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Fig. 1-1. Top; the 453A Oscilloscope. Bottom; the R453A Oscilloscope.
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Specification—453A/R453A

TABLE 1-1 (cont)

Characteristic

Performance Requirement

Supplemental Information

Bandwidth at —3 dB points {with or
without P6061 Probe)

20 mV to 10 VOLTS/DIV

DC to at least 60 megahertz

10 mV/DIV

DC to at least 50 megahertz

5mV/DIV

DC to at least 40 megahertz

Channels 1 and 2 cascaded

DC to at least 25 megahertz

Driven from 25-ohm source. VAR
VOLTS/DIV control set to calibrated
position.

AC Low-Frequency Response (lower
-3 dB point)

Without probe

1.6 hertz or less at all deflection

factors.

With P6061 Probe

0.16 hertz or less at all deflection
factors.

Input Coupling switch set to AC.

Input RC Characteristics

Resistance

One megohm *2%

Capacitance

Approximately 20 picofarads

Maximum Safe Input Voltage

600 volts DC + peak AC (one kilohertz
or less).

Input Coupling Modes

AC or DC.

Selected by Input Coupling switch.

Vertical Display Modes

Channel 1 only.
Channel 2 only.
Dual-trace, alternate between channels.

Dual-trace, chopped between channels.

Added algebraically.

Chopped Repetition Rate

Approximately 500 kilohertz.

Amplifier Crosstalk

100:1 or greater, DC to 20 megahertz.

Common Mode Rejection Ratio
(all deflection factors)

At least 20:1 DC to one kilohertz for
signals less than eight times the
VOLTS/DIV switch setting.

Polarity Inversion

Displayed signal from Channel 2 can
be inverted.

Signal Delay Line

Permits viewing of leading edge of
triggering  signal (internal triggering
only).

1-2
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TABLE 1-1 {(cont)

Specification—453A/R453A

Characteristic

Performance Requirement

Supplemental Information

Variable Sweep Rate

Continuously variable between cali-
brated sweep rates.

Extends maximum A sweep rate to at
least 12.5 seconds/division and B sweep
rate to at least 1.25 seconds/division.

A Sweep Length

Variable from four divisions or less
to 10 divisions or greater.

Measured at 1 ms/DIV.

Mixed and Delayed Sweep

Mixed Sweep Accuracy

Within 2% * measured A sweep error
when viewing the A portion only. B
portion accuracy is same as stated
under Sweep Accuracy.

Exclude first 0.5 division of displayed
sweep and 0.2 division or 0.1 micro-
second, whichever is greater, after tran-
sition from A to B sweep.

Calibrated Delay Range

Continuous from 50 seconds to 0.2
microseconds.

Selected by DELAY-TIME MULTIPLIER
dial and A TIME/DIV switch.

Delay Accuracy Over Center
Eight Divisions

5s5t00.1s/DIV

0°C to +40°C —15°C to +55°C

Within 3.5% of in-
dicated delay

Within 1.5% of in-
dicated delay

50 ms to 1 us/DIV

Within 2% of in-
dicated delay

Within 1.5% of in-
dicated delay

Incremental Multiplier Linearity

Within 0.2% Within 0.3%

Delay Time Jitter

Less than 1 part in 20,000 of the
maximum available delay time (10
times A TIME/DIV switch setting).

External Horizontal Amplifier

Input to CH 1 or X connector

Deflection Factor

5 millivolts/division to 10 volts/
division in 11 calibrated steps.

INT TRIG switch set to CH 1 OR X-Y.
Steps in 1-2-5 sequence.

Accuracy

0°C to +40°C —15°C to +55°C

Within 5% of in
dicated deflection

dicated deflection

Within 8% of in-

External horizontal gain correctly ad-
justed at 20 mV.

X Bandwidth at Upper —3 dB
Point

Five megahertz or greater

Input RC Characteristics

Resistance

1 megohm *2%

Capacitance

Approximately 20 picofarads

Phase difference between X
and Y amplifiers

3° or less at 50 kilohertz
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Operating Instructions—453A/R453A

B Triggering and

CRT External Horizontal

B TRIGOERING |

453A OSCILLOSCOPE

Calibrator
and
Power
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A. Front panel
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B. Side panel C. Rear panel

Fig. 2-4. Front-, side-, and rear-panel controls and connectors.
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INVERT (CH 2
only)

Ground (not labeled)

CH 1 OR X-Y: Sweep circuits trig-
gered only from signal applied to
the Channel 1 input connector.
No signal available at CH 1 OUT
connector. CH 1 lights, located
beside A and B SOURCE
switches indicate when the INT
TRIG switch is in the CH 1 OR
X-Y position. For X-Y mode
operation, Channel 1 signal is
connected to the Horizontal
Amplifier.

Inverts the Channel 2 signal when
pulled out.

Binding post to establish common
ground between the 453A and any
associated equipment.

A and B Triggering (both where applicable)

EXT TRIG INPUT

SOURCE

CH 1

‘Input connector for external trigger

signal. Connector for B Triggering
also serves as external horizontal in-
put for the X signal when HORIZ
DISPLAY switch is in X-Y position
and B SOURCE switch is in EXT
position.

Selects source of trigger signal.

INT: Internal trigger signal ob-
tained from Vertical Deflection
System. When CH 1 light is on,
trigger signal is obtained only
from the Channel 1 input signal;
when the light is off, the trigger
signal is obtained from the dis-
played channel{s). Source of
internal trigger signal is selected
by the INT TRIG switch.

LINE: Trigger signal obtained from
a sample of the line voltage
applied to this instrument.

EXT: Trigger signal obtained from
an external signal applied to the
EXT TRIG INPUT connector.

EXT + 10: Attenuates external trig-
ger signal approximately 10
times.

Light indicates that the internal
trigger signal is obtained only from

COUPLING

SLOPE

LEVEL

HF STAB
(A Triggering only)

A and B Sweep

DELAY-TIME
MULTIPLIER

A SWEEP TRIG'D

UNCAL AORB

Operating Instructions—453A/R453A

the signal connected to the CH 1
OR X connector (see INT TRIG
switch).

Determines method of coupling
trigger signal to trigger circuit.

AC: Rejects DC and attenuates sig-
nals below about 30 hertz. Ac-
cepts signals between about 30
hertz and 60 megahertz.

LF REJ: Rejects DC and attenuates
signals below about 30 kilohertz.
Accepts signals between about
30 kilohertz and 60 megahertz.

HF REJ: Accepts signals between
about 30 hertz and 50 kilohertz;
rejects DC and attenuates signals
outside the above range.

DC: Accepts all trigger signals from
DC to 60 megahertz or greater.

Selects portion of trigger signal
which starts the sweep.

+: Sweep can be triggered from
positive-going portion of trigger
signal.

—: Sweep can be triggered from
negative-going portion of trigger
signal.

Selects amplitude point on trigger
signal at which sweep is triggered.

Decreases display jitter for high-
frequency signals. Has negligible
effect at low sweep rates.

Provides variable sweep delay be-
tween 0.20 and 10.20 times the de-
lay time indicated by the A TIME/
DIV switch.

Light indicates that A sweep is trig-
gered and will produce a stable dis-
play with correct INTENSITY and
POSITION control settings.

Light indicates that either the A
VAR or B TIME/DIV VARIABLE
control is not in the calibrated posi-
tion.


https://www.manualsplus.com/

Operating Instructions—453A/R453A

A AND B TIME/DIV A TIME/DIV switch (clear plastic

AND DELAY
TIME

A VAR

B SWEEP MODE

HORIZ DISPLAY

flange) selects the sweep rate of the
A sweep circuit for A sweep only
operation and selects the basic de-
lay time (to be multiplied by
DELAY-TIME MULTIPLIER dial
setting) for mixed or delayed sweep
operation. B TIME/DIV (DE-
LAYED SWEEP) switch selects
sweep rate of the B sweep circuit
for mixed or delayed sweep oper-
ation only. Variable controls must
be in calibrated positions for cali-
brated sweep rates.

Provides continuously variable A
sweep rate between calibrated set-
tings of the A TIME/DIV switch. A
sweep rate is calibrated when con-
trol is set fully clockwise to cali-
brated position.

Selects B sweep operation mode.

TRIGGERABLE AFTER DELAY
TIME: B sweep circuit will not
produce a sweep until a trigger
pulse is received following the
delay time selected by the DE-
LAY TIME (A TIME/DIV)
switch and the DELAY-TIME
MULTIPLIER dial.

B STARTS AFTER DELAY TIME:
B sweep circuit runs immedi-
ately following delay time selec-
ted by the DELAY TIME switch
and DELAY-TIME MULTI-
PLIER dial.

Selects horizontal mode of opera-
tion.

A: Horizontal deflection provided
by A sweep. B sweep inopera-
tive.

A INTEN DURING B: Sweep rate
determined by A TIME/DIV
switch. An intensified portion
appears on the display during
the B sweep time. This position
provides a check of the duration
and position of the delayed
sweep (B) with respect to the de-
laying sweep (A).

B (DELAYED SWEEP): Sweep rate
determined by B TIME/DIV
switch after the delay time

MAG

A SWEEP MODE

determined by the setting of the
DELAY TIME (A TIME/D!V)
switch and the DELAY-TIME
MULTIPLIER dial. Sweep mode
determined by B SWEEP MODE
switch.

MIXED: Both time bases are oper-
ating. The sweep rate of the first
part of the sweep is determined
by the A TIME/DIV switch; the
last part is determined by the B
TIME/DIV switch. The amount
of display allocated to each time
base is determined by the setting
of the DELAY-TIME MULTI-
PLIER dial.

X-Y: Horizontal deflection pro-
vided by an external signal.

Increases sweep rate to ten times
setting of A or B TIME/DIV switch
by horizontaily expanding the cen-
ter division of the display. Light
indicates when magnifier is on,

Determines the operating mode for
A sweep.

AUTO TRIG: Sweep initiated by
the applied trigger signal at point
selected by the A LEVEL con-
trol when the trigger signal repe-
tition rate is above about 20
hertz and within the frequency
range selected by the A COUP-
LING switch. Triggered sweep
can be obtained only over the
amplitude range of the applied
signal. When the A LEVEL con-
trol is outside the amplitude
range, the trigger repetition rate
is below the lower frequency
limit (or above upper limit for
HF REJ), or the trigger signal is
inadequate, the sweep free runs
at the sweep rate selected by the
A TIME/DIV switch to produce
a bright reference trace.

NORM TRIG: Sweep initiated by
the applied trigger signal at point
selected by A LEVEL control
over the frequency range selec-
ted by the A COUPLING switch.
Triggered sweep can be obtained
only over the amplitude range of
the applied trigger signal. When
the A LEVEL control is outside

®
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Setup Information

1. Set the controls as follows:

Display Controls

INTENSITY Counterclockwise
FOCUS Midrange
SCALE ILLUM Counterclockwise

Vertical Controls {both channels if applicable)

VOLTS/DIV 20 mV
VAR Calibrated
POSITION Midrange
Input Coupling DC
MODE CH 1

INT TRIG NORM
INVERT Pushed in

Triggering Controls {(both A and B if applicable)

LEVEL Clockwise (+)
SLOPE +
COUPLING AC
SOURCE INT
Sweep Controls
DELAY-TIME 0.20
MULTIPLIER
A and B TIME/DIV B ms
A VAR Calibrated
B SWEEP MODE B STARTS AFTER
DELAY TIME
HORIZ DISPLAY A
MAG OFF
POSITION Midrange
A SWEEP LENGTH FULL
A SWEEP MODE AUTO TRIG
POWER OFF
Side Panel Controls
B TIME/DIV CAL
VARIABLE
CALIBRATOR AV

2. Connect the 453A to a power source that meets the
voltage and freguency requirements of the instrument. If
the available line voltage is outside the limits of the Line
Voltage Selector assembly (on rear panel), see Operating
Voltage in this section.

3. Set the POWER switch to ON. Allow about five min-
utes warmup so the instrument reaches a normal operating
temperature before proceeding.

2-8

Display

4. Advance the INTENSITY control until the trace is at
the desired viewing level {near midrange).

5. Connect the 1 kHz CAL connector to the CH 1 OR X
connector with a BNC cable.

6. Turn the A LEVEL control toward O until the display
becomes stable. Note that the A SWEEP TRIG'D light is on
when the display is stable.

7. Adjust the FOCUS control for a sharp, well-defined
display over the entire trace length. (If focused display can-
not be obtained, see Astigmatism Adjustment in this
section.)

8. Disconnect the input signal and move the trace with
the Channel 1 POSITION control so it coincides with one
of the horizontal graticule lines. |f the trace is not parallel
with the graticule line, see Trace Alignment Adjustment in
this section.

9. Rotate the SCALE ILLUM control throughout its
range and notice that the graticule lines are illuminated as
the control is turned clockwise (most obvious with mesh or
tinted filter installed). Set control so graticule lines are
illuminated as desired.

Vertical

10. Change the CH 1 VOLTS/DIV switch from 20 mV
to 5 mV. If the vertical position of the trace shifts, see Step
Attenuator Balance in this section.

11. Set the CH 1 VOLTS/DIV switch to 20 mV and set
the Channel 1 Input Coupling switch to AC. Connect the 1
kHz CAL connector to both the CH 1 OR X and CH 2 OR
Y connectors with two BNC cables and a BNC T connector.

NOTE

If the BNC cables and BNC T connector are not avail-
able, make the following changes in the procedure.
Place the BNC jack post (supplied accessory) on the 1
kHz CAL connector and connect the two 10X probes
(supplied accessories) to the CH 1 and CH 2 connec-
tors. Connect the probe tips to the BNC jack post.
Set the CALIBRATOR switch fon side-panel) to T V.

12. Turn the Channel 1 POSITION control to center the
display. The display is a square wave, five divisions in ampli-

®
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tude with about five cycles displayed on the screen. If the
display is not five divisions in amplitude, see Vertical Gain
Adjustment in this section.

13. Set the Channel 1 Input Coupling switch to GND
and position the trace to the center horizontal line with the
Channel 1 POSITION control. This provides a ground refer-
ence at the center horizontal line.

14. Set the Channel 1 Input Coupling switch to DC.
Note that the baseline of the waveform remains at the cen-
ter horizontal line (ground reference).

15. Set the Channel 1 Input Coupling switch to AC.
Note that the waveform is centered about the center hori-
zontal line (ground reference).

16. Turn the Channel 1 VAR control throughout its
range. Note that the UNCAL light comes on when the VAR
control is moved from the calibrated position (fully clock-
wise). The deflection should be reduced to about two divi-
sions. Return the VAR control to the calibrated position.

17. Set the MODE switch to CH 2.

18. Turn the Channel 2 POSITION control to center the
display. The display will be similar to the previous display
for Channel 1. Check Channel 2 step attenuator balance
and gain as described in steps 10 through 12. The Channel 2
Input Coupling switch and VAR control operate as de-
scribed in steps 13 through 16.

19. Set both VOLTS/DIV switches to 50 mV.

20. Set the MODE switch to ALT and position the Chan-
nel 1 waveform to the top of the graticule area and the
Channel 2 waveform to the bottom of the graticule area.
Turn the A TIME/DIV switch throughout its range. Note
that the display alternates between channels at all sweep
rates.

21. Set the MODE switch to CHOP and the A TIME/
DIV switch to 10 Us. Note the switching between channels
as shown by the segmented trace. Set the INT TRIG switch
to CH 1 OR X-Y; the trace should appear more solid, since
it is no longer triggered on the between-channel switching
transients. Turn the A TIME/DIV switch throughout its
range. A dual-trace display is presented at all sweep rates,
but unlike ALT, both channels are displayed on each trace
on a time-sharing basis. Return the A TIME/DIV switch to
.5 ms.

®
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22. Set the MODE switch to ADD. The display should
be four divisions in amplitude. Note that either POSITION
control moves the display.

23. Pull the INVERT switch. The display is a straight
line indicating that the algebraic sum of the two signals is
zero (if the Channel 1 and 2 gain is correct).

24. Set either VOLTS/DIV switch to 20 mV. The
square-wave display indicates that the algebraic sum of the
two signals is no longer zero. Return the MODE switch to
CH 1 and both VOLTS/DIV switches to .2 (if using 10X
probes, set both VOLTS/DIV switches to 20 mV}. Push in
the INVERT switch.

Triggering

25. Set the CALIBRATOR switch to 1 V. Rotate the A
LEVEL control throughout its range. The display free runs
at the extremes of rotation. Note that the A SWEEP
TRIG'D light is on only when the display is triggered.

26. Set the A SWEEP MODE switch to NORM TRIG.
Again rotate the A LEVEL control throughout its range. A
display is presented only when correctly triggered. The A
SWEEP TRIG'D light operates as in AUTO TRIG. Return
the A SWEEP MODE switch to AUTO TRIG and set the A
LEVEL control for a stable display.

27. Set the A SLOPE switch to —. The trace starts on
the negative part of the square wave. Return the switch to
+; the trace starts with the positive part of the square wave.

28. Set the A COUPLING switch to DC. Turn the Chan-
nel 1 POSITION control until the display becomes unstable
(only part of square wave visible}. Return the A COUP-
LING switch to AC; the display is again stable. Since chang-
ing trace position changes DC level, this shows how DC
level changes affect DC trigger coupling. Return the display
to the center of the screen.

29. Set the MODE switch to CH 2; the display should be
stable. Remove the signal connected to Channel 1; the dis-
play free runs, Set the INT TRIG switch to NORM; the
display is again stable. Note that the CH 1 lights in A and B
Triggering go out when the INT TRIG switch is changed to
NORM.

30. Set the A SOURCE switch. to LINE. Connect a 10X
probe (supplied accessory) to the CH 2 OR Y connector.
Connect the probe tip to a line-voltage source and set the
CH 2 VOLTS/DIV switch for a display about four divisions
in amplitude. If necessary, adjust the A LEVEL control for

29
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a stable display of the sine-wave. Notice that the display
starts on the correct slope. Disconnect the probe.

31. Connect the Calibrator signal to both the CH 2 OR
Y and A EXT TRIG INPUT connectors. Set the A
SOURCE switch to EXT. Operation of the LEVEL,
SLOPE, and COUPLING controls for external triggering are
the same as described in steps 25 through 28.

32. Set the A SOURCE switch to EXT + 10. Operation
is the same as for EXT. Note that the A LEVEL control has
less range in this position, indicating trigger signal attenu-
ation. Return the A SOURCE switch to INT.

33. Operation of the B Triggering controls is similar to A
Triggering.

Normal and Magnified Sweep

34. Set the A TIME/DIV switch to 5 ms and the MAG
switch to X10. The display should be similar to that ob-
tained with the A TIME/DIV switch set to .b ms and the
MAG switch to OFF.

35. Turn the horizontal POSITION control throughout
its range; it should be possible to position the display across
the complete graticule area. Now turn the FINE control.
The display moves a smaller amount and allows more pre-
cise positioning. Return the A TIME/DIV switch to .5 ms,
the MAG switch to OFF and return the start of the trace to
the left graticule line.

36. Turn the A VAR control throughout its range.
Notice that the UNCAL A OR B light comes on when the A
VAR control is moved from the calibrated position (fully
clockwise}. The sweep rate is slower by about 2.5 times in
the fully counterclockwise position as indicated by more
cycles displayed on the CRT. Return the A VAR control to
the calibrated position.

Delayed Sweep

37. Pull the DELAYED SWEEP knob out and turn it to
50 ps (DELAY TIME remains at .5 ms). Set the HORIZ
DISPLAY switch to A INTEN DURING B. An intensified
portion, about one division in length, should be shown at
the start of the trace. Rotate the DELAY-TIME MULTI-
PLIER dial throughout its range; the intensified portion
should move along the display.

38. Set the B SWEEP MODE switch to TRIGGERABLE
AFTER DELAY TIME. Again rotate the DELAY-TIME
MULTIPLIER dial throughout its range and note that the

2-10

intensified portion appears to jump between positive slopes
of the display. Set the B SLOPE switch to —; the intensified
portion begins on the negative slope. Rotate the B LEVEL
control; the intensified portion of the display disappears
when the B LEVEL control is out of the triggerable range.
Return the B LEVEL control to 0.

39. Set the HORIZ DISPLAY switch to B (DELAYED
SWEEP). Rotate the DELAY-TIME MULTIPLIER dial
throughout its range; about one-half cycle of the waveform
should be displayed on the screen {leading edge visible only
at high INTENSITY control setting). The display remains
stable on the screen, indicating that the B sweep is trig-
gered.

40. Set the B SWEEP MODE switch to B STARTS
AFTER DELAY TIME. Rotate the DELAY-TIME MULTI-
PLIER dial throughout its range; the display moves contin-
uously across the screen as the control is rotated.

41. Rotate the DELAY-TIME MULTIPLIER dial fully
counterclockwise and set the HORIZ DISPLAY switch to A
INTEN DURING B. Rotate the A SWEEP LENGTH con-
trol counterclockwise; the length of the display decreases.
Set the control to the B ENDS A position; now the display
ends after the intensified portion. Rotate the DELAY-
TIME MULTIPLIER dial and note that the sweep length
increases as the display moves across the screen. Return the
A SWEEP LENGTH control to FULL.

42. Turn the B VARIABLE control (on side panel)
throughout its range. Notice that the UNCAL A OR B light
comes on when the B VARIABLE control is moved from
the CAL position (fully clockwise). The B sweep rate
{intensified portion) is slower by about 2.5 times in the
fully counterclockwise position, as indicated by a longer
intensified zone. Return the B VARIABLE control to CAL.

43, Set the HORIZ DISPLAY switch to MiXED and the
DELAY-TIME MULTIPLIER to 5.00. Notice that the first
half of the sweep is at the sweep rate of the A time base (5
ms/DiV), and the last half is at the sweep rate of the B time
base (0.5 ms/DIV). Rotate the DELAY-TIME MULTI-
PLIER dial throughout its range and notice that the display
switches between time bases at the point indicated by the
DELAY-TIME MULTIPLIER dial. Return the HORIZ DIS-
PLAY switch to A.

Single Sweep

44. Set the A SWEEP MODE switch to SINGLE SWEEP.
Remove the Calibrator signal from the CH 2 OR Y connec-
tor. Press the RESET button; the RESET light should come
on and remain on. Again apply the signal to the CH2OR Y
connector; a single trace should be presented and the

®
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7. Advance the INTENSITY control until a display is
visible (if display is not visible with the INTENSITY con-
trol at midrange, press the BEAM FINDER switch and
adjust the VOLTS/DIV switch until the display is reduced
in size vertically; then center the compressed display with
the vertical and horizontal POSITION controls; release the
BEAM FINDER). Set the FOCUS control for a well-defined
display.

8. Set the VOLTS/DIV switch and vertical POSITION
control for a display which remains within the graticule
area vertically.

9. Set the A LEVEL control for a stable display.

10. Set the A TIME/DIV switch and horizontal POSI-
TION control for a display which remains within the grati-
cule area horizontally.

Magnified Sweep Display (Y-T Display)
1. Follow steps 1 — 10 for Normal Sweep Display.

2. Adjust the horizontal POSITION control to move the
area to be magnified within the center division of the CRT.
If necessary, change the TIME/DIV switch setting so the
complete area to be magnified is within the center division.

3. Set the MAG switch to X 10 and adjust the horizontal
FINE control for precise positioning of the magnified dis-

play.

Delayed Sweep Display (Y-T Display)
1. Follow steps 1 — 10 for Normal Sweep Display.

2. Set the B SWEEP MODE switch to B STARTS
AFTER DELAY TIME, HORIZ DISPLAY switch to A
INTEN DURING B, and the A SWEEP LENGTH control to
FULL.

3. Pull out the DELAYED SWEEP (B TIME/DIV) switch
and turn clockwise so the intensified zone on the display is
the desired length (intensified zone will be displayed in
delayed form). If an intensified zone is not visible, change
the INTENSITY control setting.

4. Adjust the DELAY-TIME MULTIPLIER dial to posi-
tion the intensified zone to the portion of the display to be
delayed.

Operating Instructions—453A/R453A

5. Set the HORIZ DISPLAY switch to B (DELAYED
SWEEP). Delayed sweep rate is shown by the dot on the
DELAYED SWEEP (B TIME/DIV) knob.

6. For a delayed sweep display with less jitter, set the B
SWEEP MODE switch to TRIGGERABLE AFTER DELAY
TIME, all B Triggering switches up, and adjust the B
LEVEL control for a stable display.

Mixed Sweep Display (Y-T Display)

1. Follow steps 1 — 10 for Normal Sweep Display.

2. Set the B SWEEP MODE switch to B STARTS
AFTER DELAY TIME, HORIZ DISPLAY switch to
MIXED, and A SWEEP LENGTH to FULL.

3. Pull out the DELAYED SWEEP (B TIME/DIV) switch
and turn clockwise to obtain the amount of magnification
desired.

4, Adjust the DELAY-TIME MULTIPLIER dial to vary
the amount of delay time before the start of the magnified
portion of the display.

5. For mixed sweep display with less jitter, set the B
SWEEP MODE switch to TRIGGERABLE AFTER DELAY
TIME, all B Triggering switches up, and adjust the B
LEVEL control for a stable display.

X-Y Display
1. Set the INTENSITY control fully counterclockwise.

2. Set both Input Coupling switches to AC and VAR
VOLTS/DIV controls to calibrated.

3. Set the INT TRIG switch to CH 1 OR X-Y, HORIZ
DISPLAY switch to X-Y, B SOURCE switch to INT, the
Vertical MODE switch to CH 2, and the B COUPLING
switch to DC. Center the horizontal POSITION control.

4. Set the POWER switch to ON. Allow several minutes
warmup.

5. Connect the X (horizontal) signal to the CH 1 OR X
connector and the Y (vertical) signal to the CH 2 OR Y
connector.

2-13
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Minor dial
divisions (5.5 or 55)

Major dial
ivisions (3)

Fig. 2-14. DELAY-TIME MULTIPLIER dial. Reading shown: 3.55.

the sweep rate set by the B TIME/DIV switch. Fig. 2-15
illustrates a typical mixed sweep display.

B Sweep Mode. The B SWEEP MODE switch provides
two modes of delayed sweep operation. Fig. 2-16 illustrates
the difference between these two modes. In the B STARTS
AFTER DELAY TIME position, the B sweep is presented
immediately after the delay time ({see Fig. 2-16A). The B
sweep is triggered at a selected point on A sweep to provide
the delay time (B sweep essentially free running). Since the
delay time is the same for each sweep, the display appears
stable. In the TRIGGERABLE AFTER DELAY TIME
position, the B sweep operates only when it is triggered (by
Trigger Circuits) after the selected delay time (see Fig.

A Sweep

j— (Delay) 1
Time _»—-(——— B Sweep Time —h-ll

+
+

Fig. 2-15. A typical mixed sweep display {A TIME/DIV set to 1 ms,
B TIME/DIV set to .1 ms, and the DELAY-TIME MULTIPLIER dial
set to 3.55).

@

Operating Instructions—453A/R453A

2-16B). The B Triggering controls operate as described in
this section.

Delayed Sweep Operation. To obtain a delayed sweep
display, use the following procedure.

1. Obtain a stable display with the HORIZ DISPLAY
switch set to A.

2. Set the HORIZ DISPLAY switch to A INTEN DUR-
ING B.

3. Set the B SWEEP MODE switch to the desired setting.
If TRIGGERABLE AFTER DELAY TIME is selected, cor-
rect B Triggering is also necessary.

4. Set the delay time with the A TIME/DIV switch and
the DELAY-TIME MULTIPLIER dial.

5. Pull the DELAYED SWEEP (B TIME/DIV) knob out
and set to the desired sweep rate.

6. If the TRIGGERABLE AFTER DELAY TIME
position is used, check the display for an intensified por-
tion. Absence of the intensified zone indicates that B sweep
is not correctly triggered.

7. Set the HORIZ DISPLAY switch to B (DELAYED
SWEEP). The intensified zone shown in the A INTEN
DURING B position is now displayed at the sweep rate
selected by the B TIME/DIV switch.

Several examples using the delayed sweep feature are
given under Basic Applications in this section.

Mixed Sweep Operation. To obtain a mixed sweep dis-
play, use the following procedure:

1. Follow the procedure given above for Delayed Sweep
Operation.

2. Set the HORIZ DISPLAY switch to MIXED. The first
part of the display is at the sweep rate set by the A TIME/
DIV switch. The last part is at the sweep rate of the B
TIME/DIV switch. The DELAY-TIME MULTIPLIER dial
determines the point that the sweep rate changes from A to
B.

A Sweep Length. The A SWEEP LENGTH control is
most useful when used with delayed sweep. As the control
is rotated counterclockwise from the FULL position, the
length of the A sweep decreases (sweep rate remains con-
stant) until it is about four divisions long in the counter-

2-25
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Fig. 2-16. Comparison of delayed-sweep modes. (A) B STARTS AFTER DELAY TIME, (B) TRIGGERABLE AFTER DELAY TIME. In each
display the B sweep is delayed a selected amount of time by the A sweep.

clockwise position (not in B ENDS A detent}). The B ENDS
A position produces a display which ends immediately
following B sweep if the B sweep ends before the normal
end of A sweep. The A SWEEP LENGTH control is used to
increase the repetition rate of delayed sweep displays.

To use the A SWEEP LENGTH control, set the HORIZ
DISPLAY switch to A INTEN DURING B and set the delay

2-26

time and delayed sweep rate in the normal manner. Turn
the A SWEEP LENGTH control counterclockwise until the
sweep ends immediately following the intensified portion
on the display. Now set the HORIZ DISPLAY switch to B
(DELAYED SWEEP). This method provides the maximum
repetition rate for a given delayed sweep display. In the B
ENDS A position, the maximum delayed sweep repetition
rate is maintained automatically.
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7. Subtract the inherent phase shift from the phase angle
r ¢ to obtain the actual phase difference.
1 //
// I Example. Assume an inherent phase difference of 2
/r/ N T '”‘?l"{ N with a display as shown in Fig. 2-28 where A is b divisions
1 1 and B is 10 divisions.
T L
—T ! Using the formula:
| 1
1 i . A
1 =0
i ! Sine ¢ 5
< o)
< A >
- B >
Substituting the given values:
Fig. 2-28. Phase-difference measurement from an X-Y display. Sine ¢ = % - 05

is a circle, the signals are 90° out of phase. Fig. 2-29 shows

the lissajous displays produced between 0° and 360°. From the trigonometric tables:
Notice that above 180° phase shift, the resultant display is
the same as at some lower angle. ¢ =30°

E: T 1 h :
T )
T I+ al // Pl ] T \\\
" " .,(‘/ -:.“. P Luz/ ; gE \
L - b
- — < /
(A) (B) (C)
| i 1] T i B
~L ]
TN i
S~
3 T~y
i ™S
(D) (E)

Fig. 2-29. Phase of lissajous display. (A) 0° or 360°, (B) 30° or 330°, (C) 90° or 270°, (D) 150° or 210°, (E) 180°.

®1 2-41
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ever, at higher frequencies, the reactance of the capacitors
decreases and the attenuator becomes primarily a capac-
itance voltage divider.

In addition to providing constant attenuation at all fre-
quencies within the bandwidth of the instrument, the Input
Attenuators are designed to maintain the same input RC
characteristics {one megohm X 20 pF) for each setting of
the CH 1 VOLTS/DIV switch. Each attenuator contains an
adjustable series capacitor to provide correct attenuation at
high-frequencies and an adjustable shunt capacitor to pro-
vide correct input capacitance.

Input Stage

The Channel 1 signal from the Input Attenuator is con-
nected to the Input Stage through the network C17-C18-
C20-R16-R17-R18-R19-R20-R21. R16, R17, and R20 pro-
vide the input resistance for this stage. These resistors are
part of the attenuation network at all CH 1 VOLTS/DiV
switch positions. Variable capacitor C17 adjusts the basic
input time constant for a nominal value of one megohm X
20 picofarads. The divider action of R16-R17-R20 allows
about 98% of DC and low-frequency signals to-pass to the
gate of FET (field-effect transistor) Q23A. C18, with the
stray capacitance in the circuit, forms an AC divider which
maintains this same voltage division for high-frequency sig-
nals. R18 limits the current drive to the gate of Q23A.
Diode CR18 protects the circuit by clamping the gate of
Q23A at about —12.5 volts if a high-amplitude negative
signal is applied to the CH 1 OR X connector. Over-voltage
protection for high-amplitude positive signals is provided by
forward conduction of Q23A. This current path is through
R23,L23,CR36, and CR37.

