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CO NTENTS (con t)

453Α/R453A

Mec h an ical Parts List I n formation

	

Abbreviations a nd symbols used in t h is manual are based on or

Index of Mec h anical Parts List taken directly from IEEE Standard 260 "Stand ard Symbols for

and Ill u stratio n s

	

Units", MIL-STD-12B and ot her standard s of th e electronics
i ndustry . C hange i n formation , if any, is located at th e rear of

Mec h an ical Parts List

	

this manual .
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453Α/ R453A

F ig . 1-1 . Top ; the 453Α Oscilloscope . Bottom ; th e R453A Oscillosco pe .
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Specification-453Α/R453A

10 mV/DIV

5 mV/DIV

Without probe

Capacitance

Characteristic

Bandwid th at -3 dB points (with or
without Ρ6061 Probe)

20 mV to 10 VOLTS/DIV

Channels 1 and 2 cascaded

AC Low-Frequency Response (lower
-3 d B point)

With Ρ6061 Probe

In p ut RC Characteristics

Resistance

Maximum Safe Input Voltage

Input Cou pling M odes

Vertical Display M odes

Chopp ed Repetition Rate

Amp lifier Crosstalk

Common Mode Rejection Ratio
(all deflection factors)

Polarity Inversion

Signal Delay L ine

DC to at least 60 megahertz

DC to at least 50 megahertz

DC to at least 40 megahertz

DC to at least 25 megahertz

1 .6 hertz or less at all deflection
factors .

0.16 hertz or less at all deflection
factors .

AC or DC .

TABLE 1-1 (cont)

Performance Requirement

Channel 1 only .

Channel 2 only .

Dual-trace, alternate between channels .

Dual-trace, chopp ed between channels.

Added algebraically .

Approximately 500 kilohertz .

100 :1 or greater, DC to 20 megahertz .

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

Disp layed signal from Channel 2 can
be inverted .

Permits viewing of lead ing edge of
triggering signal (internal triggering
only) .

Supplemental Information

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

In put Coupling switch set to AC .

One megohm ±2%

App roximately 20 picofarads

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

Selected by Input Coupling switch .

ManualsPlus.com

https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


Variable Sweep Rate

Α Sweep Length

M ixed Sweep Accu racy

Calibrated Delay R ange

Delay Accuracy Over Center
E ight Divisions

5sto0.1 s/DI V

50 ms to 1 μs/DIV

Incremental Mu ltiplier L inearity

Delay Time J itter

Accuracy

R esistance

Capacitance

Characteristic

Inpu t to CH 1 or Χ connector

Deflection F actor

Χ B andwidth at Upper -3 d B
Point

Input R C Characteristics

Phase difference between Χ
and Υ amplifiers

TABLE 1-1 (cont)

Specificatio n-453Α/R453A

Performance Requirement

	

I

	

Supplemental Information

Continuously variab le between cali- E xtends maxim um Α sweep rate to at
brated sweep rates .

	

least 12.5 seconds/d ivision and Β sweep
~ rate to at least 1 .25 seconds/division .

Variable from four divisions or less ΙMeasured at 1 ms/DIV.
to 10 divisions or greater .

Mixed and Delayed Sweep

With in 2°/ο ± measured Α sweep error

	

Exclud e first 0.5 division of displayed
when viewing th e Α portion only . Β

	

sweep and 0.2 d ivision or 0.1 mic ro-
portion accuracy is same as stated	second,wh ichever is greater, after tran-
u nder Sweep Accuracy .

	

isition from Α to Β sweep.

Continuous from 50 seconds to 0.2

	

Selected by DELAY-TIME MULTI PL I E R
microseconds .

	

( d ial and Α ΤΙΜΕ/DIV switch .

0 °C to +40° C

	

Ι -150C to +55° C

With in 1 .5% of in-

	

Within 3.5% of in-
d icated delay

	

Ι d icated delay

Within 1 .5%ο of in-

	

Within 2°/ο of in-
d icated delay

	

d icated delay

Within 0.2%

	

Ι Within 0.3%

Less th an 1 part in 20,000 of the
maximum availab le delay time (10
times Α ΤΙΜΕ/DI V switch setting) .

External Horizontal Amplifier

5 millivolts/division to 10 volts/ ΙΙΝΤ TR IG switch set to CH 1 O R Χ-Y .
division in 11 cali brated steps .

	

Steps in 1-2-5 sequence .

0 ° C to +40°C

	

-15°C to +55°C

	

External horizontal gain correctly ad-

With in 5°/ο of in- Within 8°/ο of in- D
usted at 20 mV.

d icated deflection

	

d icated deflection

F ive megahertz or greater

3° or less at 50 k ilohertz

1 megohm ±2°/ο

Approximately 20 picofara ds
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Operating Instructions-453Α/R453A

2-4

Β Triggering and
CRT

	

External Horizontal

Channel l

	

Channel 2

	

Α Triggering

Α. Front panel

Β. Side panel

	

C. Rear panel

F ig . 2-4. F ront-, si de-, and rear-panel controls and connectors .
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INVERT (CH 2

	

Inverts the Channel 2 signal when
only)

	

pulled out.

Groun d (not labeled )

	

Binding post to estab lis h common
ground between the 453A and any
associated equipment .

Α and Β Triggering (both where applicable)

ΕΧΤ T R IG I NPUT

	

'Input connector for external trigger
signal . Connector for Β Triggering
also serves as external horizontal in
put for the Χ signal when HO R IZ
DISPLAY switch is in Χ -Υ position
and Β SOUR CE switch is in ΕΧΤ
position .

SO UR C E	Selectssource of trigger signal .

Ι NT:

	

Internal

	

trigger

	

signal

	

ob-
tained from Vertical Deflection
System . When CH 1 lig h t is on,
trigger signal is obtained only
from the Channel 1 in pu t signal ;
when the lig h t is off, the trigger
signal is obtained from the dis-
p layed channel(s) . Source of
internal trigger signal is selected
by the ΙΝΤ TR IG switch .

Α and Β Sweep

Operating Instructions-453Α/R453A

CH 1 OR Χ-Y : Sweep circuits trig-

	

the signal connected to the CH 1

gered only from signal app lied to

	

OR Χ connector (see ΙΝΤ TR IG
the Channel 1 input connector .

	

switch ) .
No signal available at CH 1 OUT
connector . CH 1 lig h ts, located	CO UPL ING

	

Determines method of coupling
beside

	

Α

	

an d

	

Β

	

SOURCE	triggersignal to trigger circu it .
switches indicate when th e ΙΝΤ
TR IG switch is in the C H 1 OR	AC : Rejects DC and attenuates sig-
Χ -Υ position . For Χ -Υ mode

	

nals below about 30 hertz . Ac-
operation, Channel 1 signal is

	

cepts signals between about 30
connected to the H orizontal

	

h ertz and 60 mega h ertz,
Am plifier .

LF REJ : Re jects DC and attenuates
signals below about 30 kilohertz .
Accepts signals between about
30 kilohertz an d 60 megahertz .

HF REJ : Acce pts signals between
about 30 hertz an d 50 kilohertz ;
rej ects DC and attenuates signals
outside the above range .

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

S LOPE

	

Selects portion of trigger signal
which starts t he sweep .

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

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

LEVEL

	

Selects am plitude point on trigger
signal at wh ich sweep is triggered .

HF STAB	Decreases d isplay jitter for high
(A Triggering only)

	

frequency

	

signals .

	

H as

	

negligib le
effect at low sweep rates .

L I NE : Trigger signal obtained from

	

DELAY-TIME

	

Provides variable sweep delay be-
α

	

samp le

	

of the

	

line voltage

	

MULTI PL I ER

	

tween 0.20 and 10.20 times the de
app lied to th is instr u ment .

	

lay time ind icated by the Α TIME/
DI V switch .

ΕΧΤ : Trigger signal obtained from
an external signal app lied to the

	

Α SWEEP TR IG'D

	

L ig ht indicates that Α sweep is trig
ΕΧΤ T R IG I NPUT connector .

	

gered and will p roduce α stable dis-
play with correct I NT ENSITY and

ΕΧΤ - 10 : Attenuates external trig-

	

POSITION control settings .
ger signal approximately 10
times .

	

UNCA L Α O R Β

	

L ig h t indicates that either the Α
VA R or Β ΤΙΜΕ/DI V VA R IA BLE

CH 1

	

L igh t

	

indicates

	

that

	

the

	

internal

	

control is not in the calibrated posi-
trigger signal is obtai ned only from

	

tion .

2-5
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Operating Instructions-453Α/ R453A

Α AND Β ΤΙΜΕ/DIV

	

Α ΤΙΜΕ/DI V switch (clear plastic

	

determined by the setting of the

	

'
AND DELAY

	

flange) selects the sweep rate of the

	

DELAY TIME (Α ΤΙΜΕ/DI V )
TIME

	

Α sweep circuit for Α sweep only

	

switch and the DELAY-TIME
operation and selects the basic d e-

	

MULTI PL I ER d ial . Sweep mode
lay time (to be mu ltiplied by

	

determined by Β SWEEP MOD E
DELAY-TIME MULTI PL I ER d ial

	

switch.
setting) for mixed or delayed sweep
o p eration .

	

Β ΤΙΜΕ/DIV	(D E -

	

M IXED : Both time bases are oper-

	

'
LAY E D

	

SWEEP)

	

switch	selects

	

ating. The sweep rate of the first
sweep rate of the Β sweep circu it

	

part of the sweep is determined
for mixed or d elayed sweep oper-

	

by the Α ΤΙΜΕ/DIV switch ; the
ation only . Variable controls must

	

last part is determined by the Β

	

'
be in calibrated positions for cali-

	

ΤΙΜΕ/DIV switch . The amount
brated sweep rates.

	

of d isplay allocated to each time
base is determined by th e setting

Α VAR

	

Provides continuously variable Α

	

of the DELAY-TIME MULTI-
sweep rate between calibrated set-

	

PLI ER dial .
tings of the Α ΤΙΜΕ/DIV switch. Α
sweep rate is calibrated when con-

	

Χ-Y : Horizontal deflection p ro-
trol is set fully clockwise to cali-

	

vided by an external signal .
brated position .

MAG

	

Increases sweep rate to ten times

	

'
Β SWEEP MOD E

	

Selects Β sweep operation mode.

	

setting of Α or Β ΤΙΜΕ/DIV switch
by horizontally expand ing the cen

TRIGGERABLE AFTER D ELAY

	

ter division of the d isplay. Lig h t
TIME : Β sweep circu it will not

	

indicates wh en magnifier is on,
produce α sweep until α trigger
pulse is received following the

	

Α SWEEP MOD E

	

Determin es the operating mode for
delay time selected by the D E-

	

Α sweep .
LAY TIME (A TIME/DIV)
switch and the DELAY-TIME

	

AUTO TRIG : Sweep initiated by
MULTI PL I ER d ial .

	

the applied trigger signal at point
selected by the Α LEVEL con-

Β STARTS AFTER DELAY TIME :

	

trol when th e trigger signal repe-
Β sweep circuit ru ns immedi-

	

tition rate is above about 20
ately following delay time selec-

	

hertz and within the frequency
ted by th e DELAY TIME switch	rangeselected by the Α COUP-
an d DELAY-TIME MULTI-

	

L I NG switch. Triggered sweep
PL I ER d ial .

	

can be obtained only over the
amplitude range of the applied

HORIZ DISPLAY

	

Selects h orizontal mode of opera-

	

signal . When th e Α LEVEL εοη-
tion .

	

trol is outside the amplitude
range, the trigger repetition rate

Α: Horizontal deflection provided	is below the lower frequ ency
by Α sweep. Β sweep inopera-

	

limit (or above u pper limit for
tive .

	

HF REJ), or th e trigger signal is
inadequate, the sweep free runs

Α ΙΝΤΕΝ DUR I NG Β : Sweep rate

	

at the sweep rate selected by the

	

'
determined by Α ΤΙΜΕ/DIV

	

Α ΤΙΜΕ/DI V switch to produce
switch.

	

An

	

intensified

	

portion

	

α bright reference trace.
appears on the d isp lay d uring
the Β sweep time . This position

	

NORM TR IG : Sweep initiate d by
provides α chec k of th e duration

	

the applied trigger signal at point
an d position of the delayed	selected by Α LEVEL control
sweep ( Β ) with respect to the de-

	

over the frequency range selec-
laying sweep (Α) .	te d by the Α COUPL I NG switch.

Triggere d sweep can be obtained
Β (D ELAYED SWEEP) : Sweep rate

	

only over the amplitude range of
d etermined by Β ΤΙΜΕ/DIV

	

the applied trigger signal . Wh en	,
switch after the delay time

	

the Α LEVEL control is outside
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Operating Instructions-453Α/R453A

Setu p Information

	

Display

2-8

1 . Set the controls as follows:

	

4. Advance the I NTENSITY control u ntil th e trace is at

the desired viewing level (near mid range) .

Display Controls

INTENSITY

	

Counterclockwise
FOCUS

	

Midrange
SCALE ILLUM

	

Counterclockwise

5. Connect the 1 kH z CAL connector to the CH 1 OR Χ

connector with α BN C cable.

ι
ι
ι
ι

6. Turn the Α LEVEL control toward 0 u ntil th e d is play
Vertical Controls ( both channels if applicable)

	

becomes stable . N ote that the Α SWEEP TR IG'D light is on

VOLTS/DIV	20mV

	

when the d is play is stable .
VAR	Calibrated
POSITIO N

	

Midrange
Input Coupling

	

DC

	

7 . Adj ust the FOCUS control for α sharp, well-defined

MODE

	

CH 1

	

d is p lay over the entire trace length. (If focused d isp lay can-

ΙΝΤ TRIG

	

NORM

	

not be obtained, see Astigmatism Ad justment in th is

I NVER T

	

Pushed in

	

section .)

