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The delay line and vertical amplifier should not require freguent readjust-
ment. These adjustments require adequate equipment and appreciable care. The ad=-
justments are best effected by persons who have had Tektronix factory training in
this work. You should not undertake such adjustments unless there is a definite
need for them as indicated by tests indicated below.

GENERAL PROCEDURE
AND
REQUIRED EQUIPMENT

The standard procedure for adjusting the transisnt response of the vertical-
deflection system, including the plug-in preamplifier, inciudes two principal oper=-
ations. These are

1. Testing the vertical-deflection system of the oscilloscope itself, excluding
the plug-in preamplifier, by means of the Type 53/54P Plug-In Test Unit, and
making any needed adjustments. These tests and adjustments are described in
the present publication.

2. And testing the response cof the plug~in preamplifier, inserted in a properly
adjusted 540-Series oscilloscope, by means of the Type 107 Scuare-Wave Gen-
erator, and making any needed adjustments. These adjustments are described
in separate publications covering various types of plug-in preamplifiers.

If you have more than one plug-in preamplifier or 540-Series oscilloscope,
and if you carry out the two operations listed above on all your 540~Series oscil-
loscopes and all your plug-in preamplifiers, you will then be able to use any of
your plug-in preamplifiers with any of the oscilloscopes and still get optimum
transient response with any preamplifier-oscilloscope combination.

You will need the following equipment when you follow the standard procedure
in checking the vertical amplifier and delay line in the oscilloscope itself.

1. Instruction Manual for your oscilloscove.

2. Tektronix Type 54/54P Plug-In Test Unit with Instruction Manual.

3. 53/54-Series or 53-Series plug-in preamplifier of any type.

4, Dc voltmeter or vacuum-tube voltmeter (at least 20,000 ohms per volt), cali-
brated for an accuracy of 1% at 13 volts, and for an accuracy of 2% at 1350
volts. (Few portable voltmeters have comparable accuracy, particularly after
a period of use. Be sure your voltmeter is accurate.)

5. Tektronix Type EPS3A Gain Set Adapter.

6. Tektronix No. 003-007 Alignment Tool (see Fig. 1).
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Fig. 1. Certain items listed for testing
and alignment of 540-Series oscilloscopes.

7. Insulated alignment screwdriver, such as Jaco No. 125 with l)a~inch shank
(see Fig. 1).

8. U47-ohm Y>~watt composition resistor, taped or mounted on end of plastic rod
about 6 inches long (see Fig. 1).

9. Test lead about 18 inches long, fitted with a banana plug at each end (such
“as Tektronix No. 012-013).
PRELIMINARY CHECKS AND ADJUSTMENTS

How to display the output waveform of the Type 53/54P

1. Insert the Type 53/54P Plug-In Test Unit into the oscilloscope. Position the
oscilloscope physically so that one or the other of the UP arrows on the

Type 53/54P points upward.
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3.

Set the controls as follows:

POWER OFF

INTERNAL SWEEP (Type S54l)

HORTZONTAL DISPLAY or MAIN SWEEP NORMAL (Type 545)

Main Sweep controls:

TRIGGER SLOPE +INT.,
TRIGGERING MCDE AC FAST
TRIGGERING LEVEL full right or full left
STABILITY PRESET*
TIME/CM .1 MICROSEC
MULTIPLIER 2

Plug-in unit controls:

COIL CURRENT OFF
AMPLITUDE 0
VERTICAL POSITION centered

*If the STABILITY control on your oscilloscope doesn't have a
PRESET position, turn the STABILITY control full right.

Turn the oscilloscope POWER switch ON and allow a few minutes for the oscil-
loscope to warm up to operating temperature. If the STABILITY control on
your oscilloscope doesn't have a PRESET position, turn the STABILITY control
slowly toward the left until the trace disappears, then two or three degrees
farther to the left.

Turn the ANMPLITUDE control on the Type 53/54P 90 degrees right. Turn the

COIL CURRENT switch ON. Turn the Main Sweep TRIGGERING LEVEL control slowly
toward O until you observe a stable display having the general appearance of
Fig. 2, including the entire rising portion of the waveform at the left-hand
part of the graticule. Adjust the FOCUS and INTENSITY controls for the sharp-
est possible trace. Set the AMPLITUDE control for a suitable amount of vert-
ical deflection (for example, 3 centimeters. Adjust the VERTICAL POSITION
control so that the display is centered vertically on the graticule.

How'to check the transient response of the vertical-deflection system

' Before making any adjustments, read or scan this entire section on "How to



check the transient response of the vertical-deflection system,' in order to
familiarize yourself with the general nature and scope of the adjustments that
may be reguired.
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Fig. 2. Appearance of the display
on a properly adjusted oscilloscope.