FET Q23B is a constant current source for Q23A and
also provides temperature compensation for Q23A. STEP
ATTEN BAL adjustment R30 varies the gate level of Q23B
to provide a zero-volt level at the emitter of Q34 with no
signal applied. With a zero-volt level at the emitter of Q34,
the trace position will not change when switching between
the 5, 10, and 20 mV positions of the CH 1 VOLTS/DIV
switch.

DC and low-frequency signals are connected from the
source of Q23A to the Feedback Amplifier through R23,
L23, Q33, and R39. L23 isolates the base of Q33 from the
source of FET Q23A. Diodes CR34-CR35 and CR36-CR37
limit the dynamic range of the signal at the base of Q33 and
prevent the following stages from being damaged by a large
voltage swing at the source of Q23A. The signal path for
high-frequency signals is through C23, Q43, and C39. High-
frequency signals at the emitter of Q43 are connected to
the base of Q33 through C38. This allows Q33 to be driven
at high frequencies while preventing the base circuitry of
Q33 from capacitively loading the input FET, Q23A. C38 is

®
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selected to provide the same amplitude AC and DC signal at
the base of Q33. C24 couples high-frequency information
to the junction of R25-R26, thereby reducing the loading
at the base of Q43.

Feedback Amplifier

Feedback Amplifier Q34 and Q54 changes the overall
gain of the Channel 1 Vertical Preamp to provide the cor-
rect deflection factor in the b and 10 mV positions of the
CH 1 VOLTS/DIV switch. Gain of this stage is determined
by the ratio of R46-R50 to R43, R44, or R45. In the 5 mV
position of the CH 1 VOLTS/DIV switch, the network
C43A-C43B-C43C-C43D-C43E-L43A-R43A-R43C-R43E is
connected into the emitter circuit of Q34. The ratio be-
tween R46-R50 and R43 provides a gain of about 10.
C43A, C43C, L43A, and R43C are adjustable to provide
high-frequency peaking for the network. In the 10 mV posi-
tion, conditions are the same except that the network
C44A-C44B-C44C-L44A-R44A-R44B-R44C is connected
into the circuit in place of the previous network. The ratio
between R46-R50 and R44 provides a gain of about five
times in this CH 1 VOLTS/DIV switch position. C44C
and R44C provide high frequency peaking for this
network. In the 20 mV and higher CH 1 VOLTS/DIV
switch positions, the gain of the Feedback Amplifier is
about 2.5 as established by the ratio between R46-R50 and
R45. Adjustable capacitor C45A provides high-frequency
peaking for the Feedback Amplifier stage. C49 and R49
provide high-frequency damping for the circuit. As men-
tioned previously, the STEP ATTEN BAL adjustment is set
to provide zero volts at the emitter of Q34 when the input
is at zero volts, Since there is no voltage difference across
emitter resistor R43, R44, or R45, changing the value of
the resistance does not change the current in the circuit.
Therefore, the trace position will not change when
switching between the 5 mV, 10 mV, and 20 mV positions
of the CH 1 VOLTS/DIV switch if the STEP ATTEN BAL
control is correctly adjusted.

Vertical position of the trace is determined by the
setting of POSITION control R40. This control changes the
current into the emitter of Q34, a low-impedance point,
which results in negligible voltage change at this point.
However, the change in current from the POSITION con-
trol produces a resultant DC voltage at the output of the
Feedback Amplifier stage to change the vertical position of
the trace. CH 1 Position Center adjustment R55 is adjusted
to provide a centered display when the Channel 1 POSI-
TION control is centered (with a zero-volt DC input level).

Zener diode VR53 provides a low-impedance current
source for Q54. Variable capacitor C54 provides feedback
from the collector to the base of Q54 for amplifier stabili-
zation. The output signal from the Feedback Amplifier
stage is connected to the Paraphase Amplifier stage and the
Channel 1 Trigger Pickoff stage.
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Fig. 3-5. Effect of Diode Gates on signal path (simplified Vertical Switching diagram). Conditions shown for CH 1 position of MODE switch.

Switching Multivibrator

ALT. In this mode of operation, the Switching Multi-
vibrator operates as a bistable multivibrator. In the ALT
position of the MODE switch, —12 volts is applied to the
emitter of Alternate Trace Switching Amplifier stage Q234
by the MODE switch. Q234 is forward biased to supply
current to the “‘on’ Switching-Multivibrator transistor
through R234, and CR218 or CR228. For example if
Q225 is conducting, current is supplied to Q225 through
R228. The current flow through collector resistors R221
and R222 drops the CR207-CR208 cathode level negative
so the Channel 2 Diode Gate is blocked as for Channel 1
only operation. The signal passes through the Channel 1
Diode Gate to the Delay-Line Driver stage.

The alternate-trace sync pulse is applied to Q234
at the end of each sweep. This negative-going sync pulse
momentarily interrupts the current through Q234 and both
Q215 and Q225 are turned off. When Q234 turns on again
after the alternate-trace sync pulse, the charge on C218
determines whether Q215 or Q225 conducts. For example,
when Q225 was conducting, €218 was charged negatively
on the CR218 side to the emitter level of Q215 and
positively on the CR228 side. This charge is stored while

3-8

Q234 is off and holds the emitter of Q215 more negative
than the emitter of Q225. When both Q215 and Q225 were
off the voltage at their bases became approximately equal.
Now when Q234 comes back on, the transistor with the
most negative emitter will start conducting first with the
resulting negative movement at its collector holding the
other transistor off. The conditions described previously are
reversed; now the Channel 1 Diode Gate is reversed biased
and the Channel 2 signal passes through the Channel 2
Diode Gate.

Reference Feedback stage Q253 provides common-mode
voltage feedback from the Delay-Line Driver stage to allow
the diode gates to be switched with a minimum amplitude
switching signal. The emitter level of Q253 is connected to
the junction of the Switching Multivibrator collector resis-
tors, R211-R212 and R221-R222 through CR213 or
CR223. The collector level of the “on” Switching Multi-
vibrator transistor is negative and either CR213 or CR223 is
forward biased. This clamps the cathode level of the
forward-biased shunt diodes in the applicable Diode Gate
about 0.5 volt more negative than the emitter level of
Q253. The level at the emitter of Q253 follows the average
voltage level at the emitters of the Delay-Line Driver stage.
The shunt diodes are clamped near their switching level and

@1
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Fig. 3-7. Trigger Preamp detailed block diagram.

In the CH 1 OR X-Y position of the INT TRIG switch,
the internal trigger signal is obtained from the emitter of
Q63 in the CH 1 Vertical Preamp circuit. Now, the internal
trigger signal is a sample of only the signal applied to the
CH 1 OR X connector. The CH 1 lights are turned on to
indicate that the INT TRIG switch is in the CH 1 OR X-Y
position and the CH 1 OUT connector is disconnected from

the circuit.

R402, R403, and R404 terminate the coaxial cables
from the trigger pickoff stages to provide a constant load
for these stages. In the NORM position of the INT TRIG
switch, the NORM trigger signal from the Vertical
Switching circuit is terminated at the input to the amplifier
by R404. The CH 1 OR X-Y trigger signal from the CH 1
Vertical Preamp circuit is terminated at the CH 1 OUT
connector by R402. In the CH 1 OR X-Y position, the CH
1 OR X-Y trigger signal is terminated at the input to the
amplifier by R404, and the NORM trigger signal is termina-
ted by R403.

Amplifier Circuitry

The internal trigger signal selected by the INT TRIG
switch is connected to the base of Q404. Transistor Q404

®

converts the trigger voltage signal at its base to a current
drive for the remainder of the Trigger Preamp. CR408 in
the emitter circuit of Q404 provides thermal compensation
for the amplifier.

The signal current at the collector of Q404 is connected
to the base of Q414. Q413, Q414, and Q423 are connected
as a current-driven, voltage-output operational amplifier.
The amplified signal at the collector of Q414 is connected
directly to the base of Q413, and to the base of Q423
through zener diode VR421. This zener diode provides a
DC voltage drop while the signal is connected to the base of
Q423 with minimum attenuation. Q413 and Q423 are con-
nected as emitter followers in the complementary sym-
metry amplifier configuration. This configuration over-
comes the basic limitation of emitter followers; inability to
provide equal response to both positive- and negative-going
portions of a signal. This is remedied in this configuration
by using an NPN transistor for one emitter follower, Q413,
and a PNP transistor for the other emitter follower, Q423.
Since Q413 is an NPN transistor, it responds best to
positive-going signals and Q423, being a PNP transistor
responds best to negative-going signals. The result is a cir-
cuit which has equally fast response to both positive- and
negative-going trigger signals while maintaining a low out-
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nal positions. However, in the LF REJ position of the A
COUPLING switch, the medium and high-frequency resis-
tance drops to about 90 kilohms due to the addition of
C436-R436 in the circuit. In the EXT + 10 position, a 10
times frequency compensated attenuator is connected into
the input circuit. This attenuator reduces the input signal
amplitude 10 times to provide more A LEVEL control
range while maintaining the one-megohm X20 pF input RC
characteristics.

Trigger Coupling

The A COUPLING switch offers a means of accepting or
rejecting certain frequency components of the trigger sig-
nal. In the AC and LF REJ positions, the DC component of
the trigger signal is blocked by coupling capacitors C435 or
C436. In the AC position, frequency components below
about 30 hertz are attenuated. In the LF REJ position,
frequency components below about 30 kilohertz are atten-
uated.

The HF REJ position attenuates high-frequency com-
ponents of the triggering signal. The trigger signal is AC
coupled to the input, attenuating signals below about 30
hertz and above about 50 kilohertz. The DC position pro-
vides equal coupling for all signals from DC to 60 mega-
hertz.

Input Stage

The trigger signal from the A COUPLING switch is con-
nected to the Input Stage through the network C440-R438-
R439-R440-R441. R438-R439 provide the input resistance
for this stage. The voltage-divider action of R438-R439
allows about 98% of DC or low frequency signals applied to
R438 to be available at the junction of R438 and R439.
C440 along with the stray capacitance in the circuit forms
an AC divider which maintains about this same voltage divi-
sion for high-frequency signals. R440 limits the current
drive to the gate of FET Q443. Diode CR441 protects the
circuit by clamping the gate of Q443 at about —12.5 volts
if a high-amplitude negative signal is applied to the EXT
TRIG INPUT connector. Over-voltage protection for high-
amplitude positive signals is provided by the forward con-
duction of FET Q443.

Q443 is connected as a source follower to provide a high
input impedance and a low output impedance. As a result,
this stage provides isolation between the A Trigger Genera-
tor circuit and the trigger signal source. The output signal
from Q443 is connected to the Slope Comparator stage
through emitter follower Q453. Diode CR449, CR459, and
VR460 provide protection for the Slope Comparator stage
transistors, Q454 and Q464.

Slope Comparator

Q454 and Q464 are connected as a difference amplifier
(comparator) to provide selection of the slope and level at

®
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which the sweep is triggered. The reference voltage for the
comparator is provided by A LEVEL control R460 and A
Trigger Level Center adjustment R462. The A Trigger Level
Center adjustment sets the level at the base of Q464 so the
display is triggered at the zero-volt DC level of the incoming
trigger signal when the A LEVEL control is centered. The A
LEVEL control varies the base level of Q464 1o select the
point on the trigger signal where triggering occurs.

R458 establishes the emitter current of Q454 and Q464.
The transistor with the most positive base controls conduc-
tion of the comparator. For example, assume that the trig-
ger signal from the Input Stage is positive going and Q454 is
forward biased. The increased current flow through R458
produces a larger voltage drop, and the emitters of both
Q454 and Q464 go more positive. A more positive voltage
at the emitter of Q464 reverse biases this transistor, since
its base is held at the voltage set by the A LEVEL control,
and its collector current decreases. At the same time, Q454
is forward biased and its collector current increases. Notice
that the signal currents at the collectors of Q454 and Q464
are opposite in phase. The sweep can be triggered from
either the negative-going or positive-going slope of the input
trigger signal by producing the trigger pulse from either the
signal at the collector of Q464 for — slope operation or the
signal at the collector of Q454 for + slope operation. This
selection is made by SLOPE switch S455.

When the A LEVEL control is set to O {midrange), the
base of Q464 is at about one volt positive, which corres-
ponds to a zero-volt level at the input to this circuit (with
correct calibration). The base-emitter drop of Q464 sets the
common emitter level of Q454-Q464 to about +0.3 volt.
Since the base of Q454 must be about 0.65 volt more posi-
tive than the emitter before it can conduct, the comparator
switches around the zero-volt level of the trigger signal
(zero-volt level on the trigger signal corresponds to about
one volt positive at this point). As the A LEVEL control is
turned clockwise toward +, the voltage at the base of Q464
becomes more positive. This increases the current flow
through R458 to produce a more positive voltage on the
emitters of both Q454 and Q464. Now the trigger signal
must rise more positive before Q454 is biased on. The re-
sultant CRT display starts at a more positive point on the
displayed signal. When the A LEVEL control is in the —
region, the effect is the opposite, to produce a resultant
CRT display which starts at a more negative point on the
trigger signal.

The slope of the input signal which triggers the A sweep
is determined by A SLOPE switch S455. When the A
SLOPE switch is set to the — position, the collector of
Q454 is connected to the +12-volt supply through CR456
and R467. The anode of CR466 is grounded and it is re- "
verse biased. Now the collector current of Q464 must flow
through CR465, R459, the parallel combination CR475
and R468-R469-L469, and R467 to the +12-volt supply
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(see Fig. 3-9). Since the output pulse from the A Trigger
Generator circuit is derived from the negative-going portion
of the signal applied to the Trigger TD stage, the sweep is
triggered on the negative-going portion of the input trigger
signal (signal applied to Trigger TD stage is in phase with
the input signal for — slope triggering). When the A SLOPE
switch is set to +, conditions are reversed (see Fig. 3-10).
Q464 is connected to the +12-volt supply through CR466
and R467. The anode of CR456 is grounded to divert the
collector current of Q454 through the Trigger TD stage.
The signal applied to the Trigger TD stage is now 180° out
of phase with the input trigger signal, so the sweep is trig-
gered on the positive-going portion of the input signal,

Trigger TD

The Trigger TD stage shapes the output of the Slope
Comparator to provide a trigger pulse with a fast leading
edge. Tunnel diode CR475 is quiescently biased so it

operates in its low-voltage state. The current from one of
the transistors in the Slope Comparator stage is diverted
through the Trigger TD stage by the A SLOPE switch. As
this current increases due to a change in the trigger signal,
tunnel diode CR475 switches to its high-voltage state. L469
opposes the sudden change in current, which allows more
current to pass through CR475 and switch it more quickly.
As the current flow stabilizes, L469 again conducts the
major part of the current. However, the current through
CR475 remains high enough to hold it in its high-voltage
state. The circuit remains in this condition until the current
from the Slope Comparator stage decreases due to a change
in the trigger signal applied to the input. Then, the current
through CR475 decreases and it reverts to its low-voltage
state.

Pulse Amplifier

The trigger signal from the Trigger TD stage is connected
to the base of Pulse Amplifier Q473 through R472. The

R453

-12Vv

+75 V

R473

R472 0473

Current path

Reverse-biased diode

¥
1%

Fig. 3-9. Trigger path for negative-slope triggering (simplified A Trigger Generator diagram),
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trigger pulse at this point is basically a negative-going pulse
with a fast rise. The width of the pulse depends upon the
waveshape of the input signal and the setting of the A
LEVEL control. Q473 is connected as an amplifier with the
primary of pulse transformer T474 providing the major col-
lector load. The negative-going pulse at the base of Q473
drives it into heavy conduction and the resulting current
increase of Q473 flows through T474, R474, Q473, C473,
and C467. Due to the short time constant of the RC net-
work involving C473, the current of Q473 quickly returns
to the level determined by R473. The resultant signal at the
collector of Q473 is a positive-going fast-rise pulse with the
width determined by the time constants of the RC network
in the circuit. T474 inverts the output pulse to produce a
negative-going trigger pulse which is coincident with the rise
of the output signal from the Trigger TD stage. This
negative-going trigger pulse is connected to the A Sweep
Generator circuit through C476-R476. CR474 limits the
collector of Q473 from going more positive than about

Circuit Description—453A/R453A

+0.5 volt. A simultaneous negative-going pulse with the
same width as the trigger pulse is available at the emitter of
Q473. This pulse is connected to the Auto Pulse Amplifier
stage.

Auto Pulse Amplifier

The negative-going trigger pulse from the emitter of
Q473 is connected to the base of Q484 through R481. This
stage is similar to the Pulse Amplifier stage. Inductor L484
provides the collector load for this stage. The positive-going
portion of the trigger pulse is coupled to the Auto Multi-
vibrator stage through CR484. CR483 clamps the collector
of Q484 at about —0.5 volt to eliminate negative transients.

Auto Multivibrator

The basic configuration of the Auto Multivibrator stage
is a monostable multivibrator made up of Q485 and Q495,

CR456

'CR465

CR455

R453

=12V

+75V
R473
c4a73
Al
1
CR475
O TP475

R472 , Q473

Current path

%

Reverse-biased diode —D{—

Fig. 3-10. Trigger path for positive-slope triggering (simplified A Trigger Generator diagram),
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Fig. 3-11. A Sweep Generator detailed block diagram.

turn-off diode with low reverse leakage to reduce switching
time and improve timing linearity at the start of the sweep.

Sawtooth Sweep Generator. The basic generator circuit
is a Miller Integrator circuit. When the current flow through
CRb533 is interrupted by the Sweep Gate signal, the Timing
Capacitor C530 begins to charge through Timing Resistor
R530, and the A Sweep Cal Adjustment R531. The Timing
Capacitor and Resistor are selected by the A TIME/DIV
switch to change sweep rate. The A Sweep Cal adjustment
allows calibration for accurate sweep timing. The A VAR
control, R530Y (see Timing Switch diagram), provides vari-
able sweep rates by varying the charge rate of the Timing
Capacitor. UNCAL light DS530W (see Diagram 12) indi-
cates when the sweep is not calibrated.

The positive-going voltage at the R530 side of C530 as it
charges toward +75 volts is connected to the gate of FET

®

Q533 through R533. This produces a positive-going output
voltage which is connected to the base of Q531 through
R536. Q531 amplifies and inverts the voltage change at its
base to produce a negative-going sawtooth output. To pro-
vide a linear charging rate for the Timing Capacitor, the
sweep output signal is connected to the negative side of
C530. This feedback provides a constant charging current
for C530 which maintains a constant charge rate to produce
a linear sawtooth output signal. The output volitage con-
tinues to go negative until the circuit is reset through the
Sweep Reset Multivibrator stage. The output signal from
the collector of Q531 is connected to the Horizontal
Amplifier circuit through R538, the Delay Pickoff Com-
parator stage in the B Sweep Generator circuit through
R532, and the B Sweep Start stage through the HORI-
ZONTAL DISPLAY switch.

Sweep Reset Emitter Follower. The negative-going saw-
tooth voitage at the collector of Q531 is connected to the
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base of the Sweep Reset Emitter Follower stage Q543. The
negative-going signal at the emitter of Q543 is coupled to
the Sweep Reset Multivibrator stage to determine sweep
length and to the Sweep Start Amplifier stage to set the
starting point for the sweep. CR542 connected to the base
of Q643 protects this stage during instrument warmup.

Sweep Start Amplifier. The signal at the emitter of Q543
goes negative along with the applied sawtooth signal. This
increases the forward bias on CR543, which in turn de-
creases the forward bias on CR545 as the sawtooth goes
negative. When the anode of CR543 reaches a level about
one volt more negative than the level on the base of Q544,
it is reverse biased to interrupt the current flow through
Qb544.

The circuit remains in this condition until after the
sweep retrace is complete. As the voltage at the emitter of
Q543 returns to its original DC level at the end of the
sweep, CR545 is again forward biased and Q544 conducts
through CR547 to set the quiescent current through the
Disconnect Diode CR533. This establishes the correct
starting point for the sweep. CR546 clamps the collector of
Q544 at about +0.5 volt. This reduces the voltage swing at
the collector of Q544 and improves the response time.
Sweep Start adjustment R758 (in the B Sweep Generator
circuit) sets the base voltage level of Q544. The collector of
Q531 is held at this same voltage level through the feedback
loop comprised of Q533 and Q531, thereby setting the
starting point of the sawtooth output signal. The level
established by the Sweep Start adjustment is also connected
to the B Sweep Start Amplifier so the B sweep starts at the
same voltage level as the A sweep (except in MIXED}.

Sweep Reset Multivibrator. The negative-going sawtooth
signal at the emitter of Q543 is coupled to the cathodes of
CR555 and CR556. These diodes are quiescently reverse
biased at the start of the sweep. As the sawtooth voltage at
its cathode goes negative, CR555 is forward biased at a level
about 0.5 volt more negative than the base level of Q575 (A
SWEEP LENGTH control in FULL position). Then the
negative-going sawtooth signal from the Sweep Reset
Emitter Follower stage is connected to the base of Q575.
Q575 and Q585 are connected as a Schmitt bistable multi-
vibrator. Quiescently, at the start of the sweep, Q585 is
conducting and Q575 is biased off to produce a negative
fevel at its collector. This negative leve! allows Sweep Gate
tunnel diode CR505 to be switched to produce a sweep as
discussed previously. When the negative-going sweep signal
is connected to the base of Q575 through CR555, Q575 is
eventually biased on and Q585 is biased off by the emitter
coupling between Q575 and Q585. The collector of Q575
rises positive and CR505 is switched back to its low-voltage
state through R502. CR505 is held in its low-voltage state
so it cannot accept incoming trigger pulses until after the
Sweep Reset Multivibrator stage is reset. This ends the
Sweep Gate stage output and the Disconnect Amplifier
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stage is turned on to rapidly discharge the Timing Capacitor
and pull the gate of Q533 rapidly negative to its original
level to produce the retrace portion of the sawtooth signal.
The Sawtooth Sweep Generator stage is now ready to pro-
duce another sweep as soon as the Sweep Reset Multi-
vibrator stage is reset and another trigger pulse is received.

When Q575 is turned on to end the sweep, it remains in
conduction for a period of time to establish a holdoff
period and allow all circuits to return to their original con-
ditions before the next sweep is produced. The holdoff
time is determined by the charge rate of Holdoff Capacitor
C550. At the start of the sweep, C550 is completely dis-
charged by the unblanking gate at the collector of Q514. It
is held at this level throughout the sweep time. When the
Sweep Gate output ends, Q514 is cut off and C550 begins
to charge toward +75 volts through R552 and R551. The
positive-going voltage across the Holdoff Capacitor as it
charges is connected to the base of Q575 through CR552
and VR559. When the base of Qb75 rises positive enough
so it is reverse biased, its collector level drops negative and
Q585 comes back into conduction. The bias on the Sweep
Gate tunnel diode CR505 returns to a level that allows it to
accept the next trigger pulse (CR505 is enabled). Holdoff
Capacitor C550 is changed by the A TIME/DIV switch for
the various sweep rates to provide the correct holdoff time.
Diagram 12 shows a complete diagram of the A TIME/DIV
switch.

As the A SWEEP LENGTH control is rotated counter-
clockwise from the FULL position, R655 places a more
positive level on the anode of CR556 than is on the anode
of CR555 so CR555 remains reverse biased. The Sweep
Reset Multivibrator is reset as described for FULL sweep
length operation at the point where CR556 (instead of
CR555) is forward biased. Since this occurs at a more posi-
tive level on the negative-going sawtooth, the displayed
sweep is shorter. Thus, R5b5 provides a variable sweep
length for the A sweep (from about 11 divisions in the
FULL position to about four divisions in the fully clock-
wise position—not in B ENDS A detent). In the B ENDS A
position {fully counterclockwise), a negative-going pulse
from the B Sweep Generator circuit is connected to the
base of Q575 through CR575 at the end of the B sweep
time. If the A sweep is still running, this negative-going
pulse turns Q575 on to end the A sweep also. Since the A
sweep ends immediately following the end of the B sweep,
this position provides the maximum repetition rate
(brightest trace) for Delayed Sweep mode operation.

The HF STARB control, RB51, varies the charging rate of
the Holdoff Capacitor to provide a stable display at fast
sweep rates. This change in holdoff allows sweep synchro-
nization for less display jitter at the faster sweep rates, The
HF STAB control has little effect at slow sweep rates.
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Fig. 3-12. B Trigger Generator detailed block diagram.

signal in the modes where B triggering is not desired. In the
A position of the HORIZ DISPLAY switch, —12 volts is
connected to the cathode of CR635 and it is forward
biased. Since the cathode of CR638 is connected to +12
volts through R638, CR638 is reverse biased and it blocks
the trigger signal. In the A INTEN DURING B, B
(DELAYED SWEEP)}, and MIXED positions, a second
switch, B SWEEP MODE S635 determines whether the B
trigger signal is blocked or passed to the Slope Comparator
stage. If the B SWEEP MODE switch is in the B STARTS
AFTER DELAY TIME position, the trigger signal is
blocked as in the A position. However, the B Sweep Gen-
erator essentially free runs in this position as controlled by
another portion of the B SWEEP MODE switch located in
the B Sweep Generator circuit (see B Sweep Generator dis-
cussion). In the TRIGGERABLE AFTER DELAY TIME
position, —12 volts is connected to the cathode of CR638
through R639 rather than to CR635. This forward biases
CR638 and allows the B trigger signal to pass to the B Slope
Comparator stage.

In all positions of the HORIZ DISPLAY switch except
X-Y, CR641 is back biased since it is connected to +12
volts through R641. In the X-Y position, CR638 is reverse
biased because its cathode rises positive toward +12 volts
applied through R638. Therefore, the trigger signal can not
pass through CR638. CR641 is forward biased by —12 volts
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connected to its cathode through R642 by S801A. The
signal from the Input Stage is connected to the Horizontal
Amplifier through CR641 and External Horizontal Gain
Network R644-R645-R646. Gain of the External Hori-
zontal circuit is set by R645, Ext Horiz Gain, so a signal
applied to the CH 1 OR X connector produces the indi-
cated horizontal deflection.

The external horizontal signal can be obtained either
externally from the B EXT TRIG OR X INPUT connector
when the B SOURCE switch is set to EXT or EXT + 10, or
internally from Channel 1 when the INT TRIG switch is in
the CH 1 OR X-Y position and the B SOURCE switch is set
to INT.

Pulse Amplifier

The Pulse Amplifier in the B Trigger Generator operates
much the same as in the A Trigger Generator. However,
since there is no Auto circuit in the B Trigger Generator, a
pulse is available only at the collector of Q684. The output
pulse is applied to the B Sweep Generator through T686
and R688-C688.
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B Ends A Pulse Amplifier

The positive-going voltage as the B unblanking gate ends
is coupled to B Ends A Pulse Amplifier Q734 through C731
and CR731. When the A SWEEP LENGTH control is in the
B ENDS A position, this pulse saturates Q734 to produce a
negative-going output pulse at its collector. This negative-
going pulse is connected to the A Sweep Reset Multivibra-
tor stage to reset the A sweep at the end of the B sweep for
maximum delayed sweep repetition rate.

Delay-Pickoff Comparator

The Delay-Pickoff Comparator stage allows selection of
the amount of delay from the start of the A sweep before
the B Sweep Generator is turned on. This stage allows the
start of B sweep to be delayed between 0.20 and 10.20
times the setting of the A TIME/DIV switch. Then, the B
Sweep Generator is turned on and operates at a sweep rate
independent of the A Sweep Generator (determined by
setting of B TIME/DIV switch).

Q764A and B are connected as a voltage comparator. In
this configuration, the transistor with the most positive
base controls conduction. A dual transistor, Q764, and a
dual diode, CR764, provide temperature stability for the
comparator circuit. Q769 maintains a constant current
through the conducting transistor. Reference voltage for
the comparator circuit is provided by DELAY-TIME
MULTIPLIER control R760. The voltage to this control is
filtered by R759-C759 to hold it constant and allow precise
delay pickoff. The instrument is calibrated so that the
major dial markings of R760 correspond to the major divi-
sions of horizontal deflection on the graticule. For
example, if the DELAY-TIME MULTIPLIER dial is set to
5.00, the B Sweep Generator is delayed five divisions of the
A sweep time before it can produce a sweep (B sweep delay
time equals five times setting of A TIME/DIV switch).

The output sawtooth from the A Sawtooth Sweep Gen-
erator stage is connected to the base of Q764A. The quies-
cent level of the A sawtooth biases Q764A on and its col-
lector is negative enough to hold Q772 in the Delay Multi-
vibrator stage in conduction. As the A sweep output saw-
tooth begins to run down, the base of Q764A also goes
negative. When it goes more negative than the level at the
base of Q764B (established by the DELAY-TIME MULTI!-
PLIER control), Q764B takes over conduction of the com-
parator and Q764A shuts off. This also switches the Delay
Multivibrator stage to produce a negative-going reset pulse
to the B Sweep Reset Multivibrator.

When the A sweep resets, Q764A is again returned to
conduction and Q7648 is turned off. This also resets the
Delay Multivibrator to produce a positive-going output
pulse. If the B sweep is still running, this positive-going
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pulse forces the B Sweep Reset Multivibrator to reset and
end the B sweep also.

Delay Multivibrator

The Delay Multivibrator, Q768 and Q772, provides a
lockout for the B Sweep Generator circuit during the A
Sweep Generator reset and holdoff time to allow accurate
delayed-sweep measurements when the DELAY-TIME
MULTIPLIER dial is set near Q. This stage prevents the B
Sweep Generator from being triggered before the A Sweep
Generator is triggered (B Sweep Generator must always be
triggered after the A Sweep Generator is triggered). This
circuit also produces a pulse which resets the B Sweep
Reset Multivibrator stage after the delay period so the B
Sweep Gate tunnel diode can be enabled to produce a
sweep.

Transistors Q768 and Q772 are connected as a Schmitt
bistable multivibrator. Quiescently, Q772 is held on by the
negative level at the collector of Q764A and Q768 remains
off. The circuit remains in this condition until the incoming
A sweep switches the Delay-Pickoff Comparator (see Delay-
Pickoff Comparator discussion). Then, the base of Q772
goes positive and it turns off. At the same time, the base of
Q768 is pulled negative by the collector level of Q764B and
it turns on. The collector of Q772 goes negative and a
negative-going output pulse is coupled to the B Sweep
Reset Multivibrator stage through C774. This pulse resets
the B Sweep Reset Multivibrator which in turn enables the
B Sweep Gate stage.

Mixed Sweep Unblanking Multivibrator

Transistors Q779 and Q790 comprise a bistable multi-
vibrator very similar in configuration to the Sweep Reset
Multivibrator, The purpose of the Mixed Sweep Unblanking
Multivibrator is to provide additional unblanking during the
B sweep portion of a mixed sweep display. Because the B
Sweep Generator is normally running at a faster sweep rate
than the A Sweep Generator in a mixed sweep display, this
additional unblanking reduces the intensity differences be-
tween the two parts of the display.

During the A Sweep portion of a mixed sweep display,
transistor Q779 is off and Q790 is on. At the end of the
delay time a negative pulse is coupled to the base of Q779
from the collector of Q772 by capacitor C774. Q779 is
turned on and its collector goes positive. This positive
movement is coupled to the base of Q790 through
C780-R780, and Q790 turns off. At the same time that
Q779 is turned on, the pulse from C774 turns Q775 on and
its collector goes positive. The negative movement of the
collector of Q790 and the positive movement of the col-
lector of Q775 are added together so that the net change at
the base of Q797 is an approximate 0.6 volt more positive
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Fig. 3-14. Horizontal Amplifier detailed block diagram.

current change which is amplified to produce a positive-
going sawtooth voltage at the collector. This positive-going
sawtooth signal is connected to the base of Q834 in the
Paraphase Amplifier stage.

