$ %

K4XL's -f* KAMA

% *H#

& % *
-.& #HE&H






Type 503

WARRANTY

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

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

Tektronix repair and replacement-part
service is geared directly to the field,
therefore all requests for repairs and re-
placement parts should be directed to
the Tektronix Field Office or representative

your area. This procedure will assure
you the fastest possible service. Please
include the instrument Type and Serial or
Model Number with all requests for parts
or service.

Specifications and price change privi-
leges reserved.

Copyright :9 1960, new material 1966, by
Tektronix, Inc., Portland, Oregon. Printed
in the United States of America. All rights
reserved. Contents of this publication may
not be reproduced in any form without per-
mission of the copyright owner.
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Characteristics—Type 503

CALIBRATOR
Characteristic Performance Requirement Supplemental Iﬂormction
Amplitude T
500 mV Accuracy within +39%
5mV Accuracy within 3%
Repetition Rate 350 Hz *+509%
Duty Cycle 30 to 70%
CRT DISPLAY
Tube Type T-5030-2
Z-axis Intensity modulation with 10-volt signal, | With normal viewing intensity
frequency from approximately 1kHz to
450 kHz

POWER SOURCE

AC Voltage Range

50-60 Hz 105-125V or 210-250V
400 Hz 112132V or 224-264 V
800 Hz 120-140 V or 240-280 V
Maximum Power Input 120 W =100W (115V at 60 Hz)
MECHANICAL ACCESSORIES
Characteristic information B A list of accessories that may be used with this Oscillo-

scope may be found at the rear of this instruction manual
on the last fold-out page of the Mechancial Parts List lllus-
trations.

Aluminum alloy chassis and
cabinet

Finish An.odized.pcnel, blue vinyl-
finish cabinet

Construction

2,7 long, 9%" wide,

Dimensions 131, high
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SECTION 2
OPERATING INSTRUCTIONS

General Fig. 2-3 shows the transformer connections required for each
) range of operation.
To use the Type 503 effectively, the operation and capa-

bilities of the instrument must be known. This section The Type 503 can be operated at any AC line frequency
describes the operation of the front-panel and rear-panel from 50Hz to 800 Hz, although higher line voltages may
controls and connectors, gives first time and general oper- be required at the higher line frequencies. See Fig. 2-1.
ating information and lists some basic applications for this

instrument.

Fuse Requirements

. A 1.25-ampere slow-blowing type fuse is used with 117-
Power Requirements volt operation; for 234-volt operation, a 0.7-ampere slow-

. . blowi i
The Type 503 line transformer primary can be wired for lowing type fuse is used.

either 117-volt or 234-volt operation, at a line frequency

of 50 to 60Hz. At this line frequency, regulation of the

power supply will be obtained at line voltages between CONTROLS AND CONNECTORS

105 volts and 125 volts when the line transformer is wired The front panel of the Type 503 is shown in Fig. 2-2.
for 117-volt operation, and between 210 volts and 250 volts Functions of all front panel controls and connectors are
when the line transformer is wired for 234-volt operation. described in Table 2-1.
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Operating Instructions—Type 503

TABLE 2-1

SLOPE Determines whether triggering occurs on
rising portion {4+ slope) or falling portion
{— slope) of triggering waveform.

COUPLING Selects whether triggering will occur at
a specific DC level or at an AC level.
SOURCE Selects the source of the triggering signal.

EXTERNAL TRIG. Input connector for external triggering
IN signals.

LEVEL Selects the voltage point on the trigger-
ing waveform at which the horizontal
sweep is triggered. This control also selects
automatic triggering (AUTO. paosition} or
allows the sweep to free run (FREE RUN
position.)

SWEEP TIME/CM Selects the desired horizontal sweep rate
from a choice of 21 calibrated steps.

SWEEP TIME/CM Provides a continyous range of sweep
VARIABLE (red) rates between the fixed steps selected by
the SWEEP TIME/CM switch. (The sweep
rates are calibrated only when the VARI-

ABLE control is set fully clockwise to the
CALIBRATED position.)

SWEEP STABIL- Provides for a stable presentation when

ITY ADJUST the LEVEL control is in the AUTO. posi-
tion.

FOCUS Focuses the trace or spot on the screen.

ASTIGMATISM  Controls roundness of the spot on the
screen. {This control is located inside on
instruments with serial nuiabers 000270
and above).

INTENSITY Controls the brightness of the trace or
spot on the screen.

POWER AND Turns instrument power on and off, and

SCALE ILLUM.  controls graticule illumination.

CAL. OUT con- Provide amplitude-calibrated square waves

necfors of 5 and 500 millivolts for use in calibrat-
ing gain of amplifiers.

HORIZONTAL Selects conventional (horizontal sweep) or

DISPLAY X-Y mode of operation. Also provides
magnification of sweep rate selected by
SWEEP TIME/CM control.
VERTICAL CHANNEL

POSITION Controls vertical positioning of the display
on the screen.

SENSITIVITY Selects the sensitivity of the Vertical Am-
plifier from 14 calibrated steps.

SENSITIVITY Provides a continuous range of sensitivity

VARIABLE (red) values between the fixed calibrated steps
selected by SENSITIVITY control. (Nor-
mally, sensitivity is calibrated only when
VARIABLE control is in CALIBRATED posi-

tion.)

2-2

DC BAL. Provides for vertical stability of no-signal
trace for all positions of the SENSITIVITY
control.

+INPUT and Input connectors for signal to be displayed

—INPUT con- vertically. (Signals connected to the —IN-

nectors PUT connector will be displayed inverted.)

+INPUT and Select desired coupling for incoming sig-

—INPUT nal.

switches

HORIZONTAL CHANNEL

DC BAL. Provides for horizontal stability of no-
signal trace for all positions of SENSI-
TIVITY control.

SENSITIVITY Selects the sensitivity of the Horizontal
Amplifier from 14 calibrated steps.

SENSITIVITY Provides a continuous range of sensitivity

VARIABLE (red) values between the fixed calibrated steps
selected by the SENSITIVITY control. (Nor-
mally, sensitivity is calibrated only when
VARIABLE control is in CALIBRATED posi-

tion.}
POSITION Controls horizontal positioning of the dis-
play on the screen.
+INPUT and Input connectors for signal to be dis-
—INPUT con- played horizontally. (Signals connected to
nectors the —INPUT connector will be displayed
inverted.)
+INPUT and Select desired coupling for incoming sig-
—INPUT nal.
switches

PRELIMINARY INSTRUCTIONS

To set up the Type 503 Oscilloscope for operation, pro-
ceed as follows:

1. Connect the oscilloscope to a suitable source of power
and turn the POWER switch clockwise from the POWER
OFF position. Set the INTENSITY control fully counterclock-
wise. Let the instrument warm up for about 15 minutes.

2. Set the HORIZONTAL DISPLAY switch to the HORIZ.
AMPLIFIER position.

3. Set all of the INPUT switches to the GND position.

4. Set the two SENSITIVITY switches to the .2 VOLTS/CM
position and the SENSITIVITY VARIABLE controls to the
CALIBRATED position {fully clockwise until they snap into
position).

5. Set both POSITION controls to midrange and advance
the INTENSITY control to produce a spot on the screen.
The INTENSITY conirol should be set to produce an easily
seen, but not bright, spot. Too bright a spot may damage
the phosphor on the face of the CRT. The intensity should
never be turned up to the point where a halo forms around
the spot.

6. Adjust the FOCUS control to produce the smallest,

roundest spot possible. Note the position of the spot on the
CRT.

®







Operating Instructions—Type 503

7. Set the VERTICAL SENSITIVITY control to the 1 mV/CM
position. Make sure that the SENSITIVITY VARIABLE con-
trol has remained in the CALIBRATED position.

8. With the VERTICAL DC BAL. control, move the spot
back to where it was in step 6.

9. Set the HORIZONTAL SENSITIVITY control to the 1
mV/CM position. Make sure that the SENSITIVITY VARI-
ABLE control has remained in the CALIBRATED position.

10. With the HORIZONTAL DC BAL. control, move the
spot back to where it was in step 6.

11. Adjust both DC BAL. controls so that the spot does
not move as the SENSITIVITY controls are moved from the
2 VOLTS/CM position to the 1 mV/CM position.

The amplifiers in the oscilloscope are now balanced and
the oscilloscope is ready for operation as described in the
remainder of this section.

Graticule llumination

Graticule illumination can be adjusted to the ambient
lighting conditions by means of the POWER AND SCALE
ILLUM. control. Turning the control counterclockwise (but
not to the PWR. OFF position) increases the graticule illu-
mination. It is possible to extinguish the graticule illu-
mination completely by turning the control fully clockwise.

The graticule of the Type 503 Oscilloscope can be illu-
minated so that it appears to have either red or white
graticule markings. The markings can be changed from
white to red or red to white simply by removing the grati-
cule cover and rotating the graticule. As a general rule,
white graticule lines are superior to red for photographic
purposes.

INPUT SELECTION

Two INPUT connectors and associated INPUT switches
are provided in each channel. When a single input signal
is used, it may be applied through either the +INPUT or
—INPUT connector. If the signal is connected to the
+INPUT connector, the 4+INPUT switch should be placed in
either the AC or DC position, depending upon the type of
coupling desired. The —INPUT switch should be placed in

il i “mg\“ iy o

the GND position. If the signal is connected to the —INPUT
connector, the —INPUT switch should be placed in either
the AC or DC position, and +INPUT switch should be placed
in the GND position. It should be noted that when a signal
is applied to the —INPUT connector of either channel, the
display on the oscilloscope screen will be opposite in polar-
ity to a normal presentation. Conventionally, a normal
display places the more positive portions of a waveform
in the vertical channel toward the top of the screen, and
the more positive portions of a waveform in the horizontal
channel toward the right-hand side of the screen.

When a display is desired which shows the difference
between two signals, the signals are connected to the two
INPUT connectors of the appropriate channel. In this case,
both INPUT switches are placed in either the AC or DC
position, depending on the type of input coupling desired.
In this mode of operation, (called the “differential” mode),
the two signals are added algebraically, ond the difference
is displayed as a single trace on the screen. It permits elimi-
nation of signals which are common to both inputs, and
observation of a waveform which is peculiar to one of the
signals. Figs. 2-4 and 2-5 show the effects of signal applica-
tion to one or both INPUT connectors of the vertical channel.

The differential mode of operation also makes possible
the observation of current changes in a circuit. The changes
in the voltage drop across a given resistor are proportional
to the changes in current through it, so a differential dis-
play of the voltages at the two ends of a resistor will show
the changes in current through the resistor.

Input Coupling

Input signals to both the vertical and horizontal chan-
nels can be either AC or DC coupled by placing the cor-
responding INPUT switches in the appropriate positions.
DC coupling applies both the AC and DC components of
the input signal to the amplifier circuits. This permits meas-
urement of the DC voltage level as well as the amplitude
of the AC component. However, it is sometimes neither
necessary nor desirable to display the DC component, and
in such cases, AC coupling should be used. With AC cou-
pling, a capacitor is placed in series with the INPUT con-
nector to block the DC component while allowing the AC
component to be displayed.
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Fig. 2-3. Line transformer wired for 117- and234-volt operation.
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Fig. 2-4, Inputs to the vertical amplifier. Waveforms applied to the + INPUT connector are displayed in the upright position, while waveforms

applied to the ~—INPUT connector are inverted.
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Fig. 2-5. Rejection of @ common mode signal by the differential
amplifier. The waveform applied to — INPUT connector is inverted
and algebraically added to the waveform applied to 4 INPUT -
connector The resuvitant waveform is displayed on the screen of
the CRT.
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CONVENTIONAL OSCILLOSCOPE OPERATION

Placing the HORIZONTAL DISPLAY switch in the SWEEP
NORMAL position prepares the Type 503 for conventional
oscilloscope operation. In this mode of operation, an
internally generated horizontal sweep is applied through
the horizontal amplifier to the horizontal deflection plates
of the CRT, and the input signal is applied through the
vertical amplifier to the vertical deflection plates.

The Type 503 allows selection, with the SWEEP TIME/CM
control, of any one of 21 calibrated sweep rates, ranging
in steps from 1 microsecond to 5 seconds per cenfimeter.
The SWEEP TIME/CM VARIABLE control allows a continy-
ous range of sweep rates between the steps selected by
the SWEEP TIME/CM control; however, all sweep rates
obtained with the SWEEP TIME/CM VARIABLE control in
any position except fully clockwise are uncalibrated.

Sweep Triggering

In order to obtain a stable display, the horizontal sweep
must start at the same time relative to recurring cycles
of the input waveform. The sweep, therefore, must be trig-
gered by the input waveform itself or by some waveform

2-5
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it is set in the — region, the sweep is
triggered on the lower portion of the
waveform.

Fig. 2-6. Effects of the LEVEL control and SLOPE switch.
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X-Y MODE OF OPERATION

Placing the HORIZONTAL DISPLAY switch in the HORIZ.
AMPLIFIER position sets the Type 503 Oscilloscope up for
X-Y operation. In this mode of operation, input signals
may be applied to both the horizontal and vertical ampli-
fiers, and the display is a graph of the waveform on one
channel versus the waveform on the other channel. The
horizontal sweep is disabled. Examples of the use of the
X-Y mode of operation are the plotting of hysteresis loops,
of voltage across a semiconductor versus current through
it, and of force or pressure versus deformation or strain
in a material. Use can be made of the differential input
feature on one or both channels.

APPLICATIONS

The following paragraphs describe procedures for mak-
ing measurements of voltage, elapsed-time, and phase-
shift with the Type 503 Oscilloscope. No attempt has been
made to describe any but the most basic techniques. Famili-
arity with the instrument will enable the operator to apply
the essence of these techniques to a wide variety of appli-
cations.

Voltage Measurements

To measure the AC component of a signal, proceed as
follows:

1. Display the waveform over as large a portion of the
screen as possible by adjusting the appropriate SENSITIV-
ITY control.

2. With the aid of the graticule, measure the distance
(in centimeters) between the two points on the waveform
between which the voltage measurement is desired. This
will be a vertical measurement where the waveform to be
measured is applied to the vertical channel, a horizontal
measurement where the waveform to be measured is applied
to the horizontal channel. Make sure that the appropriate
VARIABLE control is in the CALIBRATED position. On small
voltage measurements, the width of the trace can make
up an appreciable part of the entire measurement. For
this reason, it is important to take all readings in a given
measurement from the same side of the trace.

3. Multiply the distance between the two points by the
setting of appropriate SENSITIVITY control and by the atten-
vation factor, if any, of the probe. This is the voltage
between the two points on the waveform.

To measure the DC level at some point on a signal, pro-
ceed as follows:

1. Set the INPUT switch for the channel in use to the GND
position.

2. If the horizontal sweep is being used, rotate the LEV-
EL control fully clockwise to the FREE RUN position to pro-
duce a free-running trace. If the oscilloscope is being used
in the X-Y mode of operation, the signal on the other channel
will produce a trace.

3. With the appropriate POSITION control, position the
trace so that it lies along one of the lines of the graticule.
This line will be used as a ground reference; its position
in any given case will depend upon the polarity and ampli-
tude of the input signal to be measured. Do not adjust

2-8

this POSITION control after the reference line has been
eslablished.

4. Set the INPUT switch mentioned in step 1 to the DC
position. If the horizontal sweep is being used, adjust
the LEVEL control for a stable display.

5. Measure the distance, in centimeters, from the ground
reference line established in step 3 to the point at which
the DC voltage level reading is desired.

6. Multiply this distance by the setting of the appropriate
SENSITIVITY control and the attenuation factor, if any, of
the probe. This is the DC level of the point measured.

Time and Frequency Measurements

To measure the time interval between two points on a
waveform, proceed as follows:

1. Set the oscilloscsope up for conventional operation
with the signal applied to either of the vertical INPUT con-
nectors.

2. With the aid of the graticule, measure the horizontal
distance, in centimeters, between the two points whose inter-
val you wish to find. Make sure that the SWEEP TIME/CM
VARIABLE control is in the CALIBRATED position.