Things to look for in the display are:

1. Does the waveform have a sharp dip over a short region to the right of the
corner (Fig. 3)? If it does, the fault likely lies in

V1050 and/or V1052 in Type 541 Oscilloscopes having serial numbers
lower than 6475, or

in Type 545 Oscilloscopes having serial numbers
lower than 9292.

V1033 and/or V1043 in Type 541 Oscilloscopes having serial numbers
6475 or higher, or

in Type 545 Oscilloscopes having serial numbers
9292 or higher.

Change the above tubes as required to remove this dip from the display.

2. a. Does the waveform have a sloping characteristic following the corner
(Fig. 4)2 If it does, the fault likely lies in



V1025 and/or V1040 in Type 541 Oscilloscopes having serial numbers
lower than 6475, or

in Type 545 Oscilloscopes having serial numbers
lower than 9292.

V1014 and/or V1024 in Type 541 Oscilloscopes having serial numbers
6475 or higher, or

in Type 545 Oscilloscopes having serial numbers
9292 or higher.
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Fig. 3. Illustrating sharp dip in waveform caused by
defective V1033 and/or V1043 (V1050 and/or V1052 in
older oscilloscopes).

Change the above tubes as required to remove the sloping characteristic
from the display.

In Type 541 Oscilloscopes having serial numbers 6475 or higher, and in
Type 545 Oscilloscopes having serial numbers 9292 or higher, insert the
Type EP53A Gain Set Adapter between the Type 53/5hP Plug-In Unit and its
interconnecting plug in the oscilloscope. Connect the test lead from the

CAL . OUT connector to the connector in the Type EP53A. Set the liain Sweep

Tili&/CM switch to 1 MILLISEC and leave the MULTIPLIER at 2. Set the SQUARE-
WAVE CALIBRATOR controls to .2 VOLTS. Turn the TRIGGERING MODE switch to
AUTOMATIC (or AC AUTO.). If the TRIGGERING MODE switch has an AC AUTO. po-
sition, rather than an AUTOMATIC position, turn the Main Sweep STABILITY
control full right; then turn the Main Sweep STABILITY control slowly to-
ward the left until you get a stable display of the calibrator waveform.

If the tops of the square waves in the display slope appreciably downward




3.

6
toward the right, change V10lk and/or V1024 so that the waves have flat

tops.

Now remove the Type 53/54P, the Type EP53A and the test lead. Reinsert
the Type 53/54P with its interconnecting plug directly inserted in the
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Fig. 4. Illustrating sloping characteristic in the
waveform caused by defective V1014 and/or V1024 (or
V1025 and/or V1040 in older oscilloscopes).

interconnecting plug of the oscilloscope itself. Readjust the controls
to display the output waveform of the Type 53/5LP as described above under
the heading "How to display the output waveform of the Type 53/5hP."

Does the general 'level' of the early part of the top of the waveform (say the
first 2 or 2/ centimeters) rise or fall noticeably (Fig. 5)? Now turn the
MULTIPLIER control to 5. Is a section of the display noticeably lower than
the rest of the display (Fig. 6)? If either of these faults exists, proceed
directly to the part of this publication headed "Detailed adjustment of the
vertical amplifier and delay line.™

Now reset the MULTIPLIER control to 2.

Are there any excessive wrinkles along the flat top of the displayed waveform
(Fig. 7)? Wrinkles normally will not exceed about 1 tracewidth in amplitude.
Excessive wrinkles can cause aberrations in the display of a fast waveform.
Wrinkles along the flat top of the displayed square wave might result from
gradual changes in delay-line adjustments caused by vibration. Wrinkles as
severe as those in the display of Fig. 7 would perhaps appear only if the
oscilloscope were subjected to excessive vibration or shock, or to severe
temperature variations: Figure 7 illustrates a case where the entire delay
line needs readjustment. In a case like this, proceed directly to the section-



on 'Detailed adjustment of the vertical amplifier and delay line.!
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Do not confuse the above case of severe wrinkles in the display with
the normal slight termination bump discussed next.
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Fig. 5. Illustrating a ‘rising'' general "level' of early part
of waveform. A "falling' level is also possible. These con-
ditions require detailed readjustment.
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Fig. 6. Here a section of the display is noticeably lower
than the rest of the display. This condition requires de-
tailed readjustment.
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There will often be a slight wrinkle called a "termination bump' in the dis-
played waveform, located about 2z centimeters to the right of the cornmer of
the waveform (see Fig. 2). Does the termination bump appreciably exceed about
2 tracewidths in amplitude (as in Fig. 8)? Or are there perhaps two or three
other small bumps along the flat top of the waveform as shown in Fig. 8--and
as contrasted to the severely wrinkled display of Fig. 7? If so, reset the
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Fig. 7. Illustrating severe wrinkles along flat top of wave-
form. This condition reguires detailed adjustment.
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Fig. 8. Illustrating excessive termination bump; also some
other small bumps. These defects can be removed by minor re-
adjustments, described here in Part 5 of the text.