In the X-Y position of the HOR1Z DISPLAY switch, the
external horizontal signal from the B Trigger Generator cir-
cuit is connected to the base of the + Input Amplifier,
Q824, through R821. The A and B sawtooth signals are
grounded by the HORIZ DISPLAY switch, The B SOURCE
switch selects either the internal signal from Channel 1
(INT TRIG switch set to CH 1 OR X-Y) or an external
signal connected to the EXT TRIG OR X INPUT connec-
tor. When the internal signal is selected, the Channel 1
deflection factor as indicated by the CH 1 VOLTS/DIV
switch applies as Horizontal Volts/Division. More informa-
tion on the external horizontal circuitry is contained in the
B Trigger Generator circuit discussion.

Horizontal positioning is provided by POSITION control
R805A, and FINE control R805B connected to the base of
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0814. These controls vary the quiescent DC level at the
base of 0814 which in turn sets the DC level at the horizon-
tal deflection plates to determine the horizontal position of
the trace. C804-R804 eliminate common-mode noise from
the position controls.

Paraphase Amplifier

The output of the + and — Input Amplifier stages is
connected to Paraphase Amplifier Q834 and Q844. This
stage converts the single-ended input signal from either
Input Amplifier stage to a push-pull output signal which is
necessary to drive the horizontal deflection plates of the
CRT. In all positions of the HORIZ DISPLAY switch
except X-Y, a positive-going sawtooth signal is connected to
the base of 0834 through Q814. This produces a negative-
going sawtooth voltage at the collector of Q834. At the
same time, the emitter of Q834 goes positive and this
change is connected to the emitter of Q844 through the
gain-setting network, R835-R836-RB845-R846. In all posi-
tions of the HORIZ DISPLAY switch except X-Y, no signal
is connected to the base of Q844 through Q824 so Q844

®1
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Circuit Description—453A/R453A

Input
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Sweep Generator S v
circuits

C1036

Output

Fig. 3-15. Z Axis Amplifier detailed block diagram.

from the INTENSITY control is added to the emitter cir-
cuit of Q1014, which results in an increase in collector
current to provide a brighter trace. However, the vertical
chopped blanking, Z Axis Input, and sweep unblanking
signals (A, B, and mixed) determine whether the trace is
visible. The vertical chopped blanking signal blanks the
trace during dual-trace switching. This signal decreases the
current through Q1014 during the trace switching time to
blank the CRT display. The external blanking input allows
an external signal connected to the Z AXIS INPUT con-
nector to change the trace intensity. A positive-going signal
connected to the Z AXIS INPUT connector decreases trace
intensity and a negative-going signal increases trace inten-
sity. The A, B, and mixed unblanking gate signals from the
A and B Sweep Generator circuits blank the CRT during
sweep retrace and recovery time so there is no display on
the screen. When the Sweep Generator circuits are reset and
recovered (see A and B Sweep Generator discussion for
more information), the next trigger initiates the sweep and
an unblanking gate signal is generated by the A or B Sweep
Generator circuit that goes negative to allow the emitter
current of Q1014 to reach the level established by the
INTENSITY control and the other blanking inputs.

Output Ampilifier

The resultant signal produced from the various inputs by
the Input Amplifier stage is connected to the base of
Q1024 through C1029 and to the base of Q1034 through
R1024. These transistors are connected as a collector-
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coupled complementary amplifier. This configuration pro-
vides a linear, fast output signal with minimum quiescent
power.

The overall Z-Axis Amplifier circuit is a shunt-feedback
operational amplifier with feedback from the Output
Amplifier stage to the input Amplifier stage through
C1036-C1037-R1036. The output voltage is determined by
the input current times the feedback resistor and is shown
by the formula: E_ ,, = i;,, X R, where R is R1036. The
unblanking input current change is approximately two
milliamperes. Therefore, the output voltage change is about
60 volts (2 mA X 30.1 kQ2). C1036 adjusts the feedback
circuit for optimum high-frequency response.

Zener diode VR 1043 connected between +75 volts and
+150 volts through CR 1044, R1044, and R1043 produces a
+90-volt level at the cathode of VR1043. This voltage
establishes the correct collector level for Q1043. CR1045
connected from base to emitter of Q1043 improves the
response of Q1043 to negative-going signals. When the base
of Q1043 is driven negative to cutoff, CR1045 is forward
biased and conducts the negative-going portion of the un-
blanking signal. This provides a fast falling edge on the
unblanking gate to quickly turn the display off. The output
unblanking gate at the emitter of Q1043 is connected to
the CRT circuit through R1046.
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Circuit Description—-453A/R453A
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Fig. 3-17. Power Supply detailed block diagram.
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Selector switch S1102 connects the split primaries of
T1101 in parallel for 115-volt nominal operation, or in
series for 230-volt nominal operation. A second line fuse,
F1102, is connected into this circuit when the Voltage
Selector switch is set to the 230 V position to provide the
correct protection for 230-volt operation (F1102 current
rating is one-half of F1101),

Range Selector switch S1103 allows the instrument to
regulate correctly on higher or lower than normal line
voltages. Each half of the primary has taps above and below
the nominal voltage point (115 or 230 volts). As Range
Selector switch S1103 is switched from LO to M to HI,
more turns are effectively added to the primary winding
and the turns ratio is decreased. This configuration com-
pensates for higher or lower than normal line voltage to
extend the regulating range of the Low-Voltage Power
Supply.

Thermal cutout S1104 provides thermal protection for
this instrument. If the internal temperature of the instru-
ment exceeds a safe operating level, S1104 opens to inter-
rupt the applied power. When the temperature returns to a
safe level, S1104 automatically closes to re-apply the
power.

—12-Volt Supply

The following discussion includes the description of the
—12 V Rectifier, —12 V Series Regulator, —12 V Feedback
Amplifier, —12 V Reference, and —12 V Current Limiting
stages. Since these stages are closely related in the pro-
duction of the —12-olt regulated output voltage, their
operation is most easily understood when discussed as a
unit,

The —12 V Rectifier assembly CR1112 rectifies the out-
put at the secondary of T1101 to provide the unregulated
voltage source for this supply. CR1112 is connected as a
bridge rectifier and its output voltage is filtered by C1112
before it is applied to the —12 V Series Regulator 01137,
Transistors Q1114, Q1124, and Q1133 operate as a
feedback-stabilized regulator circuit to maintain a constant
—12-volt output level. Q1114 and Q1124 are connected as
a differential amplifier to compare the feedback voltage at
the base of Q1124 against the reference voltage at the base
of Q1114. The error output at the collector of Q1114 re-
flects the difference, if any, between these two inputs. The
change in error-output level at the collector of Q1124 is
always in the same direction as the change in the feedback
input at the base of Q1124 (in phase).

Zener diode VR 1114 sets a reference level of about —9
volts at the base of Q1114. A sample of the output voltage
from this supply is connected to the base of Q1124 through
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divider R1121-R1122-R1123. R1122 in this divider is ad-
justable to set the output level of this supply. Regulation
occurs as follows: If the output level of this supply de-
creases (less negative) due to an increase in load, or a de-
crease in input voltage (as a result of line voltage changes or
ripple}, the voltage across divider R1121-R1122-R1123 de-
creases also. This results in a more positive feedback level at
the base of Q1124 than established by the —12 V Refer-
ence stage at the base of Q1114. Since the transistor with
the more positive base controls the conduction of the dif-
ferential amplifier, the output current at the collector of
Q1114 decreases. This decrease in output from Q1114
allows more current to flow through Q1133 to result in
increased conduction of —12 V Series Regulator Q1137
The load current increases and the output voltage of this
supply also increases (more negative). As a result, the feed-
back voltage to the base of Q1124 returns to the same level
as the base of Q1114. Similarly, if the output level of this
supply increases (more negative), the output current of
Q1114 increases. The feedback through Q1133 reduces the
conduction of the —12 V Series Regulator to decrease the
output voltage of this supply.

The —12 Volts adjustment R1122 determines the divider
ratio to the base of Q1124, and thereby determines the
feedback voltage. This adjustment sets the output level of
the supply in the following manner: {f R1122 is adjusted so
the voltage at its variable arm goes less negative {closer to
ground), this appears as an error signal at the base of
Q1124. In the same manner as described previously, this
positive-going change at the feedback input of the differen-
tial amplifier increases the conduction of the —12 V Series
Regulator to produce more current through the load, and
thereby increase the output voltage of this supply. This
places more voltage across divider R1121-R1122-R1123,
and the divider action returns the base of Q1124 to about
—9 volts. Notice that the feedback action of this supply
forces a change in the output level which always returns the
base of Q1124 to the same leve! as the base of Q1114. In
this manner, the output level of the —12-Volt Supply can
be set exactly to —12 volts by correct adjustment of
R1122.

The —12 V Current Limiting stage Q1129 protects the
—12-Volt Supply if excess current is demanded from this
supply. All output current from the —12-Volt Supply must
flow through R1129. Transistor Q1129 senses the voltage
drop across R1129. Under normal operating conditions,
there is about 0.3-volt drop across R1129, which is not
sufficient to forward bias Q1129. However, when excess
current is demanded from the —12 V Series Regulator due
to a short circuit or similar malfunction at the output of
this supply, the voltage drop across R1129 increases until it
is sufficient to forward bias Q1129. The collector current
of Q1129 results in a reduction of current through Q1133
to decrease the conduction of Q1137 and limit the output
current.
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S5mA_[ L

Fig. 3-18. Calibrator detailed block diagram.

varying the coupling to the feedback winding of T1255.
The square-wave signal at the collector of Q1265 is con-
nected to the Qutput Amplifier.

Output Amplifier

The output signal from the oscillator stage saturates
Q1274 to produce the accurate square wave at the output.
When the base of Q1274 goes positive, Q1274 is cut off and
the output signal drops negative to ground. When its base
goes negative, Q1274 is driven into saturation and the out-
put signal rises positive to about +12 volts. The output of
the +12-Volt Supply is adjusted for an accurate one-volt
output signal at the 1 kHz CAL connector when the
CALIBRATOR switch issetto 1V,
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Output Divider

Output Divider R1275-R1276-R1277 provides two out-
put voltages from the Calibrator circuit. In the 1 V CALI-
BRATOR switch position, voltage is obtained from the
collector of Q1274 through R1274. In the .1 V CALI-
BRATOR switch position, the output is obtained at the
junction of voltage divider R1275 and R1276-R1277 to
provide one-tenth of the previous output voltage.

Collector current of Q1274 flows through the PROBE
LOOP on the side panel. Qutput current is a five-
milliampere square wave.
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and electrical value of each component in this instrument
are shown on the diagrams (see first page of the Diagrams
section for definition of the reference designators used to
identify components in this instrument). Each main circuit
is assigned a series of component numbers. Table 4-1 lists
the main circuits in the 453A and the series of component
numbers assigned to each. Important voltages and wave-
forms are also shown on the diagrams. The portions of the
circuit mounted on circuit boards are enclosed with blue
lines.

TABLE 4-1
Component Numbers
Component
Numbers on | Diagram
Diagrams Number Circuit
1-99 1 Channel 1 Vertical Preamp

100-199 3 Channel 2 Vertical Preamp
200-299 5 Vertical Switching
300-399 6 Vertical Output Amplifier
400-429 7 Trigger Preamp
430-499 8 A Trigger Generator
500-599 9 A Sweep Generator
600-699 10 B Trigger Generator
700-799 11 B Sweep Generator
800-899 13 Horizontal Amplifier
900-999 16 CRT Circuit

1000-1099 15 Z Axis Amplifier

1100-1199 17 Power Supply and

Distribution
1250-1299 18 Calibrator

Switch Wafer Identification. Switch wafers shown on the
diagrams are coded to indicate the position of the wafer in
the complete switch assembly. The numbered portion of
the code refers to the wafer number counting from the
front, or mounting end of the switch, toward the rear. The
letters F and R indicate whether the front or rear of the
wafer performs the particular switching function. For
example, a wafer designated 2R indicates that the rear of
the second wafer from the front is used for this particular
switching function.

Circuit Boards. Fig. 4-4 shows the location of the circuit
boards within this instrument along with the assembly
numbers. The assembly numbers are also used on the dia-
grams and in the parts list to aid in locating the boards.
Pictures of the circuit boards are shown in Figs. 8-1 through
8-14. These pictures are located in the Diagrams section, on
the back of the page opposite the circuit diagram, to aid the
cross-referencing between the diagrams and the circuit-
board pictures. Each electrical component on the boards is
identified by its circuit number as well as the intercon-

®

Maintenance—453A/R453A

necting wires and/or connectors. The circuit boards are also
outlined on the diagrams with a blue line to show which
portions of the circuit are located on a circuit board.

Wiring Color-Code. All insulated wire and cable used in
the 453A is color-coded to facilitate circuit tracing. Signal
carrying leads are identified with one or two colored
stripes. Voltage supply leads are identified with three
stripes to indicate the approximate voltage using the EIA
resistor color code. A white background color indicates a
positive voltage and a tan background indicates a negative
voltage. The widest color stripe identifies the first color of
the code. Table 4-2 gives the wiring color code for the
power-supply voltages used in the 453A.

TABLE 4-2
Power Supply Wiring Color Code
Back-
ground First Second Third
Supply Color Stripe Stripe Stripe
—12 volt Tan Brown Red Black
+12 volt White Brown Red Black
+75 volt White Violet Green Black
+150 volt White Brown Green Brown

Resistor Color-Code. In addition to the brown compo-
sition resistors, some metal-film resistors and some wire-
wound resistors are used in the 453A. The resistance values
of wire-wound resistors are printed on the body of the
component. The resistance values of composition resistors
and metal-film resistors are color-coded on the components
with E{A color-code (some metal-film resistors may have
the value printed on the body). The color-code is read start-
ing with the stripe nearest the end of the resistor. Compo-
sition resistors have four stripes which consist of two signif-
icant figures, a multiplier, and a tolerance value (see Fig.
4-1). Metal-film resistors have five stripes consisting of three
significant figures, a multiplier, and a tolerance value.

Capacitor Marking. The capacitance values of common
disc capacitors and small electrolytics are marked in micro-
farads on the side of the component body. The white
ceramic capacitors used in the 453A are color coded in
picofarads using modified EIA code (see Fig. 4-1).

Diode Color Code. The cathode end of each glass-
encased diode is indicated by a stripe, a series of stripes, or
a dot. For most silicon or germanium diodes with a series of
stripes, the color-code also identifies the Tektronix Part
Number using the resistor color-code system (e.g., a diode
color-coded pink-, or blue-brown-gray-green indicates Tek-

tronix Part Number 152-0185-00). The cathode and anode
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Fig. 4-2. Electrode configuration for semiconductors in this instrument.

with extensive troubleshooting. The first few checks assure
proper connection, operation, and calibration. If the
trouble is not located by these checks, the remaining steps
aid in locating the defective component. When the defective
component is located, it should be replaced following the
replacement procedures given under Corrective Mainten-
ance.

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

2. Check Associated Equipment. Before proceeding with
troubleshooting of the 453A, check that the equipment

®

used with this instrument is operating correctly. Check that
the signal is properly connected and that the intercon-
necting cables are not defective. Aiso, check the power
source.

3. Visual Check. Visually check the portion of the
instrument in which the trouble is located. Many troubles
can be located by visual indications such as unsoldered
connections, broken wires, damaged circuit boards, dam-
aged components, etc.

4. Check Instrument Calibration. Check the calibration
of this instrument, or the affected circuit if the trouble
exists in one circuit. The apparent trouble may only be a
result of mis-adjustment or may be corrected by cali-
bration. Complete calibration instructions are given in the
Calibration section of this manual.
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5. Isolate Trouble to a Circuit. To isolate trouble to a
circuit, note the trouble symptom. The symptom often
identifies the circuit in which the trouble is located. For
example, poor focus indicates that the CRT (includes high
voltage) circuit is probably at fault. When trouble symp-
toms appear in more than one circuit, check affected cir-
cuits by taking voltage and waveform readings. Also check
for the correct output signals at the side-panel output con-
nectors with a test oscilloscope. If the signal is correct, the
circuit is working correctly up to that point. For example,
correct amplitude and time of the A gate out waveform
indicates that the A Trigger Generator and A Sweep Gate
circuits are operating correctly.

Incorrect operation of all circuits often indicates trouble
in the power supply. Check first for correct voltage of the
individual supplies. However, a defective component else-
where in the instrument can appear as a power-supply
trouble and may also affect the operation of other circuits.
Table 4-3 lists the tolerances of the power supplies in this
instrument. If a power-supply voltage is within the listed
tolerance, the supply can be assumed to be working cor-
rectly. If outside the tolerance, the supply may be mis-
adjusted or operating incorrectly. Use the procedure given
in the Calibration section to adjust the power supplies.

TABLE 4-3
Power Supply Tolerance
Power Supply Tolerance
—12 volt +£0.12 volt
+12 volt 12.1 volts, £0.12 volt'
+75 volt +0.75 volt
—1960 volt +58.5 volts

1Adjusted for correct output from the Calibrator circuit; see Cali-
bration procedure.

Fig. 4-3 provides a guide to aid in locating a defective
circuit. This chart may not include checks for all possible
defects; use steps 6—8 in such cases, Start from the top of
the chart and perform the given checks on the left side of
the page until a step is found which is not correct. Further
checks and/or the circuit in which the trouble is probably
located are listed to the right of this step.

After the defective circuit has been located, proceed
with steps 6 through 8 to locate the defective compo-
nent(s).

6. Check Circuit Board Interconnections. After the
trouble has been isolated to a particular circuit, check the
pin connectors on the circuit board for correct connection.

4-6

The circuit board pictures in Section 8 show the correct
connections for each board.

The pin connectors used in this instrument also provide
a convenient means of circuit isolation. For example, a
short in a power supply can be isolated to the power supply
itself by disconnecting the pin connectors for that voltage
at the remaining boards.

7. Check Voltages and Waveforms, Often the defective
component can be located by checking for the correct volt-
age or waveform in the circuit. Typical voltages and wave-
forms are given on the diagrams.

NOTE

Voltages and waveforms given on the diagrams are
not absolute and may vary slightly between instru-
ments. To obtain operating conditions similar to
those used to take these readings, see the first dia-
gram page.

8. Check Individual Components. The following pro-
cedures describe methods of checking individual compo-
nents in the 463A. Components which are soldered in place
are best checked by disconnecting one end. This isolates the
measurement from the effects of surrounding circuitry.

A. TRANSISTORS. The best check of transistor oper-
ation is actual performance under operating conditions. |f a
transistor is suspected of being defective, it can best be
checked by substituting a new component or one which has
been checked previously. However, be sure that circuit con-
ditions are not such that a replacement transistor might also
be damaged. If substitute transistors are not available, use a
dynamic tester {such as Tektronix Type 576). Static-type
testers are not recommended, since they do not check oper-
ation under simulated operating conditions.

B. DIODES. A diode can be checked for an open or
shorted condition by measuring the resistance between
terminals. With an ohmmeter scale having an internal source
of between 800 millivolts and 3 volts, the resistance should
be very high in one direction and very low when the leads
are reversed.

L aaY avav eV VoVl

CAUTION é
WAPAPNPADN
Do not use an ohmmeter scale that has a high internal
current. High currents may damage the diode. Do not
measure tunnel diodes with an ohmmeter, use a
dynamic tester (such as a Tektronix Type 576
Transistor-Curve Tracer).

@1


https://www.manualsplus.com/



https://www.manualsplus.com/

-
I
! (uo 4By
! 0.913L d3AMS
! ¥) 4ojdsig
! ejqeis
24 “ pauiDjqe 2q Apjdsip ajqoys D 1o} |osuod
adolso||1350 §53) Yilm Jojrau o Aodsip 2)qpis 104 yIayd ..-llah..ﬁmll 13A31 ¥ Y esnlpo pun 3y 0F Yapms
-uod> 1yD IHY L 4P 2Apmainnbs °N 'WHON ©F Yms 9141 LNl 495 Apjdsip ONITdNOD ¥V 'LNI 94 Yyuims ID¥N0S V
yoad o) soad jjoa-suo Joj HI3yD s|qoisg ‘ATX 409 L HD 9F Yaums 9OYL INI 49§
A 4 A [y
I 200U
I sjpuuny>
st 1
yieg | sap sap s3h
Y uogas)ep SUCIMP SAY Jopl 1 VI 9 195 0 sjonuel __| 12uuny> yaoa uo uoypajyep suolsiAp aAl
in Bl i $243 “I¥D o4 |onuod YyvA winisy [ oN | AIG/SITOA YA 31 24D | ON | jnogo soj payn A L OF YdkMs JoipigyR)
e ‘T 0 s3YuMs AIQ/SLTOA 'IQ ©f s3ydjims
|suunys Buidnoy induj ayy jag ‘siopsuucd yndu)
auo Ajug

Yioq o} Jopauuod Tyl IHY | 8y PIuuo)

} a1qouonsod
pasesjal s uONNg YIANIS WY3E sa3p1)

uaym sioaddosip edoy  passaidwo)

ol

ajqoucyisod jou s|oauod

sa304] INI4 PUD NOILISOd [Dduoziioy ajojoy

ajqouoyisod

|
i ajqouocyisod $9I044 Yyieg
piDog Sixy 7 uo /p0ldl : ™ Teuunip
o ajpB Bunjuojqun e
: i v I Sl . 5104U0> NOILISOd Z % L HD
-o»ﬁ ! | inicy L1V 40 dOHD ©F Y2IMsS JQOW i2§
|
ﬂ ]
(yoed o4 yoad syon Z'0 | ajqouoyijsed | [
jnoqo) pipog deamg Y uo | | |funoy3 pasnioy
uld 4o 2B Bupjupjqun ¥ Wpay) | suo Ajug 2304)
|
wnbﬁ | snioj jou @044 pauljap-||om ‘dioys Joj jusw
pyped o) ypad sijor Of “ S0P #304) -isnlpo 9ISy Puo |o4uod §NDO4 Isnlpy
inogqo}  ajojd uoylayep |DjucE | %
=MDy Jayjla D Yjoojmps HIay) | sipaddo
| p2ip Apjdsip ulyiim SUIDWaS 2I0J) 9504)
A
I
ﬁ-
I
I

sa ) _ . Buiyes joyuod ALISNILNI 2yl @3ubapy
L DI NN vt SSORE TN ioeddn jou | 'V O WNIMS AVIASIQ ZINOH Pu OINL
(joad o} ypad =uod NOILISOd |Piuozpoy pun NOILISOd b — — — — = — — = OLNY ©F Yums J00W dIIMS W 'Sw | o)
siloA QL inogo) piooq doams e loae Z HD pup | H) yum Aodsip passaidwiod S30p 2RIL | yams Al@/IWIL ‘eBupsplu of sjosuod
v uo vy uid o gioowos pey3 | 010 20 il il e " e Bt NOILISOd [DIUOILOY PUD  [D31kaA 135
3
<
% #3uDie|o}
uanlb
m Q Ui
— ' FECYITLY sa )
< ! abojjoa y221100 o) |35 SI
™ I (s) Ajddns 1amod pa . ST
B s e . ——__|eupd 1031 uo Ajquessy aoy) o £-t ajqel u!
% FECTVLEITTITTTTS h”“co” ._“”Huou_h“”awha—"“m P~ oN |-?2|25 2Bojjop §! y22y3 pup .llwutu.u_.: uanib apisin uaalB edupsejoy Joj sajjddns samod Wprayd
| abBpjjoa au)| Jamod ainspapy
8 uo 4461 .Tm_son
m dn uwuDm sagNUIW |DIBASS MO||Y
IIIIIIIIIIIIIIIII ‘NO ©F Yaims ¥IMOd 495 pup aunos
.m uo swo jou s30p 461 ¥IMOd Jamod pasiod ayy of YESH Yl pPauuc)
= 0
= 18vV1S =


https://www.manualsplus.com/

‘'WEGP 104 11eyd Bunooysajgnos) g "Big

<L
& g
m Apojdsip u1 saapm aionbs usamjaq sdwnl, uoysod payisusjuj
N aAow 3 B
o jou saop abups sy ynoybnoiy oip  ¥3NdILINW
% !ll”nﬂ..nlu ||||||| =|IwWil-Av13a 2yi @#mjor puo g ON¥NG
| it NIINI ¥ ©f Yulms Av1dSIa ZI4OH 244 25
] A
L]
s Aojd
M ojdsip | 2|qOis
1] pauibige aq Ap|dsip ajqoys B Joj Joyues JIAT]
= JouuD? @ oy isnlpe pup 3y of Yums 9NId
'S ~ T Xedae | N0 8 INI °i wims 33UnN0S 8 24l
= ol |45 pup 3wiL Avi3a ¥3LV 318VH3O
19945 | -1 of yums IGOW dIIMS 8 2% 195
3
] + san
1
1
| sap suoisiAlp O fsapAy sjeidwor aay
| soy inogqo doj payd caul| ajnoymaB ey ayy
1 1P OL/sepAa ajajdwodr eay of saaom 2uonbs sy jo suo jo uoidod
rMZl inoqe Joj }ayy pup VI ©f ey DERE— TvD ©f jes §1 Joljuaed P Bujsy ayy uonisod pue (433MS AIAVIIA)
-uod 31GVIYVA AIQ/IWIL 8 winjay oN | 1AVIEVA AIQ/IWIL 8 # ¥2YD ON | 8 °F pums Lv1dSid ZINOH S4i 43§
2304} Buo|p | sasow
—— uepiod | paiyisuaju)
LN |muIa_W .J..cm.”ul abupis sy jnoyBnosyy
payisuagu; | ISP HINAILINW IWIL-AVIIA 3Yi 24oj0y

+ 4

nw>H

a|¢qisia s} uoysod payy

-isudjul o5 |ojuel  LIISNILINI isnlpoay
4

sa)

2304} jo
uoydod Ajsuajul o) awyy daams g Bunnp
days aayisod |DUOHIPPD UD Mmoys pinoys
wiojeAnp)  ‘pipeq SIXY Z ue /p0ldl
o 8o  Bupjuojqun  pauiquol eyl

sa)
muhﬂ Aojdsip 3y uo uojod pajjisuajul UD Joy
PIBYD 'sw GT o} JI jas puo .qouy 4IIMS
le —| Q3AVIIQ 24 Ind "IWIL AVI3Q H3LdY
ON| SLYYIS 8 © Yy3ims JQOW dIIMS 8§
4l PuUo g ONIYNA NIINI ¥ ©F Yums
AV1dSIO ZIHOH '440 ©F Youlms OyW i85
L

(yoad o) ypad sjjoa
£'0 inoqo) pipog dasmg g uo Sy
uld 4o 2joB Bupjuojqun g ey

sa )
adolsoj|1aso 58} Yim
T T T oN | soseuuoy yd ZHY | 3y D eADm ISIMp 0L /%2242 3yajdwod Ay jnogo
-aipnbs zpeyo|f-auo B Joj HIIY) Joj pEy) LXK °F Yums ovW sy
A * PuR sw g o Yums AIQfIWIL V Y 435
- - A A
1
" Al 53 S\
| suojsialp QL /sepha Siis
_,loIZI —| =19jdwo> 2ay ynogo sof ypays puo .‘lINZI o...“o_:._an gl Moumu M o — — o | P OlL/sapAs ajejdwod aay Jnogo oy
peipIqIDY o) [osu0d YA ¥V uwinay |jo4ued AIQ/IWIL YVA ¥ 3 P9y WD Sl £t OF WIIME AIG/IWIL ¥ 195

i

+


https://www.manualsplus.com/



https://www.manualsplus.com/

9. Lift up on the rear of the assembly and slide it out of
the instrument.

10. The board may now be removed from the Vertical
Preamp unit as follows:

a. Disconnect all pin connectors remaining on the
board.

b. Unsolder ali connections on the rear side of the
board which connect between the attenuators and the
board. Observe the soldering precautions given in this
section.

c. Remove the remaining screw which holds the
MODE-INT-TRIG switch to the board.

d. Remove the four screws holding the board to the
attenuators.

11. To replace the unit, reverse the order of removal. Be
sure the GAIN and INVERT extensions are positioned cor-
rectly in the corresponding front-panel holes.

Cathode-Ray Tube Replacement. To replace the
cathode-ray tube, proceed as follows:

Use care when handling a CRT. Protective clothing
and safety glasses should be worn. Avoid striking it
on any object which might cause it to crack or im-
plode. When storing a CRT, place it face down on a
smooth surface with a protective cover or soft mat
under the faceplate to protect it from scratches.

The CRT shield should be handled carefully. This shield
protects the CRT display from distortion due to magnetic
interference. If the shield is dropped or struck sharply, it
may lose its shielding ability.

The following procedure outlines the removal and
replacement of the cathode-ray tube:

A. REMOVAL:

1. Remove the top and bottom covers and rear pane! as
described previously.

2. Remove the light filter or faceplate protector.

Maintenance—453A/R453A

3. Disconnect the CRT anode connector. Ground this
lead and the anode connection to discharge any stored
charge.

4. Unsolder the trace-rotation leads at the CRT shield.

5. Unsolder the y-axis rotation leads at the Y Axis Align
control.

6. Disconnect the deflection-plate connectors. Be careful
not to bend the deflection-plate pins.

7. Remove the CRT socket.

8. Remove the two nuts (by the graticule lights) which
hold the front of the CRT shield to the subpanel.

9. Remove the graticule lights from the studs and posi-
tion them away from the shield.

10. Loosen the two hex-head screws inside the rear of
the CRT shield. Remove the shield angle clamps and
mounting screws,

11. Slide the CRT assembly to the rear of the instrument
until the faceplate clears the mounting studs. Then, lift the
front of the CRT assembly up and slide it out of the instru-
ment.

12. Loosen the three screws on the CRT clamp inside
the CRT shield. Do not remove the screws.

13. Hold the left hand on the CRT faceplate and push
forward on the CRT base with the right hand. As the CRT
starts out of the shield, grasp it firmly with the left hand.
When the CRT is free of the clamp, slide the shield com-
pletely off the CRT. Be careful not to bend the neck pins.

B. REPLACEMENT:

1. Insert the CRT into the shield. Be careful not to bend
the neck pins. Seat the CRT firmly against the shield.

2. Tighten the bottom clamp screws—inside the CRT
shield. Recommended tightening torque: 4 to 7 inch-Ibs,
Do not tighten the screws on the sides.

3. Place the light mask over the CRT faceplate.

4-11
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4. Using a method similar to that for removal (step 11)
re-insert the CRT assembly into the instrument. Be sure the
CRT faceplate seats properly in the subpanel.

5. Tighten the two remaining screws on the inside of the
CRT shieid.

6. Replace the shield angle clamps and mounting screws
on the rear subpanel. Tighten the two hex-head screws in-
side the rear of the CRT shield.

7. Replace the graticule lights and securing nuts.

8. Replace the CRT socket.

9. Reconnect the anode connector. Align the jack on the
CRT and the plug in the connector and press firmly on the
insulated cover to snap the plug into place.

10. Reconnect the trace-rotation and y-axis leads.

11. Reconnect the deflection-plate connectors. Correct
location is indicated on the CRT shield.

12. Adjust the High Voltage, TRACE ROTATION,
ASTIG, Y-Axis Align, and Geometry adjustments. Adjust-
ment procedure is given in the Calibration section. Also
check the basic vertical and horizontal gain.

Transistor Replacement. Transistors should not be re-
placed unless actually defective. If removed from their
sockets during routine maintenance, return them to their
original sockets. Unnecessary replacement of transistors
may affect the calibration of this instrument. When tran-
sistors are replaced, check the operation of that part of the
instrument which may be affected.

e

% CAUTION,g

POWER switch must be turned off before removing
or replacing transistors.

Replacement transistors should be of the original type or
a direct replacement. Fig. 4-2 shows the lead configuration
of the transistors used in this instrument. Some plastic case
transistors have lead configurations which do not agree with
those shown here, If a transistor is replaced by a transistor
which is made by a different manufacturer than the origi-
nal, check the manufacturer’'s basing diagram for correct

4-12

basing. All transistor sockets in this instrument are wired
for the basing used for metal-case transistors. Transistors
which have heat radiators or are mounted on the chassis use
silicone grease to increase heat transfer. Replace the silicone
grease when replacing these transistors.