Triggering Controls (both Α and Β if applicable)

	

8. Disconnect the in put signal and move the trace with

LEVEL

	

Clockwise (+)

	

the Channel 1 POSITION control so it coincides with one

SLOPE

	

+

	

of the h orizontal graticule lines. If the trace is not p arallel

CO UPLI NG

	

AC

	

with the graticule line, see Trace Alignment Adjustment in
th is section.

SOURCE

	

ΙΝΤ

Sweep Controls

	

9. Rotate the SCALE I LLUM control through out its
range and notice that the graticule lines are ill uminated as

	

'
DELAY-TIME

	

0.20

	

the control is turned clockwise (most obvious with mesh or
MULTI PL I ER

	

tinted filter installed) . Set control so graticule lines are
Α and Β ΤΙΜΕ/DIV

	

.5 ms

	

illuminated as desired .
Α VAR	Calibrated
Β SWEEP MODE

	

Β STARTS AFTER
DELAY TIME

	

Vertical
HORIZ DISPLAY

	

Α
MAG

	

OFF

	

10. Change the CH 1 VOLTS/DIV switch from 20 mV	,

POSITION

	

Midrange

	

to 5 mV . If the vertical position of the trace sh ifts, see Step

Α SWEEP LENGT H

	

FULL

	

Attenuator Balance in th is section.

Α SWEEP MODE

	

AUTO TRIG
POWER

	

OFF

	

11 . Set the CH 1 VOLTS/DIV switch to 20 mV and set
the Channel 1 Input Cou pling switch to AC. Connect the 1

Side Panel Controls

	

kHz CA L connector to both the CH 1 OR Χ and CH 2 OR
Υ connectors with two BNC cables and α BNC Τ connector.

Β ΤΙΜΕ/DIV	CAL
VAR IABLE

CA L I BR ATOR

	

.1 V

	

NOTE

If the BNC cables andBNC Τconnecto r are not avail-
2 . Connect the 453Α to α power source th at meets the

	

able, make the following changes in the procedure.
voltage and frequency requirements of the instrument. If

	

Place the BNC jack post (supplied accessory) on the 1

	

,
th e available line voltage is outside the limits of the Line

	

kHz CA L connector and connect the two 10Χprobes
Voltage Selector assembly (on rear panel), see Operating

	

(supplied accessories) to the CH 1 and CH 2 connec-
Voltage in th is section .

	

tors. Connect the probe tips to the BNC jack post.

	

'
Set the CALIBRATOR switch (on side-panel) to 1 V.

3. Set the POWER switch to ON . Allow about five min-
utes warmup so th e instrument reaches α normal o perating

	

12. Turn the Channel 1 POSITION control to center the

	

'
temperature before proceed ing.

	

d is play. The d isplay is α square wave, five d ivisions in amp li-
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tu de wit h about five cycles disp layed on the screen . If the

	

22 . Set the MOD E switch to ADD . The d isp lay shou ld
display is not five divisions in am plitude, see Vertical Gain

	

be four divisions in am plitude . N ote th at either POSITIO N
Adjustment in th is section .

	

control moves the disp lay .

13 . Set the Ch annel 1 Input Cou pling switch to G ND

	

23. Pull th e I NVERT switch . The disp lay is α straight
and position th e trace to th e center horizontal line with the

	

line indicating that the algebraic sum of the two sig n als is
Channel 1 POSITIO N control . Th is provides α ground refer-

	

zero (if th e C hannel 1 and 2 gain is correct) .
ence at th e center horizontal line .

24 . Set either VO LTS/DIV switch to 20 m V . The
14 . Set th e Channel 1

	

Input Cou pling switch to DC .

	

square-wave display indicates that the algebraic sum of the
Note that th e baseline of the waveform remains at the cen-

	

two signals is no longer zero . Return the MOD E switch to
ter horizontal line (ground reference) .

	

C H 1 and both VO LTS/ΠΙV switches to .2 (if using 10Χ
probes, set both VO LTS/DIV switches to 20 mV) . Push in
the I NVERT switch .

15 . Set th e Channel 1 Input Coup ling switch to AC .
Note that th e waveform is centered about the center h ori
zontal line (ground reference) .

	

Triggering

25 . Set the CA L I BR ATOR switch to 1 V . Rotate the Α
LEVEL control th rough ou t its range . The d isp lay free runs

16 . Tu rn th e Channel 1 VA R control th roughout its

	

at the extremes of rotation . N ote th at the Α SWEEP
range . N ote th at the UN CA L light comes on when the VA R

	

TR IG'D ligh t is on only wh en the d isplay is triggered .
control is moved from th e cali brated position (fu lly clock -
wise) . The deflection sh ou l d be reduced to about two d ivi-
sions. Return the VA R control to th e calibrated position .

	

26 . Set the Α SWEEP MOD E switch to NO RM T R IG .
Again rotate th e Α LEVEL control throughou t its range . Α
d isp lay is presented only when correctly triggered . T he Α

17 . Set th e MOD E switch to CH 2 .

	

SWEEP TR IG'D ligh t operates as in A UTO TR IG . Retu rn
th e Α SWEEP MOD E switch to AUTO T R IG and set the Α
LEVEL control for α stable display .

18 . Tu rn the Channel 2 POSITIO N control to center th e
display . The d isp lay will be similar to the previous display
for Channel 1 . Chec k Channel 2 ste p attenuator balance

	

27 . Set th e Α SLO PE switch to - . The trace starts on
and gain as described in steps 10 th roug h 12 . The Channel 2

	

the negative part of the sq uare wave . Return the switch to
Input Cou pling switch and VAR control operate as de-

	

+ ; the trace starts with the positive part of the squ are wave.
scribed in steps 13 th rough 16 .

28 . Set th e Α CO UPL I NG switch to DC . Turn th e Ch an
19 . Set both VOLTS/DIV switches to 50 mV.

	

nel 1 POSITIO N control u ntil the d isplay becomes u nstable
(only part of square wave visible) . Return the Α COUP-
LING switch to AC ; the disp lay is again stable . Since chang-

20 . Set the MOD E switch to A LT and position the Chan-

	

ing trace position ch anges DC level, th is shows how DC
nel 1 waveform to the top of the graticule area and the

	

level changes affect DC trigger coupling . Return the d isp lay
Channel 2 waveform to the bottom of the graticule area .

	

to the center of the screen .
Turn the Α ΤΙΜΕ /DIV switch through out its range . N ote
that the d isplay alternates between ch annels at all sweep
rates .

	

29. Set the MOD E switch to CH 2 ; the display shou ld be
stable . Remove th e signal connected to Channel 1 ; th e dis-
play free runs . Set th e ΙΝΤ TR IG switch to NO RM ; th e

21 . Set the MODE switch to CHOP and the Α TIME/

	

display is again stable . Note that the CH 1 ligh ts in Α and Β
DI V switch to 10 μ s . N ote the switch ing between ch annels

	

Triggering go out wh en the ΙΝΤ TR IG switch is ch anged to
as shown by th e segmented trace . Set the ΙΝΤ T R IG switch

	

NO RM .
t o CH 1 O R Χ-Y ; the trace sh ou ld appear more solid , since
it is no longer triggered on th e between-c h annel switch ing
transients . Tu rn the Α ΤΙΜΕ/DIV switch th roughout its

	

30. Set the Α SOURC E switch to L I NE . Connect α 10Χ
range . Α dual-trace d isp lay is presented at all sweep rates,

	

probe (supp lied accessory) to the CH 2 O R Υ connector .
but unli ke A LT, both channels are disp layed on each trace

	

Connect the probe tip to α line-voltage sou rce and set the
on α time-sh aring basis . Return the Α ΤΙΜΕ/DIV switch to

	

CH 2 VO LTS/DIV switch for α disp lay abou t four d ivisions
.5 ms .

	

in amplitude . If necessary, adju st the Α LEVEL control for

Operating Instructions-453Α /R453A

2-9

ManualsPlus.com

https://www.manualsplus.com/


Ope rating Instructions-453Α /R453A

α stable d isp lay of the sine-wave . Notice th at the display

	

intensified portion appears to jum p between positive slopes
starts on the correct slope . Disconnect th e probe .

	

of the d isp lay . Set the Β S LOPE switch to -; the intensified
portion begins on the negative slope . Rotate the Β LEVEL
control ; th e intensified portion of the display disappears

31 . Connect th e Calibrator signal to both th e CH 2 O R	w hen th e Β LEVEL control is out of the triggerable range .
Υ

	

and Α

	

ΕΧΤ T R IG

	

I NPUT connectors. Set the Α

	

Return th e Β LEVEL control to 0 .
SOURCE switch to EXT. Operatio n of the LEVEL,
S LOPE, and COUPL I NG controls for external triggering are
the same as described in steps 25 throu gh 28 .

	

39 . Set the HO R IZ DISPLAY switch to Β (DELAY ED
SWEEP) . Rotate the D ELAY-TIME MULTI PL I ER d ial
throughout its range ; about one-half cycle of the waveform

32 . Set the Α SOURC E switch to ΕΧΤ - 10 . O peration

	

shou ld be displayed on the screen (lead ing edge visible only
is th e same as for EXT . N ote that the Α LEVEL control has

	

at h igh INT ENSITY control setting) . The disp lay remains
less range in this position, ind icating trigger signal attenu-

	

stable on th e screen, indicating that the Β sweep is trig-
ation . Return the Α SOUR CE switch to INT .

	

gered.

33 . Operation of the Β Triggering controls is similar to Α

	

40. Set the Β SWEEP MOD E switch to Β STA RTS
Triggering .

	

AFTER DELAY TIME . Rotate the DELAY-TIME MULTI-
PL I ER d ial th roug h out its range ; the display moves contin-
uou sly across the screen as the cont rol is rotated .

Normal and Magnified Sweep

34 . Set the Α ΤΙΜΕ/DIV switch to 5 ms and the MAG

	

41 . Rotate the DELAY-TIME MULTI PL I ER d ial fu lly
switch to Χ 10 . The d isp lay should be similar to that ob-

	

counterclockwise a nd set the HO R IZ DISPLAY switch to Α
tained with the Α ΤΙΜΕ/DIV switch set to .5 ms and the

	

ΙΝΤΕΝ D UR I NG Β . Rotate the Α SWEEP LENGTH εοη
MAG switch to OFF .

	

trol counterclockwise ; the length of the d isp lay decreases .
Set the control to the Β EN DS Α position ; now the disp lay
end s after the intensified portion . Rotate the DELAY-

35 . Turn the horizontal POSITION control throughout

	

TIME MULTI PL I ER d ial and note that the sweep length
its range ; it shou ld be possible to position the display across

	

increases as the d isp lay moves across th e screen . Return the
the complete graticule area . Now turn th e F I NE control .

	

Α SWEEP LENGTH control to FULL.
The d isplay moves α smaller amount and allows more pre-
cise positioning . Ret u rn the Α ΤΙΜΕ/DIV switch to .5 ms,
the MAG switch to O FF and return the start of the trace to

	

42 . Turn the Β VA R IABLE control (on side panel)
the left graticule line .

	

th roughout its range . N otice that the UNCA L Α OR Β light
comes on when the Β VAR IABLE control is moved from
the CAL position (fu lly clockwise) . The Β sweep rate

36 . Turn the Α VAR control throughout its range .

	

(intensified portion) is slower by about 2.5 times in the
N otice that the UN CAL Α OR Β light comes on wh en the Α

	

fully counterclockwise position, as indicated by α longer
VAR control is moved from the cali brated position (fu lly

	

intensified zone . Return the Β VA R IABLE control to CAL .
clockwise) . The sweep rate is slower by about 2.5 times i n
the fully countercloc kwise position as ind icate d by more
cycles d isplayed on the CRT. Retu rn the Α VA R control to

	

43. Set the HOR IZ DISPLAY switch to M IX ED and the
the calibrated position .

	

DELAY-TI ME MULTI PL I ER to 5.00 . N otice th at the first
half of th e sweep is at the sweep rate of the Α time base (5
ms/DIV), and the last half is at th e sweep rate of th e Β time

Delayed Sweep

	

base (0.5 ms/DIV) . Rotate the DELAY-TIME MULTI-

37 . Pull the D ELAYED SWEEP knob out and tu rn it to

	

PLI ER dial th roughout its range and notice that the disp lay
switches between time bases at the point ind icated by the

50 μ s (D ELAY TIME remains at .5 ms) . Set the HO R IZ

	

DELAY-TIME MULTI PL I ER dial . Retu rn the HO R IZ DIS-
DISPLAY switch to Α ΙΝΤΕΝ D UR I NG Β . An intensified	PLAYswitch to Α .
portion, about one division in length , should be shown at
the start of the trace . Rotate the DELAY-TIME MULTI-
PL I ER d ial through out its range ; the intensified portion

	

Single Sweep
shou ld move along the d isplay .

44 . Set the Α SWEEP MOD E switch to SI NG LE SWEEP .
Remove the Cali brator signal from the C H 2 O R Υ connec

38 . Set the Β SWEEP MODE switch to TRIGGERABLE

	

tor . Press the RESET bu tton ; the RESET light should come
AFTER DELAY TIME . Again rotate the DELAY-TIME

	

on and remain on . Again apply th e signal to the CH 2 OR Υ
MULTI PL I ER dial throughout its range and note that th e

	

connector ; α single trace sh ou l d be p resented and the
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7 . Advance th e I NTENSITY control until α d isplay is

	

5. Set the HO R IZ DISPLAY switch to Β (DELAYED
visible (if display is not visible with the I NTEN SITY con-

	

SWEEP) . Delayed sweep rate is shown by the dot on the
trol at mid range, press the BEAM F I ND ER switch and

	

DELAYED SWEEP ( Β ΤΙΜΕ/DIV ) knob .
ad just th e VO LTS/DIV switch until the d isp lay is reduced
in size vertically ; then center th e com pressed d isp lay with
the vertical and horizontal POSITION controls ; release the

	

6. F or α delayed sweep display with less j itter, set the Β
BEAM FI ND ER) . Set th e FOC US control for α well-defined	S WEEP MOD E switch to T RIGGER ABLE AFT ER DELAY
disp lay .