NOTE

When making time measurements from the grati-
cule, the area between the 1-cm and 9-cm grati-
cule lines provides the most accurate time measure-
ment in the specified area (see Fig. 2-7). There-
fore, the first and last centimeters of the display
should not be used for making accurate time meas-
urements. Position the display area to be timed
so the timing area starts at the first centimeter
graticule line. Set the SWEEP TIME/CM switch so
the end of the display timing area falls between
the first and ninth cm graticule lines.

First-cm Ninth-cm
graticule graticule
line line
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S o L O

1

+

-
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Time
measurements =

| ]:5

|

Fig. 2-7. Area of graticule used for obtaining accurate time meas-
urements.
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effects can be tolerated, it is possible to have both plates
in the vicinity of ground and still obtain a useful display.
Typically, the sweep rate is about 8% slow when a ground
level signal is connected to the vertical deflection pins.

Care should be exercised in connecting and disconnecting
the CRT pin leads, as the pins can be easily bent or broken.

Fig. 2-9. Typical circuit for AC coupling to the CRT deflection plates.

USE OF PROBES

Use of an attenuator probe with the Type 503 will reduce
the capacitive and resistive loading on a circuit under test,
but at the same time will also reduce the oscilloscope sen-
sitivity.

As an example, a 10X probe such as the Tektronix
P6006, connected to the Type 503 input, presents a char-
acteristic input impedance of 10 megohms paralleled by
approximately 9.5 pF, and has an attenuation factor of 10.
Also, the voltage rating of the probe used must be con-
sidered. Exceeding this rating, either in DC volts or peak
AC volts, may damage the probe.

When making amplitude measurements with an attenu-
ator probe, be sure to multiply the observed amplitude on
the CRT by the attenuation factor of the probe. If the wave-
form being displayed contains fast-changing signals, it will
generally be necessary to clip the probe ground lead to
the chassis of the equipment under test.

Probe Compensation

Most general-purpose probes use an adjustable capacitor
to compensate for variations in input capacitance from one
instrument to another, or between two input connectors of

one instrument. To insure the accuracy of pulse and tran-
sient measurements, always check the compensation before
using a probe. To check or adjust the probe compensation,
display several cycles of the Calibrator waveform on the
CRT by connecting a fest lead between the 500 mvV CAL.
OUT connector and the VERTICAL +INPUT connector.
For this display set the VERTICAL SENSITIVITY control to
1 VOLTS/CM, the +INPUT switch to DC, the Triggering
LEVEL control to AUTO., and the —INPUT switch to GND.

Carefully observe the waveform display on the CRT, and
particularly note the general shape of the leading corner
of each positive pulse. Then disconnect the test lead between
the CAL. OUT and +INPUT connectors, and connect the
probe to the +INPUT connector. Set the VERTICAL SEN-
SITIVITY control to 10 mV/CM and touch the probe tip to
the 500 mV CAL. OUT connector. Square waves having
the same amplitude as the previous display should now
appear on the CRT. Carefully adjust the probe capacitance,
if necessary, until the leading corners of the positive pulses
have the same shape as those in the previous display.

To compensate the probe on the horizontal channel, a
sawtooth sweep voltage must be applied to the vertical
channel to obtain a vertical display of the calibrator wave-
form. The displayed waveform will then appear somewhat
similar to that shown in Fig. 2-10. However, if both the
horizontal and vertical input capacitances are adjusted
correctly (47 pF), a probe compensated on the vertical chan-
nel will function properly on the horizontal channel. The
procedure for checking the input capacitance is given in
Section 6 under Adjust Attenuator Compensation.

Fig. 2-10. Triggered vertical sweep.
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SECTION 3
CIRCUIT DESCRIPTION

Introduction

This section of the manual contains detailed circuit
description and analysis. To follow the theory of circuit
operation as presented, refer to the Schematic Diagram
section in this manual.

VERTICAL AMPLIFIER

General Description

The Vertical Amplifier consists of two identical input cir-
cuits, two matching step attenuators, a two-stage Input
Amplifier, and a DC-coupled push-pull Output Amplifier.
The Input Amplifier first stage is made up of two hybrid
feedback pairs which drive a DC-coupled push-pull Out-
put Amplifier. Vertical sensitivity is controlled by step
attenuation at the inputs, and by changing the gain of the
Input Amplifiers. Variable attenuation is accomplished by
degeneration in the cathode circuit of the Output Amplifier.

Input Circuits

The separate input connectors permit the Input Ampli-
fier to be operated either single ended or as a differential
amplifier. For single-ended operation, either input connec-
tor can be used, while the other input connector is ground-
ed. Convenient input switches at each connector allow DC
or AC coupling, or grounding of the inputs. The lower fre-
quency limit of the amplifier with AC coupling is approxi-
mately 7.5Hz (0.75Hz with 10X probe).

In the 1 mV/CM to .2 VOLTS/CM positions of the SEN-
SITIVITY switch, the signal is applied without attenuation
to the grid circuit {or circuits) of the Input Amplifier; changes
in sensitivity are accomplished by changing the Input Ampli-
fier gain (i.e., switching R408). In the .5 VOLTS/CM to 2
VOLTS/CM positions of the SENSITIVITY switch, a X10
attenuator network is inserted in addition to gain changing.
In the 5 VOLTS/CM to 20 YOLTS/CM switch positions, a
X100 attenuation network is inserted in addition to gain
changing.

The attenuating networks are composed of resistance and
capacitance dividers. For DC and low-frequency signals,
the attenuators act as resistance dividers, because the re-
actance of the capacitors at low frequencies is so high
that their effect on the input signal can be neglected; at
the higher frequencies, however, the lower capacitive re-
actance becomes effective. Near the upper frequency range
of the amplifier, the reactance of the capacitors becomes
so low that the attenuators are primarily capacitive dividers.

In addition to providing the correct degree of attenua-
tion, the resistance values are chosen so that the input
resistance is a constant 1 megohm shunted by 47 pF, regard-
less of the setting of the SENSITIVITY switch.

Input Amplifier

The operation of the Input Amplifier will be described
using the amplifier with single-ended input.

©:

NOTE

At Instrument Serial Number 6997, each half of
the dual-triode input stage was replaced by a
nuvistor-type triode, to improve the amplifier drift
characteristics. Since circuit number designations
were changed at the same time, reference to each
half of the input stage will be made by associa-
tion with the input to which it is connected; i.e.,
+INPUT grid or —INPUT grid.

The Input Amplifier consists of two high gain, feedback
amplifiers, V434, Q454 and V444, Q464. Due to feedback
the gain is one from V434 grid to the junction of R408,
R419 and R436. The gain from V444 grid to the junction of
R408, R419 and R446 is also one.

Note that Q454 and Q464 emitters are returned to a
common point. The voltage at the common point is held
virtually constant because as the current in Q454 is de-
creased the current in Q464 is increased a like amount. This
fixed potential is reflected to V434 and V444 plate loads
through Q454 and Q464 emitter-base junctions. If V434
and V444 plate loads see a constant voltage the current
must be constant. Therefore, the current in V434 and V444
is held constant {changes in Q454 and Q464 base current
will appear in V434 and V444 but is small enough to be
ignored).

Assume that the +INPUT is grounded (4 INPUT AC-DC-
GND switch is in the GND position) and a positive going
signal is applied to the —INPUT. Since the +INPUT is
grounded and the gain from V444 grid to the junction of
R408, R419 and R446 is one, the junction will not move
when the positive going signal on V434 causes the junction
of R408, R419 and R436 to move positive. A current is forced
to flow through R408 and R419 but since the current in V434
and V444 cannot change, the current must come from Q464
and flow through R467, to R457 and Q454. The current
change through R467 and R457 will force Q464 collector fo
move negative and Q454 collector to move positive. The
ratio of the signal out (measured between Q454 and Q464
collectors) to signal in of the amplifier may be expressed
as:

R457 4 R467 R457

e A

, Where
R* — R408 in parallel with R419. R438 appears in the equa-
tion because as R* becomes large (.05, .1 and .2V ranges)
R438 will contribute some current in R457, causing an

R457

increase in gain by the ratio R438

The second stage of the Input Amplifier is provided with
a positive feedback path network from the collector of each
side to the base of the other. This positive feedback
increases the amplifier gain [open loop) to infinity, thus
allowing the feedback components R457, R467 and R408
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is in AUTO, feedback is added to the circuit converting it
to a free-running 50-Hz multivibrator. In the AUTO mode,
the circuit recognizes trigger pulses that occur at a rate
greater than 50 Hz. For these signals, it will function just
as if the LEVEL control were set up for a stable display.

The operation of the circuit is as follows: assume that
VA45A is conducting and is ready to receive a triggering
signal. When a negative-going signal from the plate of
V24B arrives the grid of V45A is driven downward. Since
the tube is conducting, the cathode is also driven down-
ward, until a point is reached where the lowered cathode
voltage permits current flow to start in V45B. At the same
time, V45A begins to cut off. As V45A cuts off, a positive
step appears at the plate of V45A which is coupled to the
grid of V45B, causing V45B cathode to move more posi-
tive, culting off V45A. The voltage level at V45A grid when
this switching occurs is known as the lower hysteresis point
of the Schmitt multivibrator. A negative step is produced
at the plate of V45B when the multivibrator switches. This
negative step is differentiated by C43 and R44 and used
to initiate a sweep.

When the trigger signal goes positive, the reverse action
takes place. As the grid of V45A goes positive, a point is
reached where V45A begins to conduct and the current
through V45B begins to decrease, causing a negative step
at the plate of V45A, This negative step is coupled to the
grid of V45B, driving it toward cutoff. As the grid of V45A
goes more positive, and the cathode follows, the cathode of
V458 also goes more positive, reinforcing V45B cutoff. When
this switching occurs, V45A grid is at a voltage level known
as the upper hysteresis point of the Schmitt multivibrator.
A positive step is produced at the plate of V458 when the
multivibrator switches. This positive pulse has no function
and is bypassed by diode D44 to AC ground in the +250
volt power supply.

Automatic Triggering

NOTE

The action of the LEVEL control in AUTO position,
which causes a free running Trigger Multivi-
brator, should not be confused with the action of
the LEVEL control turned clockwise to the FREE RUN
position. In the clockwise position, the FREE RUN
switch permits the sweep generator to free run.
This operation is explained under the operation of
the Sweep Generator.

The AUTO position of the switch couples the grid of
V45B to the grid circuit of V45A through R40, and removes
the DC coupling between the Trigger Input Amplifier and
the Trigger Multivibrator. The action of the multivibrator
in this mode is similar to that described in the bistable
mode, with the exception that a feedback network (C31 and
R40) has been added.

AUTO operation can be described as follows: assume
that V45A is conducting and V45B is cut off. In this state,
V45B grid is negative with respect to V45A grid. Thus C31
will attempt to charge to the voltage level of V45B grid
through R40. As C31 charges to this level, it moves V45A
grid negative to the lower hysteresis point, causing the
multivibrator to change states. (The action was described

' [ [
in the early part of the Trigger Mu,hwl)rofor J:scussmn.'

®
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In this new state, V45B grid is more positive than V45A
grid. C31 will change its charge and move V45A grid to-
ward the new more positive level on V458 grid. As V45A
grid moves positive, it passes through the upper hysteresis
point, causing the multivibrator to again switch states. This
switching occurs at a rate of approximately 50 Hz. Hence,
in the absence of a triggering signal, the multivibrator
provides a trigger to the sweep generator a a rate of gp-
proximately 50Hz. The sweep produced by this trigger
provides a base line from which to make voltage measure-
ments, and also indicates that the instrument is adjusted to
display any signal that might be applied to the instrument.

SWEEP GENERATOR

The Sweep Generator, upon receipt of a trigger pulse
from the Sweep Trigger, produces a linearly rising {saw-
tooth) voltage which is applied through the Horizontal
Amplifier to the CRT deflection plates. This causes the spot
to move from left to right on the CRT screen and form the
sweep. The amplitude of the sawtooth voltage is about
100 volts. Its rate of rise is controlled by the values of the
timing capacitor and timing resistor switched into the circuit
by the SWEEP TIME/CM switch on the front panel.

The Sweep Generator consists of three main circuits; the
Sweep-Gating Multivibrator, the Miller Runup Circuit, and the
Hold-off Circuit. The Sweep-Gating Multivibrator consists of
VI35A, V1358, and V145A. The essential components of the
Miller Runup Circuit are: the Miller Runup Tube, V160A;
the Runup Cathode Follower, V160B; the Disconnect Diodes,
V152A and D152 (V152A and V152B SN 101-4229); the
Timing Capacitor, C160; and the Timing Resistor, R160. The
Hold-Off Circuit consists of the Hold-Off Diode, V152B;
the Hold-Off Cathode Follower, V145B; the Hold-Off Resis-
tor, R181; and the Hold-Off Capacitor, C160 (the Hold-Off
Circuit makes use of some of the same timing capacitors as
the Miller Runup Circuit).

In the quiescent state, that is, when no sweep is being
generated, V135A is conducting the V145A is cut off. The
plate of V145A is at about —2.5 volts with respect to ground.
The Disconnect Diodes are conducting and hold both sides of
the Timing Capacitor at about —2.5 volts. With its cathode
grounded and its grid at —2.5 volts, V160A is conducting
heavily and its plate is at about 30 volts.

Sweep Generation

A negative trigger pulse, arriving at the grid of V135A
from the Sweep Trigger circuit, causes the Sweep-Gating
Multivibrator to switch rapidly to its other state. That is,
V135A cuts off and V145A conducts. As V145A conducts,
its plate voltage goes down, cutting off the Disconnect
Diodes. When the Disconnect Diodes cut off, the plates of
the Timing Capacitor are no longer held at —2,5V, and
the Timing Capacitor starts to charge toward the instan-
taneous potential difference between the —100-volt supply
and potential on the cathode of V160B. However, as the
lower plate of the Timing Capacitor starts to move in a
negative direction, it takes the grid of V160A with it. This
produces a positive swing at the plate of VI60A which is
coupled, through B167 and V1608, to the upper plate of the
Timing Capacitor. This increases the voltage to which the
Timing Capacitor is trying to charge. The effect is to
straighten out the charging curve by increasing the charging

ih coch | [ herge on the copac
vohage WI}L ech mcremen* ot charge on 4e CGpGCI"Or.

3-3



Circuit Description—Type 503

The positive voltage swing on the upper plate of the Timing
capacitor also tends to prevent the lower plate from swing-
ing negatively. Since the gain of VI60A is about 200, the
potential on the upper plate moves about 100 volts with
respect to ground while the potential on the lower plate
moves about one-half volt. The result is an extremely linear
ramp at the cathode of V140B, which is applied through the
Horizontal Amplifier to the Horizonta! deflection plates of
the CRT.

Sweep Length

The length of the sweep, that is, the distance the spot
moves across the CRT, is determined by the setting of the
SWP. LENGTH control, R176. As the sweep voltage rises
linearly at the cathode of V160B, there will be a linear
rise in the voltage at the wiper arm of the SWP. LENGTH
control. This will increase the voltage at the plate, and
therefore the cathode, of V152B and at the grid and cathode
of V145B. As the voltage at the cathode of V145B rises,
the voltage at the grid of VI35A will rise. When the voltage
at this point rises to a point where V135A comes out of
cutoff, the Sweep-Gating Multivibrator will rapidly revert
to its original state with V135A conducting and VI145A
cut off. The voltage at the plate of V145A will then rise,
carrying with it the voltage at the plates of the Disconnect
Diodes.

D152 starts conducting, and brings the grid of V160A
quickly back up to its quiescent level. The rise in voltage at
the grid causes the tube to conduct more, so the plate
voltage drops, carrying with it the grid and cathode of
V160B. When the voltage at the cathode of V160B returns
to about —2.5V, V152A conducts, clamping the voltage
at this point. The circuit has now returned to its quiescent
level and is ready for the next trigger.

Hold-Off

The Hold-Off Circuit prevents the Sweep Generator from
being triggered during the sweep retrace interval. It does
this by holding the grid of VI35A positive enough to keep
V135A in conduction until after the Miller Runup Circuit
has stabilized in the quiescent condition.