Handle silicone grease with care. Avoid getting sili-
cone grease in the mouth or eyes. Wash hands thor-
oughly after use.

Two transistors in both the Channel 1 and Channel 2
Preamp circuit (Vertical Preamp circuit board) are perman-
ently mounted in special temperature compensation blocks.
These transistors (along with the temperature compensation
block) must be replaced as a unit. When replacing the unit,
place it so the reference information faces the left side of
the instrument and the PNP transistor (labeled on side of
unit) is toward the front of the instrument.

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

TABLE 44
Fuse Ratings
Circuit
Number Rating Location Function
F937 2A Fast |Rear subpanel High voltage
F1101 2A Fast |Line Voltage 115-volt line
Selector assembly
F1102 1A Fast |Line Voltage 230-volt line
Selector assembly
F1204 0.25A Fast | By power +150 volts
transformer
F1472 05A Fast |By power +75 volts
transformer

Rotary Switches. Individual wafers or mechanical
parts of rotary switches are normally not replaceable. If
a switch is defective, replace the entire assembly. Re-
placement switches can be ordered either wired or un-
wired; refer to the Parts List for the applicable part
numbers,

When replacing a switch, tag the leads and switch
terminals with corresponding identification tags as the
leads are disconnected. Then, use the old switch as a
guide for installing the new one. An alternative method
is to draw a sketch of the switch layout and record the
wire color at each terminal. When soldering to the new

®
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(AB) Low-Voltage (A2) Vertical Output
Regulator Board Amplifier Board

{A1) Vertical Preamp Board
Channel 1 Input Preamp
Channel 2 Input Preamp
Vertical Switching

(A5) Z Axis Amplifier and
High-Voltage Regulator Board

(A4) B Sweep Board

B Trigger Generator
B Sweep Generator
Horizontal Amplifier

(A3) A Sweep Board

Trigger Preamp

A Trigger Generator
A Sweep Generator
Calibrator

4-14

Fig. 4-4. Location of circuit boards in the 453A.
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ment used. Detailed operating instructions for the test
equipment are not given in this procedure. Refer to the
instruction manual for the test equipment if more infor-
mation is needed.

Special Calibration Fixtures

Special Tektronix calibration fixtures are used in this
procedure only where they facilitate instrument calibration.
These special calibration fixtures are available from Tek-
tronix, inc. Order by part number through your local
Tektronix Field Office or representative.

Calibration Equipment Alternatives

All of the test equipment is required to completely
check and adjust this instrument. However, some of the
items used only for the Performance Check can be deleted
without compromising the measurement capabilities of this
instrument. For example, the low-frequency sine-wave
generator is used only in the Performance Check, and may
be deleted if the user does not desire to check common-
mode rejection ratio or low-frequency triggering capabilities
of this instrument. Equipment used only for the Perfor-
mance Check procedure is indicated by footnote 1; items
required only for the Adjustment procedure are indicated
by footnote 2.

Test Equipment

1. Time-mark generator. Marker outputs, Five seconds
to 10 nanoseconds; marker accuracy, within 0.1%. Tek-
tronix 2901 Time-Mark Generator recommended.

2. High-frequency constant-amplitude sine-wave genera-
tor. Frequency, 350 kilohertz to above 50 megahertz;
reference frequency, 50 kilohertz; output amplitude, var-
iable from five millivolts to five volts into 50 chms or 10
volts unterminated; amplitude accuracy, within 3% of
reference as output frequency changes. Tektronix Type 191
Constant Amplitude Signal Generator recommended.

3. Standard amplitude calibrator. Output signal, one-
kilohertz square wave and positive DC voltage; output
amplitude, five millivolts to 50 volts; amplitude accuracy,
within 0.25%; must have chopped display feature (for Per-
formance Check only). Tektronix calibration fixture
067-0502-01 recommended.

4. Low-frequency sine-wave generator.! Frequency, 60
hertz to one megahertz; output amplitude, variable from
0.5 volt to 40 volts peak to peak. For example, General
Radio 1310-A Oscillator (use General Radio Type 274 QBJ
Adapter to provide BNC output).

1Required only for Performance Check.

5-2

5. Test-oscilloscope system. Bandwidth, DC to 50 mega-
hertz; minimum deflection factor, five millivolts/division;
accuracy, within 3%. Tektronix 453A Oscilloscope with
P6054 Probe recommended.

6. Variable autotransformer.? Must be capable of
supplying at least 120 volt-amperes over a range of 90 to
137 volts (180 to 274 volts for 230-volt nominal line). (If
autotransformer does not have an AC voltmeter to indicate
output voltage, monitor the output with an AC voltmeter
with a range of at least 137 or 274 volts, RMS.) For
example, General Radio WIOMT3A Metered Variac Auto-
transformer. (Use General Radio W20HMT3A for 230-volt
nominal operation.)

7. Precision DC voltmeter.? Accuracy, within 0.02%;
resolution, 50 microvolts; range, zero to 100 volts. For
example, Fluke Model 825A Differential DC Voltmeter.

8. DC Voltmeter (VOM).? Range, zero to 2500 volts;
accuracy, checked to within 1% at —1960 volts. For
example, Triplett Model 630-NA.?

9. Square-wave generator.? Must have the following out-
put capabilities (may be obtained from separate gen-
erators): 12 volts amplitude into 50 ohms at one kilohertz
with a risetime of 12 nanoseconds or less; 500 millivolts
into 50 ohms at 100 kilohertz with a risetime of one nano-
second or less. Tektronix Type 106 Square-Wave Generator
recommended (meets both output requirements).

Accessories

10. 18-inch cable. impedance, 50 ohms; type, RG-58/U;
connectors, BNC. Tektronix Part No. 012-0076-00
(supplied accessory).

11. 42-inch cable. Impedance, 50 ohms; type RG-568/U;
connectors, BNC. Tektronix Part No. 012-0057-01.

12. Five-nanosecond cable. Impedance, 50 ohms; type,
RG-213/U; connectors, GR874. Tektronix Part No.
017-0502-00.

13. In-line GR termination. Impedance, 50 ohms; watt-
age rating, two watts; accuracy, *2%; connectors, GR874
input with BNC male output. Tektronix Part No.
017-0064-00.

2Required only for Adjustment procedure.

3if a precision voltage divider is available for use with the precision
DC voltmeter (such as Fluke 80E-2), it can be used in place of this
meter.
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Performance Check—453A/R453A

b. Connect the high-frequency constant-amplitude sine-
wave generator to the CH 1 OR X connector through the
five-nanosecond GR cable, GR to-BNC adapter, BNC T con-
nector, and 50-ohm BNC termination. Connect the output
of the BNC T connector to the A EXT TRIG INPUT con-
nector with the 18-inch 50-ohm BNC cable and the 50-ohm
BNC termination.

c. Set the generator for a one-division display (50 milli-
volts) at 10 megahertz.

d. CHECK-Stable CRT display can be obtained with the
A COUPLING switch set to AC, LF REJ, and DC (A
LEVEL control may be adjusted as necessary to obtain
stable display).

e. Disconnect the termination from the A EXT TRIG
INPUT connector and connect it to the B EXT TRIG OR X
INPUT connector.

f. Change the following control settings:

A SOURCE INT
A LEVEL Set for stable A display
HORIZ DISPLAY B (DELAYED SWEEP)

g. CHECK--Stable CRT display can be obtained with the
B COUPLING switch set to AC, LF REJ, and DC (B
LEVEL control may be adjusted as necessary to obtain
stable display).

h. Disconnect the termination from the B EXT TRIG
OR X INPUT connector and connect it to the A EXT TRIG
INPUT connector.

i. Change the following control settings:

A SOURCE EXT
HORIZ DISPLAY A
MAG X10

i. Set the generator for a four-division display (200 milli-
volts} at 10 megahertz.

k. Without changing the output amplitude, increase the
output frequency of the generator to 60 megahertz.

I. CHECK—Stable CRT display can be obtained with the
A COUPLING switch set to AC, LF REJ, and DC (A
LEVEL and HF STAB controls may be adjusted as
necessary to obtain stable display).

5-12

m. Disconnect the termination from the A EXT TRIG
INPUT connector and connect it to the B EXT TRIG OR X
INPUT connector.

n. Change the following control settings:

A SOURCE INT
A LEVEL Set for stable A display
HORIZ DISPLAY B (DELAYED SWEEP)

0. CHECK—Stable CRT display can be obtained with the
B COUPLING switch set to AC, LF REJ, and DC (B
LEVEL control may be adjusted as necessary to obtain
stable display).

p. Disconnect all test equipment.

19. Check A and B Low-Frequency Triggering
Operation

a. Connect the low-frequency sine-wave generator to the
CH 1 OR X connector with the 42-inch 50-ohm BNC cable,
BNC T connector, and the 50-ohm BNC termination.
Connect the output of the BNC T connector to the A
EXT TRIG INPUT connector with the 18-inch 50-ohm
BNC cable and a 50-ohm BNC termination.

b. Change the following control settings:

A and B TIME/DIV 5ms
HORIZ DISPLAY A
MAG OFF

c. Set the generator for a 0.3-division display at 60 hertz.

d. CHECK—Stable CRT display can be obtained with the
A COUPLING switch set to AC, HF REJ, and DC (A
LEVEL control may be adjusted as necessary to obtain a
stable display).

e. Change the following control settings:

A COUPLING AC
A LEVEL Set for stable A display
HORIZ DISPLAY B (DELAYED SWEEP)

f. CHECK—Stable CRT display can be obtained with the
B COUPLING switch set to AC, HF REJ, and DC (B
LEVEL control may be adjusted as necessary to obtain
stable display).
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26. Check Auto Recovery Time and Operation c. Set the time-mark generator for 50-millisecond

. . markers.
a. Change the following control settings:

d. CHECK-Stable CRT display can be obtained with the

CH 1and 2 VOLTS/DIV 5
A LEVEL control. Marker must be at the start of the

A SLOPE +

A COUPLING AC sweep.

A SOURCE INT

2 g\ll\llvilii/FPI{/IVODE i\%ﬁlll’so TRIG e. Set the time-mark generator for 0.1-second markers,
HORIZ DISPLAY A

f. CHECK—Sweep free runs and stable display cannot be
obtained with the A LEVEL control. If stable display is

. obtained, marker must not be at the start of the sweep.
b. Connect the marker output of the time-mark

generator to the CH 1 OR X connector with the 42-inch
50-ohm BNC cable and the 50-ohm BNC termination. g. Disconnect all test equipment.

NOTES

5-16 ®
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e. Disconnect the cable from the A GATE connector and
connect it to the B GATE connector.

f. Change the following control settings:

Performance Check—453A/R453A

g. CHECK-—Test-oscilloscope display for 2.4 divisions
+0.24 division of vertical deflection with the bottom of the
waveform near the zero-volt level (12 volts 210%). Gate
duration should be about 5.5 divisions {about 11 times the
B TIME/DIV switch settings).

A TIME/DIV 2ms
B TIME/DIV 1ms This completes the Performance Check procedure for
HORIZ DISPLAY B (DELAYED SWEEP) the 453A. If the instrument has met all tolerances given in
B SWEEP MODE B STARTS AFTER this procedure, it is correctly calibrated and within the
DELAY TIME specified tolerances.
NOTES
@® b-25
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1. Remove the top and bottom covers from the 453A.

2. Connect the autotransformer to a suitable power
source.

3. Connect the 453A to the autotransformer output.

4. Set the autotransformer output voltage to the center
of the voltage range selected by the Line Voltage Selector
assembly.

Adjustment—453A/R453A

5. Set the controls as given under Preliminary Contro!
Settings (given prior to Part | — Performance Check). Allow
at least 20 minutes warmup before proceeding.

NOTE

Titles for external controls of this instrument are
capitalized in this procedure fe.g., INTENSITY). In-
ternal adjustments are initial capitalized only (e.g.,
High Voltage).

NOTES

5-27
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Fig. 5-7. Location of Y Axis Align adjustment (left side of
instrument).

b. Move a marker to the center vertical line with the
horizontal POSITION control.

c. Marker aligns with center vertical line within 0.1 divi-
sion total from top to bottom of the graticule.

d. ADJUST—Y Axis Align adjustment R989 (see Fig.
5-7) to align the markers with the center vertical line.

11. Adjust CRT Geometry

a. Set the A TIME/DIV switch to .5 ms and adjust the A
VAR control to display exactly one marker for each major
graticule division.

b. Connect the trigger output of the time-mark generator
to the A EXT TRIG INPUT connector with the 42-inch
BNC cable.

¢. Set the time-mark generator for marker output of one
and 0.1 millisecond and trigger output of one millisecond.

d. Set the A SOURCE switch to EXT. If necessary,
adjust the A LEVEL control to provide a stable display.

5-32

e. CHECK-Bowing and tilt of markers is less than 0.1
division total from top to bottom of the graticule {each
0.1-millisecond marker represents 0.1 division).

f. ADJUST—Geometry adjustment R982 (see Fig. 5-5)
for minimum bowing of the trace at the left and right edges
of the graticule.

g. INTERACTION—Recheck step 10.
h. Disconnect all test equipment.

12. Adjust Z-Axis Compensation

a. Change the following control settings:

A SOURCE INT
A TIME/DIV .1 Us
A VAR Calibrated

b. Connect the 10X probe to the input of the test
oscilloscope. Check the probe compensation.

¢. Connect the probe tip to TP1047 (see Fig. 5-5); con-
nect the probe ground to chassis ground with a short
grounding strap.

d. Set the test oscilloscope for a vertical deflection
factor of 0.5 volts/division (five volts/division at probe tip)
at a sweep rate of 0.1 microsecond/division.

e. Set the INTENSITY control for three divisions of
vertical deflection on the test oscilloscope. Position the dis-
play so the leading edge of the waveform is displayed.

f. CHECK—Test oscilloscope display for optimum square
leading corner on unblanking gate.

g. ADJUST—C1036 (see Fig. 5-5) for optimum square
corner on the unblanking gate.

h. Disconnect all test equipment.
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Cac CHs

Veeu

com

: sr "
C144A (selected) 2 o |
wE B, .; 3
D |

RVEY
{ axIS
ALIGN

Fig. 5-10. (A) Location of high-frequency compensation adjustments on Vertical Preamp board, (B) Location of high-frequency compensation
adjustments on Vertical Output board.

C38 and C138 are selected from among the following 1.5 pF 281-0529-00 500 V +0.25 pF

capacitors. 2.2 pF 281-0604-00 500 V +0.25 pF
3.3 pF 281-0626-00 500 VvV +5%

.001 pF 283-0067-00 200 V +10% 4.7 pF 281-0618-00 200 V +0.5 pF

.0015 uF 283-0114-00 200 V +20%

.0022 uF 283-0119-C0 200 V +5%

.0027 uF 283-0142-00 200 V +5% C264 is selected from among the following ca-

.0033 |F 283-0041-00 500 V +5% pacitors.

.0047 1F 283-0083-00 500 V +5%

.01 uF 283-0079-00 250 Vv +20% 14 pF 281-0577-00 500 V +5%
18 pF 281-0578-00 500 V +5%

C44A and C144A are selected from among the follow- 22 pF 281-0511-00 500 V +2.2 pF

ing capacitors. 27 pF 281-0512-00 500 V +2.7 pF
33 pF 281-0629-00 600 V +5%

0.68 pF 281-0537-00 500 VvV +0.136 pF 39 pF 281-0603-00 500 V +5%

1 pF 281-0627-00 600 V 47 pF 281-0519-00 500 V +4.7 pF

@® 5-37
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a. Change the following control settings:

CH 1 and 2 VOLTS/DIV 20 mV
A TIME/DIV 5 us

b. Connect the fast-rise + output of the square-wave
generator to the CH 1 OR X connector with the five-
nanosecond GR cable, 5X GR attenuator, and in-line
50-ohm GR termination.

c. Set the square-wave generator for fast-rise opera-
tion at 100 kilohertz. Set the output amplitude for a
six-division display.

d. CHECK—CRT display for optimum square-wave
response with aberrations not to exceed 0.12 division
peak to peak.

NOTE

Use a viewing hood or reduce the ambient light
level to aid in checking high-frequency response.

e. ADJUST—C263 and C265 (see Fig. 5-10A) for
optimum square-wave response with minimum aberra-
tions, Use low-capacitance screwdriver.

f. Move the leading edge of the waveform to the
vertical center line with the horizontal POSITION con-
trol.

g. Change the following control settings:

A TIME/DIV 2 Us
MAG X10

h. CHECK—CRT display for optimum square-wave
response with aberrations not to exceed 0.12 division
peak to peak.

NOTE

In the following steps, change the MAG switch
from X10 to OFF and compare the response at
both sweep rates. Then adjust for the best overall
response.

i. ADJUST—R49, C49, R328, C336, C328, Cb4, and
C45A (see Fig. 5-10), in given order, for optimum

5-38

square-wave response with minimum aberrations. Use the
low-capacitance screwdriver to adjust the variable capaci-
tors. Repeat these adjustments until optimum response
is obtained.

j. Set the MODE switch to CH 2.

k. Disconnect the termination from Channel 1 and
connect it to the CH 2 OR Y connector.

I. CHECK—CRT display for optimum square-wave
response with aberrations not to exceed 0.12 division
peak to peak.

m. ADJUST—R149, C149, C154, and C145A (see
Fig. 5-10A), in given order, for optimum square-wave
response with minimum aberrations. Use the low-
capacitance screwdriver to adjust the variable capacitors.
Repeat these adjustments until optimum response is
obtained. Final results of this adjustment should pro-
duce similar response for Channels 1 and 2.

NOTE

If response of Channel 1 and 2 cannot be
matched by making the adjustments given here,
see the procedure for selecting R195 given in
Table 5-7.

n. Set the CH 2 VOLTS/DIV switch to 10 mV.

o. Set the square-wave generator for a six-division dis-
play.

p. CHECK—CRT display for optimum square-wave
response with aberrations not to exceed 0.12 division
peak to peak.

g. ADJUST—R144C and C144C (see Fig. 5-10A), in
given order, for optimum square-wave response. Use the
low-capacitance screwdriver to adjust the variable capaci-
tors. Repeat these adjustments until optimum response
is obtained.

r. Set the CH 2 VOLTS/DIV switch to 5 mV.

s. Set the square-wave generator for a six-division dis-
play.
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t. CHECK—CRT display for optimum square-wave
response with aberrations not to exceed 0.12 division
peak to peak.

u. ADJUST—R143C, C143C, C143A, and L143A (see
Fig. 5-10A), in given order, for optimum sguare-wave
response with minimum aberrations. Use the low-
capacitance screwdriver to adjust the variable capacitors.
Repeat these adjustment until optimum response is
obtained.

v. Change the following control settings:

CH 1 VOLTS/DIV 5 mV
MODE CH 1

w. Disconnect the termination from Channel 2 and
connect it to the CH 1 OR X connector.

x. CHECK—CRT display for optimum square-wave
response with aberrations not to exceed 0.12 division
peak to peak.

Adjustment—453A/R453A

y. ADJUST—R43C, C43C, C43A, and L43A (see Fig.
5-10A)}, in given order, for optimum square-wave response
with minimum aberrations. Use the low-capacitance screw-
driver to adjust the variable capacitors. Repeat these adjust-
ments until optimum response is obtained.

z. Set the CH 1 VOLTS/DIV switch to 10 mV.

aa. Set the square-wave generator for a six-division
display.

ab. CHECK—CRT display for optimum square-wave
response with aberrations not to exceed 0.12 division
peak to peak.

ac. ADJUST—R44C and C44C (see Fig. 5-10A), in
given order, for optimum square-wave response with
minimum aberrations. Use the low-capacitance screw-
driver to adjust the variable capacitors. Repeat these
adjustments until optimum response is obtained.

ad. Disconnect all test equipment.

NOTES

5-39
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Adjustment—453A/R453A

e. Set the INT TRIG switch to NORM. g. ADJUST—Normal Trigger DC Level adjustment
R285 (see Fig. 5-12) for a stable display.
f. CHECK—Stable CRT display is presented. h. Disconnect all test equipment.
NOTES
5-41
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NOTES
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Rackmounting—453A/R453A

Mechanical
stop ASSEMBLY FOR RIGHT SIDE

Stop latch hole

Automatic
latch hole

Mounting flange

Automatic
latch

Stationary
section

Intermediate
section

ASSEMBLY FOR LEFT SIDE

Fig. 6-1. Slide-out track assemblies.

Rear support
bracket
(2 ea)

Fig. 6-2. Hardware needed to mount the instrument in the cabinet rack.
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Rackmounting—453A/R453A

inch minimum

Securing
holes
[tapped for 2
10-32

sCrews )

Yy inch (for correct
position of
securing holes)

inch minimum

Fig. 6-3. Locating the mounting holes for the left stationary section. Same dimensions apply to right stationary section.

Stationary
section of

slideout
track

Stationary

Rail
tapped
for 10-32
SCrews

Left front
rail of

cabinet rack Untapped

Left front holes
rail of

cabinet rack
10-32
PHS

screw
(2)

*Note:

Use FHS screws if front rail holes
{A) Front rail tapped for 10-32 screws (B) Untapped front rail are countersunk.

Fig. 6-4. Methods of mounting the stationary section to the front rails,

® 6-b
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Rackmounting—453A/R453A

Rails tapped for Rails untapped
10-32 screws

inches
1 inch

or

17.53
+0.0

Fig. 6-5. Supporting the rear of the stationary sections: (A) Dimensions necessary; (B) Completed installation.

6-6 ®
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Rackmounting—453A/R453A

Rear of
stationary section

Support
block
(mounted on 2-3::
instrument) R

Support

pin
(2 eal

(4 ea)

Meoprene
support washer
(2 ea)

Spacer
(2 ea)

Washer

Spacer

block
Washer kol
(4 ea) Washer
i \\ (2 ea)
10-32 X 1V inch 2 Lockwasher
HHS screw ~ (2 ea)
(4 ea)
{Qﬁ 4-20 X % inch
-- bracket : HHS screw
(2 ea) 12 ea)

Fig. 6-6. Rear Support kit.

8-32 X 1/2 inch
PHS screw
(4 ea)

Fig. 6-7. Installing the support block on the instrument,

6-7
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Rackmounting—453A/R453A

TO INSERT THE R453A:

1. Pull the intermediate sec-
tion (A) of each slide-out
track out to its fully ex-
tended position.

il

Insert the chassis section
{(B) (on instrument) into
the intermediate sections.

od

Press both stop latches (C)
and push the instrument
into the rack until the
latches snap into the stop
latch holes (D).

4. Connect the power cord to
the power source.

5. Again press the stop latches
(D) and push the instru-
ment all the way into the
rack.

6. To secure the R453A to
the rack, insert the 4 secur-
ing screws (E}, with finish-
ing washers and teflon
washers, through the slots
in the instrument front
panel and screw them into
the front rails of the rack.

TO REMOVE THE R453A:

1. Remove the securing screws

and washers (E).

N

Pull the instrument out-
ward until the stop latches
snap into the stop latch
holes.

3. Disconnect the power cord.
4. Press both stop latches (D)

and pull the instrument out
of the rack.

Fig. 6-8. Procedure for inserting or removing the instrument after the slide-out tracks have been installed.

6-8
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TO ADJUST ALIGNMENT:

1. Position the instrument with the pivot screws
approximately even with the front rails.

2. Loosen the mounting screws at the front of both
stationary sections (left side shown).

3. Allow the tracks to seek their normal positions
with the instrument centered in the rack.

4, Tighten the mounting screws.

5. Push the instrument all the way into the rack. If
tracks do not slide smoothly, check for correct
spacing between the rear supports.

6. Check the vertical positioning of the R453A front
panel with respect to adjacent instruments or pan-
els. If not correct, reposition as necessary.

Rackmounting—453A/R453A

Fig, 6-9. Alignment adjustments for correct operation.

DEEP RACK CONFIGURATION:

10-32

PHS

screw
Left rear 12 ea)
rail of

cabinet
rack 4 8-32
FHS

screw

(2 ea)
.mtmmmm@

Stationary
section of
slideout
track

Rail
tapped
for 10-32
screws

SHALLOW RACK CONFIGURATION:

8-32
FHS
screw
(2 eal)

ML m‘@

Left rear
rail of
cabinet

rack

| Stationary

Rail

tapped section of
for 10-32 slideout
SCrews track

(A) Rear rail tapped for 10-32 screws

DEEP RACK CONFIGURATION:

Left rear
rail of
cabinet

rack

8-32
FHS
screw

(2 ea)
1‘.\\\\‘.\\!\1\“\‘.‘@

1 Stationary
section of
slideout
track

SHALLOW RACK CONFIGURATION:

8-32
FHS

screw

{2 ea)
mmmtmnﬂ

Left rear
rail of
cabinet

rack

Stationary
section of
slideout
track

(B) Untapped rear rail

Fig. 6-10. Alternative method of installing the instrument using rear support brackets,

6-9
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Rackmounting—453A/R453A

REAR VIEW

2N . =
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\

\

\

\

\
./ \
1V [ ——
\ AY

\
o |-~RAIL THICKNESS \
AN
7850R— T
9.310
ﬁ/
RAIL
NOTES:
. ALL DIMENSIONS ARE REFERENCE
DIMENSIONS EXCEPT AS NOTED
RACK RAIL TYPES
19.125 £0.062
(=  CABINET OPENING =~ UNIVERSAL
ALTERNATE FOR 19" PANEL TYPE
TYPE DRILLING
ORILUING | = 18, ~ 10125 -0.187
0187 THICK | | s Al bk
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Fig. 6-11, Dimensional Drawing.
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Electrical Parts List—453A/R453A

CHASSIS (cont)

Tektronix Serial/Model No.
Ckt. No. Part No. Eff Disc Description

Capacitors (cont)

C740A 281.0010-00 45.25 oF, Var
C7408 283.0097-00 84 pF, Cer 1000V 2%
C740C 1\ 0.001 uF

gjgg %095.0079-00 8:?]M‘;F Timing capacitor assembly
C740F 1 uF

C740H 281.0523.00 100 pF Cer 350 v

C808 290-0267-00 1 uF Elect. 35y

886 285-0572-00 0.1 uF PTM 200 V

C906 283.0044-00 0.001 ,F Cer 3000V

cont 290-0159-00 2 uF Elect. 150 V

937 290031200  BO10100 B099999 47 uF Elect. 35y 109
Co37 290-0267.00  B100000 47 F Elect. 25V

C940 283.0120-00 0.015 uF Cer 2500V +80% —20%
C945 283-0120-00 0.015 uF Cer 2500V +80% —20°
€952 283-0120-00 0.015 uF Cer 2500V +80%,— 209,
953 283-0021-00 0.001 ,F Cer 5000V

C955 281-0556-00 500 pF Cer 10,000V

C957 281-0556-00 500 pF Cer 10000V

C961 283-0096-00 500 pF Cer 20,000V

C963 283.0057-00 0.1 uF Cer 200V 180% —20%
C966 283-0120-00 0.015 uF Cer 2500V +80% 30
C972 283-0079-00 0.01 «F Cer 250 V

C976 283-0120-00 0.015 uF Cer 2500V +80%_20%
C979 283.0060-00 100 pF Cer 200 V 59,
985 285.-0572-00 0.1 uF PTM 200 V

1105 283-0080-00 0.022 iF Cer 25V +80°% 207,
c 285-0566-00 0.022 uF PTM 200V 109
CIn2 290-0281-00 1500 iF Elect. 25V

c41 285.0566-00 0.022 uF PTM 200 V 10%
Cl142 290-0281-00 1500 .F Elect. 25V

cy7I 285-0566-00 0.022 iF PTM 200V 109
C172 290028000  BO10100 B099999 200 .F Elect. 150V

C1172 290.0018.00  B100000 200 iF Elect. 150V

1191 283-0006-00 0.02 iF Cer 500 V

1200 285.0696-00  BO10100 B069999 0.5 uF PTM 400V 10%
1200 285.0922.00  B070000 0.6 «F MT 150 V

C1201 285-0566-00 0.022 uF PTM 200 V 109
C1202 290-0280-00  BO10T00 B099999 200 .F Elect. 150V

C1202 290-0018-00  B100000 200 iF Elect. 150V

C1203 283000800  XB120000 0.1 uF Cer 500 V

C1204 290.0214-00  B010100 B099999 10 uF Elect. 250V

C1204 290-0405.00  B100000 10 uF Elect. 150 V +50%, 109
1211 285-0566-00 0.022 uF PTM 200V

*Individual timing capacitors in this assembly must be ordered by the 9 digit part number, letter suffix and tolerance printed on the timing
capacitor to be replaced.

Example:

F—
285-XXXX-XX

The letter suffix and the tolerance should be the same for all of the timing capacitors in the assembly.

®1 ' 7-3
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Electrical Parts List—d453A/R453A

CHASSIS (cont)

*Furnished as a unit with $569.

7-4

Tektronix Serial/Model No.
Ckt. No. Part No. Eff Disc Description
Semiconductor Device, Diodes

CR552 *152-0185-00 Silicon Replaceable by TN4152
CR555 *152-0185-00 Silicon Replaceable by TN4152
CR556 *152-0185-00 Silicon Replaceable by TN4152
CR884 *152-0061-00 Silicon Tek Spec

CR?11 *152-0185-00 Silicon Replaceable by TN4152
CR940 152-0192-00 BO10100 B099999 Rectifier VARO 7701-5X

CR940 *152-0429-00 B100000 Silicon Replaceable by VG-5X
CR952 152-0192-00 B010100 B099999 Rectifier VARO 7701-5X

CR952 *152-0429-00 B100000 Silicon Replaceable by VG-5X
CR953 152-0408-00 Silicon 10,000V, 5 mA

CR955 152-0408-00 Silicon 10,000 V, 5mA

CR957 152-0408-00 Silicon 10,000V, 5 mA
CR1112AB.C,D 152-0198-00 Silicon MR1032A (Motorola)
CR1142ABCD 152-0198-00 Silicon MR1032A (Motorola)
CR1172ABCD 152-0066-00 Silicon 1N3194

CR1202 152-0066-00 Silicon TN3194

CR1212 152-0046-00 Silicon 1N3194

VR559 152-0217-00 Zener IN756A 82V, 0.4W, 5%
VR963 152-0428-00 Zener 1N987B 400 mW, 120V, 5%

Delay Line
DL301 *119-0168-01 Delay Line Assembly
Bulbs

DS75 150-0030-00 Neon, NE-2V

DS175 150-0030-00 Neon, NE-2V

DS400 150-0035-00 Neon, A1D

DS401 150-0035-00 Neon, ATD

DS530W 150-0035-00 Neon, A1D

DS596 150-0046-00 Incandescent #21070

DS597° 260-0717-00

DS849 150-0035-00 Neon, A1D

DSs973 150-0030-00 Neon, NE-2V

DS974 150-0030-00 Neon, NE-2V

DS975 150-0030-00 Neon, NE-2V

DS1107 150-0045-00 Incandescent #685

DS1108 150-0047-00 Incandescent # CN8-398

DS1109 150-0047-00 Incondescent # CN8-398

Fuses

F937 159-0021-00 2A  3AG Fast-Blo
“F1101 159-0021-00 2A 3AG Fast-Blo

F1102 159-0022-00 1A 3AG Fast-Blo

F1204 159-0028-00 ,A 3AG Fast-Blo

F1437 159-0025-00 LA 3AG Fast-Blo
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CHASSIS (cont)

Electrical Parts List—453A/R453A

Tektronix Serial/Model No.