	

TIME, all Β Triggering switches up, and ad ju st the Β
LEVEL control for α stable display .

8 . Set th e VO LTS/DI V switch and vertical POSITION
control for α display wh ich remains with in the graticule
area vertically .

	

Mixed Sweep Display (Y-Τ Display)

9 . Set th e Α LEVEL control for α stable disp lay .

10 . Set the Α ΤΙΜΕ/DIV switch and horizontal POSI-
TION control for α display wh ich remains within the grati-
cule area horizontally .

Magnified Sweep Display (Y-Τ Display)

1 . Follow steps 1 - 10 for N ormal Sweep Display .

2 . Adjust the horizontal POSITIO N control to move the
area to be magnified with in the center d ivision of the C RT.
If necessary, change the ΤΙΜΕ/DIV switch setting so the
comp lete area to be magnified is with in the center division .

3 . Set the MAG switch to Χ 10 and adjust the horizontal
F I NE control for precise positioning of the magnified dis-
play .

Delayed Sweep Display (Y -Τ Display)

1 . Follow steps 1 - 10 for N ormal Sweep Display .

Operating Instructions-453A/R453A

1 . F ollow steps 1 - 10 for Normal Sweep Disp lay .

2 . Set the Β SWEEP MODE switch to Β STARTS
AFTER DELAY TIME, HO RIZ DISPLAY switch to
M IX E D, and Α SWEEP LENGTH to FULL .

3 . Pull out the D ELAYED SWEEP ( Β ΤΙΜΕ/DI V ) switch
and turn clockwise to obtain the amount of magnification
desired .

4 . Adjust the DELAY-TIME MULTI PL I ER d ial to vary
the amount of delay time before th e start of the magnified
portion of the d isp lay .

5 . For mixed sweep d isp lay with less j itter, set the Β
SWEEP MOD E switch to T RIGGER ABLE A FTER DELAY
TIME, all Β Triggering switches up, and adjust the Β
LEVEL control for α stable d isplay .

Χ -Υ Display

1 . Set the I NTENSITY control fully cou nterclockwise .

2 . Set both In put Cou pling switches to AC and VA R
2 . Set the Β SWEEP MOD E switch to Β STA RTS

	

VOLTS/DIV controls to calibrated .
AFTER DELAY TIME, HO R IZ DISPLAY switch to Α
ΙΝΤΕΝ D UR I NG Β , and the Α SWEEP LENGTH control to
FULL.

	

3 . Set the ΙΝΤ TR IG switch to C H 1 OR Χ-Y, HOR IZ
DISPLAY switch to Χ-Y, Β SO URCE switch to ΙΝΤ , the
Vertical MODE switch to C H 2, and th e Β COUPL I NG

3 . Pull out the D ELAY ED SWEEP ( Β ΤΙΜΕ/DIV ) switch	switch to DC . Center th e horizontal POSITION control .

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

	

4. Set the POWER switch to ON . Allow several minutes
the I NT ENSITY control setting .

	

warmu p .

4 . Adjust the DELAY-TIME MULTI PL I ER dial to posi-

	

5 . Connect th e Χ (horizontal) signal to the CH 1 OR Χ
tion the intensified zone to the portion of the disp lay to be

	

connector and the Υ (vertical) signal to the C H 2 O R Υ
delayed .

	

connector .
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LEVEL

SLOPE

0
"

	

S LOPE

	

Negative
"

	

+

	

( -1 Slope

SLOPE

SLOPE

F ig . 2-9 . E ffects of Triggering LEVEL co n trol and SLOPE switc h .

Waveforms o b tain ed with the Triggering
LEVEL con trol set i n the+ region .

Waveforms obtained with the Triggering
LEVEL control set in the - region.

_ Ι

Positive
"1 + 1 Slope

ι

	

ι
Negative

EmMisomΜΕιιιιι
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ι

ι
ι
ι
ι
ι

th e sweep rate set by the Β ΤΙΜΕ/DIV switch . F ig . 2-15
ill u strates α typ ical mixed sweep disp lay .

Β Sweep Mode . The Β SWEEP MOD E switch provides
two modes of delayed sweep o peration . F ig . 2-16 illustrates
the difference between these two modes . In th e Β STA R TS
AFTER DELAY TIME position, the Β swee p is presented
immediately after th e delay time (see F ig . 2-16A) . The B
sweep is triggered at α selected point on Α swee p to provide
th e delay time ( Β sweep essentially free running) . Since t h e
delay time is the same for each sweep , t he d isplay appears
stable . In th e T R IGG ER ABLE AFT ER DELAY TIME
position, the Β swee p operates only when it is triggered (by
Trigger Circuits) after t h e selected delay time (see F ig .

ι
ι
ι
ι
ι

ι

Fig . 2-14 . DELAY-TIME MULTIPL IER dial . Reading s hown : 3.55 .

ι

	

Α Sweep

	

ι
FE- (Delay) -1. ι

	

ι
Time

	

~k--(- Β Sweep Time

ι
ι

Fig. 2-15 . Α typical mixed sweep display (Α ΤΙΜΕ /DI V set to 1 ms,
Β ΤΙΜΕ/DIV set to .1 ms, a nd the DELAY-TIME MULTIPL I ER dial
set to 3.55) .

Operating Instructions-453Α /R 453A

2-16Β ) . The Β Triggering controls operate as d escribed in
th is section .

Delayed Sweep Operation . To obtain α delayed sweep
display, use th e following p rocedure .

1 . Obtain α stable d isp lay with the HO R IZ DISPLAY
switch set to Α .

2 . Set the HO R IZ DISPLAY switch to Α ΙΝΤΕΝ D UR-
I N G Β .

3 . Set the Β SWEEP MOD E switch to the desired setting .
If TR IGG ER ABLE A FTER DELAY TIME is selected, cor-
rect Β Triggering is also necessary .

4 . Set the delay time with the Α ΤΙΜΕ /DIV switch and
the DELAY-TIME MULTI PL I ER dial .

5 . Pull th e D ELAY E D SWEEP (Β ΤΙΜΕ/DI V ) knob out
and set to th e d esired sweep rate .

6 . If the T R IGG ERABLE A FTER DELAY TIME
position is used, check the d isp lay for an intensified por-
tion . Absence of the intensified zone indicates that Β sweep
is not correctly triggered.

7 . Set th e HO R IZ DISPLAY switch to Β (D ELAYE D
SWEEP) . The intensified zone shown in the Α ΙΝΤΕΝ
D UR I N G Β position is now d isplayed at the sweep rate
selected by the Β ΤΙΜΕ/DI V switch .

Several examples using the delayed sweep feature are
given under Basic App lications in th is section .

Mixed Sweep Operation . To obtain α mixed sweep dis-
play, use th e following procedure :

1 . Follow the proced ure given above for Delayed Sweep
Operation .

2 . Set the ΗΟΒΙΖ DISPLAY switch to M IX E D . The first
part of the d isplay is at the sweep rate set by the Α TIME/
DI V switch . The last part is at th e sweep rate of t h e Β
ΤΙΜΕ/DI V switch . The DELAY-TIME MULTI PL I ER dial
determines the point th at the sweep rate changes from Α to
Β .

Α Sweep Length . The Α SWEEP LENGTH control is
most usefu l when used with d elayed sweep . As the control
is rotated cou nterclockwise from the FULL position, the
length of the Α sweep decreases (sweep rate remains con-
stant) until it is about four d ivisions long in the cou nter-
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Ι
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0
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1
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Ι
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Ι
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Ι
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1

	

Ι
pulse pulse Ι

	

1
Ι

	

Ι
1

	

1

1 1

1
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ι

/

	

\

	

Ι

A sweep
MMMMAIEEI I- display

I n tensified portion

	

\\

	

Ί

	

I nten sified portio n
of waveform

	

\\

	

of waveform

Μ"""ΕΜ""Ε" "Η""ΕΜ"ΜΕ"
Ν"""ΜΕ/""Μ "ΕΝΜΕΜ"Ε"W"""ΜΕ"""Ε Μ"""ΜΕΜ"ΜιΕ
ΜΕΝΕΜ """"

	

""""ΜΜ""""Emmons """ΕΜ""""ΜΕΝΕΜ = - .

	

""""ΝI( Α ) Β STARTS A FTER DELAY TIME

	

( Β ) TR IGGERABLE AFTER DELAY TIME

clockwise position (not in Β EN DS Α detent) . The Β EN DS

	

time and delayed sweep rate in the normal manner . Tu rn
Α position produces α d isplay which ends immediately

	

the Α SWEEP LEN GTH control counterclockwise until the
following Β sweep if the Β sweep ends before the normal

	

sweep ends immediately following the intensified portion
end of Α sweep. The Α SWEEP LEN GTH control is used to

	

on the display . Now set the H OR IZ DISPLAY switch to Β

increase the repetition rate of delayed sweep dis plays .

	

(DELAY E D SWEEP) . This method provides the maximum
repetition rate for α given delayed sweep display . In the Β

To use the Α SWEEP LEN GTH control, set the HO R IZ

	

ENDS Α position, th e maximum delayed sweep repetition
DISPLAY switch to Α ΙΝΤΕΝ D UR I N G Β and set the delay

	

rate is maintained automatically .

ι
ι
ι
ι
ι
ι
ι
ι
ι
ι
ι
ι

'F ig . 2-16 . Compa r iso n of delayed-sweep modes . (Α ) Β STARTS AFTER DELAY TIME, (Β ) TR IGGERABLE AFT ER DELAY TIME . In eac h
dis p lay th e Β sweep is delayed α selected amount of time by the Α sweep .

ι

ι
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MENEIREMEN

Fig. 2-28 . Ph ase-differe n ce measurement from an Χ - Υ d isplay .

MEMEMEMEME

7 . Subtract the inherent phase sh ift from the phase angle
φ to obtain t he actual phase difference .

Example . Assume an inherent phase difference of 2°
with α d is p lay as shown in F ig . 2-28 where Α is 5 divisions
and Β is 10 d ivisions .

Using the formula :

is α circle, the signals are 90° out of phase . F ig . 2-29 shows
the lissa j ou s d isp lays produced between 0° and 360° .

	

From the trigonometric tables :
Notice t h at above 180° phase sh ift, the resu ltant disp lay is
th e same as at some lower angle .

	

φ = 300

Substituting the given val u es :

Sine 0 = ό = 0.5

Operating Instrucltions-453Α /R453A

Sine φ = Α
Β

F ig . 2-29 . Phase of lissa j ous d isp lay . (Α ) 0 ° or 360° , (Β ) 30 ° or 330 ° , (C) 90' or 270 ° , (D) 150 ° or 210 ° , ( Ε ) 180° .
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Circuit Descri ption-453Α/R453A

ever, at h igher frequencies, the reactance of the capacitors

	

selected to provide th e same amplitude AC and DC signal at
d ecreases and the attenuator becomes primarily α εαραε-

	

the base of Q33. C24 couples h igh -freq uency i nformation
itance voltage d ivider .

	

to the junction of R25-R26, thereby reducing the load ing
at the base of Q43.

In add ition to provid ing constant attenuation at all fre-
quencies with in the bandwidth of the instrument, the Input

	

Feedback Amplifier
Attenuators are designed to maintain the same in put RC
characteristics (one megohm Χ 20 p F) for each setting of

	

Feedback Amplifier Q34 and Q54 changes the overall

the CH 1 VO LTS/DIV switch . Each attenuator contains an

	

gain of the Channel 1 Vertical P ream p to provide the cor-

ad j ustable series capacitor to provide correct attenuation at

	

rect deflection factor in the 5 and 10 mV positions of the
h ig h -freq uencies and an ad j ustable shunt ca pacitor to pro-

	

CH 1 VO LTS/DIV switch . Gain of th is stage is determined
vide correct input capacitance .

	

by the ratio of R46- R 50 to R 43, R 44, or R45 . In the 5 mV
position of the CH 1 VO LTS/DI V switch , the network
C43A-C43 B -C43C-C43D-C43 E -L 43A-R43A- R 43C-R 43E is

In put Stage

	

connected into the emitter circuit of Q34. The ratio be-
tween R46-R50 and R43 provides α gain of about 10 .

The Channel 1 signal from the In put Attenuator is con-

	

C43A, C43C, L 43A, and R43C are ad justable to provide
nected to th e Input Stage through the network C17-C18-

	

hig h -freq uency peaking for the network . In the 10 mV posi-
C20- R 16- R 17-R 18- R 19- R 20-R 21 . R 16, R 17, and R20 pro-

	

tion, conditions are th e same except that the networ k
vide the input resistance for th is stage. These resistors are

	

C44A-C44B-C44C-L 44A-R44A-R 44B -R 44C is connected
part of the attenuation network at all CH 1 V O LTS/DIV

	

into the circuit in place of the previous network . The ratio
switch positions. Variab le capacitor C17 ad j usts the basic

	

between R 46-1350 and R44 provides α gain of about five
input time constant for α nominal value of one megohm Χ

	

times in th is CH 1 VOLTS/DIV switch position . C44C
20 picofarads . The divider action of R 16- R 17-R 20 allows

	

and

	

R 44C

	

provid e

	

h ig h	fre quency

	

pea k ing

	

for

	

th is
about 98%ο of DC and low-frequency signals to pass to the

	

network . In the 20 mV and h igher CH 1 VO LTS/DIV
gate of FET (field-effect transistor) Q23A . C18, with the

	

switch positions, the gain of the Feedback Amp lifier is
stray capacitance in the circuit, forms an AC divid er wh ich	about2.5 as estab lished by the ratio between R 46-R 50 and
maintains th is same voltage division for h igh -freq uency sig-

	

R45 . Ad j ustable ca pacitor C45A p rovides h igh -frequency
nals . R 18 limits the current d rive to the gate of Q23A .