Under quiescent conditions, normal conduction through
V152B allows the Hold-Off Capacitor, C160, to be charged
to about 70 volts. During the latter part of the sweep, the
rising voltage at the cathode of V152B discharges this
capacitor to a lower voltage, in the vicinity of about 55
volts. At the end of the sweep, when the voltage at the
cathode of V160B drops, the voltage at the SWP. LENGTH
wiper arm also drops and V152B cuts off. The cathode tries
to follow the drop in voltage at the plate but is held up
by the charge on the Hold-Off Capacitor. The Hold-Off
Capacitor charges again exponentially toward —100 volts,
carrying the cathode of V152B and the grid of V145B nega-
tive. The cathode of V1458, and therefore the grid of V135A,
follows the grid of V145B. At some point in this exponential
charging curve, depending upon the settings of the STABILITY
ADJUST control and the FREE RUN switch, the grid of V135A
will become negative enough that a negative trigger pulse
coming from the Sweep Trigger circuit can again take V135A
into cutoff.
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The hold-off time, then, is determined by the valve of
C160 switched into the Hold-Off Circuit by the SWEEP
TIME/CM switch. The amount of hold-off time required is
determined by the sweep rate. For this reason the SWEEP
TIME/CM switch changes the amount of capacitance in the
Hold-Off Circuit simultaneously with that in the Timing
Circuit.

Sweep Stability

The STABILITY ADJUST control. R111, regulates the DC
level at the grid of V135A. This control is adjusted so that
the voltage at the grid of VI35A is just high enough to
prevent the circuit from free running. When it is adjusted in
this manner, a sweep can be produced only when a nega-
tive trigger pulse from the Sweep Trigger can drive V135A
into cutoff. Turning the LEVEL switch fully clockwise closes
the FREE RUN switch and shorts out R111. This places a more
negative voltage on the grid of VI135A such that V135A cuts
off immediately upon decay of the hold-off voltage, at which
time the next sweep is initiated. The result is a free-running
sweep whose period is the total of the sweep time plus the
hold-off time at any given setting of the SWEEP TIME/CM
switch. (This is compared to @ maximum repetition rate of
about 50 Hz when the LEVEL switch is turned fully counter-
clockwise to the AUTO. position.}

Unblanking

The positive rectangular pulse appearing at the cathode
of V135B during sweep time is applied as an unblanking
pulse to the CRT. Action of this pulse is discussed under
the description of the CRT circuit later in this section. It
should be noted that, when the HORIZONTAL DISPLAY
switch is in the HORIZ. AMPLIFIER position, the Sweep-
Gating Multivibrator is disabled, and there is no current
flowing through V135A or V145A. Therefore, the cathode of
V135B is held at 4210 volts and the CRT is continuously
unblanked.

CRT CIRCUIT

The CRT in the Type 503 oscilloscope makes use of an
extra set of deflection plates for unblanking during sweep
time. One of these plates has a fixed potential of about
4210 volts on it; the other is tied to the cathode of V135B
in the Time-Base Generator. Quiescently, this latter plate
is held at a relatively low potential, in the vicinity of 480
volts. Therefore, the electron beam in the CRT is deflected
and absorbed by the +210-volt plate; none of it reaches
the screen. During sweep time, however, the unblanking
pulse from V135B raises the potential of the second plate
from 480 volts to about +210 volts. When this happens,
both unblanking deflection plates attract the electron beam
in the same amount with the net result that the beam is not
deflected toward either plate, but passes on through to the
CRT screen.

The INTENSITY control varies the control grid of the
CRT from about —20 volts to — 150 .. 'h respect to
the cathode. Connections are provided on i rear of the
oscilloscope cabinet to couple an AC signal to the control
grid to provide intensity modulation of the trace is desired.
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CALIBRATOR

The calibrator provides a 500-millivolt square wave and
a 5-millivelt square wave for use in calibrating the gain of
the Horizontal and Vertical Amplifiers. The two amplitudes
are obtained by tapping off at different points in a voltage
divider network.

The square wave is produced by the turning off and on
of B886. This is accomplished by the combined action of
B88¢, B883, and C883. B886 and B8B83 are neon tubes which
nominally drop about 60 volts when they are conducting.
However, if they are not conducting, they require about 80
volts across them to start conduction.

During the time that B886 is turned off, B883 is conducting.
This causes C883 to discharge which allows both plates of
B883 to move in a positive direction (60 volts apart).. When
the common connection at the top of the two neon tubes
reaches a potential of about 480 volts with respect to
ground, B886 conducts. The current through R886 and R887
produces a 0.5-volt drop across them and the voltage at the
upper end of B886 is, therefore, about +60.5 volts with
respect to ground. Since the upper plate of C883 is now
at about 420 volts with respect to ground, the potential
across B883 in only about 40 volts, and B883 stops conduct-
ing. With no current through B883 to maintain the charge
on CB883, the upper plate of C883 starts to move in a nega-
tive direction. The upper end of B883 is held steady at
4-60.5 volts by the drop across B886, R884, and R887, so
when the upper plate of C883 becomes —20 volts with
respect to ground, B883 conducts. This drops the voltage at
the upper end of the two neon tubes to 440 volts, and
B886 cuts off, completing one cycle of the square wave.

It should be noted that the potentials mentioned in the
foregoing discussion (except the drop across R886 and R887)
are typical nominals only, and may vary considerably
among different units. The only effect will be a slight vari-
ation in the frequency and symmetry of the output waveform.

The CAL. ADJ. control, R880, provides a means of adjusting
the voltage drop across R886 and R887 by controlling the
current through them.

Circvit Description—Type 503

POWER SUPPLY

T601 provides filament power for the graticule lights,
all of the tubes, except the first stage of the Input Amplifier,
and B4 voliage (about 500 volts) for the power supply
oscillator tube, V620. The rest of the voltages used in the
oscilloscope are provided by the secondary of T620.

V620, the primary of T620, and part of the secondary of
T620 form an Armstrong oscillator circuit to drive T620 at
about 30 kHz. Each of the outputs of the secondary of T620
bears a fixed turns ratio to the others such that a change
in one effects a proportional change in each of the others.
Adjustment and regulation of all of the output voltages are
accomplished through adjustment and regulation of just one
output, the —100 volt output. This, in turn, is referenced to
the 85-volt drop across the voltage regulator tube, V659

Adjustment of the output voltages is accomplished by
means of the —100V ADJ. control as follows: moving the
wiper arm of the —100 V ADJ. control in a positive direction
reduces the bias on V&34B. This, in turn, lowers the voltage
at the plate of V6348 and, therefore, at the grid of V434A.
This causes an increase in voltage at the plate of V634A
which, in turns increases the screen voltage of V620. In-
creasing the screen voltage of V620 increases the G,, and
therefore the gain, of the tube, and thereby increases the
amplitude of oscillations in the secondary of T620. This
results in greater output from all of the supplies.

Regulation is accomplished in virtually the same manner.
A lowering of any of the output voltages due to loading,
causes the volts per turn in the secondary of Té20 to
decrease. This causes the —100-volt supply to drop (move
positively] with the resulting rise in the grid voltage of
V634B. This fesults, as before, in a rise in the screen voltage
of V620 and an increase in the amplitude of oscillations,
bringing the power supply outputs back to their nominal
values.

An increase in any of the output voltages, whatever
the reason, has the opposite effect on the screen voltage
of V620 and decreases the amplitude of oscillations in T420.

Regulation of the power supply outputs will be accom-
plished as long as the source voltage remains between 105
and 125 for 117-volt operation, or between 210 volts and
250 volts for 234-volt operation.
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Replacement of the Cathode-Ray Tube

To remove the calhode-ray tube, first disconnect the
tube socket and all leads connected to the neck of the tube.
Remove the graticule cover, spacer washers, graticule, and
graticule light shield. Loosen the tube clamp at the base
of the CRT. Remove the CRT straight out through the front
panel |see Fig. 4-2).

Fig. 4*2. Removing the cathode-ray tube

When the new CRT is in place, tho leads can be properly
connected to tho neck of tho tube by following the color
code information provided on tho lubo shield. After replace-
ment of the CRT, it may be necessary to calibrate certain
portions of the oscilloscope. Special attention should be
given to calibration of the sweep and tho vertical deflection
factor.

Replacement of Switches

Methods for removal of defective switches arc, for the
most part, obvious and only a normal amount of care is
required. Single wafers are normally not replaced on the
switches used in the Type 503. If one wafer is defective,
the entire switch should be replaced. Switches can be
ordered from Tektronix, cither wired or unwired, as desired.

Tube or Transistor Replacement

Care should be taken both in preventive and corrective
maintenance that tubes or transistors are not replaced unless
they are actually causing trouble. Often during trouble-
shooting it will be necessary to remove lubes or transistors
from their sockets. It is important that these tubes or transis-
tors be returned to their same sockets unless they are actually
defective; unnecessary switching of tubes or transistors will
often necessitate recalibration of the instrument. If tubes or
transistors do require replacement, it is recommended that
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they be replaced by previously checked high-quality com-
ponents.

Each checked pair of nuvistors used in the Type 503
Vertical and Horizontal Amplifiers' is mounted in a temper-
ature-stabilizing assembly, and shock-mounted to minimize
microphonic effects. If replacement of these tubes is indi-
cated, they should be replaced in pairs. While the removal
and replacement procedure is quite simple, reference to
Figs. 4-4 and 4-5 may aid in locating and replacing the
tubes. Use the following procedure:

1. With a short screwdriver, remove the mounting screw
and shockmounting stop bracket.

2. Grasp the temperature-stabilizing cover with the fingers
and pull toward the rear of the instrument, using a rocking
motion.

NOTE

When the cover lifts off, the nuvistors may remain
in their sockets, or may come off with the cover.
Care should be used in removing the tubes to avoid
bending the tube pins or the shield tabs.

«e- 4-3. Transistor heal-slabiliing coven uted In instruments
serial numbered 6997 and taler.

3. Insert the replacement nuvistors in their sockets, orient-
ing the tubes so that the wide shield tabs can be pushed
into the wide keyways (Fig. 4 4).

4. Replace the temperature-stabilizing cover, the shock-
mounting stop bracket, and mounting screw.

At Type 503 Serial Numbers 6997 and later, transistors
Q354, G364, 0454, and Q464 are secured by heat-stabi-
lizing covers (see Fig. 4-3). The covers are held in place by
plastic holders, and are removed by pulling straight out.
To replace, insert the holder lips in the mounting holes, and
push in until secure.

‘At Social Number 6997 and later, lube types 6DJ8 have been
replaced by nuvistor tubo typos 8393 in tho Vertical and Horizontal
Amplifier input stages.









Insufficient Vertical Deflection, Waveform Dis-
tortion, or Low Differential Input Rejection Ratio

These troubles are all caused by a defective vertical
amplifier. Refer to the Circuit Troubleshooting section of
the Troubleshooting procedure.

Insufficient or No Horizontal Deflection

Either of these conditions can be produced by the Sweep
Generator or the Horizontal Amplifier. If the sweep is
shortened but the timing is not affected, the trouble is prob-
ably in the Sweep Generator. If both the sweep length
and the timing are affected, the trouble is probably in the
Horizontal Amplifier.

As an additional check to determine which circuit is defec-
tive, place the HORIZONTAL DISPLAY switch in the HORIZ.
AMPLIFIER position. Set the HORIZONTAL SENSITIVITY
switch to the .1 VOLTS/CM position and the VARIABLE
control fully clockwise. Connect the 500 mV calibrator sig-
nal to the +INPUT connector of the horizontal channel.

Two dots, spaced 5cm apart, should appear when the
positioning controls are adjusted. If the deflection is cor-
rect, the trouble is probably in the Sweep circuit. If the
deflection is not correct, the trouble is in the Horizontal
Amplifier.

Nonlinear Horizontal Sweep

The linearity of the horizontal deflection can be checked
by connecting a marker generator or the calibrator output
to a vertical input of the oscilloscope. If the sweep is linear,
the markers or the calibrator waveform will be spaced
equidistant along the sweep. A nonlinear sweep can be
cavsed by either the Sweep Generator or the Horizontal
Amplifier.

To determine which circuit is defective, place the HORI-
ZONTAL DISPLAY switch in the HORIZ. AMPLIFIER position.
Set the HORIZONTAL SENSITIVITY control to .5 VOLTS/CM
position and the VARIABLE control fully clockwise. Connect
the 500 mV signal from the CAL OUT connector to the
+INPUT connector of the Horizontal Channel.

Two dots, spaced 1 cm apart, should appear when the
positioning controls are ajusted. If the spacing between
dots remains the same as they are moved across the screen
with the HORIZONTAL POSITION control, the nonlinearity
is probably in the Sweep Generator. If the spacing between
dots varies, the trouble is in the Horizontal Amplifier.

Improper Sweep Timing

If the timing is off in some, but not all, positions of the
SWEEP TIME/CM switch, one of the timing resistors or timing
capacitors has changed in value. A check of the Timing
Switch diagram will show which components are common to

these positions, and will assist in pinpointing the defective
components.

l.f the timing is off in all positions of the SWEEP TIME/CM
switch, the Horizontal Amplifier is probably the circuit at
fault. However, it is imoprtant that the power supply volt-
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ages be checked. Check to see if the timing circuits can be
calibrated in accordance with the instructions presented in
the Calibration section of this manual. If the circuits cannot
be adjusted for correct timing, refer to the section on trouble-
shooting the Horizontal Amplifier.

Improper Triggering

If the waveform observed cannot be triggered (locked
into position} properly, the trouble can be misadjustment of
the STABILITY control or malfunction of some other part of
the Sweep circuit or the Trigger circuit.

Check the adjustment of the STABILITY control as
described in the Calibration section of this manual. If the
trace can be turned on and off by rotating the LEVEL control
into and out of the FREE RUN position, the Trigger circuit
is probably causing the trouble. If the trace cannot be turned
off with the LEVEL control, the Sweep circuit is likely at
fault.

CIRCUIT TROUBLESHOOTING

This portion of the Troubleshooting procedure contains
information for locating a defective stage within a given
circvit. Once the stage at fault is known, the component
or components causing the trouble can be located by tube
and component substitution, voltage and resistance measure-
ments, or by short and continuity checks.

As mentioned previously, tube failure is the most preva-
lent cause of circuit failure. For this reason, the first step
in troubleshooting any circuit is to check for defective tubes,
preferably by direct substitivtion. Be sure to return any tubes
found to be good to their original sockets.

If replacement of a defective tube does not correct the
trouble, then check to see that components through which
the tube draws current have not been damaged. Shorted
tubes will often overload and damage plate load and cath-
ode resistors. These components can sometimes be located
by a visual inspection of the circuit. If no damaged com-
ponents are apparent, however, it will be necessary to
make measurements or other checks within the circuit to
locate the trouble.

Troubleshooting the Power Supply

Proper operation of every circuit in the Type 503 Oscillo-
scope depends on proper operation of the Power Supply.
The voltages must remain within their specified tolerances
for the instrument to maintain its calibration.

No Output Voltage. if the graticule lamps do not oper-
ate when the POWER switch is turned on, check the POWER
switch, the fuse and line voltage. Shorts in the primary
and secondary circuits of T601 will cause the fuse to blow.
i the fuse is not blown and line voltage is correct, next
check the primary windings of the power transformer.

If the graticule lamps operate correctly, the primary circuit
of the power transformer (T601) is operating normally and
the trouble lies some where in the secondary circuit of the
oscillator circuit V620, Té20).
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check the adjustment of C406 and C416 and the high fre-
guency compensation networks in the attenvators. Refer
to the Calibration section of this manual.

NOTE

If tubes are replaced, phasing adjustments and
Common Mode Rejection must be re-checked.

Undershoot or rounding can be caused by insufficient
high frequency peaking and by tubes. If tube replacement
does not correct this type of distortion, then check the adjust-
ments of C406 and C416 and the divider networks in the
attenvators.

Low Common Mode Rejection Ratio. Low rejection
ratio is usually caused by tubes or transistors. If replace-
ment of tubes or transistors does not correct the trouble,

check for components which can affect the balance of the
circuit.

Horizontal Amplifier

If a spot is visible when the horizontal deflection plates
are externally shorted together, but disappears when the
short is removed, the Horizontal Amplifier is in a state of
unbalance.

