAIN 80009 441-0991-05
{ATTACHING PARTS)
~126 211-0504-00 2 SCREW,MACHINE:6-32 X 6.25 INCH,PHH STL 83385 OBD
-127 211-0538-00 2 SCREW,MACHINE:6-32 X 0.312"100 DEG,FLH STL 83385 OBD
~128 210-0457-00 2 NUT,PL,ASSEM WA:6-32 X 0,312 INCH,STL 83385 OBD
@ 9-5
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Fig. &
Index  Tektronix  Serial/Model No. o s
No, Part No. Eff Dscont  Qty 12345 Name & Description Cede  Mir Part Number
e B Tr— 1 CKT BOARD ASSY:INTERFACE(SEE Al REPL)
(ATTACHING PARTS)
-2 213-0146-00 4 SCR,TPG,THD FOR:6-~20 X 0.313 INCH,PNH STL 83385 OBD
- - - R .
—————————— ~ CKT BOARD ASSY INCLUDES:
-3 131-0589~00 20 . TERMINAL PIN:0.46 L X 0.025 59. 80009 131-0589-00
I 3, CONNECTOR,RCPT,:{SEE AlJ300,J600,J1000 REPL)
=5  214~1593-02 6 . KEY,CONN PLZN:CKT BD CONN 80009 214~1593-02
-6 200-2601~00 3 . COVER,ELEC CONN:W/POLARIZING XEY 80009  200~2601-00
7. 131~2423-00 3 CONTACT,ELEC:PLUG~IN GHD,CU BE BRT DIP 80009 131-2423-00
=8 441-1641-00 1 CHASSIS,SCOPE:INTERFAGE 80009 441-1641~00
{ATTACHING PARTS)
=9 211-0008-00 4  SCREW,MACHINE:4-40 X 9.25 INCH,PNH S$TL 83385 OBD
-10  210-0201-00 1 TERMINAL,LUG:0.}2 ID,LOCKING,BRZ TIN PI 86928 OBD
- — e % - - =
R - 1 CKT BOARD ASSY:LV POWER SUPPLY(SEE A2 REPL)
{ATTACHIGC PARTS)
=12 211-0504-00 6 SCREW,MACHINE:6-32 X 0.25 INCH,PNH STL 83385 0BD
—_ e B e - -
—————————— -~ CKT BOARD ASSY IRCLUDES:
-13  131-0608-00 16 ., TERMINAL,PIN:0.365 L X 0.02% PH BRZ GOLD 22526 47357
~14  131-0589-00 12 . TERMINAL,PIN:0.46 L X 0.025 §¢ 80009 131-0589-00
=15 e e 4 . TERM,TEST POINT:{SEE A27P810,820,840,860 REPL)
~16  344-D326-00 14 . CLIP,ELECTRICAL:FUSE,BRASS 75915 102071
~17  385-0149~00 2 . SPACER,POST:0.625 L W/4-40 THD EA END,NYL 80009 385-0149-00
: {ATTACHING PARTS)
=18  21}=0040~00 2 . SCREW,MACHINE:4-40 X 0,25",BDGH PLSTC 26365 OBD
T
=19 e e 1 TRANSFORMER:(SEE T801 REPL)
(ATTACHING PARTS)
-20  212-0522-00 4 SCREW,MACHINE:10-32 X 2.50",HEX HD STL 83385 OBD
~21  210-0812-00 4 WASHER,NONMETAL:#10,FIBER 86445 OBD
=22 166—0457~00 4 INSUL SLVG,ELEC:0.19 ID X 1.875"LOKG MYLAR 80009 166-0457-00
=23 220~0410-00 4 NUT,EXTENDED WA:10-32 X 0.375 INCH,STL 83385 OBD
~24  210-0401-00 1 NUT,PLAIN,HEX.:6~32 X 0.312 INCH,CD PLATED 13743 93262-02
~25  210-0005~00 1 WASHER,LOCK:#6 EXT,0.02 THK,STL 78189 1106-00
- - - % L -
~26  200~0772-09 1 COVER,ELEC XFMR:3.125 X 3.75 X 0.875 80009  200-~0772-09
-27  333-1425-11 1 PANEL,REAR: 80009 333-1425-11
-28 385-0G012-00 1 SPACER,POST:0.312 OD,0.562 L W/8-32 THD 80009  385-0012-00
(ATTACHING PARTS) i
~29  211-0025=00 1 SCREW,MACHINE:4~40 X G.375 i00 DEG,FLH STL 83385 0D
- = % L
-3¢  343-0315-00 2 CLAMP,XSTR: 80009 343-0315-00
-(ATTACHING PARTS)
-31  210-0407-00 6 NUT,PLAIN,HEX.:6-32 X 0.25 INCH,BRS 73743 3038-0228-402
-32  210-0862-00 6 WASHER,FLAT:0.}5 ID X 0.312 INCH OD 12327 OBD
P SR,
~33  342-0082-00 3 INSULATOR,PLATE:0.52 SQ X 0.015 INCH THX,AL 80009  342-0082-00
~34  351-0293-00 3 GUIDE,SLIDE:BLUE 8000  351-0293-00
~35  351-0286-07 3 GUIDE,PL-IN UNI:LOWER,NYLOW 80009 351-0286~07
(ATTACHING PARTS)
-36 213-0813-00 2 SCREW,TPG,TR:4-20,0.312 L,PLASTITE 93907 0BD
~37  213-0814~00 1 SCREW,TPG,TR:4~20,0.25% L,PLASTITE $3907 O0BD
—_ o W o
-38 426-0738-02 1 FRAME ASSY HMON: 80009 426-0738-02
=39 e e 1 CKT BOARD ASSY:SIGNAL OUT{SEE A5 REPL)
—————————— =~  {(OPTION 07 ONLW)
(ATTACHING PARTS)
40 211-0292-00 3 BSCR,ASSEM WSHR:4-40 X 0.29,BRS NI PL 78189 OBD
---------- - {(OPTION 07 ONLY)
P
—————————— ~ CKT BOARD ASSY INCLUDES:
-41  131-0589-00 20 . TERMINAL,PIN:0.46 L X 0.025 S0 80009  131-0589-00
—————————— - . (OPTION 07 ONLY)
47 mmemm % COWN,RCPT,ELEC:(SEE J916,917,918,919 REPL)
—————————— - {OPTION 07 ONLY)
~43  333-1425~12 1 PANEL,REAR: 80009 333-1425-12
—————————— - (OPTICN 07 ONLY)
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Replaceable Mechanical Parts—51114