	

peaking for the Feedback Amplifier stage. C49 and R49
Diode CR 18 protects the circuit by clamping the gate of

	

provid e h igh -frequency damping for the circuit . As men-
Q23A at about -12 .5 volts if α h igh -amplitud e negative

	

tioned previously, th e STEP ΑΤΤΕΝ BA L ad justment is set
signal is a pplied to the CH 1 O R Χ connector . Over-voltage

	

to provide zero volts at th e emitter of Q34when the input
protection for h igh -am plitud e positive signals is provid ed by

	

is at zero volts. Since there is no voltage difference across
forward conduction of Q23A . Th is current path is th rough	emitterresistor R 43, R44, or R45, changing the value of
R 23, L23, CR 36, and CR 37 .

	

the resistance d oes not change the current in the circuit .
T h erefore, the trace position will not change when
switch ing between the 5 mV , 10 mV , and 20 mV positions
of the CH 1 VO LTS/DIV switch if the ST EP ΑΤΤΕΝ BA L

FET Q23B is α constant current source for Q23A and

	

control is correctly ad justed .
also provides tem perature compensation for Q23A . ST EP
ΑΤΤΕΝ BAL ad j ustment R30 varies the gate level of Q23B
to provid e α zero-volt level at th e emitter of Q34 with no
signal a pplied . W ith α zero-volt level at the emitter of Q34,

	

V ertical position of the trace is determined by the
the trace position will not change w hen switch ing between

	

setting of POSITIO N co ntrol R40 . Th is control changes the
the 5, 10, and 20 mV positions of the CH 1 VO LTS/DIV	currentinto the emitter of Q34, α low-impedance point,
switch .

	

wh ic h results in negligible voltage change at th is point .
However, the change in current from the POSITION con-
trol prod uces α resultant DC voltage at the output of the

DC and low-frequency signals are connected from the

	

F eedback Amp lifier stage to change the vertical position of
source of Q23A to the Feed back Amp lifier th rough R 23,

	

the trace. CH 1 Position Center adjustment R55 is adjusted
L23, Q33, and R39 . L23 isolates the base of Q33 from the

	

to provid e α centered display when the Channel 1 POSI
source of FET Q23A . Diodes C R 34-CR 35 and CR 36-C R37

	

ΤΙΟΝ control is centered (with α zero-volt DC input level) .
limit the d ynamic range of the signal at the base of Q33 and
prevent th e following stages from being damaged by α large
voltage swing at the source of Q23A . T he signal path for

	

Zener diode VR53 provides α low-impedance current
h ig h -freq uency signals is through C23, Q43, and C39. H ig h -

	

source for Q54. Variable capacitor C54 provid es feedback
freq uency signals at the emitter of Q43 are connected to

	

from the collector to th e base of Q54 for amplifier stab ili-
the base of Q33 through C38 . Th is allows Q33 to be d riven

	

zation . The output signal from the F eedback Amp lifier
at h igh frequencies wh ile preventing the base circuitry of

	

stage is connected to the Para phase Amplifier stage and the
Q33 from capacitively loading the input FE T, Q23A . C38 is

	

Channel 1 Trigger Pickoff stage.
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Circuit Description-453Α/R453A

Sign al i n from
Chan nel 1 Ver tical

Preamp

Signal in from
Chann el 2 Vertical

P reamp

3-8

R212 R222

*ΟCR202 CR201

R217 Ζ

	

Ζ R211

	

R221 Ζ

	

Ζ R227

\ S230A
-12 ν

	

\_ --

	

MnnF 1-- _ _ -/

	

-12 ν

CR206

VCR207

Chann el 1 Diode Gate

Signal p at h

Reverse-biased diode

To
Delay-L ine

Driver

F ig . 3-5 . E ffect of Diode Gates on sig n al path (simplified Ve r tical Switch i ng diagram) . Co n ditio n s shown for CH 1 position of MOD E switc h .

Switch i ng MUIt i V i brdtor

	

Q234 is off and holds th e emitter of Q215 more negative
than the emitter of Q225 . Wh en both Q215 and Q225 were

ALT . In th is mode of operatio n , t he Switching M ulti-

	

off the voltage at t h eir bases became approximately equal .
vibrator operates as α bistable multivibrator . In th e A LT

	

Now when Q234 comes back on, the transistor with the
position of the MOD E switch , -12 volts is app lied to the

	

most negative emitter will start conducting first with the
emitter of Alternate Trace Switch i ng Am plifier stage Q234

	

resulting negative movement at its collector holding the
by the MOD E switch . Q234 is forward b iased to su pply

	

other transistor off . The conditions described previously are
current

	

to

	

the

	

"on"

	

Switch in g-Μυ ltivibrator

	

transistor

	

reversed ; now the Ch annel 1 Diode Gate is reversed biased
through R 234, and CR218 or CR 228 . For example if

	

and the Ch annel 2 signal passes through the Channel 2
Q225 is cond ucting, current is su pp lied to Q225 through	Dio de Gate .
R 228 . The current flow th rough collector resistors R221
and R 222 d rops t h e C R207-C R208 cathode level negative
so the Channel 2 Diode Gate is blocked as for Channel 1

	

Reference F eedback stage Q253 provides common-mode

only operation . The signal passes through the Channel 1

	

voltage feedback from the Delay-Line Driver stage to allow

Diode Gate to the Delay-L ine Driver stage .

	

the diode gates to be switched with α minimum amplitude
switch ing signal . The emitter level of Q253 is con nected to
the junction of the Switching Mu ltivibrator collector resis

The alternate-trace sync pulse is applied to Q234

	

tors, R211- R 212 and R221- R222 through CR213 or
at the end of each sweep . Th is negative-going sync pulse

	

CR223 . The collector level of the "on" Switch i ng M ulti-
momentarily interrupts th e current through Q234 and both	vibratortransistor is negative and either CR 213 or C R223 is
Q215 and Q225 are turned off. When Q234 turns on again

	

forward biased . This clamps t he cathod e level of the
after the alternate-trace sync pulse, th e c h arge on C218

	

forward-biased shunt d iodes in t he applicable Diode Gate
determi n es whether Q215 or Q225 conducts . For example,

	

about 0 .5 volt more negative than the emitter level of
wh en Q225 was conducting, C218 was charged negatively

	

Q253 . The level at the emitter of Q253 follows the average
on th e C R 218 side to the emitter level of Q215 and

	

voltage level at the emitters of the Delay-L ine Driver stage .
positively on the CR 228 side . T h is charge is stored while

	

The sh unt d iodes are clamped near t h eir switching level and
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Α

From Q63,
Ch 1 Vertical
Preamp

F rom Q284,
Vertical
Switch i n g

S230B

ΙΝΤ T R IG
Ι
Ι

Ι
Ι
Ι
Ι
Ι
Ι
Ι
Ι DS400

	

DS401

Ι

ι

Ι N ORM

	

CΗ 1

	

ςΗ 1
(Α Triggeri n g)

	

Ι (Β Triggering)

F ig . 3-7 . Trigge r P reamp detailed block diagram .

Circuit Description-453Α /R453A

Internal
trigger
signal to
Α Trigger
Generator

Internal
trigger
sign al to
Β Trigger
Generato r

In th e CH 1 OR Χ -Υ position of the ΙΝΤ TR IG switch ,

	

converts the trigger voltage signal at its base to α current
the internal trigger signal is obtained from the emitter of

	

d rive for the remainder of the Trigger Preamp . C R408 in
Q63 in the CH 1 Vertical Preamp circuit . Now, the internal

	

the emitter circuit of Q404 provides thermal compensation
trigger signal is α sample of only th e signal app lied to the

	

for th e am plifier .
CH 1 OR Χ connector . The CH 1 lig hts are turned on to
ind icate that th e ΙΝΤ T R IG switch is in the CH 1 O R Χ -Υ
position and the CH 1 OU T connector is discon nected from

T he signal current at th e collector of Q404 is connectedthe circuit .

	

to the base of Q414 . Q413, Q414, and Q423 are connected
as α curren t-driven, voltage-output operational amplifier .

R402, R 403, and R404 terminate the coaxial cables

	

The amp lified signal at the collector of Q414 is connected
from the trigger pickoff stages to provide α constant load

	

d irectly to the base of Q413, and to the base of Q423

for these stages . In t h e NORM position of t he ΙΝΤ TR IG

	

through zener diod e VR 421 . Th is zener diode provides α

switc h ,

	

the

	

NO RM

	

trigger

	

signal

	

from

	

the

	

Vertical

	

DC voltage drop wh ile the signal is connected to the base of

Switc h ing circuit is terminated at the in put to the amp lifier

	

Q423 with minimum attenuation . 0413 and Q423 are con-

by R404 . The C H 1 O R Χ -Υ trigger signal from the C H 1

	

nected as emitter followers in t h e com plementary sym-

Vertical Pream p circu h is terminated at the C H 1 OU T

	

metry am plifier configuration . Th is configuration over-

connector by R402 . I n the CH 1 O R Χ -Υ position, the CH	comesth e basic limitation of emitter followers ; inability to

1 O R Χ -Υ trigger signal is terminated at the input to the

	

provide eq ual response to both positive- and negative-going

amp lifier by R 404, and the NO RM trigger signal is termina-

	

portions of α signal . Th is is remedied in th is configuration

ted by R403 .

	

by using an ΝΡΝ transistor for one emitter follower, 0413,
and α ΡΝΡ transistor for th e other emitter follower, Q423 .
Since Q413 is an ΝΡΝ transistor, it responds best to

Amplifier Circuitry

	

positive-going signals and Q423, being α ΡΝΡ transistor
responds best to negative-going signals . The result is α cir-

The internal trigger signal selected by the ΙΝΤ T R IG

	

cuit which has eq ually fast response to both positive- and
switch is connected to the base of Q404 . Transistor Q404

	

negative-going trigger signals wh ile maintaining α low out-

3- 1 1

ManualsPlus.com

https://www.manualsplus.com/


https://www.manualsplus.com/


ι

ι
ι
ι
ι
ι
ι
ι
ι
ι
ι
ι
ι

ηαΙ positions . H owever, in the LF REJ position of the Α

	

which the sweep is triggered . The reference voltage for the
COUPL I NG switch , th e med ium and h ig h -frequency resis-

	

comparator is provided by Α LEVEL control R460 a nd Α
tance d rops to about 90 kilohms due to the add ition of

	

Trigger Level Center adjustment R462 . The Α Trigger Level
C436-R436 in the circuit . In the ΕΧΤ - 10 position, α 10

	

Center ad justment sets the level at the base of Q464 so the
times frequency compensated attenuator is connected into

	

d is play is triggered at the zero-volt DC level of the incoming
the in put circuit . This attenuator reduces the input signal

	

trigger signal when the Α LEVEL control is centered . The Α
am plitude 10 times to provide more Α LEVEL control

	

LEVEL control varies the base level of Q464 to select the
range while maintaining the one-megohm Χ20 pF i nput RC

	

point on the trigger signal where triggeri ng occurs .
characteristics.

Trigger Coupling

The Α COUPL I NG switch offers α means of accepting or
rejecting certai n frequency components of the trigger sig-
nal. In the AC and LF REJ positions, the DC component of
the trigger signal is blocked by cou pling 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 k ilohertz are atten-
uated .

The HF REJ position attenuates h igh-frequency com-
ponents of the triggering signal . The trigger signal is AC
cou pled to the in put, attenuating signals below about 30
hertz and above about 50 kilohertz . The DC position pro-
vid es eq ual cou pling for all signals from DC to 60 mega-
hertz .

Input Stage

The trigger signal from the Α COUPL I NG switch is con-
nected to the Input Stage th rough the network C440-R438-
R439-R440-R441 . R438-R439 provide the in put resistance
for th is stage. The voltage-d ivider action of R438-R439
allows about 98% of DC or low freq uency 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 wh ich maintains about th is same voltage d ivi-
sion for h igh -freq uency signals. R 440 limits the current
d rive to the gate of FET Q443 . Diode CR441 protects the
circuit by clamping the gate of Q443 at about -12 .5 volts
if α h igh -am plitude negative signal is applied to the ΕΧΤ
TRIG INPUT connector. Over-voltage protection for h igh-
amplitude positive signals is provided by the forward con-
duction of FET Q443 .

Q443 is connected as α source follower to provide α high
input impedance and α low output imped ance . As α result,
this stage provid es isolation between the Α 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

	

The slope of the input sign al wh ich triggers the Α sweep
VR460 provide protection for the Slope Comparator stage

	

is determined by Α SLOPE switch S455 . When the Α
transistors, Q454 and Q464 .

	

SLOPE switch is set to the - position, the collector of
Q454 is connected to the +12-volt su pply through CR456

Slope Comparator

	

and R467 . The anode of CR466 is ground ed and it is re-'
verse biased . Now the collector current of Q464 must flow

Q454 and Q464 are connected as α difference amp lifier

	

through CR465, R459, the p arallel combination CR475
(com parator) to provide selection of the slope and level at

	

and R468-R469-L469, and R467 to the +12-volt supply

Circuit Description-453Α/R453A

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 cu rrent flow through R458
produces α larger voltage drop, and the emitters of both
Q454 and Q464 go more positive . Α more positive voltage
at the emitter of Q464 reverse biases this transistor, since
its base is held at the voltage set by the Α LEVEL control,
and its collector current decreases. At the same time, Q454
is forward b iased and its collector current increases . N otice
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 - slo pe operation or the
signal at the collector of Q454 for + slope operation. Th is
selection is made by SLOPE switch S455 .