When the HORIZONTAL DISPLAY switch is in the HORIZ.
AMPLIFIER position, the operation of the Horizontal Ampli-
fier is virtually identical to that of the Vertical Amplifier.
Therefore, the procedure for troubleshooting the Horizontal
Amplifier is the same as that explained previously for
troubleshooting the Vertical Amplifier.

Sweep Trigger Circuit

Switch the LEVEL control to FREE RUN and establish that
the Sweep Generator is functioning. To determine which
stage is defective, rotate the TRIGGER LEVEL control fully
counterclockwise to the AUTO. position. With no triggering
signal, the sweep should appear on the CRT. If the sweep
does not appear, either the Trigger Multivibrator is inopera-
tive or the SWEEP STABILITY ADJUST is misadjusted. Refer
to the Calibration section for adjustment procedures for the
SWEEP STABILITY ADJUST.

A check on the Trigger Amplifier circuit may be made
as follows: with the LEVEL control still in the AUTO. posi-
tion, measure the voltage at the plate, pin 6, of V24B. This
voltage should be approximately +98 volts. If the voltage
is incorrect, the trigger amplifier circuit is defective. The
trouble will probably exist in the tube, resistors, or switches
of the circuit. Measure the voltage at pins 2 and 7 of V24;
the voltage should be 0. If the grids measure 0 volts and
the voltage at pin 6 is incorrect, V24 is probably defective.

If the voltage measured at pin 6 of V24B is correct, rotate
the LEVEL control completely through its range while moni-
toring the voltage at this point. The voltage should vary
between approximately 70 and 130 volts. An incorrect
voltage range indicates a defective amplifier or LEVEL con-
trol. If the voltage range is correct, the trouble is in the
trigger multivibrator. A trouble in the multivibrator will
probably be due to a defective tube or resistor. The voltage
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divider network between the plate of VA5A and the grid of
V45B is particularly critical.

Sweep Generator Circuit

Familiarity with the operation of the Sweep Generator
circuit is important before proceeding with any extensive
investigation of the circuit. For this reason, we suggest a
thorough study of that portion of the Circuit Description
that pertains to this circuit.

No Horizontal Sweep. If the sweep circuit is not pro-
ducing a sawtooth waveform when the TRIGGER LEVEL
control is in the FREE RUN position, some defect in the circuit
is causing the output to remain at some fixed voltage. A
clue to the cause of this trouble can be obtained by meas-
uring the plate voltage of the Miller tube, V160A.

NOTE

All voltages in this section should be measured
with a 20,000 ohms - per - volt voltmeter or «
vacuum-tube voltmeter.

The voltage reading obtained will probably be approxi-
mately +200 volts, or approximately 430 volts. A reading
of 200 volts indicates that the Miller stage has run vp and
has not been reset, while the reading of 30 volts indicates
that the Miller stage is not being allowed to run up. The
condition that actually exists will depend on the type of
trouble occuring in the circuit. The two conditions of the
plate voltage will be handled separately in the following
paragraphs.

4200V at the plate of the Miller tube, V160A, indicates
the tube is cut off. This can result from any one of the fol-
lowing conditions: (1} The Disconnect Diodes do not con-
duct, (2) Sweep-Gating Multivibrator does not reset, and,
(3} Runup Cathode Follower (V1528}) does not drive the
Hold-Off Circuit. The defective stage can be detected by a
series of systematic voltage measurements. When an
improper voltage reading is obtained, this will indicate
the defective stage.

Check the voltage at the grid of the Miller tube, pin 2,
V160A. The static voltage at the Miller grid is determined
by conduction through the Timing Resistor, R160 ({from
—100-volt bus), the lower diode, D152, and resistor R147.
If the voltage reading is less than —4 volts, D152 is proba-
bly conducting normally and can be eliminated as a possi-
ble cause of the trouble. If the voltage is more negative
than approximately —20 volts, the diode is probably not
conducting. Check V152A, D152 and resistor R147.

Measure the voltage at the output of the Sweep Genera-
tor circuit {pin 8 of V1608). If this voltage is approximate-
ly +150 volts, the Runup Cathode Follower stage may be
assumed to be operating correctly. If this voltage is low,
however, the stage is defective and its grid and cathode
circuits should be checked. If the grid voltage is low, B167
{neon) may possibly be open.

Next, measure the voltage at the cathode of V145B, pin
3. If this voltage is more positive than —55 volts the trouble
is in the Sweep-Gating Multivibrator. Check the tubes and
resistors in this circuit. The voltage divider network in the
cathode of V1358 is particularly critical.
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If the voltage at the cathode of V145B, pin 3, is more
negative than —55 volts, check the tubes in the Hold-Off
Circuit, the Hold-Off capacitor, and resistors in the cathode
circuit of the two tubes.

Llow voltage at the plate of the Miller tube indicates
that the tube is conducting quite heavily and is not being
allowed to perform its normal runup operation. If this
trouble exists on only a few ranges of the SWEEP TIME/CM
switch, the trouble is likely to be an open timing resistor.
If the trouble exists on all ranges of the SWEEP TIME/CM
switch, the trouble is probably due to a defective Sweep-
Gating Multivibrator.

To check the Sweep-Gating Multivibrator, monitor the
voltage at pin 3 of V1458 and adjust the STABILITY ADJUST
control for a reading of —66 volts on the voltmeter. With
this voltage, the Sweep-Gating Multivibrator and the sweep
should free run. If the multivibrator does not free run, check
the resistances in the stage.

If the voltage at pin 3 of V145B remains relatively con-
stant as the STABILITY ADJUST control is rotated, a defect
in the Hold-Off Circuit is indicated. One cause of this con-
dition could be a shorted hold-off capacitor. If the voltage
does not adjust to the proper level, check the resistors in the
cathode circuit of V1458,

Nonlinear Sweep. A nonlinear sweep voltage will be
generated if the circuit charging the Timing Capacitor does

Maintenance—Type 503

not remain constant. If the nonlinearity exists at all sweep
rates, a defective Miller tube (V160A) is the probable cause
of the trouble. f the nonlinearity occurs only at certain
sweep rates, a faulty Miller tube or a leaky Timing Capacitor
is the probable cause.

Insufficient Horizontal Deflection. If the horizontal
trace starts at the left-hand side of the screen, but does
not extend to the right-hand side, the Hold-Off Circuit is
resetting the Sweep-Gating Multivibrator before the sweep
is complete. If the sweep cannot be adjusted to normal
length with the SWP. LENGTH control, R176, the resistance
in the cathode circuit of V140B should be checked.

Improper Triggering. If the sweep cannot be triggered
properly, the gating pulse from the Multivibrator (assum-
ing the multivibrator is operating properly}, is not turning
the Disconnect Diodes (V152A and D152 off and on proper-
ly. The start of the gating pulse, which turns the diodes
off and starts the sweep, is initiated by the triggering pulse
at the grid of V135A. The end of the gating pulse, which
turns the diodes on and initiates the retrace, is controlled
by the hold-off waveform at the grid of VI135A. The main
component to check, in addition to the tubes, is the differ-
entiating capacitor C131. Misadjustment of the STABILITY
ADJUST control {(R111) will also cause the Sweep Generator
to trigger improperly. Refer to the Calibration section for
correct adjustment.
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SECTION 5
PERFORMANCE CHECK

Introduction

This section of the manual provides a means of rapidly
checking the performance of the Type 503. It is intended
to check the calibration of the instrument without the need
for performaing the complete Calibration Procedure. The
Performance Check does not provide for the adjustment of
any internal controls. Failure to meet the requirements given
in this procedure indicates the need for internal checks or
adjustments, and the user should refer to the Calibration
Procedure in this manual.

Recommended Equipment

The following equipment is recommended for a complete
performance check. Specifications given are the minimum
necessary to perform this procedure. All equipment is
assumed to be calibrated and operating within the orignal
specifications. If equipment is substituted, it must meet or
exceed the specifications of the recommended equipment.

For the most accurate and convenient performance check,
special calibration fixtures are used in this procedure. These
calibration fixtures are available from Tektronix, Inc. Order
by part number through your local Tektronix Field Office
or representative.

1. Test Oscilloscope; minimum deflection factor, 1 mV/div;
bandwidth, DC to 450 kHz. Tektronix Type 503 recom-
mended.

2. Square-wave generator. Range, 0.5 volts to 20 volts
at 1 kHz; risetime, 70 nanoseconds or faster. Tektronix Type
106 recommended.

3. Constant-amplitude sine-wave generator. Signal fre-
quencies, 50 kHz, 350 kHz, and 450 kHz; output 0 to 5 volts.
Tektronix Type 191 recommended.

4. Standard Amplitude Calibrator.  Accuracy, 0.25%,;
output, 5mV to 100-volt square waves. Tekironix Calibra-
tion Fixture Part No. 067-0502-00 recommended.

5. Time-mark generator. Markers from 1 pus through 5
seconds; accuracy, 0.2% or better. Tektronix Type 184
recommended.

6. 10X probe. Tekironix Type P4006, Part No. 010-0125-
00 recommended.

7. Input time-constant standardizer, 47 pF, with UHF con-
nectors. Tektronix Part No. 011-0068-00.

8. 50 termination with UHF connectors, Tektronix Part
No. 011-0045-00.

9. 50 Q) cables with UHF connectors. Tektronix Part No.
012-0001-00 (2 required).

10. Adapter, UHF T, Tektronix Part No. 103-0026-00.

11. Adapter, GR and UHF female. Tektronix Part No.
017-0022-00.
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12. Adapter, UHF quick-connect. Tektronix Part No. 003-
0028-00 (2 required).

13. Adapter, male BNC and female UHF. Tektronix Part
No. 103-0032-00.

14. Attenuator, 10:1 with UHF connectors. Tektronix Part
No. 011-0031-00.

15. é-inch patch cord with banana plug terminals. Tek-
tronix Part No. 012-0028-00.

PRELIMINARY

General

In the following procedure, test equipment connections
or control settings should not be changed except as noted.
If only a partial check is desired, refer to the preceding
step(s) for setup information.

The following procedure uses the equipment listed under
Recommended Equipment. If substitute equipment is used,
control settings or setup must be altered to meet the require-
ments of the equipment used.

Preliminary Procedure

1. Connect the Type 503 to a suitable power source
(nominally 117 YAC RMS).

2. Set the instrument controls as follows:

SLOPE +

COUPLING AC

SOURCE INT.

LEVEL FREE RUN

SWEEP TIME/CM 1 mSEC

VARIABLE CALIBRATED (fully clock-
wise)

INTENSITY Fully counterclockwise

HORIZONTAL DISPLAY HORIZ AMPLIFIER

(SWEEP DISABLED)

FOCUS Fully clockwise
VERTICAL
SENSITIVITY 2 VOLTS/CM
VARIABLE CALIBRATED {fully
clockwise}
POSITION Midrange
+INPUT GND
—INPUT GND
HORIZONTAL
SENSITIVITY 2 VOLTS/CM
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VARIABLE CALIBRATED (fully
clockwise)

POSITION Midrange

+INPUT GND

—INPUT GND

3. Turn the POWER AND SCALE [LLUM. control clock-

wise and adjust the graticule illumination as desired.

4. Allow the Type 503 to warm up for at least 5 minutes
before proceeding further.

PERFORMANCE CHECK PROCEDURE

1. Check Focus and Astigmatism

a. Requirement—De-focused spot should be round or
slightly elliptical; focused spot should be sharp.

b. Rotate the INTENSITY control clockwise until the de-
focused spot appears in the graticule area.

c. Check—The spot should be round or slightly ellipti-
cal. A distorted spot indicates a misadjusted ASTIGMATISM
control.

NOTE

On instruments having serial numbers lower than
000270, the ASTIGMATISM control is located on
the front panel and is easily adjusted during oper:
ation of the oscilloscope.

d. Adjust the FOCUS control for a sharply-focused spot
while decreasing the INTENSITY to avoid damage to the
CRT phosphor.

e. Check—At optimum intensity, the spot should be sharp
and well focused.

2. Check Coarse DC Balance Adjustment—
Vertical

a. Requirement—No vertical shift of the trace as the
SENSITIVITY switch is rotated from 1 mV/CM to .2 VOLTS/
CM.

b. Change the SENSITIVITY switch to 1 mV/CM.

c. With the DC BAL. control, adjust the trace to the same
position in the .2 VOLTS/CM switch position.

d. Change the SENSITIVITY switch to .2 VOLTS/CM.

e. Check—No vertical shift of the trace as the SENSI-
TIVITY switch is changed from 1 mV/CM to .2 VOLTS/CM.

3. Check Coarse DC Balance Adjustment—
Horizontal

a. Requirement—No horizontal shift of the display (spot)
as the Horizontal SENSITIVITY switch is changed from 1 mV
to .2 VOLTS/CM.

b. Change the HORIZONTAL DISPLAY switch to the
HORIZ. AMPLIFIER (SWEEP DISABLED) position, adjusting
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the INTENSITY control to avoid damage to the CRT phos-
phor.

c. Change the HORIZONTAL SENSITIVITY switch to 1
mV/CM.

d. With the DC BAL control, adjust the spot to the same
position noted in the .2 VOLTS/CM switch position.

e. Change the SENSITIVITY switch to .2 VOLTS/CM.

f. Check—No horizontal shift of the spot as the SENSI-
TIVITY switch is rotated from 1 mV/CM to .2 VOLTS/CM.

4. Check CRT Horizontal Trace Alignment

a. Requirement—Trace parallel to the center horizontal
graticule line,

b. Change the HORIZONTAL DISPLAY switch to SWEEP
NORMAL (X1).

c. With the Vertical POSITION control, move the trace to
the center graticule line.

d. Check—Trace parallel to the center horizontal grati-
cule line.

5. Check .2 VOLTS/CM Gain—Vertical

a. Requirement—Vertical deflection accuracy +3%.

b. Set the instrument controls as follows:

VERTICAL
SENSITIVITY 2 VOLTS/CM
VARIABLE CALIBRATED
+INPUT GND
—INPUT GND
POSITION Centered

HORIZONTAL
SENSITIVITY 2 VOLTS/CM
VARIABLE CALIBRATED
+INPUT GND
—INPUT GND
POSITION Centered
HORIZONTAL DISPLAY SWEEP NORMAL (X 1)
LEVEL FREE RUN

c. Set the Standard Amplitude Calibrator for a 1-volt
square-wave output.

d. Connect the Standard Amplitude Calibrator output
through a BNC to UHF adapter, a 50-ohm cable and quick-
connect adapter [item 12 of Recommended Equipment) to
the Type 503 VERTICAL +INPUT connector, and change the
VERTICAL +INPUT switch to DC.

e. Adjust the SWEEP TIME/CM switch to a setting which
will present an easily-viewed display with a minimum of
flicker (.1 mSEC or 50 uSEC).

f. Center the display in the graticule viewing area with
the VERTICAL POSITION control.
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g. Check—The display amplitude should be 5cm -+

1.5 mm.

6. Check Variable Control Ratio—Vertical

a. Requirement—Display amplitude with control in CALI-
BRATED position should be >2.5 times the display ampli-
tude with the control in full counterclockwise position.

b. Rotate the control fully counterclockwise.

¢. Check—Display amplitude should be 2cm or |ess,
indicating a ratio of >2.5:1.

d. Return the VARIABLE control to the CALIBRATED posi-

tion.

7. Check 1 mV/CM Gain—Vertical
a. Requirement—Vertical deflection accuracy +=3%.

b. Change the Standard Amplitude Calibrator output to
5 millivolts.

c. Change the VERTICAL SENSITIVITY switch to 1 mV/CM,
and adjust the VERTICAL POSITION control to center the
display, if necessary.

d. Check—Display amplitude of 5ecm, =1.5mm (3%).

8. Check .2 VOLTS/CM Gain—Horizontal

a. Requirement—Horizontal deflection accuracy +3%.
b. Set the VERTICAL +INPUT selector switch to GND.
c. Set HORIZONTAL +INPUT switch to DC,

Set the HORIZONTAL DISPLAY switch to HORIZ.
AMPLIFIER (SWEEP DISABLED).