Fig. &
index  Tektronix Seriai/Model No. o Mty
No. Part No.  Eft Oscont Qty 12345 Name & Description Code  Mfr Part Number
3-1 200-0728-06 1 COVER,HDL END: 80009 200-0728-06
-2 200-0728-D0 1l COV,HANDLE END: 80009 200-0728-00
-3 386-1624~00 2  PLATE,HDL RTHNG:STAINLESS STEEL 80009 386~1624~00
=4 367-0116-00 1 HANDLE,CARRYING: 12136 OBD
(ATTACHING PARTS)
=5 212~0597-00 4 SCREW,MACHINE:10~32 X 0.50 INCH,STL 93907 OBD
- - e K - =
-6 386-1283~00 2  PLATE,HDL MTG:FRONT 80009 386-1283-00
-7 390-0469-00 2  CAB.SIDE,DSPL:SIDE 86009  390-0469-00
390-0471~00 1 COVER,DISPLAY:LEFT SIDE BENCH W/LATCH 80009 390~0471-00
—————————— -  (OPTION 02 ONLY)
-8  337-3015-01 1 SHIZLD,ELEC:HIGH VOLTAGE,W/SPCR 80009 337-3015-01
(ATTACHING PARTS)
-9 212-0105-00 2 SCREW,EXT RLV:8-32 X 0.312 INCH,HEX HD STL 80009 212-0105-00
-10  212-0008-00 2 SCREW,MACHINE:8-32 X 0.500 INCH,PNE STL 83385 OBD
=11 210~-0008-00 2 WASHER,LOCK:INTL,0.172 1D X 0.331"0OD,STL 78189  1208-00~00-0541C
~12  348-0208-00 2 FOOT,CABINET:LEFT FRONT AND RIGHT REAR 80009 348-0208-00
—————————— - {SUBPART OF 390-0470-00)
-13  348-0073-00 2 HINGE BLOCK,STA:L FR,R REAR,BLACK ACETAL 80009 348-0073-00
—————————— «~ {SUBPART OF 390-0470-00)
{ATTACHING PARTS)
-l4  211~0532-00 4  SCREW,MACHINE:6-32 X 0.75 INCH,FILH STL 83385 OBD
—————————— - (SUBPART OF 390-0470-00)
R I
-15  348-0207-00 2 FOOT,CABINET:RIGHT FRONT AND LEFT REAR BOG0S  348-0207-00
—————————— -  (SUBPART OF 390-0470-00)
-16 348-0074-00 2 HINGE BLOCK,STA:R FR,L REAR,BLACK ACETAL 80009 348-0074-60
—————————— - {(SUBPART OF 390-0470-00)
(ATTACHING PARTS)
~17  211-0532-00 4 SCREW,MACHINE:6-32 X 0.75 INCH,FILH STL 83385 OBD
~18 210-0457-00 & NUT,PL,ASSEM WA:6-32 X 0.312,8TL CD PL 83385 OBH
- - K - = -
-19  348-0275-00 1 FLIPSTAND,CAB.: 80009 348-0275-00
=20 343-0256-00 2 RINR BLK,SCOPE: 80009 343-0256-00
(ATTACHING PARTS)
~21  211-0531-00 4 SCREW,MACHINE:6-32 X 0,375,FIL,STL 83385 OBD
e ™ I
-22  390-0470-00 1 CAB.BOT,DSPL:BOTTOM 80009 390-0470-00
~23  200-1375-00 1 COVER,SCOPE :FRONT 80009 200~1375-00
—————————— - (OPTION 02 ONLY)
98-8
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Replaceabfe Mechanical Paris—5111A