When the Α LEVEL control is set to 0 (midrange), the
base of Q464 is at about one volt positive, which corres-
ponds to α 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 +ρ.3 volt .
Since the base of Q454 must be about 0 .65 volt more posi-
tive than the emitter before it can cond uct, the comparator
switches arou nd the zero-volt level of the trigger signal
(zero-volt level on the trigger signal correspond s to about
one volt positive at th is point) . As the Α LEVEL control is
turned clockwise toward +, the voltage at the base of Q464
becomes more positive . Th is increases the current flow
through R 458 to produce α 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-
sulta nt CRT d isp lay starts at α more positive point on the
displayed signal . When the Α LEVEL control is in the -
region, the effect is the opposite, to produce α resultant
CRT d is play which starts at α more negative point on the
trigger signal .
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Circuit Descri ption-453A/R453A

(see Fig . 3-9) . Since the output pulse from the Α Trigger

	

operates in its low-voltage state . The current from one of
Generator circuit is derived from th e negative-going portion

	

the transistors in t he Slope Comparator stage is diverted
of the signal app lied to the Trigger TD stage, the sweep is

	

through th e Trigger TD stage by th e Α SLOPE switch . As
triggered on the negative-going portion of t he input trigger

	

th is current increases due to α change in th e trigger signal,
signal (signal app lied to Trigger TD stage is in phase with	tunnel d iode C R475 switches to its h igh -voltage state . L 469
th e in put signal for - slope triggering) . When t he Α SLOPE

	

opposes t h e sudd en change in current, wh ich allows more
switch is set to +, cond itions are reversed (see F ig . 3-10) .

	

current to pass through CR475 and switch it more quick ly .
Q464 is connected to the +12-volt supp ly through C R 466

	

As the current flow stab ilizes, L469 again conducts the
and R 467 . The anode of C R456 is grounded to divert the

	

major part of t h e current . However, the current t h rough
collector current of Q454 through the Trigger TD stage .

	

CR475 remains h ig h enough to hold it in its high-voltage
The signal a pp lied to the Trigger TO stage is now 180 ° out

	

state . The circuit remains in th is cond ition until the current
of phase with the input trigger signal, so the sweep is trig-

	

from the Slo pe Com parator stage decreases due to α change
gered on the positive-going portion of the in put signal .

	

in the trigger signal app lied to the input . Then, the current
through C R 475 decreases and it reverts to its low-voltage
state .

Trigger TD

T he Trigger TO stage shapes the output of t h e Slope

	

Pulse Am p l i f i er

Comparator to provide α trigger pulse with α fast lead ing

	

The trigger signal from the Trigger TO stage is connected
edge . Tunnel d iode CR 475 is q uiescently biased so it

	

to th e base of Pulse Amplifier Q473 through R 472 . The

3- 1 4
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CR456 Q

ά

S455

-

	

SLQPE

	

- - -Ι

	

R467

	

C467

	

R473
Ι

	

Ι

C466

CR455 CR465

δ* CR466

-12 V

R453

+12 V

C473

R468 ~

	

~CR475

R471

-0 ΤΡ475

R469

	

ρ L469

R459

	

Ι R472

	

Q473

Av\A/-- I :

5

	

~.Υ

Current path

Reverse-biased d iode

+75 V

Fig . 3-9 . Trigger p at h for negative-slope triggering (simplified Α Trigger Generator diagram) .
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trigger pulse at th is point is basically α negative-going pulse

	

+ρ.5 volt . Α simultaneous negative-going pulse with the
with α fast rise . The width of the pulse d epends upon the

	

same wid th as the trigger pulse is available at the emitter of
waveshape of the input signal and th e setting of the Α

	

0473 . This pulse is connected to t he Auto Pulse Amp lifier
L EVEL control . Q473 is connected as an amplifier with the

	

stage .
primary of pulse transformer Τ474 provid ing th e major col-
lector load . T he negative-going pulse at th e base of Q473

	

Auto Pulse Amplifier
d rives it into heavy cond uction and the resulting current
increase of Q473 flows through Τ474, R474, Q473, C473,

	

The negative-going trigger pulse from the emitter of
and C467 . Due to the short time constant of the RC net-

	

Q473 is connected to th e base of Q484 through R481 . Th is
work involving C473, the current of Q473 quick ly returns

	

stage is similar to the Pulse Amplifier stage . Ind uctor L484
to the level determined by 8473 . The resultant signal at the

	

provid es th e collector load for this stage . The positive-going
collector of Q473 is α positive-going fast-rise pulse with the

	

portion of the trigger pulse is cou pled to the Auto M ulti-

width determined by th e time constants of t h e RC network	vibratorstage th rough C R484. C R483 clamps the collector

in th e circuit . Τ474 inverts the output pulse to produce α

	

of Q484 at about -0.5 volt to eliminate negative transients .

negative-going trigger pulse wh ich is coincident with the rise
of the output signal from the Trigger TD stage . This

	

Auto M ultivibratornegative-going trigger pulse is connected to the Α Sweep
Generator circuit through C476-R 476 . C R 474 limits th e

	

The basic configuration of the Auto M ultivibrator stage
collector of Q473 from going more positive t han about

	

is α monostable multivibrator made up of Q485 and Q495 .

CR455 CR465

-12 V

R453

CR456 _V*

	

Ι

	

\,/ C R466

+12 V

R471

R459

	

R469 ~

	

~ ι469

R472

Cu rrent path

Reverse-biased diode

Circuit Description-453A/ R453A

+7ς V

R473

0473

F ig . 3-10 . Trigger path for p ositive-slope triggerin g (simp lified Α Trigger Ge nerator diagram) .
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Auto
gate
from
Auto

Multivi b rator

Trigger Pu lse
from Α Trigge r

Generator

Fig. 3-11 . Α Sweep Gener ator detailed block diagram .

Circuit Description-453Α /R453A

Sawtoot h Sweep
Generato r
0533, 0531

S530A

Α sweep to
Delay-P ic k off
Comparator

Β Sweep
Generator

--}"~ Α sweep to
Horizontal
Amplifier

Α unblan k i n g gate
Alternate trace
sy n c pu lse

Α GATE

turn-off d iode with low reverse leakage to red uce switching

	

Q533 through R533 . This produces α positive-goi ng output
time and improve timing li nearity at the start of the sweep.

	

voltage which is connected to the base of Q531 through
R536 . Q531 am plifies and inverts the voltage change at its
base to produce α negative-going Sawtooth output . To pro-

Sawtoot h Sweep Generator . The basic generator circuit

	

vide α linear charging rate for the Timing Capacitor, the
is α M iller Integrator circuit . When the current flow through	sweep output signal is connected to the negative side of
C R533 is interru pted by the Sweep Gate signal, th e Timing

	

C530. Th is feedback provides α constant charging current
Capacitor C530 begi ns to charge through Timing Resistor

	

for C530 wh ich maintains α constant charge rate to prod uce
R 530, and the Α Sweep Cal Adj ustment R 531 . The Timing

	

α li near Sawtooth output signal . The output voltage con-
Capacitor and R esistor are selected by the Α ΤΙΜΕ/DI V	tinuesto go negative un til the circuit is reset through the
switch to change sweep rate . The Α Sweep Cal ad j ustment

	

Sweep R eset Multivibrator stage . The output signal from
allows calibration for accurate sweep timing . The Α VA R

	

the collector of Q531 is connected to the H orizontal
control, R530Y (see Timing Switch diagram), provides vari-

	

Amplifier circuit through R538, the Delay Pickoff Com-
able swee p rates by varying the charge rate of the Timing

	

parator stage i n the Β Sweep Generator circuit th rough
Capacitor . UNCA L lig h t DS530W (see Diagram 12) ind i-

	

R532, and the Β Sweep Start stage th rough the H OR I-
cates when the sweep is not calibrated .

	

ZONTA L DISPLAY switch .

The positive-going voltage at the R530 side of C530 as it

	

Sweep Reset E mitter Follower . The negative-goi ng saw-
charges toward +75 volts is connected to the gate of FET

	

tooth voltage at th e collector of Q531 is connected to the
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Circuit Description-453Α/R453A

base of the Sweep Reset E mitter Follower stage Q543 . The

	

stage is turned on to rapidly d ischarge the Timing Capacitor
negative-going signal at the emitter of Q543 is coupled to

	

and pull the gate of Q533 rapidly negative to its o riginal
the Sweep Reset Multivibrator stage to determine sweep	levelto produce the retrace portion of the Sawtooth signal .
length and to the Sweep Start Amplifier stage to set the

	

The Sawtooth Sweep Generator stage is now ready to pro-
starting point for the sweep . C R542 connected to the base

	

duce another sweep as soon as the Sweep R eset Mu lti-
of Q543 protects th is stage du ring instrument warmup.

	

vibrator stage is reset and another trigger pulse is received .

Sweep Start Amplifier . The signal at the emitter of Q543

	

When Q575 is turned on to end the sweep, it remains in
goes negative along with the applied Sawtooth signal . Th is

	

cond uction for α period of time to estab lish α holdoff
increases the forward bias on CR 543, which in turn de-

	

period and allow all circuits to return to their original con-
creases the forward b ias on CR545 as the Sawtooth goes

	

ditions before the next sweep is produced . The holdoff
negative . When the a node of C R543 reaches α level about

	

time is determi ned by the charge rate of Holdoff Capacito r
o ne volt more negative than the level on the base of Q544,

	

ς550 . At the start of the sweep , C550 is completely dis-
it is reverse biased to interru pt the current flow through

	

charged by the unbla nk ing gate at the collector of Q514 . It
Q544 .

	

is held at th is level throug hout the sweep time . Wh en the
Sweep Gate output end s, Q514 is cut off and C550 begins

The circu it remains in th is condition until after the

	

to charge toward +75 volts through R552 and R551 . The

sweep retrace is complete . As the voltage at the emitter of

	

positive-going voltage across the H oldoff Capacitor as it

Q543 returns to its original DC level at the end of the

	

charges is connected to the base of Q575 through CR552

sweep , C R545 is again forward biased and Q544 cond ucts

	

and VR 559 . Wh en the base of Q575 rises positive enough

through CR547 to set the quiescent current through the

	

so it is reverse biased , its collector level drops negative and

Disconnect

	

Diode CR533. T h is establishes the correct

	

Q585 comes back into conduction . The bias on the Sweep

starting point for the sweep . CR546 clam ps the collector of

	

Gate tun nel diode CR505 ret u rns to α level that allows it to

Q544 at about +0.5 volt . This reduces the voltage swing at

	

accept the next trigger pulse (C R505 is enabled) . Holdoff

the collector of Q544 and improves the response time .

	

Capacitor C550 is changed by the Α ΤΙΜΕ/DIV switch fo r

Sweep Start ad j ustment R758 (in the Β Sweep Generator

	

the various sweep rates to provide the correct holdoff time .

circuit) sets the base voltage level of Q544 . The collector of

	

Diagram 12 shows α complete diagram of the Α ΤΙΜΕ/DIV

Q531 is held at this same voltage level through the feedback	etch.

loop comprised of Q533 and Q531, thereby setting the
starting point of the Sawtooth output signal . The level
established by the Sweep Start ad justment is also connected	As the Α SWEEP LENGTH control is rotated counter-

to the Β Sweep Start Am plifier so the Β sweep starts at the

	

clockwise from the FULL position , R555 places α more

same voltage level as the Α sweep (except i n MIXED) .

	

positive level on the anode of C R556 than is on the anode
of C R 555 so C R555 remains reverse biased . The Sweep
Reset M ultivibrator is reset as described for FULL sweep

Sweep Reset Multivibrator . The negative-goi ng Sawtooth	length operation at the point where C R556 (instead of

signal at the emitter of Q543 is coupled to the cathodes of

	

CR555) is forward b iased. Since th is occurs at α more posi-

CR555 and CR556 . These diodes are quiescently reverse

	

tive level on the negative-going Sawtooth, the displayed

biased at the start of the sweep . As the Sawtooth voltage at

	

sweep is shorter. Thus, R555 provides α variable sweep

its cathode goes negative, C R555 is forward biased at α level

	

length for the Α sweep (from about 11 d ivisions in the

about 0.5 volt more negative than the base level of Q575 (Α

	

FULL position to about four d ivision s in the fully clock-

SWEEP LENGTH control in FULL position) . Then the

	

wise position-not in Β EN DS Α detent) . In the Β ENDS Α

negative-going Sawtooth signal from the Sweep Reset

	

position (fully counterclockwise), α negative-going pulse

Emitter Follower stage is connected to the base of Q575.

	

from the Β Sweep Generator circuit is connected to the

Q575 and Q585 are connected as α Schmitt bistable multi-

	

base of Q575 through CR575 at the end of the Β sweep

vibrator . Quiescently, at the start of the sweep, Q585 is

	

time . If the Α sweep is still runni ng, this negative-going

conducting and Q575 is biased off to produce α negative

	

pulse turns Q575 on to end the Α sweep also . Since the Α

level at its collector . This negative level allows Sweep Gate

	

sweep ends immed iately following the end of the Β sweep,

tunnel d iode C R505 to be switched to produce α sweep as

	

t h is

	

position

	

provides

	

the

	

maximum

	

repetition

	

rate

discussed previously . Wh en the negative-going sweep signal

	

(brig htest trace) for Delayed Sweep mode operation .

is connected to the base of Q575 through CR 555, Q575 is
eventually biased on and Q585 is biased off by the emitter
cou pling between Q575 and Q585 . The collector of Q575
rises positive and CR505 is switched back to its low-voltage

	

The HF STA B control, R551, varies the charging rate of

state through R502 . CR505 is held in its low-voltage state

	

the Holdoff Capacitor to provide α stable disp lay at fast

so it cannot accept incoming trigger pulses until after the

	

sweep rates . Th is change in holdoff allows sweep synchro-

Sweep	Reset M ultivibrator stage is reset . This end s the

	

nization for less d isplay jitter at the faster sweep rates . The

Sweep Gate stage output and the Disconnect Amplifier

	

HF STAB control has little effect at slow sweep rates .
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3-20

ΕΧΤ
TR IG
OR Χ

Line
trigger

sign al
from ΕΧΤ

Power Supply

L INE
-Ο

S635
113 SWEEP M

Ι
S801Α

	

Ι
HOR IZ DISPLAY

	

Ι
ι

	

Ι

COUPLING
5610

	

Ι Ι
Ι

SOURCE Ι

Ι

	

Ι

	

Ι

	

Ι
Β tr igger

	

Ι

	

Ι
sign al

	

Ί

	

Ι

	

~
from Trigger

	

ΙΝΤ

	

Ι

	

C615 AC

	

Ι

	

Input

	

Slope
Preamp 0-0ν

	

Ο633

ι

Stage

	

Comparator
Οβςq, Οβ64

ο643

+10 Attenuator

Trigger
Trigger Pulse

	

pulse
TO

	

Amplifier

	

to Β
S615 Ι Ι

	

Ι CR675 Ο684

	

Sweep
Generator

R660

E xter n al
I NPUT

	

ΙL-~ Ho r izo n tal
Gain

Network

F ig . 3-12 . Β Trigger Generator detailed block diagram .