Ckt. No. Part No. Eff Disc Description

Connectors
N 131-0955-00 BNC, receptacle, electrical
J101 131-0955-00 BNC, receptacle, electrical
1402 131-0274-00 BNC
J430 131-0955-00 BNC, receptacle, electrical
J529 131-0274-00 BNC
1579 131-0955-00 BNC, receptacle, electrical
J601 131-0955-00 BNC, receptacle, electrical
1729 131-0274-00 BNC

Inductors
L884 108-0254-00 600 pH
L937 *108-0422-00 80 ;H
L980 *108-0321-00 Trace rotation
1989 *108-0295-00 Y Axis alignment
LR6F *108-0282-00 XB130000 0.13 1H (wound on a 30 Q resistor)
LRTQ6F *108-0282-00 XB130000 0.13 1H (wound on a 30 Q resistor)
LR367 *108-0328-00 0.3 #H {wound on a 220 Q resistor}
LR377 *108-0328-00 0.3 ;:H [wound on a 220 Q resistor}

Transistors
Q364 e .
Q374 *153-0524-00 Silicon NPN  TO-5 Tek Spec {matched pair)
Q884 *151-0124-00 Silicon NPN  TO-5 Selected from 2N3119
Q894 *151-0124-00 Silicon NPN  TO-5 Selected from 2N3119
Q930 *151-0140-00 Silicon NPN  TO-3 Selected from 2N3055
Q1133 *151-0136-02 Silicon NPN  TO-5 Replaceable by 2N3053
Q1137 *151-0140-00 B010100 B099999 Silicon NPN  TO-3 Selected from 2N3055
Q137 151-0337-00 B100000 Silicon NPN  TO-3 Selected from 2N3055
Q1163 *151-0136-02 Silicon NPN  TO-5 Replaceable by 2N3053
Q1167 *151-0140-00 B010100 B099999 Silicon NPN  TO-3 Selected from 2N3055
Q1167 151-0337-00 B100000 Silicon NPN  TO-3 Selected from 2N3055
Q1197 151-0149-00 Silicon NPN  TO-66 2N3441

Resistors
Resistors are fixed, composition, =109, uniess otherwise indicated.
R2 315-0105-00 1 MQ Vi W 59,
R3 317-0620-00 62 Q e W 5%,
R6C 322-0643-00 600 kQ Vi W Prec 1%
R6E 322-0644-00 666.6 kQ Vi W Prec 1%
R6F 315-0220-00 BO10100 B129999X 20 Ve W 5%
© 7-5
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Electrical Parls List—453A/R453A

CHASSIS (cont)

Tektronix Serial/Model No.

Ckt. No. Part No. Eff Disc Description
Resistors (cont)

R7C 322-0620-00 800 ko Vi W Prec 1%
R7E 321-0618-00 250 kQ e W Prec 1%
R7F 315-0470-00 47 Q Vi W 5%
R8C 322-0621-01 900 ko Ve W Prec 2%
R8E 321-1389-01 111 kQ Ve W Prec A
R8F 315-0560-00 56 Q Vi W 5%
R9C 322-0624-01 990 kQ Vi W Prec - Y%
R9E 321-1289-01 10.1 k e W Prec V2%
R9F 315-0470-00 47 Q Vi W 5%
R13 317-0220-09 22Q Va W 5%
R30 311-0326-00 10kQ, Var
R31 315-0274-00 270 kQ Vu W 5%,
R40 *311-0994-00 25kQ, Var
R43E 315-0302-00 3ka Vi W 5%,
R44B 315-0133-00 13k Ve W 5%
R71 321-0111-00 140 Q e W Prec 1%
R73 315-0102-00 1kQ Vi W 59,
R74 316-0103-00 10kQ i W
R753 311-0385-00 250 Q, Var
R76 321-0114-00 150 Q Ve W Prec 1%
R77 316-0154-00 150 kQ Va W
R78 316-0106-00 10 MQ Vu W
R81 321-0055-00 365Q Ve W Prec 1%
R90 311-0169-00 100 Q, Var
R91 321-0017-00 147 Q Ve W Prec 1%
R102 315-0105-00 1 MQ Vi W 5%,
R103 317-0620-00 62Q e W 5%
R106C 322-05643-00 600 k2 s W Prec 1%
R104E 322-0644-00 666.6 kQ i W Prec 1%
R106F 315-0220-00 B0O10100 B129999X 20 Vi W 5%
R107C 322-0620-00 800 kQ Vi W Prec 1%
R107E 321-0618-00 250 kQ Ve W Prec 1%
R107F 315-0470-00 47 Q Ve W 5%
R108C 322-0621-01 900 kO Ve W Prec V2%
R108E 321-1389-01 111 kQ Ve W Prec Yo%
R108F 315-0540-00 56 Q Ve W 5%
R109C 322-0624-01 990 kO Vi W Prec V2%
R10%9E 321-1289-01 10.1 kQ Ve W Prec Voo
R10%9F 315-0470-00 47 Q Vi W 5%,
R113 317-0220-00 220 Ve W 5%
R130 311-0326-00 10kQ, Var
R131 315-0274-00 270 kQ V. W 59,
R140 *311-0994-00 2.5kQ, Var
R143E 315-0302-00 3kQ Ve W 5%
R144B 315-0133-00 13k i W 5%
R171 321-0111-00 140 Q Ve W Prec 1%
*Furnished as o unit with S75.
7-6 ©
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CHASSIS (cont)

Electrical Parts List—453A/R453A

Tektronix Serial/Model No. Description

Ckt. No. Part No. Eff Disc
Resistors {cont)

R173 315-0102-00 1kQ Vo W 5%
R174 316-0103-00 10 kQ Ve W
R175% 311-0385-00 250 Q, Var
R176 321-0114-00 150 @ e W Prec 1%
R177 316-0154-00 150 kQ ua W
R178 316-0106-00 10 MQ . W
R181 321-0055-00 365Q Ve W Prec 1%
R190 311-0169-00 100 Q, Var
R191 321-0017-00 147 Q Ve W Prec 1%
R364 *310-0623-00 650 Q 4W Prec 1%
R365 316-0100-00 10Q e W
R374 *310-0523-00 650 Q 4W Prec 1%
R400 316-0154-00 150 kQ Vi W
R401 316-0154-00 150 kQ 7, W
R402 321-0097-00 100 Q e W Prec 1%
R403 321-0097-00 100Q Ve W Prec 1%
R430 316-0100-00 100 Vi W
R4338B 301-0914-00 910 kQ e W 5%
R433C 301-0114-00 110 kQ o W 59,
R435 315-0104-00 100 kQ i W 5%
R436 315-0104-00 100 k2 u W 5%
R460° 311-0553-02 10kQ, Var
R528 316-0106-00 10 MQ e W
R530A 323-0400-00 143 kQ Vo W Prec 1%
R530B 323-0371-00 71.5kQ Va W Prec 1%
R530C 323-0371-00 71.5kQ Vo W Prec 1%
R530D 323-0371-00 71.5kQ Va W Prec 1%
R530E 315-0335-00 3.3 MQ i W 5%
R530F 325-0072-00 10 MQ W Prec 1%
R530G 325-0077-00 11.5 MQ 1TW Prec 1%,
R530H 325-0075-00 7.15 MQ 1w Prec 1%
R530J 325-0073-00 3.57 MQ 1W Prec 1%
R530K 323-0712-00 B0O10100 B139999 1.43 MQ Vo W Prec V2%
R530K 323-0712-07 B140000 1.43MQ YV, W Prec 1/10%
R530L 323-0710-00 B010100 B139999 715kQ Vo W Prec Yo%
R530L 323-0711-00 B140000 715 kQ YV, W Prec 1/10%
R530M 323-0710-00 BO10100 B139999 715kQ o W Prec V2%
R530M 323-0711-00 B140000 715 kQ Vo W Prec 1/10%
R530N 323-0711-00 715kQ , W Prec 1/10%,
R530W 316-0154-00 150 kQ e W
R530X 315-0272-00 2.7 kQ Vo W 5%
R530Y° 311-0554-00 20kQ, Var
R532 301-0221-00 220Q , W 5,
‘Furnished as a unit with $175.
°Furnished as a unit with R551.
Furnished as o unit with $530Y.
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Electrical Parts List—453A/R453A

CHASSIS (cont)

Tektronix Serial/Model No.
Ckt. No. Part No. Eff Disc Description
Resistors (cont)

R5517 311-0553-00 10 kQ, Var
R552 323-0381-00 90.9 k2 Vo W Prec 1%
R555 311-0191-00 10kQ, Var
R558 323-0353-00 46.4 kQ Vo W Prec 1%
R569 302-0104-00 100 k2 V. W
R601 316-0100-00 10Q Vs W
R613B 301-0914-00 910 kQ Vo W 5%
R613C 301-0114-00 110 kQ Vo, W 5%
R615 315-0104-00 100 kQ Ve W 5%
R616 315-0104-00 100 kQ Y 5%
R660 311-0555-00 10 kQ, Var
R740A 323-0400-00 143 kQ v, W Prec 1%
R740B 323-0371-00 71.5kQ , W Prec 1%
R740C 323-0371-00 71.5kQ Vo W Prec 1%
R740D 323-0371-00 71.5kQ Vo W Prec 1%
R740E 315-0335-00 3.3 MQ Vi W 5%
R740F 325-0072-00 10 MQ 1TW Prec 1%
R740G 325-0077-00 11.5 MQ 1TW Prec 1%
R740H 325-0075-00 7.15MQ 1TW Prec 1%,
R740J 325-0073-00 3.57 MQ W Prec 1%
R740K 323-0712-00 1.43 MQ Va2 W Prec V2%
R740L 323-0710-00 715kQ Vo W Prec V2%
R740M 323-0710-00 715k o W Prec V2%
R740N 323-0711-00 715k , W Prec 1/10%
R740P 315-0332-00 3.3kQ Vi W 5%
R740X 315-0272-00 2.7 kQ e W 5%
R740Y* 311-0554-00 20 kQ, Var
R760 311-0386-00 2kQ, Var
R801 321-0286-00 9.31 k2 Ve W Prec 1%
R802 321-0286-00 9.31 kQ e W Prec 1%

10 kQ, Var
R805A,B 311-0542-01 50k, Var
R808 315-0822-00 8.2kQ Va W 5%
R849 316-0154-00 150 kQ e W
R884 308-0343-00 3kQ 8 W WW 5%
R884 305-0471-00 470 Q 2W 5%
R887 308-0092-00 4.5kQ 5W WW 5%
R894 308-0363-00 3kQ 8 W WWwW 5%
R902 301-0105-00 1 MQ W 5%
"Furnished as a unit with R460.
*Furnished as a unit with S740Y.
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CHASSIS (cont)

Electrical Parts List—453A/R453A

Tektronix Serial/Model No.

Ckt. No. Part No. Eff Disc Description
Resistors (cont)

R903 301-0305-00 3MQ V. W 5%
R904 301-0305-00 3MQ Vo W 5%
R905 301-0305-00 3IMQ Vo W 5%
R906 301-0305-00 3MQ Y, W 5%,
R907 301-0305-00 3 MQ Vo W 5%,
R908 301-0305-00 3MQ a2 W 5%,
R909 301-0305-00 3MQ Vo W 5%
R210 301-0305-00 3MQ Vo W 5%,
RO 315-0204-00 200 kQ e W 5%
R940 311-0657-00 2MQ, Var
R941 301-0206-00 20 MQ Vo W 5%
R942 301-0103-00 10 kQ , W 5%
R944 301-0106-00 10 MQ Vo W 5%,
R945 301-0106-00 10 MQ YV, W 5%
R946 301-0106-00 10 MQ Vo W 59,
R947 301-0106-00 10 MQ , W 5%
R948 301-0106-00 10 MQ o W 5%,
R949 316-0105-00 1 MQ Ve W
R951 308-0588-00 12Q YV, W WWwW 1%
R956 301-0103-00 10 kQ Vo W 5%,
R961 316-0105-00 1 MQ Ve W
R962 316-0105-00 1 MQ . W
R963 301-0205-00 2 MQ Vo W 5%
R964 301-0335-00 3.3 MQ s W 5%,
R965 301-0335-00 3.3MQ Vs W 5%,
R966 301-0335-00 3.3 MQ o W 59,
R967 311-0254-00 5MQ, Var
R968 301-0155-00 1.5 MQ Vo W 5%
R969 301-0106-00 10 MQ Vo W 5%
R971 315-0332-00 3.3kQ Ve W 5%,
R972 301-0682-00 6.8 kQ Vo W 5%
R975 301-0103-00 10 kQ Vs W 59,
R976 316-0470-00 47 Q . W
R979 315-0471-00 470 Q Ve W 5,
R980 311-0458-00 5kQ, Var
R985 311-0157-00 BO10100 B069999 100 kQ, Var
R985 311-1146-00 B070000 100 kQ, Var
R989 311-0458-00 5kQ, Var
R1003 316-0123-00 12kQ Ve W
R1005 311-0511-00 10kQ, Var
R1104 314-0153-00 15k Ve W
R1105 316-0472-00 4.7 kQ V, W
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Electrical Parts List—453A/R453A

CHASSIS (cont)

Tektronix Serial/Model No.
Ckt. No. Part No. Eff Disc Description

Resistors (cont)

R1106 316-0102-00 1kQ Ve W

R1107 316-0330-00 330 e W

R1108 311-0548-00 25Q, Var

R1112 316-0103-00 10 kO W

R1137 308-0362-00 50 Q ow WW 59,
R1142 316-0103-00 10k A

R1167 308-0362-00 50 0 10w WwW 5%,
R1172 316-0104-00 100 kQ VW

R1191 303-0153-00 100 Q 10W WwW LA
R1197 308-0153-00 100 Q 10W wWw 5%
R1202 316-0104-00 100 kQ W

R1204 302-0270-00 270 1, W

R1275 322-0655-00 180 Q Ve W Prec Y%
R1276 321-0702-00 300 Ve W Prec UAA
R1277 321-0704-00 60 Q Ve W Prec V2%

Switches

Wired or Unwired

S 260-1168-00 Lever AC-GND-DC

S5 260-0720-03 Rotary CH 1 VOLTS/DIV
S75° 311-0385-00 CH 1 CAL

s101 260-1168-00 Lever AC-GND-DC

S105 260-0720-03 Rotary CH 2 VOLTS/DIV
S175' 311-0385-00 CH 2 CAL

S230A . N MODE

52308 Wired *262-0727-01 Rotary TRIGGER

S230A ) MODE

S2308 § 260-0595-01 Rotary TRIGGER

S330 260-0688-00 Push TRACE FINDER

S430 260-0698-01 Lever A SOURCE

S435 260-0700-00 Lever A COUPLING

S455 260-0472-00 Lever A SLOPE

S530A.B Wired *262-0724-01 Rotary A AND B TIME/DIV
S530A B 260-0694-00 Rotary A AND B TIME/DIV

“Furnished as a unit with R75.
"Eurnished as a unit with R175.
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Electrical Parts List—453A/R453A

CHASSIS (cont)

Tektronix Serial/Model No.
Ckt. No. Part No. Eff Disc Description

Switches (cont)

S530y1t 311-0554-00
S555 260-0697-01 Rotary A SWEEP LENGTH
556912 260-0717-00 Push RESET
S580 260-1149-00 Lever A SWEEP MODE
S610 260-0698-01 Lever B SOURCE
Sé615 260-0700-00 Lever B COUPLING
$635 260-0587-00 Lever B SWEEP MODE
Sé55 260-0472-00 Lever B SLOPE
S740Y13 311-0554-00 B VARIABLE CAL
ggg}g % 260-1197-00  BO10100 B059999 Rofary ;"Aigz DISPLAY
S80TA HORIZ DISPLAY
S801B ; 260-1197-01 B040000 Rotary MAG
S1101 260-0834-00 Toggle POWER
S1102%
S11031
S1275 260-0447-00 Slide CALIBRATOR
Thermal Cut-Out

TK1101 260-0638-00 Opens at 75°C +3°

Transformers
7930 *120-0471-00 H. V. Power
T *120-0549-00 L. V. Power

Electron Tube
V979 *154-0630-00 B0O10100 B029999 CRT Standard Phosphor
V979 *154-0630-05 B030000 B069999 CRT Standard Phosphor
V979 *154-0630-10 B070000 CRT Standard Phosphor

Optional Phosphors

V979 *154-0630-07 P2
V979 *154-0630-08 P7
V979 *154-0630-09 . P11

“Furnished as a unit with R530Y.
“Fyrnished as a unit with DS597.
“Furnished as & unit with R740Y.
“See Mechanical Parts List. Line Voltage Selector Body.

® 7-11


https://www.manualsplus.com/



https://www.manualsplus.com/

Electrical Parts List—453A/R453A

Al VERTICAL PREAMP Circuit Board Assembly (cont)
Tektronix Serial/Model No.
Ckt. No. Part No. Eff Disc Description
Capacitors {cont)
Cl44A Selected
C144C 281-0080-00 1.7-11 pF, Var Air
C145A 281-0080-00 1.7-11 pF, Var Air
C149 281-0081-00 1.8-13 pF, Var Air
C153 290-0267-00 1 uF Elect. 35V
C154 281-0077-00 1.3-5.4 pF, Var Air
Cl159 281-0504-00 10 pF Cer 500V 10%
C184 283-0032-00 470 pF Cer 500V 5%
C194 283-0032-00 470 pF Cer 500 v 5%
c197 290-0134-00 22 uF Elect. 15V
C198 290-0134-00 22 uF Elect. 15V
c199 283-0080-00 0.022 uF Cer 25V +80% —20%
C214 281-0510-00 22 pF Cer 500V
C218 285-0698-00 0.0082 uF PTM 100 vV 5%
€224 281-0510-00 22 pF Cer 500 v
241 283-0060-00 100 pF Cer 200V 5%
C253 283-0081-00 0.1 uF Cer 25V +80% —20%,
C261 283-0040-00 100 pF Cer 200V 5%
C262 281-0572-00 6.8 pF Cer 500 vV 10%
C263 281-0081-00 1.8-13 pF, Var Air
C264 281-0512-00 27 pF (nominal value) Selected
C265 281-0081-00 1.8-13 pF, Var Air
C266 281-0604-00 2.2 pF Cer 500 vV =+0.25 pF
288 281-0505-00 12 pF Cer 500 vV 10%
C289 281-0593-00 3.9 pF Cer 10%
C293 283-0081-00 0.1 pF Cer 25V +80% —209,
C297 283-0081-00 0.1 uF Cer 25V +80% —20%
C298 281-0505-00 12 pF Cer 500V 10%
C299 283-0081-00 0.1 xF Cer 25V +80% —20%
Semiconductor Device, Diodes
CR18 *152-0324-00 Silicon Tek Spec
CR34 *152-0185-00 Silicon Replaceable by 1N4152
CR35 *152-0185-00 Silicon Replaceable by 1N4152
CR36 *152-0185-00 Silicon Replaceable by 1N4152
CR37 *152-0185-00 Silicon Replaceable by TN4152
CR52 *152-0185-00 Silicon Replaceable by 1N4152
CR58 *152-0185-00 Silicon Replaceable by 1N4152
CR118 *152-0324-00 Silicon Tek Spec
CR134 *152-0185-00 Silicon Replaceable by 1N4152
CR135 *152-0185-00 Silicon Replaceable by 1N4152
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Electrical Parts List—453A/R453A

Al VERTICAL PREAMP Circuit Board Assembly (cont)

Tektronix Serial/Model No.
Ckt. No. Part No. Eff Disc Description
Semiconductor Device, Diodes (cont)
CR136 *152-0185-00 Silicon Replaceable by TN4152
CR137 *152-0185-00 Silicon Replaceable by 1N4152
CR152 *152-0185-00 Silicon Replaceable by 1N4152
CR201 152-0141-02 Silicon 1N4152
CR202 152-0141-02 Silicon 1N4152
CR203 152-0141-02 Silicon TN4152
CR204 152-0141-02 Silicon TN4152
CR206 152-0141-02 Silicon 1N4152
CR207 152-0141-02 Silicon TN4152
CR208 152-0141-02 Silicon 1N4152
CR20% 152-0141-02 Silicon 1N4152
CR213 *152-0185-00 Silicon Replaceable by 1N4152
CR218 152-0141-02 Silicon TN4152
CR223 *152-0185-00 Silicon Replaceable by TN4152
CR228 152-0141-02 Silicon TN4152
CR231 *152-0185-00 Silicon Replaceable by 1N4152
CR233 152-0008-00 Germanium
CR235 *152-0185-00 Silicon Replaceable by TN4152
VR53 152-0166-00 Zener IN753A 6.2V, 04 W, 5%
VR153 152-0166-00 Zener IN753A 6.2V, 04W, 59%
Inductors
123 *108-0443-00 Core, ferramic suppressor
L24 276-0528-00 XB110000 25 nH
L43A *114-0170-00 0.15-0.25 uH, Var Core 276-0506-00
L44A *108-0182-00 0.3 xH
L45A *108-0170-01 0.5 uH
L84 276-0528-00 Core, ferramic suppressor
L94 276-0528-00 Core, ferramic suppressor
L95 276-0507-00 Core, ferramic suppressor
L123 *108-0443-00 25 pH
L143A *114-0170-00 0.15-0.25 uH, Var Core 276-0506-00
L144A *108-0182-00 03 H
L145A *108-0170-01 0.5 uH
L199 276-0507-00 Core, ferramic suppressor
L201 276-0528-00 Core, ferramic suppressor
1202 276-0528-00 Core, ferramic suppressor
1203 276-0528-00 Core, ferramic suppressor
1204 276-0528-00 Core, ferramic suppressor
L206 276-0528-00 Core, ferramic suppressor
L209 276-0528-00 Core, ferramic suppressor
LR287 *108-0329-00 2.5 uH (wound on a 75Q resistor}
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Electrical Parts List—453A/R453A

Al VERTICAL PREAMP Circuit Board Assembly (cont)
Tektronix Serial/Mode! No.
Ckt. No. Part No. Eff Disc Description
Transistors
Q23 *151-1011-00 Silicon FET  Dual, Tek Spec
833 +153.0552-00 Silicon Matched assembly
Q431 *153-0583-00 'B010100 B069999 Silicon NPN  TO-18 2N3563 (matched pair)
Q43 151-0225-00 B070000 B079999 Silicon NPN  TO-18 2N3563
Q43 *151-0269-00 B08000O Silicon NPN  TO-106 Selected from SE 3005
Q54 151-0221-00 Silicon PNP  TO-18 2N4258
Q63 151-0220-00 Silicon PNP  TO-18 2N4122
Q84 151-0221-00 Silicon PNP  TO-18 2N4258
Q94 151-0221-00 Silicon PNP  TO-18 2N4258
Q123 *151-1011-00 Silicon FET  Dual, Tek Spec
8}33 +153.0552-00 Silicon Matched assembly
Q1431 *153-0583-00 B010100 B069999 Silicon NPN  TO-18 2N3563 (matched pair)
Q143 151-0225-00 B070000 B079999 Silicon NPN  TO-18 2N3563
Q143 *151-0269-00 B0O80000 Silicon NPN  TO-106 Selected from SE 3005
Q154 151-0221-00 Silicon PNP  TO-18 2N4258
Q184 151-0221-00 Silicon PNP  TO-18 2N4258
Q194 151-0221-00 Silicon PNP  TO-18 2N4258
Q215 *151-0190-01 Silicon NPN  TO-106 Tek Spec
Q225 *151-0190-01 Silicon NPN  TO-106 Tek Spec
Q234 *151-0190-01 Silicon NPN  TO-106 Tek Spec
Q244 151-0223-00 Silicon NPN  TO-18 2N4275
Q253 151-0220-00 Silicon PNP  TO-18 2N4122
Q284 *151-0160-00 Silicon NPN  TO-5 Selected from 2N3137
Q294 *151-0160-00 Silicon NPN  TO-5 Selected from 2N3137
Resistors
Resistors are fixed, composition, #=10% unless otherwise indicated.
R16 315-0112-00 1.1kQ ARY 5%,
R17 322-0630-00 980 k2 e W Prec 1%
R18 316-0105-00 1 MQ Vi W
R19 315-0182-00 1.8kQ Ve W 5%
R20 321-0318-00 20 kQ Ve W Prec 1%
R21 315-0101-00 100 Q Ve W 59,
R23 321-0163-00 487 Q e W Prec 1%
R24 321-0237-00 2.87 kQ e W Prec 1%
R25 321-0302-00 13.7 kQ Ve W Prec 1%
R26 321-0302-00 13.7 kQ Ve W Prec 1%
R32 315-0102-00 1kQ Ve W 5%,
R33 321-0165-00 5110 e W Prec 1%,
R34 316-0105-00 1 MQ Va W
R36 321-0339-00 33.2kQ e W Prec 1%
“Furnished as a matched pair with Q143.
Furnished as a matched pair with Q43.
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Electrical Parts List—453A/R453A

Al VERTICAL PREAMP Circuit Board Assembly (cont)

Tektronix Serial/Model No.
Ckt. No. Part No. Eff Disc Description

Resistors (cont)

R37 315-0274-00 270 kQ 7, W 59,
R38 321-0210-00 1.5kQ Ve W Prec 1%
R39 316-0470-00 47 Q Ve W

R41T 321-0281-00 8.25 kQ Ve W Prec 1%
R43A 321-0078-00 6340 Ve W Prec 1%
R43C 311-0442-00 B010100 B139999 250 Q, Var

R43C 311-1223-00 B140000 250 Q, Var

R44A 321-0124-00 191 0 Ve W Prec 19
R44C 311-0462-00 B010100 B139999 1kQ, Var

R44C 311-1225-00 B140000 1kQ, Var

R45A 321-0151-00 365Q Ve W Prec 1%
R46 321-0134-00 255 Q Ve W Prec 1%
R47 321-0237-00 2.87 kQ Vo W Prec 1%
R48 321-0212-00 1.58 kQ Ve W Prec 1%
R49 311-0462-00 BO10100 B139999 1kQ, Var

R49 311-1225-00 B140000 1kQ, Var

R50 321-0136-00 255Q Ve W Prec 1%
R51 316-0580-00 68 Q Ve W

R52 321-0216-00 1.74 kQ e W Prec 1%
R54 316-0480-00 68 Q Ve W

R55 311-0480-00 BO10100 B139999 500 Q, Var

R55 311-1224-00 B140000 500 Q, Var

R56 315-0752-00 7.5kQ , W 5%
R58 301-0112-00 1.1kQ 1V, W 5%
R59 315-0331-00 3300 e W 5%
R60 311-0465-00 B010100 B139999 100 k@, Var

R60 311-1235-00 B140000 100 k2, Var

R61 315-0153-00 15kQ W 5%
R63 301-0122-00 1.2 kQ 7, W 59
R64 315-0331-00 330Q oW 59,
R66 321-0083-00 715Q Ve W Prec 1%
R83 321-0207-00 1.4kQ Ve W Prec 1%
R84 315-0331-00 3300 Ve W 59,
R93 321-0207-00 1.4 kO Ve W Prec 1%
R94 315-0331-00 3300 Ve W 59,
R96 315-0100-00 10Q A 59
R97 315-0100-00 100 Ve W 59,
R1T16 315-0112-00 1.1kQ Ve W 59,
R117 322-0630-00 980 kO e W Prec 1%
R118 316-0105-00 1 MQ Ve W

R119 315-0182-00 1.8kQ i W 5%
R120 321-0318-00 20 kQ Ve W Prec 1%
R121 315-0101-00 100 Q V, W 5%
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Electrical Parts List-—453A/R453A

Al VERTICAL PREAMP Circuit Board Assembly (cont)
Tektronix Serial/Model No.
Ckt. No. Part No. Eff Disc Description
Resistors {cont)
R123 321-0163-00 487 Q Ve W Prec 1%
R124 321-0237-00 2.87 kQ e W Prec 1%
R125 321-0302-00 13.7 kQ Ve W Prec 1%
R126 321-0302-00 13.7 kQ Ve W Prec 1%
R132 315-0102-00 1kQ Ve, W 5%
R133 321-0165-00 511 Q e W Prec 1%
R134 316-0105-00 1 MQ V. W
R136 321-0339-00 33.2kQ Ve W Prec 1%,
R137 315-0274-00 270 kQ e W 5%,
R138 321-0210-00 1.5kQ Ve W Prec 1%
R139 316-0470-00 47 Q Ve W
R141 321-0281-00 8.25 k0 Ve W Prec 1%
R143A 321-0078-00 63.4Q e W Prec 1%
R143C 311-0442-00 B010100 B139999 250 Q, Var
R143C 311-1223-00 B140000 250 Q, Var
R144A 321-0124-00 191 Q Ve W Prec 1%
R144C 311-0462-00 BO10100 B139999 1kQ, Var
R144C 311-1225-00 B140000 1kQ, Var
R145A 321-0151-00 365 Q Ve W Prec 1%
R146 321-0136-00 255Q Ve W Prec 1%
R147 321-0237-00 2.87 kQ Ve W Prec 1%
R148 321-0212-00 1.58 kQ Ve W Prec 1%
R149 311-0462-00 BO10100 B139999 1kQ, Var
R149 311-1225-00 B140000 1kQ, Var
R150 321-0136-00 255Q Ve W Prec 1%
R151 316-0580-00 68 Q iy W
R152 321-0216-00 1.74 kQ Ve W Prec 1%
R154 316-0680-00 68 Q . W
R155 311-0480-00 BC10100 B139999 500 Q, Var
R155 311-1224-00 B140000 500 Q, Var
R156 315-0752-00 7.5kQ Ve W 5%
R158 301-0122-00 1.2kQ o W 5%,
R159 315-0331-00 330Q s W 5%,
R183 321-0207-00 1.4 kQ e W Prec 1%
R184 315-0331-00 330Q . W 5%,
R193 321-0207-00 1.4kQ Ve W Prec 1%
R194 315-0331-00 330 Q Vi W 5%
R195 315-0473-00 47 kQ {nominal value) Selected
R197 315-0100-00 10Q i W 5%
R199 315-0100-00 10Q Vi W 5%
R211 315-0200-00 200 Vi W 59,
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Electrical Parts List—453A/R453A

Al VERTICAL PREAMP Circuit Board Assembly (cont)
Tektronix Serial/Model No.
Ckt. No. Part No. Eff Disc Description
Resistors (cont)

R212 321-0175-00 649 Q o W Prec 1%
R213 321-0123-00 187 Q e W Prec 1%
R214 321-0193-00 1kQ Ve W Prec 1%
R215 321-0229-00 2.37 kQ e W Prec 1%
R216 315-0332-00 3.3kQ Ve W 5%
R217 321-0113-00 147 Q Vs W Prec 1%
R218 321-0125-00 196 Q Vo W Prec 1%
R221 315-0200-00 200 s W 5%
R222 321-0175-00 649 Q o W Prec 1%
R223 321-0123-00 187 Q Ve W Prec 1%
R224 321-0193-00 1kQ e W Prec 1%
R225 321-0229-00 2.37 kQ e W Prec 1%,
R227 321-0113-00 147 Q e W Prec 1%
R228 321-0125-00 196 Q o W Prec 1%
R232 315-0153-00 15kQ s W 5%
R233 315-0332-00 3.3kQ i W 5%
R234 321-0081-00 68.1 Q e W Prec 1%
R235 315-0102-00 1kQ Ve W 5%
R241 315-0473-00 47 kQ . W 5%
R244 315-0392-00 3.9kQ e W 5%
R245 315-0222-00 2.2kQ Vi W 5%
R253 315-0102-00 1kQ Vs W 5%
R260 321-0179-00 7150 e W Prec 1%
R261 315-0363-00 36 kO s W 5%
R262 321-0235-00 2.74 kQ Ve W Prec 1%
R264 321-0260-00 499 kQ s W Prec 1%
R265 321-0205-00 1.33kQ e W Prec 1%
R267 321-0164-00 499 O e W Prec 1%
R268 321-0117-00 162 Q e W Prec 1%
R269 321-0117-00 162 Q Ve W Prec 1%
R270 321-0179-00 7150 e W Prec 1%
R277 321-0164-00 499 Q o W Prec 1%
R278 321-0117-00 162 Q e W Prec 1%
R279 321-0117-00 162Q o W Prec 1%
R284 321-0161-00 464 Q Vo W Prec 1%
R285 311-0480-00 BO10100 B139999 500 Q, Var

R285 311-1224-00 B140000 500 @, Var

R286 321-0197-00 1.1 kQ Ve W Prec 1%
R288 321-0087-00 78.7 Q Va W Prec 1%
R289 315-0331-00 330 Q Ve W 5%
R291 315-0221-00 220 @ s W 5%
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Electrical Parts List—453A/R453A

A2 VERTICAL OUTPUT Circuit Board Assembly (cont)