Fig. &
“Index  Tekironix  Serial/Model No. o Mir
- No. Part No.  Eff Dsgcont  Qiy 12345 Name & Description Code  Mir Part Number
4-1  351-0145-01 1 SLIDE,DWR,EXT:W/CLOSED MOUNTING SLOTS 80009 351-0195~01
- 351~0G104-00 1 SLIDE SECT,DWR:12.625 X 2.25 06666 C-720-2
(ATTACHING PARTS)
-1 212-0004-0C 6 SCREW,MACHINE:§-32 X 0.312 INCH,PNH STL 833185 OBD
=& 210-0858~00 6 WASHER,FLAT:G.500 0D X 0.171 ID X 0.063 THX 80009 210-0858-00
—m e K
=5 407-0899-00 2  BRACKET,RACK MT:ALUMINUM 80009 407-0899-00
(ATTACHING PARTS)
-6 212-0040-00 ? SCREW,MACHINE:8-32 X 0.375 100 DEG,FLH §7%L §3385 OBD
- e e W m m -
=7 380-0502-00 1 CAB.SIDE,DSPL:RIGHT,RACK 80009 390-0502-00
-8 390-0503-00 1 CAB.SIDE,DPSPL:LEFT,RACK 80009 3%0-0503-00
=9 337-2994-00 -1 SEIELD,ELEC:CIRCUIT BOARD 80009  337-2994-00
{ATTACHING PARTS)
=10 2:2-0103~00 3 SCREW,MACHINE:8-32 X 0.375 HEX HD,STL 7725¢ OBD
-1l 129-0456-00 1 SPACER,POST:0.75 L,W/ 4-408TUD,TAP,BRASS 80009 129-0456-00
PO
-12 361-0389-00 2 SPACER,PLATE:0.125 AL,L-SHAPE 80009 361-0389-00
{ATTACHING PARTS)
~13  212-0104~00 3 SCREW,MACHINE:8-32,0.75 HEXSTL 80009  212~0104~00
~14  230-0008-00 3 WASHER,LOCK:INTL,0.1i72 ID X 0.331"0D,STL 78189  1208~00-00-05410
-i5 129-0456—00 1 SPACER,POST:0.75 L,W/4-40STUD,TAP,BRASS 80009 129-0456-00
- —_- = % = = -
=16 390-0505-00 2 CAB.BOT,SCOPE: 80009 390-0505-00
WIRE ASSEMBLIES
175-6076-00 ~ CA ASSY,SP,ELEC:3,22 AWG,3.5 L RIBBON 80009 175-6076-00
e ~ (FROM AZ TO AlP640)
175-6077-00 - CA ASSY,SP,ELEC:6,22 AWG,3.0 L RIBBOW 80009 175-6077-00
—————————— - (FROM A2 TO AlP740) '
175-4792-00 - CA ASSY,SP,ELEC:2,22 AWG,20.0 L RIBBON 80009 175-4792-00
—————————— - {FROM A2P8%0 TO CAL. COIL)
175-4793-00 - CA ASSY,SP,ELEC:%,22 AWG,10.0 L RIBBOR 80009 175-4793-00
—————————— ~ (FROM A3P205 TO RZ00A & A4)
175-4794~00 - CA ASSY,S$P,FLEC:3,22 AWG,3.5 L RIBBON 80009 175-4794-00
—————————— - (FROM A4P200 TO RZ0OB)
175-4795-00 - CA ASSY,SP,ELEC:9,22 AWG,3.5 L RIBBON 80009  175-4795-00
—————————— «~  {FROM A3PZ60 TO A4)
175-4796~00 - €A ASSY,SP,ELEC:10,22 AWG,11.0 L RIBBON 80009  175-4796~00
—————————— -~  (FROM A3 TO A2ZP850}
175-4797-00 - A ASSY,SP,ELEC:6,22 AWG,13.0 L RIBBON 80009 175-4797-00
—————————— ~ (FROM A3 TO AIP800}
175~4798-00 - CA ASSY,SP,ELEC:2,22 AWG,10.0 L RIBBON 80009  175-4798-00
__________ «~ {FROM A3 TO AlPS500)
WIRE ASSEMBLIES (OPTIOR 07 OMLY)
198-4024-00 -~ WIRE SET,ELEC: 80009  198-4024-00
—————————— ~  {FROM A7P914 PO J916,J917,3918 & 3919)
198-4025~00 -~ WIRE SET,ELEC:: 80009 198-4025-00
—————————— ~  (FROM A7PS10 TO Al)
---------- - (FROM A7PY911 TO Al)
—————————— - (FROM A7P%12 TO Al)
—————————— - (FROM A7P913 TO Al)
@ 9-9
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Fig. &