Exte rnal
h orizontal
signal to
Horizontal
Amplifier

signal in the modes where Β triggering is not desired . In t he

	

connected to its cathode th rough R 642 by S801A . The
Α position of the HO R IZ DISPLAY switch , -12 volts is

	

signal from the Input Stage is connected to the Horizontal
connected to the cathode of C R 635 and it is forward	Amplifier th rough C R 641 and External Horizontal Gain
biased . Since the cathode of C R638 is connected to +12

	

Network R 644-R645-R646 . Gain of the External H ori-
volts throug h R 638, C R 638 is reverse b iased and it blocks

	

zontal circuit is set by R 645, E xt H oriz Gain, so α signal
the trigger signal . In the Α ΙΝΤΕΝ D UR I NG Β , Β

	

app lied to the CH 1 O R Χ connector produces the indi
(DELAYE D SWEEP), and

	

M IX E D

	

positions, α second	cated horizontal deflection .
switch , Β SWEEP MOD E S635 determines whether th e Β
trigger signal is blocked or passed to the Slope Comparator
stage . If th e Β SWEEP M OD E switch is in t he Β STA RTS
A FT ER DELAY TIME position, th e trigger signal is
bloc ked as in th e Α position . However, the Β Sweep Gen-

	

The external horizontal signal can be obtained either
erator essentially free ru ns i n th is position as controlled by

	

externally from the Β ΕΧΤ TR IG O R Χ I N PU T connector
another portion of the Β SWEEP M OD E switch located in

	

when the Β SOUR CE switch is set to ΕΧΤ or ΕΧΤ = 10, or
the Β Sweep Gen erator circuit (see Β Sweep Generator d is-

	

internally from Channel 1 when the ΙΝΤ T R IG switch is in
cussio n ) . In th e TR IGG ERABLE A FT ER DELAY TIME

	

the CH 1 OR Χ -Υ position and the Β SOUR CE switch is set
position, -12 volts is connected to the cathode of CR 638

	

to ΙΝΤ .
t hrough R639 rather than to C R635 . Th is forward biases
C R638 and allows the Β trigger signal to pass to t he Β Slope
Comparator stage .

Pulse Amplifier

S655
S LOPE

In all positions of the HO R IZ DISPLAY switch except

	

The Pulse Am plifier i n the Β Trigger Generator operates
Χ-Y, C R 641 is back biased since it is connected to +12

	

much the same as in th e Α Trigger Generator . H owever,
volts through R 641 . In the Χ -Υ position, C R638 is reverse

	

since there is no Auto circuit in th e Β Trigger Generator, α
biased because its cathode rises positive toward +12 volts

	

pulse is available only at the collector of Q684 . The output
applied through R 638 . Therefore, the trigger sig n al can not

	

pulse is a pplied to the Β Sweep Generator through Τ686
pass th rough C R 638 . C R 641 is forward b iased by -12 volts

	

and R 688-C688 .
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Β Ends Α Pulse Amplifier

	

pulse forces the Β Sweep Reset Multivibrator to reset and

The positive-going voltage as th e Β unblanking gate end s

	

end th e Β sweep also .

is cou pled to Β Ends Α Pulse Amplifier Q734 through C731
and C R731 . When the Α SWEEP LEN GTH control is in the

	

Delay Multivibrator
Β EN DS Α position, th is pulse saturates Q734 to produce α
negative-going output pulse at its collector . Th is negative-

	

The Delay M ultivibrator, Q768 and Q772, provides α
going pulse is connected to the Α Sweep Reset Multivibra-

	

lockout for t he Β Sweep Generator circuit during the Α
for stage to reset th e Α sweep at t he end of the Β sweep for

	

Sweep Generator reset and holdoff time to allow accurate
maximum delayed sweep repetition rate .

	

delayed-sweep	measurements when

	

the

	

DELAY-TIME
MULTI PL I ER dial is set near 0 . Th is stage prevents the Β
Sweep Generator from being triggered before the Α Sweep

Delay-Pickoff Comparator

	

Generator is triggered ( Β Sweep Generator must always be

The Delay-Pic k off Comparator stage allows selection of

	

triggered after the Α Sweep Generator is triggered) . Th is

t h e amount of d elay from the start of the Α sweep before

	

circuit also produces α pulse wh ich resets the Β Sweep

the Β Sweep Generator is turned on . Th is stage allows t he

	

Reset M ultivibrator stage after the delay period so th e Β

start of Β sweep to be delayed between 0.20 and 10 .20

	

Sweep Gate tunnel d iode can be enabled to produce α

times t he setting of the Α ΤΙΜΕ/DI V switch . Then, the Β

	

sweep .

Sweep Generator is turned on and o perates at α sweep rate
independent of the Α Sweep Generator (determined by

	

Transistors 0768 and Q772 are connected as α Schmitt
setting of Β ΤΙΜΕ/DI V switch ) .

	

bistable multivibrator . Quiescently, Q772 is held on by the
negative level at t h e collector of Q764A and Q768 remains

Q764A and Β are connected as α voltage comparator . In

	

off. The circuit remains in th is cond ition until th e incoming

th is configuration, the transistor with the most positive

	

ρ` sweep switches th e Delay-Pic koff Comparator (see Delay-

base controls conduction . Α dual transistor, Q764, and α

	

Pickoff Comparator discussion) . Then, the base of Q772

dual d iode, C R764, provide tem perature stability for t he

	

goes positive and it turns off . At the same time, the base of

com parator circuit . Q769 maintains α constant current

	

Q768 is pulled negative by the collector level of Q764B and

th rough the conducting transistor . Reference voltage for

	

it turns on . Th e collector of Q772 goes negative and α
negative-going output pulse is cou pled to the Β Sweep

th e comparator circuit is provid ed by DELAY-TIME

	

Reset M ultivibrator stage through C774 . Th is pulse resets
MULTI PL I ER control R760 . The voltage to th is control is

	

the Β Sweep Reset M ultivibrator wh ich in turn enables the
filtered by R759-C759 to hold it constant and allow precise

	

Β Sweep Gate stage .
delay pickoff . The instrument is calibrated so t hat the
ma j or dial mark ings of R760 correspond to t he ma j or divi-
sions of horizontal deflection on the graticule . For M ixed Sweep

if the DELAY-TIME MULTI PL I ER d ial is set to

	

weep Unblan k ίng MuIt~V ίbrator

5.00, th e Β Sweep Generator is delayed five d ivisions of the

	

Transistors Q779 and Q790 com prise α bistable multi-
Α sweep time before it can prod uce α sweep ( Β sweep delay

	

vibrator very similar in configuration to the Sweep Reset
time equals five times setting of Α ΤΙΜΕ/DI V switch ) .

	

Multivibrator . The purpose of t he Mixed Sweep Unblank ing
Multivibrator is to provide add itional unblanking d uring the
Β sweep portion of α mixed sweep display . Because the Β

The output sawtooth from the Α Sawtooth Sweep Gen-

	

Sweep Generator is normally running at α faster sweep rate
erator stage is connected to the base of Q764A . The quies-

	

than the Α Sweep Generator in α mixed sweep d is play, th is
cent level of the Α sawtooth biases Q764A on and its col-

	

add itional unblanking reduces the intensity differences be
lector is negative enough to hold Q772 in the Delay Multi-

	

tween the two parts of the d isplay .
vibrator stage in cond uction . As the Α sweep output saw-
tooth begins to run down, the base of Q764A also goes
negative . When it goes more negative than t he level at the
base of Q764B (established by the DELAY-TIME MULTI-

	

During th e Α Sweep portion of α mixed sweep display,
PL I ER control), Q764B takes over conduction of the com-

	

transistor Q779 is off and Q790 is on . At the end of the
parator and Q764A shuts off . Th is also switches th e Delay

	

d elay time α negative pulse is coupled to the base of Q779
M ultivibrator stage to produce α negative-going reset pulse

	

from the collector of Q772 by capacitor C774 . Q779 is
to the Β Sweep Reset M ultivibrator .

	

turned on and its collector goes positive . Th is positive
movement is coupled to the base of Q790 through
C780-11780, and Q790 turns off . At the same time t h at
Q779 is turned on, the pulse from C774 turns Q775 on and

When the Α sweep resets, Q764A is again returned to

	

its collector goes positive . The negative movement of the
conduction and Q764B is turned off . Th is also resets t he

	

collector of Q790 and the positive movement of the col-

Delay M ultivibrator to prod uce α positive-going output

	

lector of Q775 are added together so that the net change at

pulse . If t he Β sweep is still running, th is positive-going

	

the base of Q797 is an app roximate 0.6 volt more positive
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Β sawtooth and
mixed sawtooth
from Β Sweep
Generator

3-24

Exter n al
h orizontal
sig n al from

Β Trigger Generator
MAG

Fig. 3-14 . H orizontal Amplifier d etailed bloc k d iagram .

S330
BEAM FINDER

Horizontal
deflection
signal to
horizo n tal
deflectio n
plates

current change wh ic h is amplified to prod uce α positive-

	

Q814 . These controls vary the q uiescent DC level at the

going sawtooth voltage at the collector . Th is positive-going

	

base of Q814 wh ich in turn sets th e DC level at the horizon-

sawtooth signal is connected to the base of Q834 in the

	

tal deflection plates to determine th e horizontal position of

Para ph ase Amplifier stage .

	

the trace . C804-13804 eliminate common-mode noise from

the position controls .

In t he Χ -Υ positio n of the HO R IZ DISPLAY switch , the

external horizontal signal from the Β Trigger Generator cir-

	

Paraphase Amp l i f i er
cuit is connected to the base of the + Input Amplifier,

Q824, th rough R 821 . The Α and Β sawtooth signals are

	

The output of the + and - Input Amplifier stages is

grounded by the HO R IZ DISPLAY switch . The Β SOURC E	connected to Paraphase Amplifier Q834 and Q844 . Th is

switch selects either th e internal signal from Ch annel 1

	

stage converts the single-e nded input sign al from either

( ΙΝΤ TR IG switch set to CH 1 O R Χ-Y) or an extern al

	

Input Amplifier stage to α push-pull output sign al wh ich is

signal connected to the ΕΧΤ T R IG OR Χ I NPUT connec-

	

necessary to drive the horizontal deflection p lates of the

tor . When the internal signal is selected, the Chan nel 1

	

CRT. In all positions of the HO RIZ DISPLAY switch

deflectio n factor as indicated by the CH 1 VO LTS/DI V	except Χ-Y, α positive-going sawtooth signal is connected to

switch applies as Horizontal V olts/Divisio n . M ore informa-

	

the base of Q834 through Q814 . Th is produces α negative-

tion on the external horizontal circuitry is contained in t he

	

going sawtooth voltage at the collector of Q834 . At the

Β Trigger Generator circuit d iscussion .

	

same time, the emitter of Q834 goes positive and th is

change is connected to the emitter of Q844 through the

gain-setting network , R835-13836-R845-13846 . In all posi-

Horizontal positioni ng is provided by POSITIO N control

	

tions of the HO R IZ DISPLAY switch except Χ-Y, no signal

R805A, and F I NE control R 805B connected to the base of

	

is connected to the base of Q844 through Q824 so Q844

Οί
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Vertical Chopped
Blan k ing Sign al
from Ve r tical Switch ing
Circuit

External B la r ι k ing

	

R1011
from Ζ AXIS I NPUT	------^V1V`V
Connector

Α and Β
u nblank i n g
gate from

Sweep Gene r ator
circu its

Input

	

Output
Amplifier

	

Amplifier
INTENSITY

	

Q1014, Q1023

	

Q1024,01034
R 1005

	

Q1043 /

R 1004

R 1012

C1036

R 1036

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

Unbla nk i n g
gate to CR T
circuit

from the I NT ENSITY control is added to the emitter cir-

	

cou pled com plementary amp lifier . This configuration pro-
cuit of Q1014, wh ich results in an increase in collector

	

vides α li n ear, fast output signal with minimum q uiesce n t
current to provide α brig hter trace . However, the vertical

	

power .
chopp ed blank ing, Ζ Axis Input, and sweep unblan king
signals (Α , Β , and mixed ) determine whether the trace is
visible . The vertical chopped blank ing signal blanks the
trace during dual-trace switch ing . Th is signal decreases the

	

The overall Ζ-Axis Amplifier circuit is α shunt-feedbac k

current through Q1014 during the trace switch ing time to

	

operational amp lifier with feedback from the Output
blank the CRT d isplay . The external blank ing in put allows

	

Am plifier stage to th e

	

Input Amp lifier stage through

an external signal connected to t he Ζ AXIS I NPUT con-

	

C1036-C1037- R 1036 . The output voltage is determined by

nector to change the trace intensity . Α positive-going signal

	

the input current times the feedback resistor and is shown

connected to the Ζ AXIS I NPUT connector decreases trace

	

by the formula : Εουτ = ι ιη Χ Rfb where Rfb is R1036 . The
intensity and α negative-going signal increases trace inten-

	

unblank ing input current change is approximately two
sity . T he Α , Β , and mixed unblanking gate signals from the

	

milliamperes . T herefore, the output voltage change is about
Α and Β Sweep Generator circuits blank the CRT during

	

60 volts (2 mA Χ 30.1 kΩ ) . C1036 ad j usts the feedback
sweep retrace and recovery time so there is no disp lay on

	

circuit for optimum h ig h -frequency response .
t he screen . When t he Sweep Generator circuits are reset and
recovered (see Α and Β Sweep Generator d iscussion for
more information), the next trigger initiates the sweep and
an unblanking gate signal is generated by the Α or Β Sweep

	

Ζener d iode VR 1043 connected between +75 volts and

Generator circuit that goes negative to allow the emitter

	

+150 volts through C R 1044, R 1044, and R 1043 produces α

current of Q1014 to reach the level establish ed by the

	

+90-volt level at the cathode of VR 1043 . Th is voltage

I NTEN SITY control and the other blank ing inputs .