CAUTION

Whenever the sweep is disabled, check that the
CRT beam INTENSITY control is adjusted to pre-
vent damage to the CRT phosphor.

e. Set the Standard Amplitude Calibrator to supply a
1-volt square wave, and connect the signal to the HORI-
ZONTAL +INPUT connector.

f. Set the HORIZONTAL SENSITIVITY switch to .2
VOLTS/CM.

g. The display should now consist of two dots spaced
horizontally in the graticule area. Center the display with
the HORIZONTAL POSITION control.

h. Check—The dot spacing should be 5cm + 1.5mm.

9. Check Variable Control Ratio—Horizontal

a. Requirement—Horizontal deflection with the contiol
in the CALIBRATED position should be >2.5 times the hori-
zontal deflection with the control in the full counterclockwise
position.

b. Rotate the HORIZONTAL VARIABLE control fully coun-

terclockwise.
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¢. Check—The dot spacing should be <2 cm, indicating
a ratio of >25:1.

d. Return the VARIABLE control to the CALIBRATED posi-
tion.

10. Check 1 mV/CM Gain—Horizontal
a. Requirement—Horizontal deflection accuracy =+3%.

b. Change the Standard Amplitude Calibrator to 5 milli-
volts.

c. Change the HORIZONTAL SENSITIVITY switch to 1
mV/CM.

d. Check—Dot spacing 5cm =1.5mm.

1. Check Compression or Expansion—
Horizontal

a. Requirement—<{1.5mm amplitude change in a 2-cm
display.

b. Change the HORIZONTAL SENSITIVITY switch to .2
VOLTS/CM.

¢. Change the Standard Amplitude Calibrator to 0.5V
output.

d. With the VARIABLE control, adjust the dot spacing
for exactly 2cm, and center the display horizontally and
vertically.

e. With the HORIZONTAL POSITION control, move the
right-hand dot to the 10-cm vertical graticule line.

f. Check—Dot spacing 2em =+1.5mm.

g. Move the left-hand dot to the left edge (0-cm) of the
graticule.

h. Check—Dot spacing 2cm —=1.5mm.

i. Return the VARIABLE control to the CALIBRATED posi-
tion.

12. Check Amplifier Balance—Horizontal (DC
Common Mode Rejection)

a. Connect an additional 50-ohm cable to the Standard
Amplitude Calibrator output, using a UHF T adapter, and
a quick-connect adapter on the output end of the cable.

b. Set the HORIZONTAL —INPUT to DC, and connect
the cable added in step (a) to the —INPUT connector.

c. Change the Standard Amplitude Calibrator output to
5 volts, and the HORIZONTAL SENSITIVITY switch to 2
VOLTS/CM.

d. The display will be two dots spread horizontally. With
the HORIZONTAL POSITION control, move the display
to the right-hand and then to the left-hand vertical grati-
cule line.

e. Check—The total horizontal amplitude of the display

should not exceed 2.5mm anywhere in the graticule area
(CMRR 100:1).
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(A} €C415C correctly adjusted

(B} C415C misadjusted

Fig. 5-3. Typical displays, Vertical Amplifier attenuator compensation change; 1 kHz square-wave input; sweep speed, 0.1 milliseconds/cm.

VERTICAL
SENSITIVITY .2 VOLTS/CM
VARIABLE CALIBRATED
+INPUT DC
—INPUT GND

¢. Set the Square Wave Generator (item 2 of Recom-
mended Equipment) to supply a 1-kHz square wave.

d. Connect the generator output through a 50-ohm
termination, (or a X10 attenuator), a 50-ohm cable, and a
47 pF Input Time-constant Standardizer, to the VERTICAL
+INPUT connector in the order given.

NOTE

To attain the desired deflection at different atten-
vator settings, it will be necessary to add or
remove the 50-ohm termination and/or the X10
attenvator. This will not affect the accuracy of
the time-constant checks.

e. Adjust the generator output for a display 3cm in
amplitude, and center the display in the graticule viewing
area.

f. Rotate the LEVEL control counterclockwise to obtain a
stable display {near 0).

g. Check—Square-wave display with no more than 29
aberrations. See Fig. 5-2 for typical displays.

h. Change the SWEEP TIME/CM to .1 mSEC.

i. Check—Square front corner on waveform, with no
overshoot, rounding, or tilt exceeding 2% of the display
amplitude.

. Check the square wave response in all remaining
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positions of the VERTICAL SENSITIVITY switch, alternately
switching between the 2mSEC and .1 mSEC positions of
the SWEEP TIME/CM switch.

NOTE

All attenuator compensation checks are made with
a display amplitude of 3 cm. Insert or remove
attenuation and/or adjust the signal generator
output to maintain this display amplitude.

k. Change the VERTICAL +INPUT switch to GND, the
VERTICAL —INPUT switch to DC, and move the generator
signal from the VERTICAL +INPUT connector to the VERTI-
CAL —INPUT connector.

l. Repeat the procedure outlined in steps (e} through (j}.

19. Check Attenutor Compensation—
Horizontal

a. Requirement—Square waveform showing no more than
2% overshoot, rounding, or tilt.

b. Set the Type 503 controls as follows:

TRIGGER
SLOPE +
COUPLING AC
SOURCE INT.
LEVEL FREE RUN
SWEEP TIME/CM 2 mSEC
VARIABLE CALIBRATED

HORIZ. AMPLIFIER
(SWEEP DISABLED)

HORIZONTAL DISPLAY
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{B) €306 correctly adjusted

Fig. 5-4. Typical display, Horizontal Amplifier attenuator compensation check; 1 kHz square-wave input; SWEEP TIME/CM switch setting, 2 mSEC.

VERTICAL
SENSITIVITY 1 VOLTS/CM
VARIABLE CALIBRATED
+INPUT DC
—INPUT GND
HORIZONTAL
SENSITIVITY 2 VOLTS/CM
VARIABLE CALIBRATED
+INPUT DC
—INPUT GND
Test Oscilloscope ({Type 503)
Sweep Time/cm 2 mSEC
Trigger Source Ext.

Adjust for stable display
Sweep Normal (X1)

Trigger Level
Horizontal Display

¢. Remove the right side panel from the test oscilloscope.

d. Connect a 10X probe to the VERTICAL +INPUT con-
nector, and connect the probe tip to pin 8 of V140 in the
test oscilloscope (i.e., a test point to obtain a sawtooth
waveform).

e. Connect a 1-kHz square-wave signal from the square-
wave generator through a 50-ohm termination {or 10X atten-
vator), a 50-ohm cable, a UHF T connector, and a 47 pF
Input Time - constant Standardizer to the HORIZONTAL
+INPUT connector, in the order given.

f. Connect another 50-ohm cable from the UHF T con-
nector to the test oscilloscope Ext Trig. In connector.
g. Adjust the test oscilloscope Trigger Level control to

obtain a stable display on the Type 503. The display should
be similar to Fig. 5-4.
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h. Adjust the generator output for a 3-cm spacing hori-
zontally, and center the display with the HORIZONTAL

POSITION control.

i. Check—Square waveform showing no more than 2%
overshoot, rounding, or tilt.

i. Change the test oscilloscope Sweep Time/cm to .1
millisecond.

k. Check—Square front corner on waveform, showing
no more than 2% rounding or overshoot. See Fig. 5-5 for
typical displays.

|. Check the square wave response in all remaining
HORIZONTAL SENSITIVITY switch positions, alternately
switching between the 2 millisecond and 0.1 millisecond
Sweep Time/cm switch positions in the test oscilloscope.

NOTE

All attenuator compensation checks are made with
a display amplitude of 3 cm. Insert or remove
attenuation and/or adjust the signal generator
output to maintain this amplitude.

m. Change the HORIZONTAL +INPUT switch to GND,
the HORIZONTAL —INPUT switch to DC, and move the
Time-constant Standardizer to the HORIZONTAL —INPUT

connector.

n. Repeat steps {g) through (l).

20. Check Amplifier Phasing—1 mY/CM teo .2
VOLTS/CM

0. RequiramsntwsPhaia shift not mora than 1° 10 430 kH3.

b. Set the Type 503 controls as follows:
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(A} C305C misadjusted

(B} C305C correctly adjusted

Fig. 5-5. Horizontal Amplifier attenuator compensation check; 1 kHz square-wave input; SWEEP TIME/CM switch setting, .1 mSEC.

SLOPE +
COUPLING AC
SOURCE INT.
LEVEL FREE RUN

HORIZ. AMPLIFIER
(SWEEP DISABLED)

HORIZONTAL DISPLAY

VERTICAL
SENSITIVITY 1 mV/CM
VARIABLE CALIBRATED
POSITION Midrange
+INPUT DC
—INPUT GND
HORIZONTAL
SENSITIVITY I mV/CM
VARIABLE CALIBRATED
POSITION Midrange
+INPUT GND
—INPUT GND

c. Connect a 50-ohm termination, a UHF T connector,
and two 50-ohm cables to the output connector of the
constant-amplitude signal generator. If desired, two quick-
connect adapters (item 12 of Recommended Equipment)
may be installed at the Type 503 input ends of the cables,
to permit easy cable-switching.

NOTE

The two 50-ohm cables should be identical to
assure symmetrical input to the two amplifiers
for phasing checks.
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d. Connect the two cables to the VERTICAL and HORI-
ZONTAL +INPUT connectors.

e. Adjust the generator output for a é-cm display f(a
vertical line trace) at a frequency of 50 kHz, and center the
display vertically and horizontally.

f. Change the HORIZONTAL +INPUT switch to DC. The
display will change to a single trace at a 45° angle, or an
extremely flattened ellipse with a small separation at the
center of the ellipse.

g. Check—Trace separation at the center (measured on
the graticule center Vertical line) must be not more than
1 mm {corresponding to 1°). See Fig. 5-6 for method of
measuring phase difference.

h. Change the generator frequency to 350 kHz and adjust
the generator output for a é-cm display horizontally and
vertically.

i. Check—Trace separation not more than 1 mm, meas-
ured as in step (g).

j. Change the generator frequency to 450 kHz, and adjust
the generator for a 6-cm display horizontally and vertically.

k. Check—Trace separation not more than 1 mm, meas-
vred as in step (g).

I. Check the remaining atftenuator positions through .2
VOLTS/CM, using steps (e) through (k) as a guide, and refer-
iing to Table 5-3 for attenuator settings, generator fre-
quencies, and trace separation tolerances.

m. Change the VERTICAL and HORIZONTAL -++INPUT
switches to GND, the VERTICAL and HORIZONTAL —INPUT
switches to DC, and move the signal cables from the VERTI-
CAL and HORIZONTAL +INPUT connectors to the VERTI-
CAL and HORIZONTAL — INPUT connectors.
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Fig. 5-6. X-Y method of calculating phase difference (6) of two
sine waves.

n. Repeat the checks as outlined in Table 5-3, and steps
{e) through (k).

TABLE 5-3

Maximum
*Trace
Separation

Sensitivity
Horizontal and Generator
Yertical | Frequency

mv/em

7 50 kHz | 7 1 mm
350 kHz
450 kHz

56 kHz 1 mm
350 kHz
450 kHz

2 mV/CM

50kHz 1 mm
350 kHz
450 kHz

50 kI:iz 1 mm
350 kHz
450 kHz

 5mV/CM

 10mV/CM

50 kHz I mm
350 kHz
450 kHz

-5_0 kHz 1 mm
350 kHz
450 kHz

50 kHz ‘ 1 mm
350 kHz
450 kHz

20 mv/CM

1 VOLTS/CM

2 VOLTS/CM
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21. Check Common Mode Rejection Ratio (AC)

a. Requirement—Maximum display amplitudes as indi-
cated in Table 5-4, with specified signal inputs and deflec-
tion sensitivities.

b. Set the HORIZONTAL 4 and —INPUT switches to
GND.

c. Set the VERTICAL +INPUT to DC, and the —INPUT
to GND.

d. Set the constant amplitude generator frequency to
50 kHz, and connect the 50-ohm cables to the VERTICAL -
and —INPUT connectors.

e. Set the VERTICAL SENSITIVITY to 1 VOLTS/CM, and
adjust the generater output for a trace 4 cm in amplitude.

f. Change the VERTICAL —INPUT switch to DC, and
change the VERTICAL SENSITIVITY switch to .2 VOLTS/CM.

g. With the VERTICAL POSITION control, move the dis-
play to the top, then to the bottom of the graticule.

h. Check—Vertical deflection {trace separation) not more
than 2 mm anywhere in the graticule area.

NOTE

In all succeeding Common Mode Rejection Ratio
checks, the display should be moved over the
entire graticule area during the check, as indi-
cated in steps (g) and (h).

i. Check the remaining vertical attenuator settings listed
in Table 5-4. The generator output (4 V) is not changed for
the checks in Table 5-4.

i. Set the VERTICAL 4+ and —INPUT switches to GND,
and change the HORIZONTAL 4 and —INPUT switches
to DC.

k. Move the signal cables to the HORIZONTAL INPUT
connectors, and set the HORIZONTAL SENSITIVITY switch
to .2 VOLTS/CM.

TABLE 5-4
SENSITIVITY Settings

HORIZONTAL/ Signal Maximum

VERTICAL Amplitude | Deflection
2VOLTS/CM | dvolts | 2mm
1 7VOLTS/CM s 4 volts - 4 mm L
50 mV/CM 1 4volts | 8mm
2707r7nV7/CM/ |4 volts o 2cn'_|_
10 mV/CM 4 volts 4cm

“All. measurement made with a display amplitude of 6 ¢m, hori-
zontal and vertical.
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. With the HORIZONTAL and VERTICAL POSITION
controls, move the display within the graticule viewing area.

m. Check—Horizontal deflection not more than 2 mm.

n. Check the remaining horizontal attenuator settings
listed in Table 5-4, leaving the generator output at 4 V.

o. Change the HORIZONTAL SENSITIVITY switch to 0.1
VOLTS/CM.

p. Change the HORIZONTAL —INPUT switch to GND,
and adjust the generator output for a trace 5cm long (0.5V
output).

5-9
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g. Change the HORIZONTAL —INPUT to DC, and the
HORIZONTAL SENSITIVITY switch to 5mV/CM.

r. Check—Horizontal display not more than 1cm long.
s. Change the Horizontal SENSITIVITY to 2 mV/CM.

t. Check—Display not more than 2.5cm long.

u. Change the HORIZONTAL SENSITIVITY to 1 mV/CM.
v. Check—Display not more than 5cm long.

w. Change both HORIZONTAL INPUT switches to GND.
x. Set the VERTICAL SENSITIVITY switch to 5mV/CM,
y. Set the VERTICAL 4 and —INPUT switches to DC.

z. Move the two signal cables from the HORIZONTAL
INPUT connectors to the VERTICAL INPUT connectors.

aa. Check—Amplitude of the display not more than 1 cm
anywhere in the graticule area.

ab. Change the VERTICAL SENSITIVITY switch to 2 mV/
CM.

ac. Check—Display amplitude not more than 2.5 cm in the
graticule area.

ad. Change the VERTICAL SENSITIVITY switch to 1 mV/
CM.

ae. Check—Display amplitude not more than 5cm.

22. Check Vertical Amplifier Frequency
Response

0. Requirement—Response not more than —3dB at 450
kHz.

b. Remove the UHF T connector and one 50-ohm cable,
and connect the other cable from the 50-ohm termination
to the VERTICAL +INPUT connector.

c. Set the HORIZONTAL + and —INPUT switches to
GND, the VERTICAL +INPUT to DC, and the VERTICAL
—INPUT to GND.

d. Set the SWEEP TIME/CM switch to .1 mSEC, and the
HORIZONTAL DISPLAY switch to SWEEP NORMAL (X1).

e. Set the VERTICAL SENSITIVITY to 1 mV/CM and adjust
the generator output for a display 6 cm in amplitude.

f. Change the generator frequency to 450 kHz. The dis-
play amplitude will decrease.

g. Check—-The display amplitude should be equal to or
greater than 4.2 cm (—3dB).

h. Repeat the frequency response check for all positions
of the VERTICAL 4 and —INPUT attenuator {SENSITIVITY)
switch.