Tektronix Serial/Model No.
Ckt. No. Part No. Eff Disc Description
Semiconductor Device, Diodes
CR339 *152-0185-00 Silicon Replaceable by TN4152
VR344 152-0278-00 Zener TN4372A 3V, 0.4V, 5%
VR354 152-0278-00 Zener 1N4372A 3V, 04V, 5%
Inductors
L.301 *108-0220-00 0.15 uH
1302 *108-0277-00 0.07 uH
L3N *108-0220-00 0.15 uH
L361 276-0507-00 Core, ferramic suppressor
L371 276-0507-00 Core, ferramic suppressor
Transistors
Q304 151-0223-00 Silicon NPN  TO-18 2N4275
Q314 151-0223-00 Silicon NPN  TO-18 2N4275
Q324 *151-0120-01 Silicon NPN  TO-18 Tek Spec
Q334 *151-0120-01 Silicon NPN  TO-18 Tek Spec
Q344 *151-0127-00 Silicon NPN  TO-18 Selected from 2N2369
Q354 *151-0127-00 Silicon NPN  TO-18 Selected from 2N2369
Resistors
Resistors are fixed, composition, ==109% unless otherwise indicated.
R303 321-0091-00 86.6 Q Ve W Prec 1%
R304 322-0097-00 100 Q Ve W Prec 1%
R306 323-0054-00 357Q Vo, W Prec 1%
R313 321-0091-00 86.6 Q Vo W Prec 1%
R314 322-0097-00 100 Q e W Prec 1%
R321 323-0072-00 549 Q Vo, W Prec 1%
R322 323-0060-00 4120 Vo W Prec 1%
R323 322-00%7-00 100 Q e W Prec 1%
R324 323-0181-00 750 Q Va W Prec 1%
R325 322-0124-00 191 Q . W Prec 1%
R328 311-0480-00 B0O10100 B139999 500 Q, Var
R328 311-1224-00 B140000 500 Q, Var
R330 315-0390-00 39Q Ve W 5%
R331 315-0332-00 3.3kQ Ve W 5%
R332 323-0175-00 649 Q Vo W Prec 1%
R333 322-0097-00 100 Q Ve W Prec 1%
R334 323-0181-00 750 Q s W Prec 1%
R339 323-0116-00 158 Q , W Prec 1%
R340 321-0157-00 422 Q e W Prec 1%
R341 323-0079-00 649 Q Vo, W Prec 1%
R342 321-0069-00 51.1Q Ve W Prec 1%
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A3 A SWEEP Circuit Board Assembly (cont)

Tektronix Serial/Model No.
Ckt. No. Part No. Eff Disc Description
Capacitors (cont)
c5n 283-0080-00 0.022 F Cer 25V +-80% —20%
C512 283-0080-00 0.022 uF Cer 25V +80%—20%
c517 281-0519-00 47 pF Cer 500V - 10%
C523 281-0525-00 470 pF Cer 500V
C526 281-0523-00 100 pF Cer 350V
C534 283-0080-00 0.022 1.F Cer 25V +80% —20%
C538 281-0558-00 18 pF Cer 500 V
C545 290-0135-00 15 uF Elect. 20V
C546 283-0078-00 0.001 ;F Cer 500V
C547 281-0523-00 100 pF Cer 350V
C561 283-0060-00 100 pF Cer 200V 5%
C566 281-0525-00 470 pF Cer 500V
C568 283-0057-00 0.1 uF Cer 200 V +80% —20%
C572 281-0519-00 47 pF Cer 500V 10%
C586 283-0080-00 0.022 nF Cer 25V +80% —20%
C597 283-0092-00 0.03 uF Cer 200V +80%—20%
598 290-0135-00 15 uF Elect. 20V
C599 290-0135-00 15 uF Elect. 20V
C1251 290-0267-00 1 iF Elect. 3BYv
C1255 285-0595-00 0.1 uF PTM 100V 1%
C1266 283-0010-00 0.05 iF Cer 50V
C1273 281-0519-00 47 pF Cer 500V 10%
Semiconductor Device, Diodes
CR408 152-0141-02 Silicon TN4152
CR44] 152-0246-00 Silicon Low leakage 40V, 0.25W
CR449 *152-0185-00 Silicon Replaceable by TN4152
CR455 *152-0185-00 Silicon Replaceable by 1N4152
CR456 *152-0185-00 Silicon Replaceable by 1N4152
CR459 *152-0185-00 Silicon Replaceable by TN4152
CR465 *152-0185-00 Silicon Replaceable by 1N4152
CR466 *152-0185-00 Silicon Replaceable by TN4152
CR474 *152-0153-00 Silicon Replaceable by 1N4244
CR475 *152-0125-00 Tunnel Selected TD 3A, 4.7 mA
CR483 *152-0185-00 Silicon Replaceable by 1N4152
CR484 *152-0322-00 Silicon Tek Spec
CR486 *152-0185-00 Silicon Replaceable by 1N4152
CR493 *152-0185-00 Silicon Replaceable by TN4152
CR501 *152-0153-00 Silicon Replaceable by 1N4244
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A3 A SWEEP Circuit Board Assembly (cont)

Tektronix Serial/Model No.
Ckt. No. Part No. Eff Disc Description

Semiconductor Device, Diodes (cont)

CR505 *152-0125-00 Tunnel Selected TD 3A, 4.7 mA
CR515 *152-0185-00 Silicon Replaceable by 1N4152
CR517 *152-0185-00 Silicon Replaceable by 1N4152
CR528 *152-0185-00 Silicon Replaceable by TN4152
CR529 *152-0185-00 Silicon Replaceable by 1N4152
CR533 *152-0249-00 Silicon Assembly
CR542 *152-0185-00 Silicon Replaceable by 1N4152
CR543 *152-0185-00 Silicon Replaceable by TN4152
CR545 *152-0185-00 Silicon Replaceable by 1N4152
CR546 *152-0185-00 Silicon Replaceable by 1N4152
CR547 *152-0185-00 Silicon Replaceable by TN4152
CR566 *152-0185-00 Silicon Replaceable by 1N4152
CR575 *152-0185-00 Silicon Replaceable by TN4152
CR583 *152-0185-00 Silicon Replaceable by 1N4152
CR584 *152-0185-00 Silicon Replaceable by 1N4152
CR591 *152-0185-00 Siticon Replaceable by TN4152
CR592 *152-0185-00 Silicon Replaceable by 1N4152
CR593 *152-0185-00 Silicon Replaceable by 1N4152
CR594 *152-0185-00 Silicon Replaceable by 1N4152
CR595 *152-0185-00 Silicon Replaceable by 1N4152
VR421 152-0166-00 Zener IN753A 6.2V, 0.4 W, 5%
VR460 152-0278-00 Zener IN437A 3V, 04W, 5%
VR544 152-0149-00 Zener IN941B 10V, 0.4 W, 59
Bulb

DS568 150-0035-00 Neon, A1D

Inductors
L469 *108-0181-01 0.2 uH
L484 *120-0382-00 Toroid, 14 turns single
L498 276-0507-00 Core, ferramic suppressor
1499 276-0507-00 Core, ferramic suppressor
L536 276-0507-00 Core, ferramic suppressor
L598 276-0507-00 Core, ferramic suppressor
L599 276-0507-00 Core, ferramic suppressor
LR459 *108-0487-00 0.27 uH {wound on a 33 Q resistor)

Transistors

Q404 151-0225-00 Silicon NPN  TO-18 2N3563

Q413 151-0223-00 Silicon NPN  TO-18 2N4275

Q414 151-0223-00 Silicon NPN  TO-18 2N4275

Q423 *151-0133-00 Silicon PNP  TO-18 Selected from 2N3251
Q443 151-1005-00 Silicon FET N channel, junction type
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A3 A SWEEP Circuit Board Assembly (cont)

Tektronix Serial/Model No.
Ckt. No. Part No. Eff Disc Description
Transistors (cont)
Q453 151-0223-00 Silicon NPN  TO-18 2N4275
Q454 151-0223-00 Silicon NPN  TO-18 2N4275
Q464 151-0223-00 Silicon NPN  TO-18 2N4275
Q473 151-0221-00 Silicon PNP  TO-18 2N4258
Q484 151-0221-00 Silicon PNP  TO-18 2N4258
Q485 151-0223-00 Silicon NPN  TO-18 2N4275
Q494 151-0220-00 Silicon PNP  TO-18 2N4122
Q495 151-0223-00 Silicon NPN  TO-18 2N4275
Q504 151-0131-00 Germanium PNP  TO-18 2N964
Q514 151-0223-00 Silicon NPN  TO-18 2N4275
Q524 151-0223-00 Silicon NPN  TO-18 2N4275
Q531 151-0223-00 Silicon NPN  TO-18 2N4275
Q533 *153-0570-00 Silicon FET  Selected
Q543 151-0220-00 Silicon PNP  TO-18 2N4122
Q544 151-0220-00 Silicon PNP  TO-18 2N4122
Q564 151-0220-00 Silicon PNP  TO-18 2N4122
Q575 151-0220-00 Silicon PNP  TO-18 2N4122
Q585 151-0220-00 Silicon PNP  TO-18 2N4122
Q594 *151-0136-00 Silicon NPN  TO-5 Replaceable by 2N3053
Q1255 151-0224-00 Silicon NPN  TO-18 2N3692
Q1265 151-0224-00 Silicon NPN  TO-18 2N3692
Q1274 151-0220-00 Silicon PNP  TO-18 2N4122
Resistors
Resistors are fixed, composition, #10%, unless otherwise indicated.
R404 321-0097-00 100 Q e W Prec
R405 316-0101-00 100 Q 7, W
R405 321-0227-00 2.26 kQ Vo W Prec 1%
R407 321-0064-00 45.3Q o W Prec 1%
R408 321-0077-00 61.9Q Ve W Prec 1%
R409 321-0212-00 1.58 kQ Yo W Prec 1%
R411 316-0471-00 470 Q Vi W
R412 308-02864-00 8.2ka 3W WW 5%
R413 316-0101-00 100Q YV, W
R416 316-0101-00 100 Q Ve W
R417 315-0471-00 470 Q Ve W 5%
R419 321-0210-00 1.5kQ Ve W Prec 1%
R421 315-0103-00 10 kQ Ve W 5%
R422 316-0100-00 10Q Ve W
R424 316-0221-00 220 Q Ve W
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A3 A SWEEP Circuit Board Assembly (cont)

Tektronix Serial/Model No.
Ckt. No. Part No. Eff Disc Description

Resistors (cont)

R427 315.0910-00 91 0 Ve W 59%
R429 315-0910-00 91 0 Ve W 59,
R438 315-0223-00 22 kQ Ve W 59,
R439 301-0105-00 1 MO 1y W 59,
R440 301-0105-00 1 MO 1, W 5%
R441 316-0101-00 100 0 e W

R443 315.0561-00 560 Q Ve W 59
R447 315-0113-00 1 ko 1, W 59,
R45] 315-0392-00 39k Ve W 59%
R452 316-0270-00 27 Q Ve W

R458 315-0112-00 1.1 kQ Ve W 5%
R459 315-0560-00 56 Q e W 59,
R461 315-0152-00 15k0 Ve W 59,
R462 311-0496-00  B010100 B139999 25kQ, Var

R462 311-1226-00  B140000 2.5kQ, Var 59,
R463 315-0112-00 1.1 ko A,

R464 315-0561-00 560 Q Ve W 59
R465 316-0270-00 27 Q e W

R466 315.0682-00 6.8k 1, W 59%
R467 315-0301-00 300 © 1, W 5%
R468 315-0510-00 51 0 Ve W 59,
R469 315.0271-00 270 0 Ve W 59,
R472 316-0470-00 470 Ve W

R473 315-0243-00 24 kQ e W 59,
R474 315-0220-00 220 Ve W 59,
R476 315-0201-00 200 Q e W 59,
R477 315-0392-00 39k Ve W 59
R4 316-0101-00 100 Q Ve W

R482 316-0270-00 27 0 Ve W

R483 301-0183-00 18 k0 Vs W 5%
R484 315-0153-00 15k Ve W 59,
R485 315-0152-00 1.5kQ Ve W 59
R486 315-0104-00 100 kQ Ve W 59,
R490 315-0271-00 270 Q Ve W 59
R492 315-0123-00 12 kO Ve W 59,
R493 316-0470-00 470 Ve W 5%
R494 315-0104-00 100 kO Ve W 59,
R495 315.0102-00 1kQ Ve W 59,
R496 315-0222-00 22kQ 1V W 59,
R502 316-0101-00 100 @ Vi W

R503 315-0201-00 200 © 1, W 59,
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A3 A SWEEP Circuit Board Assembly (cont)

Tektronix Serial/Mode! No.
Ckt. No. Part No. Eff Disc Description
Resistors (cont)

R506 315-0391-00 3900 W 5%,
R508 315-0202-00 2kQ s W 5%,
R509 315-0821-00 820 Q Y 5%
R510 315-0220-00 XB040000 22Q W 5%
R511 315-0620-00 62Q Ve W 5%
R512 316-0470-00 47 Q Ve W

R513 321-0143-00 301 Q Ve W Prec 1%
R514 315-0122-00 1.2kQ s W 5%
R515 323-0301-00 13.3kQ Vo W Prec 1%
R517 315-0222-00 2.2kQ Vu W 5%
R519 321-0277-00 7.5kQ Ve W Prec 1%
R521 321-0184-00 806 Q Ve W Prec 1%
R522 321-0234-00 2.67 kQ Vo W Prec 1%
R523 316-0470-00 47 Q Ve W

R524 315-0122-00 1.2kQ e W 5%
R529 315-0331-00 3300 Vs W 5%
R533 316-0101-00 100 Q Vi W

R534 316-0101-00 100 s W

R535 315-0123-00 12 kQ ' W 5%
R536 316-0101-00 100 Q Vi W

R538 321-0259-00 4.87 kQ Ve W Prec 1%
R539 308-0307-00 5kQ 3W WW 1%
R540 315-0150-00 15Q Ve W 5%
R543 316-0101-00 100 Q . W

R544 303-0822-00 8.2 kQ 1TW 5%
R546 316-0101-00 100 Q W

R547 315-0331-00 3300 Y 5%
R549 316-0101-00 100 Q e W

R561 321-0268-00 6.04 kQ Ve W Prec 1%
R562 321-0182-00 768 Q Ve W Prec 1%
R544 316-0473-00 47 kQ ., W

R566 315-0223-00 22 kQ Y 5%
R567 316-0472-00 4.7 kQ e W

R568 316-0106-00 10 MQ u W

R574 321-0248-00 3.74kQ Ve W Prec 1%
R575 321-0188-00 887 Q Ve W Prec 1%
R582 321-0200-00 1.18kQ e W Prec 1%
R583 321-0114-00 150 Q2 Ve W Prec 1%
R585 321-0327-00 249 kQ Ve W Prec 1%
R586 316-0470-00 47 Q Ve W

R587 321-0266-00 576 kQ Ve W Prec 1%
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Electrical Parts List—453A/R453A

A4 B SWEEP Circuit Board Assembly (cont)

Tektronix Serial/Model No.
Ckt. No. Part No. Eff Disc Description
Capacitors {cont)
C704 281-0509-00 15 pF Cer 500V 10%
C705 281-0580-00 470 pF Cer 500V 10%
C715 283-0080-00 0.022 puF Cer 25V +80%—20%
C722 281-0580-00 470 pF Cer 500V 10%
C731 283-0060-00 100 pF Cer 200V 5%
C732 283-0080-00 0.022 F Cer 25V +80%—20%
74 283-0092-00 0.03 uF Cer 200V +80%—20%
C744 283-0080-00 0.022 nF Cer 25V +80% —20%
C748 281-0542-00 18 pF Cer 500V 10%
C755 281-0605-00 200 pF Cer 500 V
C756 281-0523-00 100 pF Cer 350V
C759 290-0248-01 B010100 B099999 150 F Elect. 15v
C759 290-0296-00 B100000 100 nF Elect. 20V
C768 281-0504-00 10 pF Cer 500V 10%
C774 281-0549-00 68 pF Cer 500 v 10%
C780 281-0622-00 47 pF Cer 500V 1%
C785 281-0519-00 47 pF Cer 500V 10%
C786 283-0080-00 0.022 uF Cer 25V +80% —20%
C796 283-0081-00 0.1 uF Cer 25V +80% —20%
Cc797 283-0092-00 0.03 uF Cer 200V
C798 290-0135-00 15 uF Elect. 20V
C799 290-0135-00 15 uF Elect. 20V
C804 283-0059-00 T uF Cer 25V +80% —20%
C806 283-0080-00 0.022 uF Cer 25V +80% —20%
807 283-0080-00 0.022 uF Cer 25V +80%—20%
882 281-0064-00 0.25-1.5 pF, Var Tub.
892 281-0064-00 0.25-1.5 pF, Var Tub.
898 290-0267-00 1 uF Elect. 3BY
899 290-0267-00 1 uF Elect. KRY
Semiconductor Device, Diodes
CR431 152-0246-00 Silicon Low leakage 40V, 0.25W
CRé635 *152-0185-00 Silicon Replaceable by TN4152
CR638 *152-0185-00 Silicon Replaceable by TN4152
CRé41 *152-0185-00 Silicon Replaceable by 1N4152
CR651 *152-0185-00 Silicon Replaceable by 1N4152
CRé653 *152-0185-00 Silicon Replaceable by TN4152
CR655 *152-0185-00 Silicon Replaceable by 1N4152
CR&56 *152-0185-00 Silicon Replaceable by TN4152
CRé665 *152-0185-00 Silicon Replaceable by 1N4152
CRé66 *152-0185-00 Silicon Replaceable by 1N4152
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A4 B SWEEP Circuit Board Assembly (cont)

Tektronix Serial/Model No.
Ckt. No. Part No. Eff Disc Description

Semiconductor Device, Diodes (cont)

CRé675 *152-0125-00 Tunne! Selected TD 3A, 4.7 mA

CRé78 *152-0153-00 Silicon Replaceable by 1N4244

CR701 *152-0153-00 Silicon Replaceable by 1N4244

CR705 *152-0125-00 Tunnel Selected TD 3A, 4.7 mA

CR714 *152-0185-00 Silicon Replaceable by TN4152

CR727 *152-0185-00 Silicon Replaceable by 1N4152

CR728 *152-0185-00 Silicon Replaceable by 1N4152

CR731 *152-0185-00 Silicon Replaceable by TN4152

CR742 *152-0249-00 Silicon Assembly

CR748 *152-0185-00 Silicon Replaceable by 1N4152

CR752 *152-0185-00 Silicon Replaceable by 1N4152

CR753 *152-0185-00 Silicon Replaceable by 1N4152

CR754 *152-0185-00 Silicon Replaceable by 1N4152

CR755 *152-0185-00 Silicon Replaceable by 1N4152

CR756 *152-0185-00 Silicon Replaceable by 1N4152

CR764A,B *152-0151-00 Silicon, assembly matched pair of TN4152

CR776 *152-0185-00 Silicon Replaceable by 1N4152

CRrR777 *152-0185-00 Silicon Replaceable by 1N4152

CR795 *152-0185-00 Silicon Replaceable by 1N4152

CR796 *152-0185-00 Silicon Replaceable by 1N4152

CR797 *152-0185-00 Silicon Replaceable by 1N4152

CR798 *152-0185-00 Silicon Replaceable by TN4152

CR851 *152-0153-00 Silicon Replaceable by 1N4244

CR852 *152-0153-00 Silicon Replaceable by TN4244

CR861 152-0141-02 Silicon 1N4152

CR871 152-0141-02 Silicon 1N4152

VR654 152-0278-00 Zener 1N4372A, 3V, 0.4 W, 5%
Inductors

L672 *108-0181-01 0.2 uH

L698 276-0507-00 Core, ferramic suppressor

L699 276-0507-00 Core, ferramic suppressor

L746 276-0507-00 Core, ferramic suppressor

L798 276-0507-00 Core, ferramic suppressor

L799 276-0507-00 Core, ferramic suppressor

L8%8 276-0507-00 Core, ferramic suppressor

L899 276-0507-00 Core, ferramic suppressor

LR653 *108-0487-00 0.27 sH (wound on a 33 Q resistor)
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A4 B SWEEP Circuit Board Assembly (cont)

Tektronix Serial/Model No.
Ckt. No. Part No. Eff Disc Description
Transistors
Q633 151-1005-00 Silicon FET N channel, junction type
Q643 151-0223-00 Silicon NPN  TO-18 2N4275
Q654 151-0223-00 Silicon NPN  TO-18 2N4275
Q664 151-0223-00 Silicon NPN  TO-18 2N4275
Q684 151-0221-00 Silicon PNP  TO-18 2N4258
Q704 151-0131-00 Germanium PNP  TO-18 2N%64
Q714 151-0223-00 Silicon NPN  TO-18 2N4275
Q724 151-0223-00 Silicon NPN  TO-18 2N4275
Q734 151-0223-00 Silicon NPN  TO-18 2N4275
Q741 151-0223-00 Silicon NPN  TO-18 2N4275
Q743 *153-0570-00 Silicon FET  Selected
Q753 151-0220-00 Silicon PNP  TO-18 2N4122
Q754 151-0220-00 Silicon PNP  TO-18 2N4122
Q764A B *151-0104-00 Silicon NPN  TO-5 Replaceable by 2N2913
Q768 151-0220-00 Silicon PNP  TO-18 2N4122
Q769 151-0224-00 Silicon NPN  TO-18 2N3692
Q772 151-0220-00 Silicon PNP  TO-18 2N4122
Q775 151-0220-00 Silicon PNP  TO-18 2N4122
Q779 151-0220-00 Silicon PNP  TO-18 2N4122
Q785 151-0220-00 Silicon PNP  TO-18 2N4122
Q790 151-0220-00 Silicon PNP  TO-18 2N4122
Q797 151-0223-00 Silicon NPN  TO-18 2N4275
Q814 151-0223-00 Silicon NPN  TO-18 2N4275
Q824 151-0223-00 Silicon NPN  TO-18 2N4275
Q834 151-0220-00 Silicon PNP  TO-18 2N4122
Q844 151-0220-00 Silicon PNP  TO-18 2N4122
Q863 151-0220-00 Silicon PNP  TO-18 2N4122
Q873 » 151-0220-00 Silicon PNP  TO-18 2N4122
Resistors
Resistors are fixed, composition, ==10% unless otherwise indicated.
R531 311-0462-00 B010100  B139999 1kQ, Var
R531 311-1225-00 B140000 1kQ, Var
R627 315-0223-00 22 k2 Vs W 5%
R628 301-0105-00 1 MQ Vo W 5%
R629 301-0105-00 1 MQ Vo W 5%
R631 316-0101-00 100 @ Ve W
R633 315-0561-00 560 Q Vi W 5%
R634 315-0113-00 11 kQ s W 5%
R635 316-0183-00 18 kQ Ve W
R636 316-0332-00 3.3ka Ve W
R638 315-0183-00 18 kQ Ve W 5%
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A4 B SWEEP Circuit Board Assembly (cont)

Tektronix Serial/Model No.

Ckt. No. Part No. Eff Disc Description
Resistors (cont)

R639 316-0332-00 3.3kQ Vi W
R641 315-0183-00 18kQ Ve W 5%
R642 316-0332-00 3.3kQ Va W
R644 321-0289-00 10 kQ Ve W Prec 1%
R645 311-0463-00 B010100 B139999 5kQ, Var
R645 311-1227-00 B140000 5kQ, Var
R646 315-0824-00 820 kQ2 Vi W 5%
R650 316-0270-00 27 Q Vi W
Ré53 315-0112-00 1.1kQ u W 5%
R659 315-0560-00 56 Q Ve W 5%
R661 315-0152-00 1.5kQ e W 5%
R662 311-0496-00 BO10100 B139999 2.5kQ, Var
R662 311-1226-00 B140000 25kQ, Var
R663 315-0112-00 1.1 kQ u W 5%
R664 315-0621-00 620 Q Vi W 5%
R665 316-0270-00 27 Q Vi W
R666 315-0332-00 3.3kQ Ve W 5%
R667 315-0301-00 300 @ Vi W 5%
Ré71 315-0510-00 51Q Ve W 5%
R672 315-0271-00 270Q Ve W 5%
R674 315-0243-00 24 kQ e W 5%
R676 315-0270-00 27 Q Vs W 5%
R677 316-0470-00 47 Q i W
R686 315-0220-00 22Q Vi W 5%
R688 315-0201-00 200 Q Ve W 5%
R689 315-0392-00 3.9kQ Vi W 5%
R702 315-0201-00 200 @ Ve W 5%,
R704 315-0821-00 820 Q i W 5%
R705 315-0391-00 390 Q . W 5%
R708 315-0202-00 2kQ Vi W 5%
R710 315-0220-00 22Q u W 5%,
R713 321-0184-00 806 Q Ve W Prec 1%
R714 315-0122-00 1.2kQ Ve W 5%
R715 315-0620-00 62 Q Vo W 5%,
R717 321-0260-00 4.99 kQ Ve W Prec 1%
R718 315-0333-00 33kQ Vi W 5%
R719 315-0823-00 82 kQ Ve W 5%,
R721 321-0184-00 806 Q Ve W Prec 1%
R722 321-0234-00 2.67 kQ Ve W Prec 1%
R723 316-0470-00 47 Q Ve W
R724 315-0122-00 1.2kQ Vi W 5%
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A4 B SWEEP Circuit Board Assembly (cont)

Tektronix Serial/Model No.

Ckt. No. Part No. Eff Disc Description
Resistors (cont)

R728 315-0331-00 3300 Vi W 5%
R731 315-0153-00 15 kQ Ve W 5%
R733 315-0471-00 470 Q Ve W 5%
R734 316-0103-00 10 kQ Vi W
R735 316-0104-00 100 kQ Vua W
R741 311-0462-00 BO10100 B139999 1kQ, Var
R741 311-1225-00 B140000 1kQ, Var
R743 316-0101-00 100 Q u W
R744 316-0101-00 100 Q Vi W
R745 315-0123-00 12 kQ Vi W 5%
R746 316-0101-00 100 Q Ve W
R748 321-0259-00 4.87 kQ e W Prec 1%
R749 308-0307-00 5kQ 3w WW 1%
R750 316-0101-00 100 Q W
R751 315-0150-00 150 Vi W 5%
R753 316-0101-00 100 Q Vi W
R754 304-0103-00 10kQ TW
R755 316-0221-00 220Q s W
R756 315-0331-00 3300 i W 5%
R757 323-0299-00 12.7 kQ Vo W Prec 1%
R758 311-0514-00 100 Q, Var
R759% 321-0126-00 200 Q Ve W Prec 1%
R761 316-0101-00 100 Q Ve W
R763 321-0155-00 402 Q Ve W Prec 1%
R765 301-0822-00 8.2kQ Va W 5%
R766 315-0122-00 1.2kQ Vi W 5%
R767 315-0351-00 360 Q Vi W 5%
R768 315-0682-00 6.8 kQ u W 5%
R769 321-0245-00 3.48 kQ Ve W Prec 1%
R770 301-0622-00 6.2 kQ a2 W 5%
R771 315-0122-00 1.2kQ Vi W 5%,
R772 315-0102-00 1kQ a W 5%
R773 301-0822-00 8.2ka , W 5%
R775 321-0207-00 1.4 kQ Ve W Prec 1%
R776 321-0305-00 14.7 kQ Ve W Prec 1%
R777 321-0198-00 1.13kQ Ve W Prec 1%
R778 321-0333-00 28.7 kQ Ve W Prec 1%
R779 321-0179-00 715Q e W Prec 1%
R780 321-0227-00 2.26 kQ Ve W Prec 1%
R781 321-0231-00 2.49 kQ Ve W Prec 1%
R782 321-0179-00 715Q e W Prec 1%
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A4 B SWEEP Circuit Board Assembly (cont)

Tektronix Serial/Model No.

Ckt. No. Part No. Eff Disc Description
Resistors {cont)

R783 321-0198-00 1.13kQ e W Prec 1%
R784 321-0231-00 2.49 kQ Ve W Prec 1%
R785 321-0227-00 2.26 kQ Ve W Prec 1%
R786 315-0392-00 3.9kQ Ve W 5%
R787 321-0248-00 3.74kQ Ve W Prec 1%
R789 316-0101-00 100Q Vo W
R790 321-0148-00 340 Q e W Prec 1%
R791 315-0103-00 10kQ Vi W 5%
R792 315-0103-00 10 kQ Ve W 5%,
R794 315-0203-00 20 kQ . W 5%
R796 315-0100-00 10 kQ Ve W 5%
R797 315-0302-00 3kQ Vi W 5%
R798 315-0302-00 3kQ Ve W 5%
R803 315-0510-00 51 Q Vi W 5%
R804 315-0822-00 8.2kQ Vi W 5%
R806 315-0184-00 180 kQ Ve W 5%,
R807 315-0822-00 8.2k V. W 5%,
R809 321-0231-00 249 kQ Ve W Prec 1%
R812 321-0260-00 499 kQ Ve W Prec 1%
R814 304-0103-00 10 kQ TW
R821 315-0510-00 510 Ve W 5%
R822 321-0263-00 5.36 kQ Ve W Prec 1%
R824 304-0103-00 10 kQ TW
R826 321-0231-00 2.49 kQ Ve W Prec 1%
R828 315-0272-00 27 kQ . W 5%
R831 315-0153-00 15kQ Vi W 59
R833 323-0305-00 147 kQ Vo W Prec 1%
R834 322-0216-00 1.74kQ s W Prec 1%
R835 311-0480-00 BO10100 B139999 500 Q, Var
R835 311-1224-00 B140000 500 Q, Var
R836 321-0213-00 1.62 kQ e W Prec 1%
R841 315-0153-00 15kQ i W 5%,
R843 323-0305-00 14.7 kQ Vo W Prec 1%
R844 322-0216-00 1.74 kO i W Prec 1%
R845 311-0433-00 BO10100 B139999 100 Q, Var
R845 311-1222-00 B140000 100 Q, Var
R846 321-0110-00 137 Q e W Prec 1%
R854 315-0103-00 10 kQ Ve W 59,
R855 311-0541-00 B010100 B139999 20 kQ, Var
R855 311-1230-00 B140000 20kQ, Var
R856 315-0103-00 10 kQ Ve W 5%,
R862 315-0273-00 27 kQ Ve W 5%
R863 316-0122-00 1.2kQ Vi W
7-33
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Electrical Parts List—453A/R453A

A5 Z AXIS Circuit Board Assembly (cont)

Tektronix Serial/Model No.
Ckt. No. Part No. Eff Disc Description

Transistors

Q913 151-0220-00 Silicon PNP  TO-18 2N4122

Q914 *151-0126-00 Silicon NPN  TO-18 Replaceable by 2N2484

Q923 *151-0136-00 Silicon NPN  TO-5 Replaceable by 2N3053

Q1014 151-0223-00 Silicon NPN  TO-18 2N4275

Q1023 *151-0190-01 Silicon NPN  TO-106 Tek Spec

Q1024 151-0214-00 B010100 B139999 Silicon PNP  TO-5 2N3495

Q1024 151-0270-00 B140000 Silicon PNP  TO-5 Selected from 2N3495

Q1034 *151-0124-00 Silicon NPN  TO-5 Selected from 2N3119

Q1043 *151-0124-00 Silicon NPN  TO-5 Selected from 2N3119
Resistors

Resistors are fixed, composition, =+10%, uniess otherwise indicated.