Index  Tektronix  Serial/Model No. Mfr
No. Part No. Eff Dscont Oty 12345 Name & Description Code  Mfr Part Number
G70-3934~00 1 MANUAL,TECH:INSTRUCTION 80009  070-3934-00

5111A STORAGE OSCILLOSCOPE
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MANUAL CHANGE INFORMATION

At Tekironix, we continually strive {0 keep up with latest elecironic developments
by adding circuit and component improvements to our instruments as soon as they
are developed and tested.

Sometimes, due to printing and shipping requirements, we can't get these
changes immediately into printed manuals. Hence, your manual may contain new
change information cn following pages.

A single change may affect several sections. Since the change information sheets
are carried in the manual until ali changes are permanently entered, some
duplication may ocour. if no such change pages appear following this page, your
manual is correct as printed,

www.valuetronics.com



MANUAL CHANGE INFORMATION

 COMMTTED TO EXCELLENGE Date: 2-11-81 Change Reference: €100/281
GENERAL Manual Part No.: GENERAL

Product:

DESCRIPTION

WARNING

During rackmount installation, interchanging the left and right slide-out track
assemblies defeats the extension stop (safety latch) feature of the tracks.
Eqguipment could, when extended, come out of the slides and fall from the rack,
possibly causing personal injury and equipment damage.

When mounting the supplied slide-out tracks, inspect both assemblies to find
the LH (left hand) and RH (right hand) designations to determine correct
placement. Install the 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
instructions in this manual for complete information.