23. Check Horizontal Amplifier Frequency
Response

a. Requirement—Response not more than 3dB down at

450 kHz.
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b. Set the VERTICAL + and —INPUT switches to GND,
the HORIZONTAL +INPUT to DC, and connect the signal
to the HORIZONTAL +INPUT connector.

¢. Change the HORIZONTAL DISPLAY switch to HORIZ.
AMPLIFIER (SWEEP DISABLED).

d. Check that the HORIZONTAL SENSITIVITY switch is
set to 1 mV/CM.

e. Set the generator frequency to 50 kHz, and adjust the
generator output for a trace 6 cm long.

f. Change the generator frequency to 450 kHz. The trace
will shorten.

g. Check—The trace should be equal to or greater than
4.2 am long {—3 dB).

h. Repeat the frequency response checks (steps (e), {f), and
(g) for all positions of the HORIZONTAL 4+ and —INPUT
attenuator SENSITIVITY) switch.

24. Check Sweep Stability Adjustment
a. Requirement—A free-running trace.
b. Set all + and —INPUT switches to GND.

c. Set the HORIZONTAL DISPLAY switch to SWEEP
NORMAL (X1), and the SWEEP TIME/CM to .1 mSEC.

d. Set the LEVEL control to AUTO.

e. Check—A free-running trace should be visible at an
approximate 50 Hz rate.

25. Check Triggering—External High Frequency

a. Requirement—A stable display may be obtained at
the 4+ and — positions of the SLOPE switch at 450 kHz.

b. Set the instrument controls as follows:

SLOPE +
COUPLING AC
SOURCE EXT.
LEVEL AUTO.
HORIZONTAL DISPLAY SWEEP NORMAL (X1}
VERTICAL
SENSITIVITY .1 VOLTS/CM
VARIABLE CALIBRATED
POSITION Midrange
+INPUT DC
—INPUT GND
SWEEP TIME/CM 5 uSEC
Test Oscilloscope {Type 503)
Vertical Sensitivity 10 mV/cm

Vertical + Input DC
{all other inputs at GND)

Sweep Time/cm 1 millisecond/cm

Slope +
Source Int.
Level Auto.



c. Connect a 50-ohm termination, a UHF T connector,
and two 50-chm cables to the output connector of the con-
stant-amplitude signal generator, in the order given.

d. Connect one cable to the Type 503 VERTICAL +INPUT
connector, and the other cable to the EXT. TRIG. IN con-
nector.

e. Connect a 10X probe to the test oscilloscope Vertical
+Input connector, and connect the probe tip to the EXTER-
NAL TRIG. IN connector.

f. Set the generator frequency to 50kHz, and adjust
the output to 0.5V, as indicated on the test oscilloscope by
a display amplitude of 5cm.

g. Remove the test probe from the EXTERNAL TRIG. IN
connector.

h. Change the generator frequency to 450 kHz.

i. Check—A stable display may be obtained in the +
and — positions of the SLOPE switch by adjusting the LEVEL
control.

i- Rotate the LEVEL control to the AUTO. position.

k. Check—A stable display may be obtained in both
positions of the SLOPE switch.

[. Remove the probe.

26. Check Triggering—Internal High Frequency

a. Requirement—Stable displays in both positions of the
SLOPE and COUPLING switches, and in AUTO.

b. Change the SOURCE switch to INT., and the constant-
amplitude generator signal frequency to 50 kHz.

c. Turn the LEVEL control to FREE RUN, and adjust the
generator output for a display 0.5cm in amplitude.

d. Adjust the LEVEL control for a stable display.

e. Check—A stable display may be obtained with the
SLOPE switch in either position, and with the COUPLING
switch in either position, by adjustment of the LEVEL control.

f. Change the LEVEL control to FREE RUN, and adjust
the generator output for a 0.8 cm display.

g. Change the LEVEL control to AUTO.

h. Check—Stable displays may be obtained with the
SLOPE and COUPLING switches in either position.

i. Change the LEVEL control to FREE RUN, the generator
frequency to 450kHz, and adjust the generator output for
a 2-cm display.

j. Check—Stable displays with the SLOPE and COUPLING
switches in =zither position by adjusting the LEVEL control.

k. Adjust the generator output for a 2.5-cm display, and
turn the LEVEL control to the AUTO. position.

|. Check—Stable displays with the SLOPE and COU-
PLING switches in either position.

m. Remove the constant-amplitude generator signal.

©
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27. Check Triggering—External (1 kHz Square
Wave)

a. Requirement—Stablz display in + and —SLOPE switch
positions, and in AUTO. triggering.

b. Connect a UHF T connector and two 50-ohm cables
to the output connector of the Standard Amplitude Calibra-
tor (item 4 of Recommended Equipment).

c. Connect one cable to the EXTERNAL TRIG. IN con-
nector.

d. Set the Standard Amplitude Calibrator to supply a 0.5-
volt square wave.

e. Change the SWEEP TIME/CM to 2 mSEC.

f. Check—A stable display may be obtained with the
SLOPE switch in both positions by adjustment of the LEVEL
control, and with the LEVEL control in AUTO.

28. Check Triggering—Internal (1 kHz Square
Wave)

a. Requirement—Stable displays in + and — SLOPE,
AC or DC trigger COUPLING, and in AUTO. triggering.

b. Change the SOURCE switch to INT.
c. Set the Standard Amplitude Calibrator to 50 millivolts.

d. Check—A stable display may be obtained with the
SLOPE switch in both positions, by adjustment of the LEVEL
CONTROL, and with the LEVEL control in AUTO.

e. Position the display to the graticule center, and obtain
a stable display with the LEVEL control.

f. Change the COUPLING switch to DC.

g. Check—A stable display may be obtained in both
positions of the SLOPE switch by adjustment of the VERTICAL
POSITION control. The bottom of the square-wave display
(zero DC level) should be within =1 cm of the graticule
center line when the SLOPE switch is in zither position.

h. Disconnect the calibrator signal.

29. Check Line Triggering
a. Requirement—Stable triggering at line frequencies.

b. Connect a 10X probe to the VERTICAL +INPUT
connector.

c. Connect thz probe tip to a svitable line voltage source
(ie., the line fuse terminal at the inside rear panel of the
test oscilloscope).

d. Set the VERTICAL SENSITIVITY switch to 5 VOLTS/
CM, and the SWEEP TIME/CM to 5 mSEC.

e. Change the SOURCE switch to LINE.

f. Check—A stable display may be obtainad with the
SLOPE switch in either position by adjustment of the LEVEL
control.

g. Change the LEVEL control to AUTO.
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h. Check—A stable display in both positions of the SLOPE
switch.
i. Remove the 10X probe.

30. Check Sweep Timing—1 mSEC/CM
a. Requirement—Sweep accuracy +39% (2.4 mm in 8 cm).

b. Szt the controls as follows:

SLOPE +
COUPLING AC
SOURCE INT.
LEVEL Triggered (not AUTO.)
HORIZONTAL DISPLAY SWEEP NORMAL (X1)
VERTICAL
SENSITIVITY Ser to produce a
3-cm display
VARIABLE Set to produce a
3-cm display
POSITION Midrange
+INPUT AC
—INPUT GND
HORIZONTAL
+INPUT GND
—INPUT GND
SWEEP TIME/CM 1 mSEC

c. Set the time-mark generator (item 5 of Recommended
Equipment) to supply 1-millisecond markers.

d. Connect a 50-obm cable from ths time-mark gener-
ator output connector to the VERTICAL +INPUT connector.

e. Set the VERTICAL SENSITIVITY and the VARIABLE
control so that the display amplitude is approximately 3 cm.

f. Check—1 marker/cm, #3% (2.4 mm in 8 cm).

31. Check Sweep Length

0. Requirement—Sweap length 10.2 to 10.8 em.

b. Change the SWEEP TIME/CM to 1 mSEC, the time-
mark generator output to 1-millisecond markers, and the
SOURCE switch to INT.

c. Check—A sweep length of 10.2cm to 10.8 cm.

32. Check Sweep Timing—10 uSEC/CM

a. Requirement—Sweep accuracy +3% (2.4 mm in 8 cm).

b. Change the generator output to 10 - microsecond
markars.

c. Change the SWEEP TIME/CM switch to 10 uSEC.
d. Check—One marker/cm, +3%.

33. Check Sweep Timing—1 uSEC/CM

a. Requirement—Sweep accuracy 3% (2.4 mm in 8 cm)
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b. Change the time-mark generator output to 1-micro-
second markers.

¢. Change the SWEEP TIME/CM switch to 1 uSEC.

d. Conneci a 50-ohm cable from thz time-mark generator
trigger output connector to the EXTERNAL TRIG. IN con-
nector, and set the generator to supply 10-microsecond
triggers.

e. Change the SOURCE switch to EXT.
f. Check—One marker/cm, *+3%.

34. Check Variable Control Ratio
a. Requiremeni—2>>2.5:1 reduction in swzep rates.

b. Rotate the SWEEP TIME/CM VARIABLE control fully
counterclockwise.

c. Check—>>2.5 times as many markers in a given display
area.

d. Return the VARIABLE control fully clockwise.

35. Check Sweep Timing

a. Requirement—Sweep accuracy +3% (2.4 mm in 8 cm)
in all SWEEP TIME/CM rangss.

b. Set the time-mark generator and Type 503 as indicated
in Table 5-5, checking for timing accuracy tolerances as
shown.

TABLE 5-5
SWEEP TIME/CM Time-mark
Setting Generator Setting Check
2mSEC | 1ms I 2 marks/em
O 5mSEC [ 5ms | 1 markfem
10mSEC | 10ms | 1 mark/em
20 mSEC | 10 ms 2 marks/cm
50 mSEC | 50ms | 1 mark/em
~ OSEC | T 100ms T U markfem
2SEC | 100 ms | 2 marks/cm
~ 5SEC 1 500 ms 1 mark/em
- 1SEC W T 1sec 1 mark/cm
2 SEC \ 1 sec 2 marks/cm
- 5SEC | 5sec 1 mark/fem
5 mSEC \ 500 s | 1 mark/em
- 2mSEC ‘ 100 ,lls ) 77777' i 727r;1217rksi/cm7 o
AmSEC | 100 us 1 1 mark/em
10 uSEC | 10 s 1 mark/cm
20 ;SEC | 10 jis | 2 marks/cm
50 pSEC | 50ps 1 markfem
1 uSEC ! 1 us 1 mark/cm
C2pSECT | s | 2 marks/em
5 uSEC | 5us [ 1 mark/em

‘Use external triggering; i.e., connect a UHF T connector and an
additional 50-ohm cable from the time-mark generator to the EX-
TERNAL TRIG. IN connector, change the SOURCE switch to EXT.,
and obtain a stable display with the LEVEL control.



36. Check Sweep Magnifier Registration

a. Requiremznt—<0.5cm shift from magnified sweep to
normal sweep.

b. Set the SWEEP TIME/CM to 1 mSEC.

c. Set the time-mark generator to supply 5-millisecond
markers.

d. Check that the SOURCE switch is set to INT., and adjust
the LEVEL control.

e. Center the first time mark to tha graticule vertical
center line with the HORIZONTAL POSITION control.

f. Change the HORIZONTAL DISPLAY switch to x50,
and recenter the first time mark to the graticule center line.

g. Change the HORIZONTAL DISPLAY switch to SWEEP
NORMAL (X1).

h. Check—No more than 0.5cm shift of the first time
mark as the HORIZONTAL DISPLAY switch is changed from
X50 to X1,

37. Check Horizontal Drift

a. Requirement— <4 mm drift from the magnified display
to the normal display.

b. Set the HORIZONTAL DISPLAY SWEEP MAGNIFIED
switch to X 50, and check that the first time-mark is at the
graticule center.

c. Changes the HORIZONTAL DISPLAY SWEEP MAGNI-
FIED switch to X1.

d. Check—After 30 seconds, the marker drift should not
be more than 4 mm.

38. Check Magnifier Accuracy

a. Requirement—Magnifier accuracy 5%, as indicated
in Table 5-6.

b. Set the time-mark generator to supply 1-millisecond
and 100-microsecond markers.

c. Adjust the LEVEL control to obtain a stable display.
The display should consist of one large mark/cm and 10
small marks/cm.

d. Change the HORIZONTAL DISPLAY SWEEP MAGNI-
FIED switch to X2.

e. Check—1 large mark/2 em, =1 mm/2 cm.

f. Set the HORIZONTAL DISPLAY switch as indicated in
Table 5-6, checking for magnifier tolerances as shown.

TABLE 5-6

HORIZONTAL Tolerance

DISPLAY Check (*=5%)
X2 | 1 large mark/2cm | £1mm/2cm
x5 | 1 large mark/5ecm | +=25mm/5cm

X 10 | 1 small mark/em | —+-0.5mm/cm

X 20 1 small mark/2ecm | =1 mm/2cm
X 50 1 small mark/5em | ==2.5mm/5cm

Performance Check—Type 503

39. Check Sweep litter

a. Requirement—Horizontal jittar 2mm or less (Sweep
Magnified X 50).

b. Connect 1-microsecond time marks from the time-mark
generator to the VERTICAL +INPUT connector.

c. Connect a 50-ohm cable from the time-mark generator
trigger output connector to the EXTERNAL TRIG. IN con-
nector.

d. Set the SOURCE switch to EXT., the SWEEP TIME/CM
to 5,SEC, and the HORIZONTAL DISPLAY switch to <X50.

e. Set the time-mark generator to supply 10-microsecond
triggers, and adjust the LEVEL control to obtain a stable
display.

f. Use the HORIZONTAL POSITION to display the last
marker of the magnified sweep.

g. Check—Horizontal jitter 2mm or less.

h. Remove the time-mark generator signals.

40. Check Z Axis Operation

a. Requirement — Intensity modulation with a 10-volt
signal.
b. Change the HORIZONTAL DISPLAY switch to SWEEP

NORMAL (X1), the SWEEP TIME/CM to 1 mSEC, and the
LEVEL control clockwise to the FREE RUN position.

¢. Connect a 50-ohm cable from the Standard Amplitude
Calibrator output connector to the CRT GRID binding post
of the EXTERNAL INPUT connectors (on the rear panel of
the Type 503).

d. Set the Standard Amplitude Calibrator to supply a 10-
volt squarz wave.

e. Remove the strap connecting the CRT GRID and GND
binding posts.

f. Check—Intensity modulation of the trace should be
visible.

g. Replace the strap connecting the CRT GRID and GND
binding posts, and remove the signal from the binding post.

41. Check Amplitude Calibrator
a. Requirement—Amplitude accuracy, =3%.

b. Set the VERTICAL SENSITIVITY to 1 mV/CM, and the
VERTICAL 4+ and — INPUT switches to DC, and the LEVEL
control to AUTO.

c. Set the SWEEP TIME/CM to 20 ;SEC, and the HORI-
ZONTAL DISPLAY to SWEEP NORMAL (X1}.

d. Set the Standard Amplitude Calibrator to supply a 5-
millivolt square wave, and connect a 50-ohm cable from
the Calibrator to the VERTICAL +INPUT connector.

e. Connect a short patch cord from the 5mV CAL OUT
connzctor to the VERTICAL —INPUT connector. The display
will be the difference between the Standard Calibrator volt-
age and the Type 503 CALIBRATOR voltage.
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f. Check—Trace separation at the vertical center of the
display should not exceed 1.5mm (3%).

g. Change the VERTICAL SENSITIVITY switch to .1 VOLTS/
CM.

h. Change the Standard Amplitude Calibrator to 0.5
volts.

i. Move the patch cord from the 5mV CAL OUT con-
nector to the 500 mV CAL. OUT connector.

j. Check—Trace separation at the display center not to
exceed 1.5mm (3%}

42. Check Calibrator Symmetry

a. Requirsment—Ratio between adjacent half-cycles 2:1 or
less.

b. Change the VERTICAL +INPUT switch to GND.

¢. Change the SWEEP TIME/CM to .2 mSEC, and adjust
the LEVEL control for a stable display.

d. Rotate the SWEEP TIME/CM VARIABLE control counter-
clockwise until one cycle of the calibrator waveform occu-
pies 10 cm of the graticule.

e. Check—The calibrator waveform symmetry should be
within a ratio of 2:1.