	

establis hes th e correct collector level for Q1043 . C R 1045
connected from base to emitter of Q1043 improves the
response of Q1043 to negative-going signals . When the base

Output Amp l i f i er

	

of Q1043 is driven negative to cutoff, C R 1045 is forward
b iased and conducts the negative-going portion of the υη -

The resultant signal produced from the various inputs by

	

blank ing signal . T h is provides α fast falling edge on the
t he In put Amplifier stage is connected to the base of

	

unb lank ing gate to quick ly turn the dis play off . The output
Q1024 th rough C1029 and to the base of Q1034 th rough	unblank ing gate at th e emitter of Q1043 is connected to
R 1024 . These transistors are connected as α collector-

	

the C RT circuit th rough R 1046 .
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L ine
Input

(90-136 V,
180-272 V,
AC, RMS)

Range Selector

	

51103

ι

	

Voltage Selector

	

51102
ι

' POWER S1101

Power
Input

,+

	

F1204

	

+150 V+150 V
(unreg)R ectifier

CR1202,
CR1212

+75 V
R ectifier
CR1172 -

+75 V
Cu rrent

+12 V
R ectifier
CR1142

-12 V
Rectifier
CR1112

L imiting
89

R1187 ~

	

Ι
011

R 1159

+12 V-~
Current
L imiting
01159

F ig . 3-17 . Power Supply d etaile d block diagram .

+75 V
Feedbac k
Amplifier
01184,
\Ο1193

Unreg u late d
+12 volts

to H igh-Voltage

	

~`-12 V
Oscillator, CRT

Circuit
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Regulator

rl_~

	

A 01137

6.3 Volt
RMS
Sou rce R 1107 R1108

	

R1104

POWWER

	

R 1105(~)1

	

N

Circuit Description-453Α/R453A

+12 V
Feed bac k
Amplifier
01154,

\01163

-12 V

-12 V
Current

	

-,2 VLimiting

	

-,2-V Reference01129

	

Feedback

	

VR 1114
Amplifier

01114, 01124,
01133

+75 V

+12 V

R 1129

	

--'j

	

ί

	

~ -12 ν

SCALE
DS1107

	

Ι Ι LLUM Ι~

	

1DS1108

	

1DS1109~ Line trigger signal
to Trigger Generators
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Selector switch S1102 connects the split primaries of

	

divider 131121-131122-R1123 . R1122 in this divider is ad-
T1101 in parallel for 115-volt nominal operation, or in

	

justable to set the output level of this supp ly . Regulation
series for 230-volt nominal operation . Α second line fuse,

	

occurs as follows : If the output level of this su pply de-
F1102, is connected into this circuit when the Voltage

	

creases (less negative) due to an increase in load , or α de-
Selector switch is set to the 230 V position to provide the

	

crease in input voltage (as α result of line voltage changes or
correct protection for 230-volt operation (F 1102 current

	

ripp le), the voltage across divider R 1121-R 1 122-R 1 123 Be
rating is one-half of F 1101) .

	

creases also . This results in α 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

Range Selector switch S1103 allows the instrument to

	

the more positive base controls the conduction of the d if-
regulate correctly on h igher or lower than normal line

	

ferential amp lifier, the output current at the collector of
voltages . E ach half of the primary has taps above and below

	

Q1114 decreases . This decrease in output from Q1114
the nominal voltage point (115 or 230 volts) . As Range

	

allows more current to flow through Q1133 to result in
Selector switch S1103 is switched from LO to Μ to HI,

	

increased conduction of -12 V Series Regulator Q1137,
more turns are effectively added to the primary wind ing

	

The load current increases and the output voltage of this
and the turns ratio is decreased . This configuration com-

	

supp ly also increases (more negative) . As α result, the feed-
pensates for h igher or lower than normal line voltage to

	

back voltage to the base of Q1124 returns to the same level
extend the regulating range of the

	

Low-Voltage P ower

	

as the base of Q1 1 14 . Similarly, if the output level of this
Supply .

	

supp ly 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

Thermal cutout S1104 provid es thermal protection for

	

output voltage of this su pp ly,
this instrument . If the internal tem perature of the instru-
ment exceed s α safe operating level, S1104 o pens to inter-
ru pt the a pp lied power . When the temperature returns to α
safe

	

level,

	

S1 104

	

automatically

	

closes

	

to

	

re-app ly the

	

The -12 Volts adjustment R 1122 determines the d ivider
power .

	

ratio to the base of Q1124, and thereby determines the
feedback voltage . This adjustment sets the output level of
the su pp ly in the following manner : If R 1122 is adjusted so

-12-Volt Supply

	

the voltage at its variable arm goes less negative (closer to
ground ), this appears as an error signal at the base of

The following discussion includes the d escription of the

	

01124. In the same manner as described previously, this
-12 V Rectifier, -12 V Series Regulator, -12 V Feedback

	

positive-going change at the feedback input of the differen-
Am plifier, -12 V Reference, and -12 V Current L imiting

	

tial am plifier increases the conduction of the -12 V Series
stages . Since these stages are closely related in the pro-

	

Regulator to produce more current through the load, and
duction of the -12-volt regulated output voltage, their

	

thereby increase the output voltage of this supp ly . This
operation is most easily understood when discussed as α

	

p laces more voltage across d ivider 131121-131122-131123,
unit .

	

and the d ivider action returns the base of Q1124 to about
-9 volts . Notice that the feedback action of this supp ly
forces α change in the output level which always returns the

The -12 V Rectifier assembly CR1112 rectifies the out-

	

base of Q1124 to the same level as the base of Q1114 . I n
put at the secondary of T1 101 to provide the unregulated

	

this manner, the out put level of the -12-Volt Su pply can
voltage source for this supp ly . CR1112 is connected as α

	

be set exactly to -12 volts by correct adjustment of
bridge rectifier and its output voltage is filtered by C1112

	

R1122 .
before it is app lied to the -12 V Series Regulator Q1137 .
Transistors Q1114, Q1124, and Q1133 operate as α
feed back-stabilized regulator circuit to maintain α constant

	

The -12 V Current L imiting stage Q1129 protects the
-12-volt output level . Q1114 and Q1124 are connected as

	

-12-Volt Supply if excess current is demanded from this
α d ifferential amp lifier to compare the feedback voltage at

	

su pp ly . All output current from the -12-Volt Supply must
the base of Q1124 against the reference voltage at the base

	

flow through R 1129 . Transistor Q1129 senses the voltage
of Q1114 . The error output at the collector of Q1114 re-

	

dro p across R1129 . U nder normal operating cond itions,
flects the d ifference, if any, between these two inputs . The

	

there is about 0 .3-volt drop across R 1129, which is not
change in error-output level at the collector of Ο1124 is

	

sufficient to forward bias Q1129 . H owever, when excess
always in the same d irection as the change in the feedback

	

current is demanded from the -12 V Series Regulator due
input at the base of Q1124 (in phase) .

	

to α short circuit or similar malfunction at the output of
this su pp ly, the voltage dro p across R 1129 increases until it
is sufficient to forward bias Q1129 . The collector current

Zener diode VR1114 sets α reference level of about -9

	

of Q1129 results in α red uction of current through Q1133
volts at the base of 01114 . Α sam ple of the output voltage

	

to decrease the conduction of Q1137 and limit the output
from this su pply is connected to the base of Q1124 through

	

current .
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Oscillator
Q1255,01265

CALIBRATOR
51275

Fig . 3-18 . Calibrator detailed block diagram .

PROBE LOOP -
5 mASL

varying the coup ling to the feedback winding of Τ 1255 .

	

Output D ivider
The square-wave signal at the collector of Q1265 is con-
nected to the Output Amplifier .

	

Output Divider 131275-R1276-131277 provides two out-
put voltages from the Calibrator circuit . In the 1 V CALI

Output Amplifier

	

BRATOR switch position, voltage is obtained from the

The output signal from the oscillator stage saturates

	

collector of Q1274 through R1274 . In the .1 V CALI-

Q1274 to produce the accurate square wave at the output .

	

BRATOR switch position, the output is obtained at the

When the base of Q1274 goes positive, Q1274 is cut off and
	junctionof voltage divider R1275 and 131276-131277 to

the output signal drops negative to ground . When its base

	

provide one-tenth of the previous output voltage .

goes negative, Q1274 is driven into saturation and the out-
put signal rises positive to about +12 volts . The output of
the +12-Volt Supp ly is adjusted for an accurate one-volt

	

Collector current of Q1274 flows through the PROBE
output signal at the 1 kHz CAL connector when the

	

LOOP on the side panel . Output current is α five-
CALIBRATOR switch is set to 1 V .

	

milliampere square wave .
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and electrical value of each component in th is instrumen t

	

necting wires and /or connectors . The circuit board s are also
are show n on the diagrams (see first page of th e Diagrams

	

outlined on the diagrams with α blue li n e to show w hich
section for definition of the reference designators used to

	

portions of the circuit are located on α circuit board .
ide n tify components in t h is instrument) . Each main circuit
is assigned α series of component numbers . Tab le 4-1 lists
the main circuits in the 453Α and th e series of com po nent

	

Wiring Color-Code . All insulated wire and cable used in
numbers assigned to each . Important voltages and wave-

	

the 453Α is color-coded to facilitate circuit tracing . Signal
forms are also shown on the diagrams . The portions of the

	

carrying

	

lead s are

	

identified with one or two colored
circuit mounted on circuit boards are enclosed with blue

	

stripes . Voltage su pp ly leads are identified with three
lines .

	

stripes to ind icate the approximate voltage using the ΕΙΑ
resistor color cod e . Α white backgrou nd color indicates α
positive voltage and α tan background ind icates α negative

TABLE 4-1

	

voltage . The widest color stripe identifies the first color of

Component Numbers

	

the code . Table 4-2 gives the wiring color code for t he
power-supp ly voltages used in th e 453Α .

Component
Numbers on Ι Diagram
Diagrams N umber

	

Circuit
TABLE 4-2

Power Supply Wiring Color Code
1-99

	

1

	

Channel 1 Vertical Pream p
100-199

	

3

	

Channel 2 Vertical Pream p

	

Back -
200-299

	

5

	

Vertical Switch ing

	

ground

	

First

	

Second

	

Th ird
300-399

	

6

	

Vertical Output Amplifier

	

Su pp ly

	

Color

	

Stripe

	

Stripe

	

Stripe
400-429

	

7

	

Trigger Preamp
430-499

	

8

	

Α Trigger Generator

	

-12 volt

	

Tan

	

Brown

	

Red

	

Black

500-599

	

9

	

Α Sweep Generator

	

+12 volt

	

White

	

Brown

	

Red	Blac k

600-699

	

10

	

Β Trigger Generator

	

+75 volt

	

White

	

V iolet

	

Green

	

Black

700-799

	

11

	

Β Sweep Generator

	

+150 volt

	

White

	

Brown

	

Green

	

Brown

800-899

	

13

	

H orizontal Amp lifier
900-999

	

16

	

CRT Circuit
1000-1099

	

15

	

Ζ Axis Amplifier

	

Resistor Color-Code . In add ition to the brown compo-
1100-1199

	

17

	

Power Su pply and	sitionresistors, some metal-film resistors and some wire-
Distrib ution

	

wound resistors are used in t he 453Α . Th e resistance values
1250-1299 1

	

18

	

1

	

Calibrator

	

of wire-wound resistors are printed on the bod y of the
component . The resistance values of composition resistors
and metal-film resistors are color-coded on the com ponents

Switch Wafer Identification . Switch wafers shown on t he

	

with ΕΙΑ color-code (some metal-film resistors may have

diagrams are coded to indicate the position of t he wafer in

	

the value printed on the body) . The color-cod e is read start-

the complete switch assembly . The numbered portion of

	

ing with the stri pe nearest t he end of the resistor . Compo-

the code refers to the wafer number counting from the

	

sition resistors have four stripes w hich consist of two sign if-

front, or mounting end of the switch , toward the rear . The

	

icant figures, α multiplier, and α tolerance valu e (see F ig .

letters F and R indicate whether the front or rear of the

	

4- 1) . M etal-film resistors have five stripes consisting of th ree

wafer

	

performs

	

the

	

particular

	

switch ing

	

function .

	

F or

	

significant figures, α multip lier, and α tolerance value .

example, α wafer designated 213 ind icates that the rear of
the second wafer from the front is used for th is particular
switch ing fu nction .

	

Capacitor Marking . T he capacitance values of common
d isc capacitors a nd small electrolytics are marked in micro-
farads on the side of the com ponent body . The white
ceramic capacitors used in the 453Α are color coded in

Circuit Boards . F ig . 4-4 shows the location of the circuit

	

picofarads using mod ified ΕΙΑ code (see F ig . 4-1) .
boards with in t h is instrument along with the assembly
numbers . The assembly numbers are also used on the d ia-
grams and in t he parts list to aid in locating the boards .