following adjustments as necessary to reduce the bump(s), using the No.
00%-007 tool:

1073, €1075, Cl076, C1077,
C108%4, €1093, C1103, Cl113,
Cl123, Cl133, and the 5 or 6
delay-line capacitors nearest
the vertical amplifier

€1075, Cl1077, €1078, L1071,

L1073, C1104, Cliz2k, Clikk,

Cc1164, C1184, C1204%, and the
5 or 6 delay-line capacitors
nearest the vertical ampli-

fier

in Type
numvers

in Tyve
numbers

OR

in Type
numbers

in Type
numbers

Skl Oscilloscopes
lower than 6475, o

545 Oscilloscopes
lower than 9292;

541 Oscilloscopes
6475 or higher, or

545 Oscilloscopes
9292 or higher.

IMPORTA
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having serial
r

having serial

having serial

having serial

Make only small changes at any one time in the setting of a given adjust-
ment. Typically, an individual change will be only a small fraction of a
a 'touch.’t Such an adjus
or lower the corresponding part of the display less than the width of the

turn--usually little more than

trace.

At the sweep rate you are using (TIME/CM: 1 MICROSEC;

tment should raise

MULTIFLIER: 2),

the above adjustments will affect only the portion about 2% centimeters
long to the right of the corner of the aisplayed waveform. VWhen you are
adjusting delay-line capacitors, the portion of the wave affected by a
narticular adjustment can be identified by a small bump on the waveform
that occurs when you apply to that capacitor even the tiny additional cap-
acitance due to the wire bit in the alignment tool.

The adjustments interact.

Work always for maximum smoothness in the dis-

play. Don't expect any single adjustment change to get the correct dis-
Rather, work back and forth over a range
of a few adjustments at a time, making very small changes in the setting

play height at a given point,.

of any one adjustment.

Before adjusting the slug in an inductor, be sure that the tool is com-
pletely engaged with the slug, or you might break the slug. This would
necessitate replacing the slug or the entire inductor.
unduly, you can initially use a metal 5/64'" metal allen wrench to free it--
again being careful to engage the wrench completely with the slug before

turning it.

If the slug sticks
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As a result of the above adjustuments, a region of the flat-top part of the
waveform just to the right of the corner, will probably be a little higher
or lower than the rest of the wave top (Fig. 9). Carefully readjust the
delay~line capacitors nearest the cathode-ray tube to bring this part of the
waveform to the same 'level! as that of the rest of the top of the waveforn.
Follow the instructions given above under the heading "Important Notice.!
Yog will probably not have to adjust the inductors between the delay line
and the cathode-ray-tube vertical-deflection plates.

Doeg the leading edge of the waveform, at the left-hand end of the graticule,
appear normal? If the oscilloscope is correctly adjusted, the leading edge
of the waveform will rise steeply as shown in Fig. 2, and the corner will be
sharp without appreciable rolloff or overshoot.

If there is appreciable rolloff due to maladijustment or malfunctioning of the
vertical-deflection system, as shown in Fig. 10, then fast-rising waveforms
will not be properly displayed. Furthermore, .ne high-frequency response of
the instrument will be less than normal.

If there is appreciable overshoot due to maladjustment or malfunctioning of

the vertical-deflection system, as shown in Fig. 11, then fast-rising wave-

forms will not be proverly displayed. Furthermore, the high-frequency response
of the instrument will be excessive, so that you might get misleading indications
in your normal use of the oscilloscope.

If there is either a rolloff or an overshoot at the corner of the waveforua,
carefully readjust the controls listed below, following the instructions given
in FPart 5 above under the heading 'Important Notice.!" Use the No. C03-007

tool. Notice that the inductor adjustments are listed in pairs. Final settings
should be such that the physical position of the slug in any inductor is approx-
imately the same as that of the slug of the inductor paired with it. Adjust for
the sharpest corner in the displayed waveform and for the steepest rise in the
leading edge.

11254 and 11255 in Type 541 Oscilloscopes having serial
11021 and L1042 numbers lower than 6475, or
11022 and L1041 (if adjustable)
The 2 or 3 delay-line capacitors in Type 545 Oscilloscopes having serial
nearest the cathode-ray tube numbers lower than 9292.
CR
11345 and 11355 in Type 541 Oscilloscopes having serial
11014 and L1024 numbers 6475 or higher, or
11036 and L1046
The 2 or 3 delay-line capacitors in Type 545 Oscilloscopes having serial

nearest the cathode-ray tube numbers 9292 or higher.
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rig. 9. The part of the waveform near the corner
has been raised as a result of adjustments to re-
duce an originally excessive termination bump. Al-
ternatively, the region near the corner may be low-
ered, rather than raised.
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Fig. 10. Illustrating rolloff at corner of wave-
form.
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Fig. 11. Illustrating overshoot at corner of wave-
fornm.

il.



