43. Check Calibrator Frequency
a. Requirement—Calibrator frequency 350Hz =+50%.
b. Return the SWEEP TIME/CM VARIABLE to CALIBRATED.
c. Change the SWEEP TIME/CM to 1 mSEC.
d. Check—The length of one calibrator cycle should be
between 1.9 and 5.7 cm (350 Hz +-50%).
44. Check Calibrator Jitter

a. Requirsment—Horizontal jitter not more than 1.5cm.

b. Change the HORIZONTAL DISPLAY switch to X50.
The INTENSITY may have to be increased to view the
display.

¢. Rotate the HORIZONTAL POSITION control counter-
clockwise to center the leading edge of the last cycle of
the calibrator waveform.

d. Check—Horizontal jitter not more than 1.5cm.

e. Disconnect all equipment.

(C)



Type 503

SECTION 6
CALIBRATION

Introduction

The Type 503 Oscilloscope is a stable instrument and
should not require frequent calibration. However, it will
be necessary to calibrate certain parts of the instrument
when tubes or components are changed. Also, a periodic
calibration is desirabie from the standpoint of preventive
maintenance.

Apparant trouble in the instrument may be due to improper
calibration of one or more circuits. Consequently this sec-
tion of the manual should be used in conjunction with the
Maintenance section during troubleshooting work. {f trouble
occurs in the instrument, be sure that it is not due to improper
calibration befora proceeding with more detailed trouble-
shooting.

In the instructions that follow, the steps are arranged in
the proper sequence for a complete calibration of the instru-
ment. Each numbered step contains the information required
to maks one adjustment or a series of related adjustments.
Controls not mentioned in a given step are assumed to be
set at the positions they were left in during the preceding
step.

If a single control requirss adjustment, and the particular
control is known, it can often be adjusted without calibrating
the entire instrument, provided the control does not interact
with other adjustments. In such cases, the control is adjusted
in the normal manner, as described in the applicable cali-
bration step. It may be necessary, however, to refer to the
calibration  steps immediately preceding the adjustment
desired to datermine the proper setting for the controls not
mentioned in that step. Due to the interaction beween adjust-
ments in the horizontal and vertical amplifiers, single adjust-
ments in these circuits usually cannot be made. When ampli-
fier adjustments are required, the entire amplifier should
be calibrated. In addition, if the —100-volt supply is adjust-
ed, the entire instrument must be calibrated,

RECOMMENDED EQUIPMENT

General

The following list of equipment, or its equivalent, is recom-
mended for complete calibration of the Type 503. Specifi-
cations given are the minimum necessary for accurate cali-
bration of this instrument. All test equipment is assumed to
be correctly calibrated and operating within the original
specifications. If 2quipment is substituted, it must meet or
exceed the specifications of the original equipment.

Special Test Equipment

For the quickest and most accurate calibration, special
calibration fixtures are used where necessary. All cali-
bration fixtures listed under Recommended Equipment can
be obtained from Tektronix, Inc. Order by part number
through your local Tektronix Field Office or representative.

©

1. Test Oscilloscope. Minimum vertical deflection factor,
1 mV/div; bandwidth, DC to 450 kHz. Tektronix Type 503
recommzanded.

2. DC voltmeter. Calibrated to 1% accuracy at 12.6, 85,
100 and 250 volts DC, within 3% accuracy at 3000 volts
DC. For example, Simpson Model 260-5P, or Triplett Model
630PLK.

3. Variable autotransformer. Range, 105 VAC to 125
VAC to at least 150 volts-amperes; with RMS meter.

4, Square-wave genzrator, Range, 0.5 volts to 20 volts
at 1 kHz; risetime, 120 nanoseconds or faster. Tekironix Type
106 recommended.

5. Constant-amplitude sine-wave generator. Signal fre-
quencies, 50 kHz, 350 kHz, and 450 kHz; output 0 to 5 volts
Tzktronix Type 191 recommended.

6. Standard Amplitude Calibrator. Accuracy, 0.25%; out-
put, 5mV to 100 volt square waves. Tektronix Calibration
Fixture Part No. 067-0502-00 recommended.

7. Time-mark generator. To provide markers from 1 pus
through 5 seconds; accuracy, 0.2% or better. Tektronix Type
184 recommendad.

8. 10X probe. Tektronix Type P6006, Part No. 010-0125-00
recommended.

9. 1X probe with UHF connector. Tektronix Type P6027,
Part No. 010-0070-00 recommended.

10. Input time-constant normalizer, 47 pF, with UHF con-
nectors. Tektronix Part No. 011-0068-00.

11. 50 Q termination with UHF conmeactors, Tektronix Part
No. 011-0045-00.

12. 50 Q) cables with UHF connectors. Tektronix Part No.

012-0001-00 (2 required).
13. Adapter, UHF T, Tektronix Part No. 103-0026-00.

14. Adapter, GR to UHF female. Tekironix Part No. 017-
0022-00.

15. Adapter, UHF quick-connect. Tektronix Part No. 003-
0028-00 (2 required).

16. Adapter, male BNC and female UHF. Tektronix Part
No. 103-0032-00.

17. Attenuator, 10:1 with UHF connectors. Tektronix Part
No. 011-0031-00.

18. Insulated alignment screwdriver. Tektronix Part No.
003-0000-00.

19. Insulated alignment tool. Tektronix Part No. 003-

0003-00.

6-1
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0 14.

15

016

117

] 18.

[719.

] 20.

O 21.

[ 22

[] 24.

[ 25.

] 29.

[ 30.

[ 31.

.32,

Adjust Coarse DC Balance—Vertical. Page 6-10
DC baloncing by adjustiment of R436.

Adjust Coarse DC Balance—Horizontal.  Page 6-10
DC balancing by adjustment of R346.

Adjust .2 V/CM Gain—Vertical. Page 6-11
Correct vertical amplifier gain.

Check Variable Control Ratio—Vertical.  Page 6-12
Ratio of <2.5:1.

Adjust 1 mV/CM Gain—Vertical. Page 6-12
Correct vertical amplifier gain.

Adjust .2 V/CM Gain—Horizontal. Page 6-12

Correct horizontal amplifier gain.

Check Variable Contro! Ratio—Horizontal. Page 6-12
Ratio of >2.5:1.

Adjust 1 mV/CM Gain—Horizontal.
Correct horizontal amplifier gain.

Page 6-12

Check Compression or Expansion—Horizontal.
Page 6-13

-+1.5mm compression or expansion with 2 cm signal.

. Check Amplifier Balance—Horizontal [DC Common

Mode Rejection). Page 6-13
Horizontal Amplifier CMRR 100:1 and 50:1 with speci-
fied inputs and sensitivities.

Check Compression or Expansion—Vertical.
Page 6-13

+.15mm compression or expansion with 2 cm signal.

Check Amplifier Balance—Vertical (DC CMRR).
Page 6-13

Common mode rejection ratio 100:1 and 50:1 with
specified inputs and sensitivities.

. Check Attenuator Accuracy—Vertical +4INPUT and

—INPUT. Page 6-14
Vertical deflection +1.5mm with 5cm signal (3%).

. Check Attenuator Accuracy—Horizontal +INPUT and

—INPUT. Page 6-14
Horizontal deflection 1.5 mm with 5 cm signal (3%).

. Re-check Trace Shift Due to Input Grid Current.

Page 6-14
Trace shift <1 c¢m.

Adjust Attenuator Compensation—Vertical. Page 6-15
Waveform flat-topped; no more than 2% overshoot
or rounding.
Adjust Attenuator Compensation—Horizontal.

Page 6-18
Waveform flat-topped; no more than 2%, overshoot
or rounding.

Adjust Amplifier Phasing. Page 6-21

Phase difference not more than 1° {1 mm).

Check Common Mode Rejection Ratio.  Page 6-23

]33

(] 34.

[] 35

] 36.

d 37.

[ 38

(] 39.

(1 40.

] 41

(1 42.

[ ] 43.

0] 44.

[] 45.

] 46.

[] 47

{] 48.

Horizontal [Vertical rejection ratio 100:1 with sensi-
tivities and signals specified.

Check Vertical Amplifier Frequency Response.
Page 6-24

< 3dB at 450 kHz.

Check Horizontal Amplifier Frequency Response.
Page 6-24

<—3dB at 450 kHz.
Adjust Sweep Stability. Page 6-25

Free running trace at approximately 50 kHz rate.

Check Triggering—External High Frequency.
Page 6-26

Correct triggering; see Calibration Procedure.

Check Triggering—internal High Frequency.
Page 6-26

Correct triggering; see Calibration Procedure.

Check Triggering—External {1 kHz Square Wave).
Page 6-27

Correct low frequency triggering.

Check Triggering—Internal (1 kHz Square Wave).

Page 6-27
Correct low frequency triggering.
Check Line Triggering. Page 6-27
Correct line frequency triggering.
Adjust Sweep Timing—1 mSEC/CM. Page 6-28
Timing accuracy, 3% (2.4 mm in 8 cm).
Adjust Sweep Length. Page 6-28
Sweep length 10.2 to 10.8 cm.
Adjust Sweep Timing—10 ,SEC/CM. Page 6-28
Timing accuracy, +3%.
Adjust Sweep Timing—1 #SEC/CM. Page 6-29
Timing accuracy, +3%.
Check Variable Control Ratio. Page 6-29

Sweep Time/cm Variable Control ratio >2.5:1.

Check Sweep Timing. Page 6-29
Timing accuracy, +3% at all switch settings.

Adjust Sweep Magnifier Registration. Page 6-29
<0.5cm horizontal shift.
Re-check Horizontal Drift. Page 6-30
Marker drift <<4 mm after 30 seconds.

. Check Magnifier Accuracy. Page 6-30
Accuracy tolerance -t 5%.
Check Sweep litter. Page 6-30
Horizontal jitter 2 mm or less.

. Check Z-axis Operation. Page 6-3N
Intensity modulation with 10-volt signal.

. Adjust Amplitude Calibrator—5 mV. Page 6-31

Amplitude 5mV =+39%.
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[] 53. Check Calibrator Accuracy—500 mV. Page 6-31
Amplitude 500 mY =*3%.

[] 54. Check Calibrator Symmetry. Page 6-31
Symmetry ratio not more than 2:1.

i_] 55. Check Calibrator Frequency. Page 6-31
Frequency 350 Hz +50%.

(] 56. Check Calibrator litter. Page 6-31

Horizontal Jitter not more than 1.5cm.

CALIBRATION PROCEDURE

General

In the following calibration procedure, a test equipment
setup is shown for each major setup change. Complete
control settings are listed following the first equipment setup.
In subsequent satups, only the controls which have been
changed from the preceding step are listed. Controls which
are not shown on the setup list may be left in any position.
If only a partial calibration is parformed, start with the near-
est setup preceding the desired portion.

Calibration—Type 503

NOTE

When performing a complete recalibration, best
performance will be provided if each adjustment
is made to the exact setting, even if the Check is
within the allowable tolerance.

The following procedure uses the equipment listed under
Recommended Equipment. If substitute equipment is used,
control settings or setup must be altered to meet the require-
ments of the equipment used.

Preliminary Procedure
1. Remove the side covers from the Type 503.

2. Connect the Type 503 to the autotransformer, and set
the autotransformer to 117 volts.

3. Turn the POWER AND SCALE ILLUM. control clock-
wise and adjust the graticule illumination as desired.

4. Allow the Type 503 to warm up for at least 5 minutes
before proceeding further.

NOTES

©1

6-5



# =/ 0

K3
A3K$0

/A

K,K

13 % .
,$ K

$0 0/$ +
$Z 0 K J$/3K+
, $K
10/$$,$+
, $ K

3/$%0
S $03A
;$03A
$Z0 K
10/$$$+
,$ K

3/$%0
S $03A
;$03A

<7<

*# 9;B ' ee

$0 #

% W&
A @

</

K$ J

W " )% @
)%

130 K WQ$@

#< , K/

K$ J
W " )% @

*

0J

#< K /.

K$ J
W " Y% @

0J
0J

% " ND #
8?2 F 08 +
# ' % “# 5B#
& | J W=
@ (
" 56B * R <66
W %% 9 @#
# )R, * R<66 (Y-=T#
B666
*ou# K % " #



NOTE

Do not adjust the — 100 ADJ. control unless one
or more of the supply voltages are out of toler-
ance, or unless a complete recalibration of the
instrument is planned.

d. Adjust Re4l for a voltmeter reading of —100 volts.

—100 ADJ. Re41 is accessible on the left side of the instru-
ment (see Fig. 6-5).

NOTE

Beginning with Serial Number 3140 and later,
the physical appearance of some of the adjust-
ing potentiometers was changed; the double-
end adjusting feature was changed to single-end
adjust. The functions remain the same.

tig. 6-5, location of — 100 volt ad|utimonl (loft tida of Intlru-
mont).

Calibration— Type 503

2. Check +12.6 Volt Supply

a. Remove the meter lead from the —100 volt test point
and set the meter scale for checking 12.6 volts.

b. Connect the meter positive lead to the 12.6 volt test
point (Fig. 6-5), and the negative lead to chassis ground.

c. Check--—---A meter reading of +12.6 volts, +0.63
volts (5%).
3. Check +100 Volt Supply

a. Change the meter scale for a 100-volt reading.

b. Connect tbs positive meter lead to the +100 volt test
point (Fig. 6-5).

c. Check—A meter reading of +100 volts, +5 volts.

4. Check +250 Volt Supply
a. Set the meter scale for a 250-volt reading.

b. Connect the meter lead to the + 250-volt test point
(Fig. 6-5).

c. Check—A meter reading of +250 volts, +12.5 volts.

5. Check —3000 Volt Supply
a. Romove the meter lead from tho +250-volt lost point
b. Set the meter to tho scale for reading 3000 volts.
c. Conned the negotivs meter lead to the —3000 volt
test point (Fig. 6-5), ond the positive meter lead to chassis
ground.

d. Chock—A motor reading of —3000 volts, £150 volts.

e. Remove the meter leads.