Page 1 of !

www.valuetronics.com



Product: __2111A/R5111A Date: lay 7, 1982  Change Reference: C2/582

DESCRIPTION

be Install an amplifier plug~in in the left com=
partment =nd set it for CH 1 mede; 50 mv/div..

c. Connect the test scope to the LEFT OUT connector.
Set-up the test scope for 1 volt/div, 20 ws/div, untrig-
gered.

d. Connect the cutput of the sine~wave generator
to the amplifier CH 1 input. Set the sine-wave gen-
eratcr for 500 Hz, and adjust the generator amplitude
contrel to display a 6 div. signal on the test scope.

e. Remove the cable from the ftest scope input and
connect a 50 Q termination to the cable. Reconnect
the cable and termination to the test scope input.

f. Set the test scope for .1 Volt/div..
ge Check~for a display of 2.9 div. & 3 dive..

he Repeat the procedure of Step Ya. through 78.
(for the left compartment) to check the CENTER and
RIGHT compartments/outputs. Note that parts b and c
will refer to either the CENTER or RIGHT compariments
and connectors respectively.

Page 3 of 3
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COMMITTED TO EXCELLENCE Date: _sug. 26, 1362

MANUAL CHANGE INFORMATION

Lo

These parts (foroids) are located on the AL-INTLE

Page 1 of L

Change Reference: 48148
Product: __ 51314 /R Manuat Part No,: _070=~3934-00
DESCRIPTION
EF SN BOL1CE07Y
REFLACSALLE ELECTRICAL FARTS CHANGES

CHANGE TO:

ALWEL3 276=0552~00 & 176-0005-00 wLILD BEAD  BLMR VERRITE & WIRE,ELEC
A1W514 276-0532-00 & 176~0005-0C  SHLD BEAD,EL.:FLRRITE & WIRE,ELEC

www.yaluetronics.com




MANUAL CHANGE INFORMATION

COMMITTED T EXCELLENCE Date: Aug. L2, l982 Change Reference: IILF??BO

Product: S11LASRS111A Manual Part No.: _070-35%4-00

DESCRIPTION

AFF BN BOlCz22h4

REFLACEABLE BLECTRICAL PARTS & SCHEMATIC CHANGES

CHANGE T0:

A3 670-1621-12 CKT BOARD AS:Y:HIGH VULTAGE
A3CL06 263-0692-00 CAY 2D, HICA,DI: 670PF 17, 300V
A3CL26 283-0775-00 CAP,FXD,MICA,DI: 639PT, 1%, 500V

Theze capacitors are localed on the DIIGH VCLTAGE board, and are
shovn on Diagram 2.

Page 1 of 1




COMMETTED TO EXCELLENGE Date: June 24, 1962  Change Reference: . M47

MANUAL CHANGE INFORMATION

515

Product: __5111A/R51114 Manual Part No.: _.Q70-3934-0¢

BESCRIPTION

EFF SN BO10100 (all serial numbers)

REPLACEABLE ELECTRICAL PARTS & SCHEMATIC CHANGES

REMOVE:
A1c921 281-0811-00 CAP,F¥D,CER DI:10 PF,10%,100V

A1CS92L1 is located on the AL-INTERFACE beard and is shown on
Diagram 1, Interface.

Page L of 1
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MANUAL CHANGE INFORMATION

” COMMITTED 10 EXCELLENGE Date: _April 29, 1982  Change Reference: C1/Le2

Product: 5111A/RS113A Manual Part No.: 070=3934-00

DESCRIPTION

REPLACEABLE BLECTRICAL PARTS CHANGIS

CHANGE TC:

A3R236 31.5-=0821-00 RES. ,F4D,CHPSN: 820 CHM, 5%, C.25 W
ABRESL 308-0555-00 BES.,FXD, WW ¢ 5 OHM, 5k, 3 W

AZR2%6 and AZR254 are located on the H.V. board, and are shown on
Diagram 3, CRT Circuit.

SCHEMATIC CORRECTICNS

DIAGRAM 4, L.V. POWER SUPPLY & CALIBRATCR

[ Y Jraom peoe{ Y]
151
——————————————

5200 and 3201 are PULL ON
reversed in the
N . 5300
circuit.
FLOt
b
SLOW
Lot
Ja0!