R900 311-0465-00  B010100 B139999 100 k2, Var

R900 311-1235-00  B140000 100 k2, Var

R901 301-0435-00 43 MO 1, W 59
R912 316-0103-00 10 ke Vi W

R913 316-0102-00 1kQ Ve W

R915 316-0474-00 470 kQ 7 W

R916 316-0101-00 100 © Ve W

R917 316-0104-00 100 kO v, W

R925 301-0303-00 30 kQ Va W 59
R982 311-0465-00  B010100 B139999 100 kQ, Var

R982 311-1235.00  B140000 100 kQ, Var

R1004 316-0470-00 47 0 1, W

R1006 315-0123-00 12kQ U W o,
R1007 315-0123-00 12 kQ VA %
R1008 321-0241-00 3.16 k0 Vs W Prec 19,
R1011 301-0473-00 47 kQ Yy W A
R1012 316-0470-00 47 Q Y, W

R1013 321-0241-00 3.16 kQ Vo W Prec 1%
R1014 316-0471-00 4700 Ve W

R1015 316-0101-00 100 0 Uy W

R1016 323-0318-00 20 kO Vy W Prec 1%
R1021 315.0390-00 390 Ve W 5%,
R1023 315.0221-00 220 Q v, W 5%,
R1024 315.0121-00 120 0 A 5%
R1025 301-0751-00 750 Vs W 59,
R1026 316-0470-00 47Q Ve W

R1029 316-0102-00 1kQ 1, W

R1033 315-0240-00 240 e W 59,
R1034 301-0243-00 24 kO Uy W 59
R1036 323-0335-00 30.1 k2 Vs W Prec 19,
R1041 316-0107-00 100 Q Ve W

R1042 305-0183-00 18 kQ 2W 59,
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Electrical Parts List—453A/R453A

A6 LOW VOLTAGE REGULATOR Circuit Board Assembly (cont)

Tektronix Serial/Model No.
Ckt. No. Part No. Eff Disc Description

Transistors (cont)

Q1184 151-0224-00 Silicon NPN  TO-18 2N3692

Q1189 151-0250-00 Sificon NPN  TO-104 2N5184

Q1193 *151-0136-00 Silicon NPN  TO-5 Replaceable by 2N3053
Resistors

Resistors are fixed, composition, #=109% unless otherwise indicated.

R1114 323-0154-00 3920 Vs W Prec 1%
RIT17 301-0273-00 27 kQ V, W 59%
RIT19 315-0561-00 560 Q Ve W 59
R1121] 323-0212-00 1.58 k2 Uy W Prec 19
R1122 311-0515.00 250 Q, Var

R1123 323-0160-00 4530 1y W Prec 19%
R1129 308-0224-00 030Q 2W ww

R1133 316-0121-00 120 © Ve W

R1151 323-0210-00 1.5kQ V, W Prec 19
R1152 311-0514-00 100 2, Var

R1153 323-0205-00 1.33 k0 Vs W Prec 1%
R1154 323-0373-00 75 kQ Vy W Prec 1%
R1156 301-0243-00 24 kQ Vy W 59,
R1159 308-0244-00 030 2W WW

R1163 316-0121-00 120 @ Ve W

R1164 316-0123-00 12k0 e W

R1181 323-0308-00 15.8 kQ Vs W Prec 19,
R1182 311-0515-00 250 Q, Var

R1183 323-0222-00 2kQ Vy W Prec 1%
R1184 323-0373-00 75 kQ Vs W Prec 19,
R1185 316-0103-00 10 kQ Ve W

R1186 315.0333-00 33k0 Ve W 59
R1187 307-0093-00 120 Vy W 59
R1188 316-0470-00 470 v, W

R1189 315-0683-00 68 kQ Ve W 59,
R1193 316-0121-00 120 © Ve W

R1194 316-0823-00 82 kO Ve W

R1209 301-0123-00 12 kQ Vs W 59,
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TYPE 451 VERTICAL PREAM
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NOTE:
CR118, R116, R121, R171, R176, R181, R191
mounted on rear of board.

See Figs. 8-1 and 8-3 for location of parts ne
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Fig. 8-2. P/O A1. Partial Vertical Preamy
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‘0" wht-wht on gy (coax)

‘N’ shield for "0’

‘L’ shield for ‘M’

‘M’ grn-grn on gy (coax)

‘K’ coax shield

‘J" coax shield

@© Copyright 1966, 1969,

‘H' orn on wht
‘G' brn on wht

‘F’ grn on wht

‘E" yel on wht
‘D" blu on wht

‘C’ red-red on gy (coax)

‘A" gy on wht

T .
CRO L201'°

1= \CR202|L 202

L206/CR206*

TEKTRONIX, INC,

TYPE 453 VERTICAL PRE AW

=]

‘AD’ brn-red-blk on tan
*AE’ brn-red-blk on wht

‘AC’ gy (coax)

See Figs. B-1 and 8-2 for location of parts nof

—

Fig. 8-3. P/O A1, Partial Vertical Preamp
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‘B’ red-red on
gy {coax)

‘D" brn-red-blk ‘E’ brn-red-blk
‘C’ blu on wht on tan on wht

S

‘A" gy {coax)

NOTE:

SN B010100-B049999

C340, C347, R340, R347, R348 mounted on

rear of board.

‘F' vio on wht

‘G’ base of Q364

‘H" emitter
of 0364

‘I" emitter
of Q374

‘J" base of
Q374

Fig. 8-4A, A-2. Vertical Output Amplifier circuit board.



https://www.manualsplus.com/

‘B’ red-red on

gy (coax) ——

‘A’ gy (coax) ———

‘C' blu on wht

‘D’ brn-red-blk
on tan

‘E’ brn-red-blk
on wht

SN B050000-up

‘F' vio on wht

‘G’ base of Q364

‘H’ emitter of Q364

‘I' emitter of Q374

‘J" base of Q374

Fig. 8-4B. A-2. Vertical Output Amplifier circuit board.
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e e

CALIBRATOR

SRS —

A SWEEP

See Figs, 8-6, 8-7 and B-14 for location for parts not identified here

Fig, 8-5. P/O A3. Partial A Sweep circuit board.
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— ‘DA’ shield for ‘DB’

— ‘DB’ blu-blu on gy (coax)

‘DC’ gy (coax)

1 ‘DD’ shield for ‘DC’

. £ RA04L £ © 4Ca
13 L TRIGUGER|PREAMP

‘DE’ shield for ‘DF"

‘DF’ gy (coax)

8-6, 8-7 and 8-14 for location for parts not identified here,

g. 8-5. P/O A3. Partial A Sweep circuit board.
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‘CA’ vio-grn-blk on wht

‘CB’ brn-red-blk on wht ‘CC’ brn-red-bll

TRIC

L484 ‘
AL Nt
i & ~cras3 byl

i p

{, _ 7
o A WS
e Tl e 4 cf

i [] :
2D ity

e
{ ]
T i : ,
TYPE 453 © TEKTRONIX,INC. 1965, 1967 A SWEEP

SN B010100-B039999

A A TRIGGER - —[

e —

Fig. 8-6. P/O A3. Partial A Sweep circuit board.
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CALIBRATOR _ A

V' blk-blu on wht ——
‘U’ blk-red on wht ———
‘T’ grn on wht ——

‘S” brn on wht ———

‘R’ blk-yel on wht ——

TYPE 453 © TEKTRONIX INC 1&'65.1 6

= T
‘Q’ gy (coax}* | ‘E” wht-wht on gy

‘P’ shield for ‘Q"* {coax)
‘0’ blu-grn-blk on wht ‘F* shield for 'E’
‘N’ gy on wht ‘G’ shield for ‘H’

‘M’ orn-orn on gy (coax) W vt vac in gy looex)

oL* shiold for ‘M° grn-grn on gy (coax)

*Wi ed through hole in board b e 0
Wires connect roug’ K ben-grrcbrn on wht J’ shield for ‘I

Uy

I —

See Figs. 8-5, 8-6 and 8-14 for location of parts not identified here.
. L ol C598
1YPE 4530 TEKTRONIX,

e e ————— e

Fig. 8-7. P/O A3. Partial A Sweep circuit boart
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J.P/O A3. Partial A Sweep circuit board.
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‘CD’ vio on wht

‘CC’ gy on wht ‘CE' blk-orn on wht
‘CB’ grn on wht ‘CF’ yel on wht
‘CA’ blk on wht ‘CG’ blk-grn on wht

)|
|

O
|
[ € +Z———'CH’ wht % twisted

‘Cl" orn on wht pair

{

¥ #5 R688 paas

2 DAALET h e #i%—————CJ’ orn-orn on gy (coax)

~=———CK’ shield for ‘CJ’

|
|
|

AB AA

0 for location of parts not identified here.

4. Partial B Sweep circuit board. ®
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‘AX' shield for ‘AW’
‘AW’ gy (coax)

‘AV’ vio on wht

C nt@D 1970, TEKTRONIX. INC
B dhdliy ¢ Rights Ruserved TYPE _‘A

Shg

‘AU’ shield for ‘AT ——

‘AT’ red-red on gy (coax)

‘AS’ gy (coax)

*AR’ shield for "AS" ——

‘AQ" yel-yel on gy (coax)

‘AP’ shield for ‘AQ" ——

‘AOQ’ brn-red-blk on wht

‘AN’ brn-red-blk on tan |
‘AM’ vio-grn-blk on wht ‘AF’

‘AL’ blu-grn-blk on wht ‘AH" shi

‘AK’ blu-blu on gy (coax) ‘Al" red-red or

'AG’ gy (coax)*

‘AJ’ shield for *AK

*Wires connected through hole in board : See Figs. 8-8 and 8-10 for location of parts not ide

Fig. 8-9. P/O A4. Partial B Sweep circuit b
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ield for ‘AW’ ‘BE’ brn on wht

‘B’ shield for "BC ‘AY’ grn-grn on gy (coax)

‘BC" yel-yel on gy (coax)

"AZ’ shield for ‘AY’

‘BA’ orn on wht

‘BB’ blk-yel on wht

‘BH’ yel-yel on gy (coax)
‘Bl" shield for 'BH’

—— ‘AA’ red on wht

———"AB’ brn on wht

- 4 BSWEEP © Q768 It 2
‘AE’ red on wht
‘BF’ shield for ‘BG” ‘AC’ orn on wht
‘BG’ orn-orn on gy (coax) ‘AD’ blk-grn on wht*
1 ‘AF’ shield for ‘AG"*
n-blk on wht ‘AH" shield for ‘Al'*
i-blu on gy (coax) ‘Al’ red-red on gy (coax)*

‘AG’ gy (coax)*
‘A’ shield for "AK* ‘i
B and B-10 for location of parts not identified here.

89. P/O A4. Partial B Sweep circuit board. @1
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‘G’ grn-grn on gy (coax)
‘H’ shield for ‘G’
*J" shield for 'I” ‘L’ grn on wht
‘I’ yel-yel on gy (coax) ‘M’ orn on wht*
‘K’ blk-blu on wht

‘P’ orn on wht*

s 5% e TYPE 453 P VS < B TRIGGER

o

=

<

=~

&

o

x
e | r -l - - [
F’ collector of Q894 2 5 5 Ry = = 2 =

‘E’ collector of Q894
‘D" emitter of Q894
‘C’ emitter of Q884
‘B’ base of Q884
‘A’ collector of QB84
*Wires connected through hole in board See Figs, 8-8 and 8-9 for location of parts not identified he

Fig. 8-10. P/O A4, Partial B Sweep circuit board,
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nd 8-9 for location of parts not identified here. »ﬂ

P/O A4. Partial B Sweep circuit board. ®
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See Fig. 8-12 for location of parts not identified here,

Fig. 8-11. P/O A5. Partial Z Axis circuit board, @i
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Fig. 8-12, P/O A5, Partial Z Axis circuit board.
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Fig. 8-13. A6. Low Voltage Regulator circuit board. @&
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‘BB’ shield for '‘BA’
‘BA’ gy (coax)

A TRIGGER

L A sweep

See Figs. 8-5, 8-6 and 8-7 for location of parts not identified here.

Fig. 8-14. P/O A3. Partial A Sweep board.
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Mechanical Parts List—453A/R453A

FIGURE 1 FRONT & CRT SHIELD (cont)

Fig. & Q
Index Tektronix Serial/Model No. t .
No. Part No. Eff Disc Y 1 2 3 45 Descrlphon
1-22  343-0131-00 1 CLAMP, coil from
------ - mounting hardware: (not included w/clamp)
-23  211-05%90-00 2 SCREV, 6-32x0.25 inch, PHB
-24  210-0006-00 2  WASHER, lock, internal, 0.146 ID x 0.283 inch OD
-25  210-0407-00 2 NUT, hex., 6-32x0.25 inch
-26  358-0281-00 1 BUSHING, CRT cable
-27 . 337-1010-01 1 SHIELD, CRT
------ - mounting hardware: (not included w/shield)
-28 211-0510-00 2 SCREW, 6-32 x 0.375 inch, PHS
29 210-0949-00 4 WASHER, flat, 0.141 1D x0.50 inch OD
-30 213-0049-00 2 SCREW, 6-32x0.312 inch, HHB
-31  343-0122-01 2 CLAMP, CRT shield

-32  175-0582-00 WIRE, CRT lead

1
175-0583-00 1 WIRE, CRT lead
175-0584-00 1 WIRE, CRT lead
175-0596-00 1 WIRE, CRT lead
------ - each wire includes:
131-0049-00 CONNECTOR, terminal

-33  179-1001-00
-34  179-0997-02
-35 131-0371-00

131-0406-00

WIRING HARNESS, graticlue light
WIRING HARNESS, anode
wiring harness includes:
CONNECTOR, terminal
CONNECTOR, anode
connector includes:
CONNECTOR, anode clip
COVER, anode connector
KNOB, charcoal—INTENSITY
knob includes:
SETSCREV, 5-40 x 0.125 inch, HSS
KNOB, charcoal—FOCUS
knob includes:
SETSCREW, 5-40x0.125 inch, HSS
KNOB, charcoal—SCALE ILLUM
knob includes:
SETSCREW, 5-40x0.125 inch, HSS
KNOB, charcoal—POSITION (CH 1)
knob includes:
SETSCREVY, 5-40 x 0.125 inch, HSS
KNOB, charcoal—POSITION (CH 2)
knob includes:
SETSCREVY, 5-40 x 0.125 inch, HSS
KNOB, red—VARIABLE (CH 1 & 2)
each knob includes:
SETSCREV, 5-40 x 0.125 inch, HSS

36 131-0206-00
37 200-0544-00
.38 366-0494-00
213-0153-00
-39 366-0494-00
213-0153-00
40 366-0494-00
213-0153-00
41 366-0494-00
213-0153-00
42 366-0494-00
213-0153-00
43 366-0493-01

213-0153-00

N Y S T N e S L D * B R

9-2
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Mechanical Parts List—453A/R453A

FIGURE 1 FRONT & CRT SHIELD (cont}

Fig. & Q
Index Tektronix Serial/Model No. t Description
No. Part No. Eff Disc Y 12345
1-44  366-1001-00 2 KNOB, charcoal—VOLTS/DIV (CH1&2)
______ - each knob includes:
213-0153-00 2 SETSCREW, 5-40 x 0.125 inch, HSS
-45  366-1247-00 1 KNOB, red—A&B VARIABLE
------ - knob includes:
213-0153-00 1 SETSCREW, 5-40 x 0.125 inch, HSS
-46  366-1248-00 1 KNOB, charcoal—A&B TIME/DIV & DELAY TIME
------ - knob includes:
213-0022-00 2 SETSCREVY, 4-40 x 0.188 inch, HSS
-47  334-1598-00 1 PLATE, information
-48  354-0385-00 1 RING, knob skirt
------ - ring includes:
213-0022-00 2 SETSCREVY, 4-40 x 0.188 inch, HSS
-49  366-1057-00 1 KNOB, gray—INT TRIG
------ - knob includes:
213-0153-00 1 SETSCREV, 5-40 x 0.125 inch, HSS
50  366-1057-00 T KNOB, gray—MAG
------ - knob includes:
213-0153-00 1 SETSCREW, 5-40 x 0.125 inch
51 366-1163-00 1 KNOB, charcoal—MODE
------ - knob includes:
213-0153-00 2 SETSCREW, 5-40 x 0.125 inch
52 366-1163-00 1 KNOB, charcoal—HORIZ DISPLAY
------ - knob includes:
213-0153-00 2 SETSCREW, 5-40 x 0.125 inch
-53  366-1039-00 1 KNOB, charcoal—A SWEEP LENGTH
------ - knob includes:
213-0153-00 1 SETSCREW, 5-40 x 0.125 inch
54 366-1039-00 1 KNOB, charcoal—LEVEL (B TRIGGERING)
------ - knob includes:
213-0153-00 1 SETSCREVY, 5-40 x 0.125 inch
-55  366-1244-00 1 KNOB, gray—HF STAB
------ - knob includes:
213-0153-00 2 SETSCREW, 5-40 x 0.125 inch, HSS
56 366-1244-00 1 KNOB, gray—FINE
------ - knob includes:
213-0153-00 2 SETSCREW, 5-40 x 0.125 inch, HSS
57 366-1246-00 1 KNOB, charcoal—LEVEL (A TRIGGERING)
------ - knob includes:
213-0153-00 2 SETSCREW, 5-40 x 0.125 inch, HSS
-58  366-1246-00 1 KNOB, charcoal—POSITION
------ - knob includes:
213-0153-00 2 SETSCREW, 5-40 x 0.125 inch, HSS
59 366-0215-02 10  KNOB, lever switch
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Mechanical Parts List—453A/R453A

FIGURE 1 FRONT & CRT SHIELD (cont)

Fig. & Q
Index Tektronix Serial/Model No. t -
No. Part No. Eff Disc Y 12345 Description
160 - - - - - - 3  RESISTOR, variable
------ - mounting harware for each: (not included w/resistor)
-61  210-0583-00 2  NUT, hex., 0.25-32 x 0.312 inch
-62  210-0940-00 1 WASHER, flat, 0.25 ID x 0.375 inch OD
-63  210-0046-00 1 WASHER, lock, internal, 0.25 ID x 0.40 inch OD
-64  200-0608-00 1 COVER, variable resistor
-65 |, 260-0688-00 1 SWITCH, pushbutton—BEAM FINDER
------ - mounting hardware: (not included w/switch)
-66  210-0583-00 2 NUT, hex., 0.25-32x0.312 inch
-67  210-0940-00 1 WASHER, flat, 0.25 ID x 0.375 inch OD
-68  210-0011-00 1 WASHER, lock, internal, 0.25 ID x 0.375 inch OD
-69  179-0996-00 1 WIRING HARNESS, main
------ - wiring harness includes,
-70  131-0371-00 2 CONNECTOR, terminal
-71  358-0378-00 2 BUSHING, plastic
72 - - - - - - 1  RESISTOR, variable, w/hardware
------ - mounting hardware: (not.included w/resistor}
-73  331-0139-00 1 DIAL—DELAY TIME MULTIPLIER
------ - dial includes:
213-0048-00 1 SETSCREW, 4-40x 0.125 inch, HSS
74 260-0717-00 1 SWITCH, pushbutton—RESET
------ - mounting harware: (not included w/switch)
75  210-05%0-00 1 NUT, hex., 0.375-32 x 0.438 inch
76 210-0978-00 1 WASHER, flat, 0.375 ID x0.50 inch OD
77 210-0012-00 1 WASHER, lock, internal, 0.375 ID x 0.50 inch OD
78 260-0834-00 1 SWITCH, toggle—POWER ON
------ - mounting hardware: (not included w/switch)
79  210-0562-00 1 NUT, hex., 0.25-40 x 0.312 inch
-80  210-0940-00 1 WASHER, flat, 0.25 ID x 0.375 inch OD
-81  210-0046-00 1 WASHER, lock, internal, 0.25 ID x 0.40 inch OD
82 - - - - - - 1 RESISTOR, variable
------ - mounting hardware: (not included w/resistor}
-83  358-0029-05 1 BUSHING, hex., 0.50 inch long
-84  210-0840-00 1 WASHER, flat, 0.39 ID x0.562 inch OD
-85 210-0012-00 2  WAGSHER, lock. internal, 0.375 ID x 0.50 inch OD
-86 129-0167-00 1 POST, hex., 0.375-32 x 0.50 x 0.688 inch long
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Mechanical Parts List—453A/R453A

FIGURE 1 FRONT & CRT SHIELD (cont)

Fig. & Q
Index Tektronix Serial/Model No. t e
No. Part No. Eff Disc Y 12345 Description
1-87  262-0726-02 1 SWITCH, rotary— A SWEEP LENGTH, wired
------ - switch includes:
260-0697-01 1 SWITCH, rotary, unwired
88 - - - - - . 1 RESISTOR, variable
------ - mounting hardware: {not included w/resistor)
-89 210-05%90-00 2 NUT, hex., 0.375-32 x 0.438 inch
-90 210-0012-00 1 WASHER, lock, internal, 0.375 ID x 0.50 inch OD
91 376-0014-00 1 COUPLING
------ - mounting hardware: (not included w/switch}
-92  210-05%90-00 1 NUT, hex., 0.375-32 x 0.438 inch
-93  210-0978-00 1 WASHER, flat, 0.375 ID x 0.50 inch OD
94 - .- 2 RESISTOR, variable
------ - mounting hardware for each: {not included w/resistor)
-95  210-0590-00 1 NUT, hex., 0.375-32 x 0.438 inch
-96  210-0978-00 1 WASHER, flat, 0.375 ID x 0.50 inch OD
-97  210-0012-00 1 WASHER, lock, internal, 0.375 ID x 0.50 inch OD
-98  333-1341-00 1  PANEL, front
-99  386-1779-02 1 SUBPANEL, front
129-0103-00 1 BINDING POST ASSEMBLY
------ - binding post assembly includes:
-100 200-0103-00 1 CAP, binding post
-101 129-0077-00 1 POST, binding
------ - mounting hardware: (not included w/binding post assembly)
-102 210-0455-00 1 NUT, hex., 0.25-28 x 0.375 inch
-103 210-0223-00 1 LUG, solder, 0.25 ID x 0.438 inch OD, SE
-104 352-0084-00 2 HOLDER, neon, black
-105 352-0084-01 3 HOLDER, neon, white
-106 378-0541-00 4  FILTER, lens, white
-107 378-0541-01 1 FILTER, lens, green
-108 200-0609-00 5 COVER, neon holder
-109 131-0955-00 3 CONNECTOR, coaxial, BNC, w/hardware
------ - mounting hardware for each: {not included w/connector)
-110 210-0590-00 1 NUT, hex., 0.375-32 x 0.438 inch
-111 136-0223-00 1 SOCKET, light
------ - mounting hardware: (not included w/socket}
-112  210-0562-00 1 NUT, hex., 0.25-40x0.312 inch
-113 210-0223-00 1 LUG, solder, 0.25 ID x 0.438 inch OD, SE
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Mechanical Parts List—453A/R453A

FIGURE 1 FRONT & CRT SHIELD (cont)

Fig. & Q
Index Tektronix Serial/Model No. t -
No. Part No. Eff Disc Y 12345 Description
1-114 262-0725-02 1 SWITCH, rotary—HORIZ DISPLAY, wired
...... - switch includes:
260-1197-00  B010100 B059999 SWITCH, rotary, unwired
260-1197-01 B040000 SWITCH, rotary, unwired
179-0993-03 WIRING HARNESS, horizontal display A

mounting hardware: {not included w/switch)

NUT, hex., 0.375-32 x 0.438 inch

1
1
1

179-0994-03 1 WIRING HARNESS, horizontal display B
-115 210-0590-00 1
1

,210-0978-00 WASHER, flat, 0.375 ID x0.50 inch OD

-116 260-0472-00 1 SWITCH, lever—SLOPE (A TRIGGERING)
------ - mounting hardware: (not included w/switch)

-117 220-0413-00 2 NUT, switch, 4-40x0.188 x 0.562 inch long

-118 260-0472-00 1 SWITCH, lever—SLOPE (B TRIGGERING)
------ - mounting hardware:.(not included w/switch)
220-0413-00 2 NUT, hex., 4-40x0.188 x 0.562 inch long
262-0723-00 1 SWITCH, wired—COUPLING SOURCE (B TRIGGERING)
------ - switch includes:

-119 260-0700-00 1 SWITCH, lever—COUPLING

-120 260-0698-01 1 SWITCH, lever—SOURCE

-121 131-0371-00 2 CONNECTOR, terminal
------ - mounting hardware: (not included w/switch}
220-0413-00 4 NUT, switch, 4-40 x 0.188 x 0.562 inch long
262-0723-00 1 SWITCH, wired—COUPLING & SOURCE {A TRIGGERING)
------ - switch includes:

-122 260-0700-00 1 SWITCH, lever—COUPLING

-123 260-0698-01 1 SWITCH, lever—SOURCE

-124 131-0371-00 2 CONNECTOR, terminal
------ - mounting hardware:.(not included w/switch)
220-0413-00 4 NUT, switch, 4-40 x 0.188 x 0.562 inch long

-125 260-1149-00 1 SWITCH, lever—A SWEEP MODE
------ - mounting hardware: [not included w/switch)
220-0413-00 2  NUT, switch, 4-40 x 0.188 x 0.562 inch long

-126 260-0587-00 1 SWITCH, lever—B SWEEP MODE
------ - mounting hardware: .(not included w/switch)
220-0413-00 2  NUT, switch, 4-40x0.188 x 0562 inch long
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Mechanical Parts List—453A/R453A

FIGURE 1 FRONT & CRT SHIELD (cont)

Fig. & Q
Index Tektronix Serial/Model No. t .
No. Part No. Eff Disc Y 12345 Description
1-127 262-0724-01 1 SWITCH, rotary—A&B TIME/DIV & DELAY TIME, wired
------ - switch includes:
260-0694-00 1 SWITCH, rotary, unwired
-128 131-0371-00 9 CONNECTOR, terminal
-129 131-0181-00 2 CONNECTOR, terminal standoff
------ - mounting hardware for each: (not included w/connector}
358-0136-00 1 BUSHING, plastic
-130 179-1122-00 1 WIRING HARNESS, switch
B 1 RESISTOR, variable
------ - mounting hardware:.(not included w/resistor)
-132 210-0413-00 2 NUT, hex., 0.375-32 x 0.50 inch
-133 210-0012-00 1 WAGSHER, lock, internal, 0.375 ID x 0.50 inch OD
-134 361-0234-00 1 RESTRAINT, shaft coupling, 0.32 inch OD
-135 361-0233-00 1 RESTRAINT, shaft coupling, 0.188 inch OD
-136 376-0014-00 1 COUPLING, variable resistor
-137 210-0802-00 1 WASHER, flat, 0.151 ID x0.312 inch OD
-138 384-0262-00 1 ROD, shaft extension, 7.563 inches long
139 - - - - - - 1 CAPACITOR
------ - mounting hardware: (not included w/capacitor)
-140 210-0457-00 2 NUT, keps, 6-32 x0.312 inch
-141 348-0055-00 1 GROMMET, plastic, 0.25 inch diameter
142 - - - - - - 2 CAPACITOR
------ - mounting hardware for each: (not included w/capacitor)
-143 210-0524-00 1 NUT, hex., 0.312-24 x 0.50 inch
210-0018-00 1 WASHER, lock, internal, 0.312 inch ID
-144 407-0148-00 1 BRACKET
------ - mounting hardware: [not included w/bracket)
-145 210-0449-00 2 NUT, hex., 5-40 x 0.25 inch
-146 210-0202-00 1 LUG, solder, SE#¢
-147 210-0006-00 1 WAGSHER, lock, internal, 0.146 ID x 0.283 inch OD
------ - mounting hardware:.{not included w/switch)
-148 210-0579-00 1 NUT, hex., 0.625-24 x 0.75 inch
-149 210-0049-00 1 WASHER, lock, internal, 0.625 inch ID
211-0507-00 2  SCREV, 6-32x0.312 inch, PHS.(not shown)
-150 214-0335-00 1 BOLT, current loop
------ - mounting hardware: (not included w/bolt}
-151 210-0593-00 2 NUT, hex., current loop, 3-48 x 0.25 inch
-152 361-0059-00 1 SPACER
-153 210-0849-00 2  WASHER, fiber, shouldered
-154  210-0994-00 2  WASHER, flat, 0.125 ID x 0.25 inch OD
-155 210-0201-00 1 LUG, solder, SE #4
-156 210-0442-00 2  NUT, hex., 3-48 x0.188 inch
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Mechanical Parts List—453A/R453A

FIGURE 1 FRONT & CRT SHIELD (cont)

Fig. & Q
Index Tektronix Serial/Model No. t s
No. Part No. Eff Disc b4 1 2345 Desc"phon
1157 - - - - - - 1 RESISTOR, variable
------ - mounting hardware: (not included w/resistor)
-158 358-0075-00 1 BUSHING
-159 210-0223-00 1 LUG, solder, 0.25 inch, SE
160 - - - - - - 1 RESISTOR, variable
------ - mounting hardware:.(not included w/resistor)
-161  210-0590-00 1 NUT, hex., 0.375-32 x 0.438 inch
210-0012-00 1 WASHER, lock, internal, 0.375 ID x 0.50 inch OD
162 - - - - - - 1 RESISTOR, variable
------ - mounting hardware:.(not included w/resistor)
-163 358-0075-00 1 BUSHING, 0.25-32 x 0.359 inch long
-164 260-0447-00 1 SWITCH, slide—CALIBRATOR
------ - mounting hardware: (not included w/switch}
-165 210-0406-00 2 NUT, hex,. 4-40x0.188 inch
-166 131-0274-00 3 CONNECTOR, coaxial, BNC, w/hardware
-167 343-0005-00 1 CLAMP, cable, plastic, 0.438 inch
------ - mounting hardware: (not included w/clamp}
-168 210-0457-00 1 NUT, hex., 6-32x0.312 inch
2169 210-0863-00 1 WASHER, D-shape, 0.191 ID x 0.515 inch
-170 211-0598-00 1 SCREW, captive, 6-32x0.375 inch, Fil HS
------ - mounting hardware: (not included w/screw)
-171 354-0163-00 1 RING, retaining
-172 210-0869-00 1 WASHER, plastic, 0.156 ID x 0.375 inch OD
-173 333-0977-00 1 PANEL, front (calibrator chassis)
-174 426-0267-00 1 CHASSIS, calibrator
------ - mounting hardware:.(not included w/chassis)
-175 354-0165-00 1 RING, retaining
-176 214-0573-00 1 PIN, hinge
177 210-0805-00 1 WASHER, flat, 0.204 1D x 0.438 inch OD
-178 366-0236-00 1 KNOB, charcoal—B TIME/DIV
------ - knob includes:
213-0020-00 1 SETSCREV, 6-32 x 0.125 inch, HSS
-179 354-0248-00 1 RING, ornamental
-180 378-0664-00 1 FILTER, light, CRT, 2.203 x 3.383 inches
-181 214-0996-00 1 SPRING, filter
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Mechanical Parts List—453A/R453A

FIGURE 2 ATTENUATOR & HIGH VOLTAGE (cont)

Fig. & Q

Index Tektronix Serial/Model No. t T
No. Part No. Eff Disc Y 1 23 45 Desc”phon
228 - - - - - - RESISTOR, variable

mounting hardware: (not included w/resistor)
NUT, hex., 0.25-32 x 0.312 x 0.40 inch long
WASHER, flat, 0.25 ID x 0.375 inch OD
LUG, solder, 0.25 ID x 0.438 inch OD, SE

-29  220-0510-00
-30  210-0940-00
-31  210-0223-00

PR J—

RESISTOR, variable

mounting hardware: (not included w/resistor}
NUT, hex., 0.25-32 x 0.50 x 0.40 inch long
WASHER, flat, 0.25 ID x 0.375 inch OD
LUG, solder, 0.25 ID x 0.438 inch OD

e S
33 220-0599-00
34 '210-0940-00
35 210-0223-00

— =

-36  262-0728-03 2 SWITCH, rotary—VOLTS DIVISION, wired
------ - each switch includes:
260-0720-03 1 SWITCH, rotary
-37  214-0599-00 2 SPRING, switch shaft ground
38 - - - - - - 1 RESISTOR, variable
------ - mounting hardware: {not included w/resistor}
-39 210-0583-00 1 NUT, hex., 0.25-32x 0.312 inch
-40  210-0046-00 2 WASHER, lock, internal, 0.25 ID x 0.40 inch OD
-41  210-0223-00 1 LUG, solder, 0.25 ID x 0.438 inch OD, SE
42 - - - - - - 1 RESISTOR, variable
------ - mounting hardware: (not included w/resistor)
-43  210-0583-00 1 NUT, hex., 0.25-32x 0.312 inch
-44  210-0223-00 1 LUG, solder, 0.25 ID x 0.438 inch OD, SE
-45  386-1284-00 1 PLATE, mounting, plastic
------ - mounting hardware: (not included w/plate)
210-0405-00 2 NUT, hex., 2-56 x 0.188 inch
210-0053-00 2 WAGSHER, lock, split, 0.092 ID x0.175 inch OD
-46  131-0507-00 1 CONNECTOR, terminal, stand off
-47  131-0180-00 2 CONNECTOR, terminal
------ - mounting hardware: (not included w/connector}
358-0135-00 1 BUSHING, plastic
-48  260-1168-00 2 SWITCH, lever—AC GND DC
------ - mounting hardware for each: (not innluded w/switch)
-49  211-0105-00 2 SCREW, 4-40x 0.188 inch, 100° csk, FHS
-50 210-0004-00 2 WASHER, lock, internal, 0.12 ID x0.26 inch OD
-51  210-0406-00 2 NUT, hex., 4-40 x 0.188 inch
-52  214-0456-00 8 FASTENER, press, plastic
53 441-0964-00 1 CHASSIS, attenuator, left
-54  441-0968-00 1 CHASSIS, attenuator, right
-55  337-0769-00 2 SHIELD, attenuator
-56  348-0056-00 1 GROMMET, plastic, 0.375 inch diameter
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Mechanical Parts List—453A/R453A