NOTES
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Mechanical Parts List—Type 503

FIG. 3 CRT SHIELD

Fig. & Q
Index Tektronix Serial/Model No. t .
No. Part No. Eff Disc Y 12345 Description
31 124-0022-00 1 STRIP, felt
-2 136-0035-00 2 SOCKET, graticule light
...... - mounting hardware for each: (not included w/socket)
-3 211-0534-00 1 SCREW, sems, 6-32 x /14 inch, PHS
-4 210-0803-00 1 WASHER, flat, 0.150 ID x 3} inch OD
-5 210-0457-00 1 NUT, keps, 6-32 x 54 inch
-6 337-0364-00 1 SHIELD, CRT
------ - mounting hardware: (not included w/shield)
211-0538-00 5 SCREW, 6-32 x 544 inch, FHS (not shown)
-7 210-0006-00 6 LOCKWASHER, internal, #6
-8 210-0407-00 6 NUT, hex., 6-32x 7, inch
-9 211-0513-00 1 SCREW, 6-32x 5/ inch, PHS
-10  385-0127-00 101 3899 1 ROD, hex., ¥4 x %s, inch
166-0107-00 3990 1 TUBE, spacing, V4 x 732 inch
-11 210-0803-00 2  WASHER, flat, 0.150 ID x 34 inch OD
-12 406-0239-00 3  BRACKET, CRT spring
-13  136-0076-00 101 1519 1 SOCKET, CRT
387-0344-00 101 1519 1 PLATE, CRT socket back
211-0038-00 101 1519 2  SCREW, 4-40 x 54 inch, 100° csk, FHS
136-0103-00 1520 1 ASSEMBLY, CRT socket
------ - assembly includes:
136-0117-00 1 SOCKET, CRT
131-0178-00 9 CONNECTOR, CRT pin
-14  387-0393-00 1 PLATE, back
-15  213-0087-00 2 SCREW, thread cutting, 2-32x 1/, inch, RHS
-16  354-0103-00 1 ASSEMBLY, clamping ring
------ - assembly includes:
-17  210-0502-00 1 NUT, CRT rotator, 10-32x 33 inch
-18  211-0560-00 1 SCREW, 6-32x1 inch, RHS
-19  210-0407-00 1 NUT, hex., 6-32x 1/, inch
20 432-0022-00 1 BASE, CRT rotator
------ - mounting hardware: (not included w/base)
21 211-0561-00 2 SCREW, 6-32 x% inch, hex., socket, FHS
-22 210-0503-00 1 NUT, CRT rotator securing
-23  354-0078-00 101 2379 1 RING, securing
354-0178-00 2380 1 RING, securing
24 355-0049-00 1 STUD, 10-32 x 3/, inches
-25  366-0032-00 1 KNOB, red
------ - knob includes:
213-0004-00 1 SCREW, set, 6-32 x 34 inch, HSS
-26  406-0569-00 1 BRACKET, CRT support
------ - mounting hardware: {not included w/bracket)
211-0507-00 2  SCREW, 6-32x %), inch, PHS {not shown)
210-0803-00 1 WASHER, flat, 0.150 ID x 3/ inch OD (not shown}
-27  175-0582-00 1 WIRE, CRT lead, striped brown
175-0583-00 1 WIRE, CRT lead, striped red
175-0584-00 1 WIRE, CRT lead, striped green
175-0596-00 1 WIRE, CRT lead, striped blue
------ - each wire includes:
28 131-0049-00 1 CONNECTOR, CRT cable



Mechanical Parts List—Type 503

FIG. 4 CHASSIS & REAR

Fig. & Q
Index Tektronix Serial/Model No. t Descriofi
No. Part No. Eff Disc Y 12345 escription
4-1  441-0316-00 101 4110 1 CHASSIS, main
441-054700 41N 6996 1 CHASSIS, main
1

441-0547-01 6997 CHASSIS, main
------ - mounting hardware: [not included w/chassis)

2 212-0040-00 5 SCREW, 8-32x3/; inch, 100° csk, FHS
212-0039-00 2  SCREV, 8-32x%; inch, THS (not shown)
-3 343-0042-00 2 CLAMP
------ - mounting hardware for each: [not included w/clamp)
-4 210-0407-00 1 NUT, hex., 6-32x ', inch
-5 210-0006-00 1 LOCKWAGSHER, internal, #6
-6 210-0803-00 1 WASHER, flat, 0.150 ID x 33 inch OD
-7 211-0507-00 1 SCREW, 6-32 x %/;4 inch, PHS
-8  136-0015-00 6  SOCKET, tube, 9 pin, w/ground lugs
------ - mounting hardware for each: {not included w/socket)
9 213-0044-00 2 SCREW, thread forming, 5-32 x 3/3¢ inch, PHS
-10  136-0008-00 5 SOCKET, tube, 7 pin, w/ground lugs
------ - mounting hardware for each: (not included w/socket)
11 213-0044-00 2 SCREV, thread forming, 5-32 x 35 inch, PHS
12 136-0015-00 101 4229 1 SOCKET, tube, ¢ pin, w/ground lugs
136-0044-00 4230 1 SOCKET, tube, 7 pin, w/ground lugs
------ - mounting hardware: [not included w/socket)
213-0044-00 2 SCREW, thread forming, 5-32 x 3/4 inch, PHS
-13  134-0011-00 1 SOCKET, tube, 8 pin, w/ground lugs
------ - mounting hardware: (not included w/socket)
14 213-0044-00 2 SCREV, thread forming, 5-32 x 3/;4 inch, PHS
A5 - - - - 10 RESISTOR, variable
------ - mounting hardware for each: (not included w/resistor)
.16 210-0413-00 X3140 1 NUT, hex., %3-32xY; inch
<17 210-0840-00 X3140 1 WASHER, flat, 0.390 ID x %4 inch OD
-18 136-0095-00 X270 4480 4  SOCKET, transistor, 4 pin
136-0181-00 4481 4  SOCKET, transistor, 3 pin
...... - mounting hardware for each: (not included w/socket)
213-0113-00 X270 4480 2 SCREW, thread forming, 2-32 x 5/4 inch, RHS
-19  354-0234-00 4481 1 RING, locking, transistor socket

@1 8-



Mechanical Parts List—Type 503

FIG. 4 CHASSIS & REAR (Cont]

Fig. & Q
Index Tektronix Serial/Model No. t .
No. Part No. Eff Disc Y 12345 Description
420 - - - - - - 1 CAPACITOR
______ - mounting hardware: (not included w/capacitor)
21 211-0534-00 2  SCREV, sems, 6-32x %/,5 inch, PHS
22 386-0253-00 1 PLATE, metal
-23  210-0006-00 1 LOCKWASHER, internal, #6
24 210-0202-00 1 LUG, solder, SE #6
-25  210-0407-00 2 NUT, hex., 6-32x Y, inch
26 - - - - - - 1 CAPACITOR
------ - mounting hardware: [not included w/capacitor)
27  211-0534-00 2  SCREW, sems, 6-32 x 54 inch, PHS
-28 386-0253-00 1 PLATE, metal
-29  210-0006-00 2 LOCKWASHER, internal, #6
-30  210-0407-00 2 NUT, hex., 6-32x 1, inch
-31  200-0256-00 1 COVER, capacitor
-32 200025600 101 7109 1 COVER, capacitor
200-0532-00 7110 1 COVER, capacitor
I 2 CAPACITOR
------ - mounting hardware for each: (not included w/capacitor)
-34  211-0534-00 2 SCREV, sems, 6-32x 5/ inch, PHS
-35 386-0252-00 1 PLATE, fiber
36 210-0006-00 2 LOCKWASHER, internal, #6
-37  210-0407-00 2 NUT, hex., 6-32x 7, inch
-38  200-0258-00 1 COVER, capacitor
39 - - - - 1 CAPACITOR
------ - mounting hardware: (not included w/capacitor)
-40  211-0534-00 2 SCREW, sems, 6-32 x 54 inch, PHS
-41  386-0254-00 1 PLATE, fiber
-42  210-0006-00 2 LOCKWASHER, internal, #6
-43  210-0407-00 2 NUT, hex., 6-32x1, inch
44 - - - - - - 1 CAPACITOR
------ - mounting hardware: {not included w/capacitor)
-45  211-0534-00 2  SCREW, sems, 6-32 x %4 inch, PHS
-46  386-0255-00 1 PLATE, metal
-47  210-0006-00 2 LOCKWASHER, internal, #6
-48  210-0407-00 2  NUT, hex., 6-32x Y, inch
-49  406-0583-00 X1100 1 BRACKET, transformer (see ref. #50)
------ - mounting hardware: {not included w/bracket)
212-0039-00 1 SCREW, 8-32x 3 inch, THS (not shown)
210-0458-00 1 NUT, keps, 8-32x V3, inch [not shown)
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Mechanical Parts List—Type 503

FIG. 4 CHASSIS & REAR (Cont)

Fig. & Q
Index Tektronix Serial/Model No. t -
No. Part No. Eff Disc Y 12345 Description
473 129-0036-00 101 5019 1 POST, binding, black
129-0063-00 5020 1 POST, binding, charcoal
------ - mounting hardware: (not included w/post)
74 358-0036-00 101 5019 1 BUSHING, binding post, black
358-0169-00 5020 1 BUSHING, binding post, charcoal
210-0010-00 101 3719X 1  LOCKWASHER, infernal, #10
210-0206-00 101 3719X 1 LUG, solder, SE #10
210-0445-00 101 3719 2 NUT, hex., 10-32x 3} inch
75 220-0410-00 3720 1 NUT, keps, 10-32 x 3/3 inch
76  352-0028-00 2 HOLDER, power cord
------ - mounting hardware for each: (not included w/holder)
77  212-0061-00 1 SCREW, 8-32x 1Y, inch, OHS
78  210-0458-00 1 NUT, keps, 8-32x Vs, inch
79 161-0017-00 1 CORD, power, 8 feet
-80  358-0025-00 1 BUSHING, strain relief
-81  334-0650-00 1 TAG, voltage
------ - mounting hardware: (not included w/tag}
-82  213-0088-00 2  SCREV, thread forming, #4x 1/, inch, PHS
352-0002-00 1 ASSEMBLY, fuse holder
------ - assembly includes:
-83 200-0582-00 1 CAP, fuse
-84  352-0010-00 1 HOLDER, fuse
-85 210-0873-00 1 WASHER, rubber, ¥, ID x Y4 inch OD
86 - - - - - - 1 NUT, fuse holder
-87 124-0091-00 1 STRIP, ceramic, 3/, inch h, w/11 notches
------ - each strip includes:
355-0046-00 2 STUD, plastic
------ - mounting hardware for each: (not included w/strip)
361-0009-00 2 SPACER, plastic, %3, inch long
-88  124-0088-00 2  STRIP, ceramic, 3/, inch h, w/4 notches
------ - each strip includes:
355-0046-00 2 STUD, plastic
------ - mounting hardware for each: {not included w/strip)
361-0009-00 2  SPACER, plastic, %, inch long
-89 124-0091-00 101 6996 6  STRIP, ceramic, 3/, inch h, w/11 notches
124-0154-00 6997 6  STRIP, ceramic, /45 inch h, w/20 notches
------ - each strip includes:
355-0046-00 101 6996 2 STUD, plastic
355-0082-00 6997 2 STUD, plastic
------ - mounting hardware for each: (not included w/strip)
361-0009-00 101 6996 2 SPACER, plastic, %, inch long
361-0039-00 6997 2  SPACER, plastic, 134, inch long



Mechanical Parts List—Type 503

FIG. 4 CHASSIS & REAR (Cont)

Fig. & Q
Index Tektronix Serial/Model No. t Descrioti
No. Part No. Eff Disc Y 12345 escription
4-90 124-0090-00 4 STRIP, ceramic, 3/ inch h, w/9 notches
...... - each strip includes:
355-0046-00 2 STUD, plastic
...... mounting hardware for each: (not included w/strip)
361-0009-00 2 SPACER, plastic, %3 inch long
-91  124-0089-00 2  STRIP, ceramic, ¥, inch h, w/7 notches
...... - each strip includes:
355-0046-00 2 STUD, plastic
------ - mounting hardware for each: (not included w/strip)
361-0009-00 2  SPACER, plastic, %, inch long
92 124-0086-00 1 STRIP, ceramic, ¥/, inch h, w/2 notches
...... - strip includes:
355-0046-00 1 STUD, plastic
------ - mounting hardware: (not included w/strip)
361-0007-00 1 SPACER, plastic, V¢ inch long
93 179-0413-00 101 269 CABLE HARNESS, focus and intensity
179-0424-00 270 CABLE HARNESS, focus and intensity
94 179-0407-00 101 269 CABLE HARNESS, chassis
179-0442-00 270 399 CABLE HARNESS, chassis

179-0470-00 400
95  179-0412-00
-96 200-0247-00 101 3139X 1
-97 200-0237-00 101 3969X COVER, fuse holder
98 407-0011-00 X4111 BRACKET, chassis
------ - mounting hardware: (not included w/bracket)

CABLE HARNESS, chassis
CABLE HARNESS, 110 volt
COVER, variable resistor

— o () = e et b e

212-0039-00 2  SCREW, 8-32x 3 inch, THS
210-0458-00 2 NUT, keps, 8-32x 1'/3, inch
99 131-0142-00 1  CONNECTOR, cable end, tube
-100 200-0497-00  X6997 2 COVER, transistor
-101 352-0072-00 X6997 2 HOLDER, transistor cover



Mechanical Parts List—Type 503

FIG. 5 CABINET & RAILS

Fig. & Q
Index Tektronix Serial/Model No. t A
No. Part No. Eff Disc Y 12345 Description
51  387-0201-00 2  PLATE, cabinet side
...... - each plate includes:
214-0057-00 2 ASSEMBLY, cabinet fastener
------ - assembly includes:
2 210-0480-00 1 NUT, latch, plastic
3 213-0033-00 1 SCREVY, fastening, 8-32x Y, x ¥, inch
-4 210-0847-00 1 WASHER, plastic, 0.164 ID x Y/, inch OD
-5 105-0007-00 1 STOP, steel, 73, ID x 25, inch OD
6  387-0202-00 1  PLATE, cabinet bottom
------ - plate includes:
-7 348-0014-00 4 CUSHION, molded, 3/, OD x V4 inch high
-8 348-0015-00 4 CUSHION, rubber ball, 74 inch
-9 212-0010-00 4 SCREW, 8-32 x %/ inch, PHS
-10 210-0458-00 4 NUT, keps, 8-32 x '35 inch
------ - mounting hardware: (not included w/plate)
-11 212-0039-00 7  SCREW, 8-32 x 3/; inch, THS
210-0007-00 3 LOCKWASHER, external, #8 (not shown)
-12 122-0060-00 1 ANGLE, frame, top
------ - mounting hardware: {not included w/angle)
211-055%-00 4  SCREV, 6-32x %, inch, 100° csk, FHS (not shown)
-13  210-0457-00 4 NUT, keps, 6-32x 5/ inch
-14  122-0060-00 X740 1 ANGILE, frame, top
------ - mounting hardware: (not included w/angle}
211-0559-00 4 SCREW, 6-32x 3, inch, 100° csk, FHS {not shown)
-15  210-0457-00 4 NUT, keps, 6-32x 3/ inch
-16  381-0172-00 101 3844 1 BAR, top support, w/handle
381.0229-00 3845 1 BAR, top support, w/handle
----- - bar includes:
367-0029-00 101 3844 1 ASSEMBLY, handle
------ - assembly includes:
-0 1 HANDLE, grip
0 2 BAR, handle
27 2 LINK, handle
‘ .-00 1 STRAP, handle
wud5-00 2 SCREW, self-tapping, 4-40 x 544 inch, PHS
----- - mounting hardware: {not included w/assembly)
212-0507-00 2 SCREW, 10-32 x 3/3 inch, PHS
210-0010-00 2 LOCKWAGSHER, internal, #10
367-0043-00 3845 1 ASSEMBLY, handle
------ - assembly includes:
17 367-0037-00 1 HANDLE
-18  344-0098-00 2 CLIP, handle
19 212-0518-00 3845 4089 2 SCREV, 10-32 x %/;4 inch, RHS
212-0566-00 4090 8049 2 SCREW, 10-32 x /5 inch, PHS
212-0507-00 8050 2 SCREW, 10-32 x % inch, PHS
210-0010-00  X8050 2 LOCKWASHER, internal, #10 {not shown)
------ - mounting hardware: (not included w/bar)
20  212-0039-00 4  SCREW, 8-32 x 3/; inch, THS
381-0073-00 2  BAR, retaining (not shown)
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FIG. 3 CRT SHIELD
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FIG. 4 CHASSIS & REAI




FIG. 4 CHASSIS & REAR
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FIG. 5 CABINET
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FIG. 6 STANDARD ACCESSORIES
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Fig. &
Index Tektronix
No. Part No.

STLMETLIE R L3RI IR A3 TR A ER AT LA TEAFT LAY LAY LIATL A TIAT A T LA T LA T DAY DA T AT TLAN
3 ‘ [}
\ T
‘“ L
.
i i
i i

é-1  103-0013-00
-2 013-0004-00
-3 378-0522-00

378-0514-00
378-0567-00
070-0218-01

Serial/Model No.
Eff Disc

X2340 3059
3060 7359
7340

Q

! Description

Y 12345

1 ADAPTER, power cord, 3 wire to 2 wire
2 ADAPTER, binding post

1 FILTER, light, green

1 FILTER, light, green

1 FILTER, light, smoke gray

2  MANUAL, instruction (not shown)
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TYPE 503

CHANGE TO:-

V374
V384
Vi,
- V484

TENT SN 10170

ELECTRICAL PARTS LIST CORRECTION

154-0367-00
154-0367-00
154-0367-00
154-0367-00

8136
8136
8136
8136

M12,949/368



TYFE 503 TENT SN 10180

ELECTRICAL PARTS LIST CORRECTION

CHANGE TO:
V33
} 157-0127-00 8393 Checked pair
vkl
VA3l
157-0127-00 8393 Checked pair
vhikh

M13,669/468






SCHEMATIC CORRECTION

QI35

LS5S4 3';

C356 R3S 6

PARTIAL
HORIZONTAL AMPLIFIER

M13,963/568