Page 1 of 1
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MANUAL CHANGE INFORMATION

COMMITTED 70 EXGELLENGE Date: May 7, 1982 Change Reference: __C2/582

Product: 5111A/R5111A Manual Part No,: 070=3934~00

DESCRIFTION

TEXT CHANGES

ADD AT END OF SPECIFICATION AND FPERFORMANCE CHECK:

OUTPUT SIGNAL CHECK FGR CPTION 7 (ONLY)

1. SET-UP

2e Install amplifier plug~ins in both the left and
center compartments, with a time-base 1n the right
(horizontal) compartments

b. Set the left amplifier as follows:

Display on

Mode CH 1
Trigger CH 1

CH 1 Volis/Div o1

ce Set the time-base as follows:

Digplay Choyp
Seconds/Div lus
Triggering Auto
Source Comp
Trig Level Fully Cw

d. Set the center amplifier Display off.

2. CHECK LEFT OUTPUT GAIN AND BANDWIDTH

a., Comnect a 500 Hz sine-wave from a sine-wave
generator to the left amplifier CH 1 input. Adjust
the generator amplitude control to display a 6 div.
signal on the 51114 Uscilloscope.

b. Comnect the Opt. 7 LEFT signal output to a test
scope, which is set-up to view 5 Volts/div at 20 us/div,
untriggereds

cs Check~that the test scope has a 6 div display
tol divVes

de Without rewadjusting the sine-wave generator
amplitude, set the generator frequency for 5C0 kHz.

es Check~that the test scope displays a minimum
of 4,2 diva

f. Remove the signal from the left amplifier.

3., CHECK NOISE AND CHOP BrREAKTHRCUGH
a. Set the center amplifier plug-in as follows:

Display on CH 1 Volts/Div ol
Mode CH 1
Trigger CH 1

Page 1 of 3
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Product: 5111A/R511LA Date: Hay 7, 1982  Change Reference: _C2/582

DESCRIPTION

be Position the left amplifier CH 1 and the cenier
amplifier CH 1 so the displays overlap at center screen.

ce Selt the test scope to 50 mv/div and adiust the
trigger level for a stable display.

do Checkefor 100 mv peak cof noise, displayed on
the test scopes

L, CHECK CHNTER QUTPUT GAIN AND BANDWIDTH

a. Set the test scope fo .5 Velts/div.. Turn the
left amplifier display off and connect a 500 Hz, 6 div.
sine-wave from the sine-wave generator to the center
amplifier CH 1 input.

b. Check-the test scope for a display of 6 div.
T L2 divea

e Without varying the generator cutput amplitude,
adjust the freguency for 500 kiz.

d. Check~the test scope display for a minimum of
4,2 div. of amplitude.

He CHuCK RIGIT CUTFUT GALN AND SIGNAL POLARITY

8. Hemove the cable from the center output and
cormect 1t to the right signal outvuls.

b Hemove the signael from tre center amclifier CH 1
irput and commect it to the time~base inpute.

c. Set the time-base to 50 mv/div, external trigger,
and adjust the gine-wave generator for a 500 Hz,

& div. horizontal lines

de Check-that the test scope displays 6 div. * .2
div. amplitude.

e. Remove the signal from the time-base plug-in.

f. 3et the time~base to lus/div and set the test
scope to 1 Volt/div.. Adjust the test scope for a
stable display.

ge Checkethat the test scope displays a pogitive
going ramp of at least D volts in amplitude.

6. CHHECK CATE CUT

2. Hemove the cable from the RIGHT output and con~
nect it to the GATE OUT signal.

be Ground the input to the test scope and position
the trace on the test scope to the 2Znd vertical grati-
cule. Set the test scope to de coupling.

¢. Check-that the GATE OUYT signal has a lower volte-
age of S Ukt V and a higher voltage of 2 2.4 V.

7. CHuCX GUIPUT IMPLDANCE
&« Remove all plug=-ins.

Page o of 3
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mnix® MANUAL CHANGE INFORMATION

COMMITTED TO EXCELLENCE Date: la Change Reference: _C%/532

Product: _5L11A/RS111A Manual Part No.: 070~3934~00

DESCRIPTION

TELT CHANGES

ADDITIONS TG C2/582, GUTFUT SIGNAL CHECK FOR OPTION 7 (CHLY),
STEP 3, ~FTER PART d., Page 2 of 3.

ADD:

e. Move the test scope 502 bhc cable from the
LuFT QUTPUT connector to the CEETER OUTPUT con-
nectore.

fs Check- for 100mv peak of noise, displayed
on the test scope.

Page 1 of 1
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