FIGURE 2 ATTENUATOR & HIGH VOLTAGE (cont)

Fig. & Q
Index Tektronix Serial/Model No. t -
No. Part No. Ef¢ Disc Y 132345 Description
2-57 337-1370-00 1 SHIELD, attenuator, center
------ - mounting hardware: (not included w/shield)
210-0586-00 4 NUT, keps, 4-40 x 0.25 inch (not shown)
210-0201-00 1 LUG, solder, SE #4 (not shown)
337-1473-00  XB0s0000 1 SHIELD, electrical, high voltage, 1.50 x 1.135 inches
-58 337-1373-00 1 SHIELD, attenuator, side
------ - mounting hardware: (not included w/shield}
-59  210-0584-00 2 NUT, keps, 4-40 x 0.25 inch
-60  210-0851-00 1 WASHER, flat, 0.119 ID x 0.375 inch OD
-61  343-0001-00 ] CLAMP, cable, plastic, 0.125 inch diameter
-62  352-0067-00 2 HOLDER, neon, single
------ - mounting hardware for each: (not included w/holder)
-63  211-0109-00 1 SCREW, 4-40 x 0.875 inch, 100° csk, FHS
210-0406-00 2 NUT, hex., 4-40 x 0.188 inch (not shown)
-64  378-0541-00 2 FILTER, lens, clear
65 - - - - - - 2 RESISTOR, variable
------ - mounting hardware for each: (not included w/resistor)
-66  210-0583-00 1 NUT, hex., 0.25-32 x 0.312 inch
-67  386-1868-00 1 PLATE, attenuator
------ - mounting hardware: [not included w/plate)
-68  210-0590-00 2 NUT, hex., 0.375-32 x 0.438 inch
-69  210-0012-00 2 WASHER, lock, internal, 0.375 ID x 0.50 inch OD
-70  384-0679-00 2 SHAFT, extension
71 376-0050-00 2 COUPLING ASSEMBLY
------ - each coupling assembly includes:
354-0251-00 2 RING, coupling
376-0046-00 1 COUPLING, plastic
213-0022-00 4 SETSCREW, 4-40 x 0.188 inch, HSS
72 384-1049-00 2 ROD, extension
73  376-0053-00 2 COUPLING, shaft
------ - each coupling includes:
213-0048-00 2 SETSCREW, 4-40x 0.125 inch, HSS
74 179-0992-01 1 WIRING HARNESS, vertical preamp
------ - wiring harness includes:
131-0371-00 1 CONNECTOR, terminal
------ - mounting hardware: (not included w/attenuator preamp assembly)
211-0116-00 3 SCREW, sems, 4-40 x 0.312 inch, PHB (not shown]
210-1001-00 3 WASHER, flat, 0.119 ID x 0.375 inch OD.(not shown}
211-0097-00 1 SCREW, 4-40x0.312 inch, PHB.(not shown)
75 337-0767-04 SHIELD, attenuator
------ - mounting hardware: (not included w/shield)
211-0007-00 5 SCREW, 4-40x0.188 inch, PHS (not shown)
9-11
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Mechanical Parts List—453A/R453A

FIGURE 2 ATTENUATOR & HIGH VOLTAGE (cont)

Fig. & Q
Index Tektronix Serial/Model No. t A
No. Part No. Eff " Disc Y 1 2 3 45 Descnphon
2-76 337-0752-02 T SHIELD, high voltage
------ - mounting hardware: (not included w/shield)
211-0503-00 3 SCREW, 6-32 x0.188 inch, PHS {not shown)
77 200-0708-00 1 COVER, plostic, high voltage
------ - mounting hardware: {not included w/cover)
78  211-0552-00 2 SCREV, 6-32x2 inches, PHS
621-0452-00 B0O10100 B099999 1  HIGH VOLTAGE ASSEMBLY
621-0452-01  B100000 1 HIGH VOLTAGE ASSEMBLY
------ - high voltage assembly includes:
79 - - - - 1 TRANSFORMER
------ - mounting hardware: (not included w/transformer)
-80 211-0530-00 2 SCREW, 6-32x 1.75 inches, PHS
-81  210-0849-00 2 WAGSHER, plastic, 0.156 ID x 0.375 inch OD
-82 358-0231-00 4 BUSHING, insulating
83 210-0966-00 4 WAGSHER, insulating, 0.312 ID x 0.875 inch OD
-84  346-0032-00 1 STRAP, mouse tail
85 - - - - - - 1 RESISTOR, variable
------ - mounting hardware: (not included w/resistor)
-86 210-0583-00 1 NUT, hex., 0.25-32x0.312 inch
-87  210-0046-00 1 WASHER, lock, internal, 0.25 ID x 0.40 inch OD
88 - - - - - - ] CAPACITOR
------ - mounting hardware: (not included w/capacitor)
-89  211-0503-00 2 SCREW, 6-32x0.188 inch, PHS
90 210-0203-00 1 LUG, solder, SE #6, long
91  210-0202-00 1 LUG, solder, SE #6
92 441-0693-00 1 CHASSIS, high voltage, plastic
------ - chassis includes:
93  124-0163-00 6 TERMINAL STRIP, ceramic, 0.438 inch h, w/2 notches
-94  124-0164-00 4 TERMINAL STRIP, ceramic, 0.438 inch h, w/4 notches
-95  131-0227-00 2 CONNECTOR, terminal, stand-off
------ - mounting hardware for each: (not included w/connector}
358-0176-00 1 BUSHING, plastic
-96 131-0359-00 1 CONNECTOR, terminal, feed-thru
------ - mounting hardware: (not included w/connector)
358-0176-00 1 BUSHING, plastic
------ - mounting hardware: {not included w/chassis)
-97  211-0558-00 1 SCREW, 6-32x0.25 inch, BH plastic
98 392-0169-00 1 BOARD, high voltage, plastic
------ - board includes:
-99  124-0176-00 2 TERMINAL STRIP, ceramic, 0.438 inch h, w/4 notches
-100 124-0175-00 4 TERMINAL STRIP, ceramic, 0.438 inch h, w/2 notches
------ - mounting hardware: (not included w/board}
-101  211-0036-00 1 SCREW, 4-40 x 0.50 inch, BH plastic
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Mechanical Parts List—453A/R453A

FIGURE 2 ATTENUATOR & HIGH VOLTAGE (cont)

Fig. & Q
Index Tektronix Serial/Model No. t .
No. Part No. Eff Disc Y 12345 Description
2-102 179-1580-00 1 WIRING HARNESS, high voltage #1
179-1143-00 1 WIRING HARNESS, high voltage #2
-103 380-0108-00 1 HOUSING, high voltage, plastic
------ - mounting hardware: (not included w/high voltage assembly)
211-0507-00 3 SCREW, 6-32x0.312 inch, PHS
-104 166-0368-00 1 SLEEVE, anode
-105 381-0243-00 1 BAR, heat sink
-106 136-0227-01 1 WIRING HARNESS, CRT socket
------ - wiring harness includes:
-107 136-0202-01 1 SOCKET, CRT, w/contacts
-108 200-0616-00 1 COVER, CRT socket
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Mechanical Parts” List—453A/R453A

FIGURE 3 CHASSIS (cont)

Fig. & Q
Index Tektronix Serial/Model No. t -
No. Part No. Eff Disc Y 12345 Description
3-34  124-0146-00 4 TERMINAL STRIP, ceramic, 0.438 inch h, w/16 notches
------ - each terminal strip includes:
355-0046-00 2 STUD, plastic
------ - mounting hardware for each: {not included w/terminal strip)
361-0007-00 2  SPACER, 0.156 inch long
-35 407-0150-00 1 BRACKET, outer support
------ - bracket, includes
-36 252-0571-00 ft NEOPRENE, extruded, 0.208 foot long
------ - mounting hardware: {not included w/bracket)
211-0504-00 2 SCREV, 4-40 x 0.25 inch, PHS (not.shown)
-37  386-1248-00 1 SUPPORT, chassis
------ - mounting hardware: (not included w/support)
212-0001-00 1 SCREW, 8-32x0.25 inch, PHS
-38  210-0457-00 1 NUT, keps, 6-32x0.312 inch
-39 211-0504-00 1 SCREVW, 6-32x0.25 inch, PHS
-40  210-0201-00 1 LUG, solder, SE #4
------ - mounting hardware: (not included w/lug)
-41  213-0044-00 1 SCREW, thread forming, 5-40x0.312 inch, PHS
-42  210-0201-00 1 LUG, solder, SE #4
------ - mounting hardware: (not included w/lug)
-43  210-0586-00 1 NUT, keps, 4-40 x 0.25 inch
-44  343-0097-00 2 CLAMP, transistor
------ - mounting hardware for each: (not included w/clamp)
-45  210-0599-00 2 NUT, sleeve
-46  214-0368-00 1 SPRING, helical compression
-47  210-0004-00 2  WASHER, lock, internal, 0.12 ID x 0.26 inch OD
-48  210-0627-00 2  RIVET
-49  214-1138-00 2  HEAT SINK
------ - mounting hardware for each: (not included w/heat sink)
-50  211-0012-00 2  SCREW, 4-40x 0.375 inch, PHS
-51  210-0004-00 2  WASHER, lock, internal, 0.12 ID x 0.26 inch OD
-52  211-0033-00 2 SCREW, sems, 4-40x 0.312 inch, PHS
-53  352-0062-00 1 HOLDER, heat sink
-54  210-0406-00 4 NUT, hex., 4-40x0.188 inch
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FIGURE 3 CHASSIS (cont)

Fig. & Q
Index Tektronix Serial/Model No. t -
No. Part No. Eff Disc Y 12345 Description
3-55 124-0148-00 2 TERMINAL STRIP, ceramic, 0.438 inch h, w/9 notches
------ - each terminal strip includes:
355-0046-00 2 STUD, plastic
------ - mounting hardware for each: (not included w/terminal strip)
361-0007-00 2 SPACER, 0.156 inch
119-0168-01 1 DELAY LINE ASSEMBLY
------ - delay line asembly includes:
119-0168-00 1 DELAY LINE
------ - mounting hardware: {not included w/delay line)
-56  211-0578-00 2 SCREW, 6-32 x 0.438 inch, PHS
-57  343-0259-00 1 CLAMP, delay line
-58  210-0204-00 1 LUG, solder, DE #6
------ - mounting hardware: (not included w/lug)
59  211-0504-00 1 SCREW, 6-32 x 0.25 inch, PHS
-60  407-0480-00 1 BRACKET, delay line
------ - mounting hardware: (not included w/delay line assembly}
211-0504-00 2  SCREV, 6-32x0.25 inch, PHS (not shown)
-61  210-0457-00 1 NUT, keps, 6-32x0.312 inch
-62  211-0097-00 1 SCREW, 4-40x0.312 inch, PHS
63 - - - - - - 1 CAPACITOR
------ - mounting hardware: (not included w/capacitor}
-64 210-0507-00 B010100 B069999 2 NUT, hex., 6-32x0.25 inch
-65 210-0006-00 BO10100 B049999 2 WAGSHER, lock, internal, 0.146 1D x 0.283 inch OD
210-0457-00  B070000 2 NUT, keps, 6-32x0.312 inch
131-0022-00  B0O70000 2 CONNECTOR, terminal, tie point, 1 point
-66 343-0013-00 4  CLAMP, cable, 0.375 inch diameter
------ - mounting hardware for each: (not included w/clamp)
-67  210-0457-00 1 NUT, keps, 6-32x0.312 inch
-68 210-0863-00 1 WASHER, D-shape, 0.191 ID x 0.515 inch
-69  202-0142-01 1 BOX, high voltage
------ - mounting hardware: (not included w/box)
70 211-0504-00 6 SCREW, 6-32x0.25 inch, PHS
71 358-0215-00 2 BUSHING, plastic
-72  348-0055-00 1 GROMMET, plastic, 0.25 inch diameter
73  348-0056-00 2 GROMMET, plastic, 0.406 inch diameter
74  348-0064-00 2 GROMMET, plastic, 0.625 inch diameter
75  343-0002-00 1 CLAMP, cable, plastic, 0.188 inch diameter
------ - mounting hardware: (not included w/clamp)
76 210-0457-00 1 NUT, hex., 6-32x0.312 inch
-77  210-0863-00 1 WASHER, D-shape, 0.191 ID x 0.515 inch OD
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FIGURE 3 CHASSIS (cont)

Fig. & Q
Index Tektronix Serial/Model No. t i
No. Part No. Eff Disc Y 12345 Description
3-78 343-0097-00 2  CLAMP, transistor
------ - mounting hardware for each: (not included w/clamp)
79  210-0599-00 2 NUT, sleeve
-80 214-0368-00 1 SPRING, helical compression
-81  210-0004-00 2 WASHER, lock, internal, 0.12 ID x 0.26 inch OD
-82  210-0627-00 2  RIVET
-83  214-0317-00 2  HEAT SINK
------ - mounting hardware for each: (not included w/heat sink)
-84 211-0033-00 2 SCREV, sems, 4-40 x 0.312 inch, PHS
-85 211-0012-00 2 SCREW, 4-40 x 0.375 inch, PHS
-86 210-0004-00 2  WASHER, lock, internal, 0.12 ID x 0.26 inch OD
-87  210-0046-00 4  NUT, hex., 4-40x0.188 inch
-88  386-0202-01 1 PLATE, center bulkhead
-89  129-0069-00 3 POST, terminal, tie off
------ - mounting hardware for each: (not included w/post)
361-0007-00 1 SPACER, plastic, 0.156 inch
-90 131-0181-00 1 CONNECTOR, terminal, standoff
------ - mounting hardware: {not included w/connector)
358-0136-00 1 BUSHING, plastic
91 210-0201-00 1  LUG, solder, SE #4
------ - mounting hardware: (not included w/lug)
-92  213-0044-00 1 SCREW, thread forming, 5-32x 0.188 inch
-93 670-0414-07 B010100 B079999 1 CIRCUIT BOARD ASSEMBLY—Z AXIS A5
670-0414-06  B08000O 1 CIRCUIT BOARD ASSEMBLY—Z AXIS A5
------ - circuit board assembly includes:
388-0641-02  B010100 B079999 1 CIRCUIT BOARD
388-0641-05 B08000O 1 CIRCUIT BOARD
-94  214-0506-00 20 PIN, connector
-95  214-0579-00 3 PIN, test point
-96 136-0183-00 B010100 B079999 4 SOCKET, transistor, 3 pin
134-0183-00  B08000O 5 SOCKET, transistor, 3 pin
-97 136-0220-00 B010100 B079999 4 SOCKET, transistor, 3 pin, square
136-0220-00  BOS000O 3 SOCKET, transistor, 3 pin, square
------ - mounting hardware:.(not included w/circuit board assembly}
-98  211-0116-00 3  SCREV, sems, 4-40 x 0.312 inch, PHB
99 - .- - - 1 TRANSFORMER
------ - transformer includes:
-100 407-0741-00 1 BRACKET, component mounting
-101  343-0267-00 2 HOLD-DOWN, bracket
-102 212-0099-00 4 SCREW, 8-32x0.50 inch, HHS
-103 210-0409-00 BO10100 B041229 4 NUT, hex., 8-32x0.312 inch
210-0458-00 B041230 . 4 NUT, keps, 8-32 x 0.344 inch
------ - mounting hardware: (not included w/transformer)
-104 212-0001-00 4 SCREVW, 8-32x0.25 inch, PHS
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FIGURE 3 CHASSIS (cont)

Fig. & Q
Index Tektronix Serial/Model No. t _—
No. Part No. Eff Disc Y 12345 Description
3-105 255-0334-00 ft  PLASTIC CHANNEL, 1 inch long
-106 352-0031-00 2 HOLDER, fuse, single
------ - mounting hardware for each: (not included w/holder)
-107 210-0406-00 1 NUT, hex., 4-40x0.188 inch
-108 210-0054-00 1 WAGSHER, lock, split, 0.118 ID x 0.212 inch OD
-109 343-0088-00 6 CLAMP, cable, plastic, small
-110 , 670-0415-00 1 CIRCUIT BOARD ASSEMBLY—LOW VOLTAGE REG. Aé
------ - circuit board assembly includes:
388-0642-01 1 CIRCUIT BOARD
-111 214-0506-00 21 PIN, connector
-112 136-0183-00 4 SOCKET, transistor, 3 pin
-113 136-0220-00 4 SOCKET, transistor, 3 pin, square
------ - mounting hardware: (not included w/circuit board assembly)
-114 211-0036-00 3  SCREW, 4-40x 0.50 inch, BH plastic
115 214-0781-01 3 INSULATOR, plastic
-116  407-0143-00 1 BRACKET, regulator
------ - mounting hardware: (not included w/bracket)
-117 211-0504-00 3 SCREV, 6-32x0.25 inch, PHS
210-0802-00 1 WASHER, flat, 0.15 ID x 0.312 inch OD
-118 214-0289-00 2  HEAT SINK, transistor
------ - mounting hardware: [not included w/heat sink}
-119 220-0410-00 1 NUT, keps, 10-32x0.375 inch
-120 348-0056-00 1 GROMMET, plastic, 0.406 inch diameter
A 2  RESISTOR
------ - mounting hardware for each: (not included w/resistor)
-122 211-0507-00 1 SCREW, 6-32x0.312 inch, PHS
-123 211-0553-00 1 SCREW, 6-32x 1.50 inches, RHS
-124 210-0601-00 1 EYELET
-125 210-0478-00 1 NUT, hex., 0.312x0.656 inch long
126 - - - - - - 3 TRANSISTOR
------ - mounting hardware for each: {not included w/transistor)
-127 211-0510-00 2  SCREW, 6-32x0.375 inch, PHS
-128 387-0345-00 1 PLATE, insulator
-129 210-0811-00 2  WAGSHER, fiber, shouldered, #6
-130 210-0802-00 2  WAGSHER, flat, 0.15 1D x0.312 inch OD
-131 210-0202-00 1 LUG, solder, SE #6
-132 210-0006-00 1 WASHER, lock, internal, 0.146 ID x0.283 inch OD
-133 210-0407-00 2 NUT, hex., 6-32x0.25 inch
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FIGURE 3 CHASSIS (cont)

Fig. & Q
Index Tektronix Serial/Model No. t -
No. Part No. Eff Disc Y 12345 Description
3134 - - - - - - 1 TRANSISTOR
------ - mounting hardware: {not included w/iransistor)
-135 211-0510-00 2  SCREV, 6-32x0.375 inch, PHS
-136 386-0143-00 1 PLATE, mica, insulator
-137 210-0983-00 2  WAGSHER, fiber, shouldered
-138 210-0802-00 2  WASHER, flat, 0.15 ID x 0.312 inch OD
<139 210-0202-00 1 LUG, solder, SE #6
-140 210-0006-00 1 WASHER, lock, internal, 0.146 ID x 283 inch OD
-141 210-0407-00 2  NUT, hex., 6-32x0.25 inch
-142 124-0147-00 1 TERMINAL STRIP, ceramic, 0.438 inch h, w/13 notches
------ - terminal strip includes:
355-0046-00 2 STUD, plastic
------ - mounting hardware: (not included w/terminal strip}
361-0007-00 2  SPACER, plastic, 0.156 inch
-143 124-0119-00 1 TERMINAL STRIP, ceramic, 0.438 inch h, w/2 notches
------ - terminal strip includes:
355-0046-00 1 STUD, plastic
------ - mounting hardware: {not included w/ferminal strip)
361-0007-00 1 SPACER, plastic, 0.156 inch
-144 670-0416-02  B010100 B049999 1 CIRCUIT BOARD ASSEMBLY—VERTICAL OUTPUT A2
670-0416-04  B050000 1 CIRCUIT BOARD ASSEMBLY—VERTICAL QUTPUT A2
------ - circuit board assembly includes:
388-0643-01  B010100 B049999 ] CIRCUIT BOARD
388-0643-03  B0O50000 1 CIRCUIT BOARD
-145 214-0506-00 6 PIN, connector
-146 136-0220-00 6 SOCKET, transistor, 3 pin, square
-147 344-0119-00 4 CLIP, electrical
------ - mounting hardware: (not included w/[assembly)
-148 211-0116-00 4  SCREW, sems, 4-40x0.312 inch, PHB
-149 407-0147-00 1 BRACKET, circuit board, 4.062 inches long
------ - mounting hardware: (not included w/bracket)
-150 211-0504-00 1 SCREW, 6-32 x 0.25 inch, PHS
-151 211-0008-00 2  SCREVW, 4-40x0.25 inch, PHS
-152 407-0146-00 1 BRACKET, circuit board, 3.50 inches long
------ - mounting hardware: (not included w/bracket)
-153 210-0457-00 2 NUT, keps, 6-32x0.312 inch

-154 441-0719-00
-155 369-0025-00

213-0126-00

CHASSIS, rear
IMPELLER, fan

impeller includes:
SETSCREW, 6-32x 0.25 inch, HSS
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FIGURE 3 CHASSIS (cont)

Fig. & Q
Index Tektronix Serial/Model No. t -t
No. Part No. Eff Disc Y 12345 Description
3-156 407-0308-02 1 BRACKET, fan motor
------ - mounting hardware: {not included w/bracket)
-157 211-0012-00 3  SCREV, 4-40 x 0.375 inch, PHS
-158 210-0851-00 6  WASHER, flat, 0.119 ID x 0.375 inch OD
-159 348-0093-00 3 GROMMET, rubber, 0.14 ID x 0.375 inch OD
-160 220-0471-00 3 NUT, stepped, round, 4-40 x 0.217 inch long
-161 147-0027-00 B010100 B089999 1 MOTOR, fan 4 7= 20 "
147-0033-01  B090000 — 5P - Lo i 1 MOTOR, fan
------ - - mounting hardware: (not included w/motor)
-162 211-0097-00 B010100 B089999 3  SCREW, 4-40x0.312 inch, PHS
211-0158-00  B090000 3 SCREV, 4-40 x 0.25 inch, PHS
210-0054-00 B0O10100 B089999 3  WASHER, lock, split, 0.118 ID x 0.212 inch OD
210-0004-00  BO90000 3 WASHER, lock, internal, 012 ID x 0.26 inch OD
-163 131-0759-00 1 TERMINAL, lug
-164 380-0114-00 B010100 B089999X 1 HOUSING, air flow
337-1505-00  XB0O90000 1 SHIELD, fan motor
-165 348-0063-00 5 GROMMET, plastic, 0.50 inch diameter
-166 348-0064-00 2 GROMMET, plastic, 0.625 inch diameter
167 - - - - - - 1 THERMO CUTOUT
------ - mounting hardware: (not included w/thermo cutout)
-168 213-0044-00 2 SCREW, thread forming, 5-32 x 0.188 inch, PHS
-169 214-0210-00 1 SOLDER SPOOL ASSEMBLY
------ - solder spool assembly includes:
214-0209-00 1 SPOOL, solder
------ - mounting hardware: (not included w/solder spool assembly}
-170 361-0007-00 1 SPACER, plastic, 0.156 inch
-171 210-0202-00 2 LUG, solder, SE #6
------ - mounting hardware for each: (not included w/lug)
-172 213-0044-00 1 SCREW, thread forming, 5-32 x 0.188 inch, PHS
-173 352-0031-00 1 HOLDER, fuse, single
------ - mounting hardware: (not included w/holder)
-174 211-0507-00 1 SCREW, 6-32 x 0.312 inch, PHS
75 - - - - - 1 RESISTOR, variable
------ - mounting hardware: (not included w/resistor)
-176 210-0538-00 1 NUT, hex., 0.25-32x0.312 inch
-177 210-0940-00 1 WASHER, flat, 0.25 ID x0.375 inch OD
-178 210-0223-00 1 LUG, solder, 0.25 ID x 0.438 inch OD, SE
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FIGURE 3 CHASSIS (cont)

Fig. & Q
Index Tektronix Serial/Model No. t -
No. Part No. Eff Disc Y 12345 Description
3-179 124-0145-00 2  TERMINAL STRIP, ceramic, 0.438 inch h, w/20 notches
------ - each terminal strip includes:
355-0046-00 2 STUD, plastic
------ - mounting hardware for each: (not included w/terminal strip)
361-0007-00 2 SPACER, plastic, 0.156 inch
-180 124-0147-00 1 TERMINAL STRIP, ceramic, 0.438 inch h, w/13 notches
------ - terminal strip includes:
355-0046-00 2 STUD, plastic
------ - mounting hardware: (not included w/terminal strip)
361-0007-00 2 SPACER, plastic, 0.156 inch
-181 179-0995-02 1 WIRING HARNESS, A sweep
------ - wiring harness includes:
-182 131-0371-00 37 CONNECTOR, terminal
179-0991-01 1 WIRING HARNESS, regulator bracket
179-0990-02 1 WIRING HARNESS, capacitor bracket
------ - wiring harness includes:
131-0371-00 3 CONNECTOR, terminal
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FIGURE 4 453A FRAME & CABINET (cont)

Fig. & Q

Index Tektronix Serial/Model No. t -
No. Part No. Eff Disc Y 1 2 3 45 Descrlphon
4-31  426-0260-00 2  FRAME, rail

------ - each frame includes:
-32  220-0439-00 NUT, speed grip retainer, 0.25-20 inch

—_

-33  214-0910-01 2 SCREV, cabinet latch
------ - mounting hardware for each: {not included w/screw)
-34  354-0175-00 1 RING, retaining
-35  200-0704-00 1 COVER, line voltage selector
------ - cover includes:
-36  352-0102-00 2 HOLDER, fuse, plastic
------ - mounting hardware for each: (not included w/holder)
-37  213-0035-00 2 SCREVV, thread cutting, 4-40 x 0.25 inch, PHS
-38  204-0279-00 1 BODY, line voltage selector
-39 211-0513-00 - mounting hardware: (not included w/body)
------ 2 SCREV, 6-32x0.625 inch, PHS
-40  210-0006-00 2  WAGSHER, lock, internal, 0.146 1D x 0.283 inch OD
-41  210-0407-00 2  NUT, hex., 6-32x0.25 inch
-42  348-0258-00 4  FOOQOT, cabinet, w/cord wrap
------ - mounting hardware for each: (not included w/foot)
-43  212-0082-00 1 SCREW, 8-32x1.25 inch, PHS
-44  129-0294-00 1 POST, 0.188 ID x 0.26 OD x1.03 inch long
-45  161-0033-07 1 CORD, power, 3 conductor
-46  358-0323-00 1 BUSHING, strain relief
-47  129-0064-00 1 POST, binding
------ - mounting hardware: (not included w/post)
-48  210-0457-00 1 NUT, keps, 6-32x0.312 inch
-49  210-0203-00 1 LUG, solder, SE #6, long
-50 358-0181-00 1 BUSHING, plastic
129-0020-00 1 BINDING POST ASSEMBLY
------ - binding post assembly includes:
-51  200-0072-00 1 CAP, binding post
-52  355-0503-00 1 STEM, adapter
------ - mounting hardware: (not included w/binding post assembly)
-53  220-0410-00 T NUT, keps, 10-32x 0.375 inch
-54  346-0043-00 1 STRAP, gound
-55  386-1122-00 1 PLATE, power cord
------ - mounting hardware: (not included w/plate}
-56  211-0504-00 2 SCREW, 6-32x0.25 inch, PHS
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FIGURE 4 453A FRAME & CABINET (cont)

Fig. & Q
Index Tektronix Serial/Model No. t -
No. Part No. Eff Disc Y 12345 Description
4-57  380-0082-00 1 HOUSING, fan filter
------ - mounting hardware: (not included w/housing}
-58  213-0107-00 4  SCREW, thread forming, 4-40x0.25 inch, 100° csk, FHS
-59  378-0036-01 1 FILTER, air
-60 386-1187-00 1 PANEL, rear
-61  426-0317-01 1 SUBPANEL, rear
------ - mounting hardware: (not included w/[subpanel)
-62  212-0506-00 4 SCREW, 10-32 x0.375 inch, 100° csk, FHS
-63  179-1140-00 T WIRING HARNESS, w/connectors, line voltage
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FIGURE 5 R453A CABINET (cont)

Fig. & Q
Index Tektronix Serial/Model No. t -
No. Part No. Eff Disc Y 12345 Description

5-30 426-0363-01 1 FRAME, support, left
------ - mounting hardware: (not included w/frame}
-31  212-0040-00 4  SCREW, 8-32x0.375 inch, 100° csk, FHS
2
1

32 213-0129-00 SCREW, 0.25-20 x 0.75 inch, HSS
.33 361-0120-00 SPACER, stepped

34  214-0881-00 1 HINGE
------ - mounting hardware: (not included w/hinge)
-35  211-0503-00 2 SCREV, 6-32x0.188 inch, PHS
-36  351-0104-00 1 GUIDE (pair), w/hardware
-37  355-0114-00 4 STUD
------ - mounting hardware for each: (not included w/stud)
-38  210-0411-00 1 NUT, hex., 0.25-20 x 0.438 inch
-39 210-0011-00 1 WASHER, lock, internal, 0.25 ID x 0.46%9 inch OD
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Serial/Model No. t

i Disc 1 2 3 45 Description

~

PROBE PACKAGE, P6061

CABLE, BNC to BNC, 18 inches long
JACK, BNC-post

FUSE, fast blo, 2 amp, 3AG

FUSE, fast blo, 1 amp, 3AG

FUSE, fast blo, 0.50 amp, 3AG
FUSE, fast blo, 0.25 amp, 3AG
MANUAL, operators (not shown)
MANUAL, instruction (not shown)

THER PARTS FURNISHED WITH R453A ONLY

R e S G O X Py

1 KIT, ruggedizing hardware (not shown)
1 KIT, rackmounting hardware (not shown)
1 TRACK, slide, stationary & intersection (not shown)

i

(3)
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| No.

Q
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Y

Description
12345

Disc

—_— e R

CARTON ASSEMBLY
carton assembly includes:
CARTON, accessory
PAD SET, é piece
CARTON, outer
PAD
PAD SET, 2 piece
PAD SET, side, 2 piece
PAD, bottom
CARTON, inner
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A

453A EFF. SN B0140000-up Page 1
453A-1/2/3 EFF SN B070000-up
453A-4 EFF SN B070000-up

ELECTRICAL PARTS LIST CORRECTIONS

A6 LOW VOLTAGE REGULATOR Circuit Board Assembly

CHANGE TO:

(453A) : 670-0415-03 - Complete Board

(453A-1/2/3) 670-0415-04 Complete Board

(453A-4) 670-0415-04 Complete Board
CHANGE TO:

R1122 311-1223-00 2509 Var.

R1152 311-1222-00 1002 Var.

R1182 311-1223-00 2500 Var.

MECHANICAL PARTS LIST CORRECTIONS

CHANGE TO:

453A Page 9-18 Fig. 3-110
670-0415-03 1  CIRCUIT BOARD ASSEMBLY-LOW VOLTAGE REG. A6

453A-1/2/3 Page 8-14 Fig. 2-110
670-0415-04 1 CIRCUIT BOARD ASSEMBLY-LOW VOLTAGE REG. A6
453A-4 Page 8-13 Fig. 2-98 N s e

670-0415-04 1  CIRCUIT BOARD ASSEMBLY-LOW VOLTAGE REG. A6
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