	

Diode Color Code . The cathod e end of each glass-
Pictures of the circuit boards are shown in Figs . 8-1 through	encaseddiode is ind icated by α stripe, α series of stri pes, or
8-14 . These pictures are located in t he Diagrams section, on

	

α dot . F or most silicon or germanium d iodes with α series of
the back of the page opposite th e circuit d iagram, to aid the

	

stripes, th e color-code also identifies the Tektronix Part
cross-referencing between the diagrams and the circuit-

	

Number using the resistor color-code system (e .g ., α d iod e
board p ictures . Each electrical component on the boards is

	

color-cod ed pink -, or blue-brown-gray-green ind icates Tek -
identified by its circuit number as well as th e i ntercon-

	

tronix Part Number 152-0185-00) . The cathod e and anod e
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Β

	

Β Drain
C Ε

	

Gate Source Gate Gate
D r ai n ® ® Drain

Plastic-Cased Transistors

Metal-Cased Tran sistors

F ield- E ffect
Transistors

Fig . 4-2 . E lectrode config u ratio n for semico nductors in t h is i n str ument .

ι ι

	

~ι ~

,~. /

	

~/ C

Maintenance-453Α/R 453A

with extensive troubleshooti ng . The first few check s assure

	

used with th is instrument is operati ng correctly . Check that
proper connection, operation, and calibration . If t he

	

the signal is properly connected and that t h e intercon -
trouble is not located by th ese check s, the remaining steps

	

necting cables are not defective . Also, check the power
aid in locating the defective component . When the defective

	

source .
component is located , it s hould be replaced following the
rep lacemen t proced ures given u nder Corrective M ainten-

	

3. Visual Check . Visually check thean ce .

	

Υ

	

portion of the
instrument in wh ich the trouble is located . Many troubles
can be located by visual i nd ications such as unsoldered

1 . Check Control Settings . Incorrect control settings can	connections, brok en wires, d amaged circ u it boards, dam-
ind icate α trouble that does not exist . If t h ere is any

	

aged components, etc .
question about the correct function or o peratio n of any
control, see t he Operating I nstructio n s section of th is

	

4. Check Instrument Calibration . Check the calib ration
manual .

	

of th is i n strument, or the affected circuit if t he troub le
exists in one circuit . The appare n t trouble may only be a
result of mis-adj ustment or may be corrected by cali-

2 . Check Associated Eq uipment . Before proceed ing with	bration. Complete calibration instructio ns are given in the
troubleshooting of the 453Α , check that the eq uipment

	

Calibration section of th is manual .

Ϊ �,\ ~ί ' Source Source
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5 . Isolate Trouble to α Circuit . To isolate trouble to α

	

The circuit board pictures in Section 8 show the correct
circuit, note t he trouble symptom . T he symptom often

	

con nections for each board .
identifies the circu it in which the troub le is located . F or
examp le, poor focus i ndicates that th e C RT (i ncludes h ig h
voltage) circuit is probably at fault . When trouble sym p -

	

The pin connectors used in t h is instrument also provide
toms appear in more than one circuit, check affected cir-

	

α convenient means of circuit isolation . F or exam ple, α
cuits by tak ing voltage and waveform read ings . Also check

	

short i n α power su pply can be isolated to the power supply
for the correct output signals at the side-panel output con-

	

itself by d isconnecting the pin connectors for that voltage
nectors with α test oscilloscope . If th e signal is correct, the

	

at the remaining boards .
circuit is work ing correctly up to that point . F or exam ple,
correct amplitud e a nd time of the Α gate out waveform
indicates that th e Α Trigger Generator and Α Sweep Gate

	

7. Check Voltages and Waveforms . Often the defective
circuits are operating correctly .

	

component can be located by check ing for the correct volt-
age or waveform in th e circuit . Ty pical voltages and wave-
forms are given on the d iagrams.

Incorrect operation of all circuits often ind icates trouble
in th e power su pply . Ch eck first for correct voltage of t he
i ndividual supplies . However, α defective component else-
where in t he instrument can a ppear as α power-su pp ly
trouble and may also affect the operation of other circuits .
Table 4-3 lists t he tolerances of the power su pp lies in th is
instrument . If α power-su pp ly voltage is with in the listed
tolerance, the su pply can be assumed to be work ing cor-
rectly . If outside the tolerance, the supp ly may be mis-
adj usted or operating incorrectly . Use the procedure given
in the Calibration section to adj ust the power supp lies .

Power Supply

TABLE 4-3

Power Supply Tolerance

Tolerance

ΝΟΤΕ

Voltages and waveforms given on the diagrams are
not absolute and may vary sligh tly 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 . Th e following pro-
cedures describe methods of check ing ind ivid ual com po-
nents in the 453Α . Components wh ich are sold ered in place
are best checked by d isconnecting one end . Th is isolates the
measurement from the effects of surrounding circuitry .

-12 volt

	

±0.12 volt

	

Α . T R AN SISTO R S . The best check of transistor oper-

+12 volt

	

12.1 volts, ±0.12 volt'

	

ation is actual performance under o perating cond itions . If α
transistor is suspected of being defective, it can best be

+75 volt

	

±0.75 volt

	

checked by substituting α new component or one wh ich has
-1960 volt

	

±58.5 volts

	

been checked previously . H owever, be sure that circuit con-
ditions are not such that α replacement transistor might also

'Adju sted for correct ou tput from t he Cali b rator circuit ; see Cali-

	

be damaged . If substitute transistors are not availa b le, use α
bra τ ion procedure .

	

dynamic tester (such as Tektronix Type 576) . Static-type
testers are not recommend ed , since they do not check oper-
ation under simulated operating conditions .

F ig . 4-3 provides α guide to aid in locating α defective
circuit . T h is chart may not include check s for all possi b le
defects ; use steps 6-8 in such cases, Start from the top of

	

Β . DIOD ES . Α d iode can be checked for an open or
the chart and perform t he given ch eck s on t he left side of

	

shorted cond ition by measuring the resistance between
the page until α step is found wh ich is not correct . F urther

	

terminals . With an oh mmeter scale having an internal source
checks and/or the circuit in wh ich the trouble is probably

	

of between 800 millivolts and 3 volts, the resista nce should
located are listed to the righ t of th is step .

	

be very h ig h in one direction and very low when the leads
are reversed .

After the defective circuit has been located , proceed
with ste ps 6 through 8 to locate the defective com po-
nent(s) .

Do not use an ohmmeter scale that has α high internal
current. High currents may damage the diode . Do not

6 . Check Circuit Board Interconnections . After the

	

measure tunnel diodes with an ohmmeter, use α
trouble has been isolated to α particular circuit, check the

	

dynamic tester (such as α Tek tronix Type 576
pin connectors on the circuit board for correct connection .

	

Transistor-Curve Tracer) .
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ι
9 . L ift up on the rear of the assembly and slide it out of

	

3. Disconnect the C RT anode connector . Grou nd this
the i nstrument .

	

lead and the anod e connection to discharge any stored
charge .

ι
ι
ι
ι
ι
ι
ι
ι
ι
ι
ι
ι
ι
ι
ι
ι
ι

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

α . Disconnect all pin connectors remaining on the
board .

b . U nsolder all connections on the rear side of the
board wh ich connect between the atte n uators and the
board . Observe the soldering precautions given in th is
section .

ε . Remove the remai n ing screw wh ich hold s the
MOD E -ΙΝΤ-T R IG switch to th e board .

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

11 . To replace the unit, reverse the ord er of removal . Be
sure the GAI N and I NVER T extensions are positioned cor-
rectly in the correspond ing front-panel holes .

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

WA RN ING

Use care when handling α 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 α CRT, place it face down on α
smooth surface with α protective cover or soft mat
under the faceplate to protect it from scratches.

The CRT sh ield sh ou ld be hand led carefully . Th is sh ield
protects the C RT display from d istortion due to magnetic
interference . If the shiel d is dropp ed or struck sharply, it
may lose its shielding ability .

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

Α . REMOVAL :

Maintenance-453Α /R453A

4 . U nsolder the trace-rotation leads at the C RT shield .

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

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

7 . Remove the C RT socket .

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

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

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

11 . Slide the CRT assembly to the rear of the instrument
until the facep late clears the mounting studs . T hen, lift the
front of the C RT assembly up and slide it out of the instru-
ment .

12 . Loosen the th ree screws on the C RT clamp inside
the CRT sh ield . Do not remove the screws .

13 . Hold the left hand on the C RT faceplate and push
forward on the CRT base with the rig ht hand . As the C RT
starts out of the sh ield, grasp it firmly with the left hand .
When the C RT is free of the clamp , slide the sh ield com-
p letely off the C RT . Be careful not to bend the neck pins .

Β . REPLACEMEN T :

1 . Insert the C RT into the sh ield . Be careful not to bend
the neck pins . Seat the C RT firmly against the shield .

2 . Tighten the bottom clamp screws-insid e the CRT
1 . Remove the top and bottom covers and rear panel as

	

sh ield . Recommended tightening torq ue : 4 to 7 i nch-Ib s.
described previously .

	

Do not tighten the screws on the sides .

2 . Remove the light filter or faceplate protector.

	

3. Place the light mask over the C RT facep late .

4-11
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4 . U sing α method similar to that for removal (step 11)

	

basing . All transistor sockets in th is i n strument are wired
re-insert th e CRT assembly into the instrument . Be sure the

	

for the basing used for metal-case transistors . Transistors
CRT faceplate seats properly in the subpanel .

	

which have heat rad iators or are mounted on the ch assis use
silicone grease to increase heat transfer . Replace the silicone
grease when replacing these transistors .

5 . Tighten the two remaining screws on the inside of the
CRT sh ield .

6 . Replace the sh iel d angle clam ps and mounting screws

	

Handle silicone grease with care. Avoid getting sili-
οη the rear subpanel . Tighten the two hex-head screws i n -

	

cone grease in the mouth or eyes. Wash hands thor-
side the rear of the CR T sh ield .

	

oughly after use .

7 . Rep lace the graticule lig h ts and securing nuts .

	

Two transistors in both the C hannel 1 and Channel 2
Preamp circuit (V ertical Pream p circuit board ) are perman-
ently mou nted in special temperature com pensation blocks .

8 . Replace the C R T socket .

	

These transistors (along with the temperature compensation
b loc k ) must be replaced as α unit . When replacing th e unit,
place it so the reference information faces the left si de of

9 . Reconnect the anode connector . Align the j ack on the

	

the in strument and the ΡΝΡ transistor (labeled on side of
C RT a nd the p l u g in the connector and press firmly on the

	

unit) is toward the front of the instrument .
i nsulated cover to snap the plug into place .

11 . Reconnect the deflection-plate connectors . Correct
location is indicated on the C RT shiel d .

12 . Ad j ust the H igh Voltage, TRAC E ROTATION,
ASTIG, Υ -Axis Align , and Geometry ad j ustments . Ad j ust-
ment proced ure is given i n the Calibratio n section . Also
check the basic vertical and horizontal gain .

Transistor R eplacement . Transistors shou ld not be re-
placed u nless actually defective . If removed from their
sockets during routine maintenance, return them to their
original sockets . U nnecessary replacement of transistors
may affect the calibration of th is instrument . When tran-
sistors are replaced , check the operation of that part of t he
instrument wh ich may be affected .

4-1 2

Fuse R eplacement . Tab le 4-4 gives the ratin g, locatio n ,
10 . Reconnect the trace-rotation and y-axis leads .

	

and function of the fuses used in th is instrument .

Circuit
Number

WA RN I N G

TA BLE 4-4

F use Ratings

ι
ι
ι
ι
ι
ι
ι
ι

Rating Location F unction

H igh voltage

ι
F 937

	

2Α Fast Rear subpanel
F 1101

	

2Α F ast L i ne Voltage
Selector assem bly

F 1102

	

1 Α F ast L i ne Voltage

	

230-volt line
Selector assem bly

F 1204

	

0.25Α F ast

	

By power

	

+150 volts
transformer

F 1472

	

0.5Α F ast

	

By power

	

+75 volts
transformer

115-volt line

Rotary Switches . Indivi dual wafers or mechanical
parts of rotary switches are normally not rep laceable . If
α switch is defective, rep lace the entire assembly . Re-

POWER switch must be turned off before removing

	

placemen t switches can be ordered eit h er wired or υη -
orreplacing transistors.

	

wired; refer to the Parts L ist for t he applicable part
numbers .

Replacement transistors should be of the origi n al ty pe or
α direct replacement . Fig . 4-2 shows the lead configuration

	

When rep lacing α switch , tag the lead s and switch
of the transistors used in th is instrument . Some plastic case

	

terminals with	corresponding

	

identification tags as t he
transistors h ave lead configurations which do not agree with	leads are disconnected . Then, use the old	switc h	as α
those shown here . If α transistor is rep laced by α transistor

	

guide for installing the new one . An alternative method
wh ich is made by α different manufacturer than the origi-

	

is to draw α sketch of the switch layout and record the
ηαΙ , c heck the manufacturer's basing d iagram for correct

	

wire color at each terminal . When soldering to the new
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M ai nten ance-453Α/R 453Α

4-1 4

(Α6) Low-Voltage

	

(Α2) V ertical Outp u t
Reg u lator Board	Am plifier Board

(Al) V ertical Preamp Board
Channel 1 In put Preamp
Channel 2 Ιπρυ t Preamp
V ertical Switching

(Α5)

	

Ζ Axis Amplifier and
H ig h -Voltage Regu lator Board

( Α4) Β Sweep Board

F ig . 4-4. Location of circuit boards in the 453Α .

Β Trigger Generator
Β Sweep Generator
Horizon tal Amp lifier

(Α3) Α Sweep Board
Trigger Preamp
Α Trigger Ge nerator
Α Sweep Generator
Calibrator
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Calibration-453Α/R453A

ment used . Detailed operating instructions for the test

	

5. Test-oscillosco pe system . Bandwidth, DC to 50 mega-
equipment are not given in this procedure . Refer to the

	

hertz ; minimum deflection factor, five millivolts/d ivision ;
instruction manual for the test equipment if more infor-

	

accuracy, within 3% . Tektronix 453Α Oscilloscope with
mation is needed .

	

Ρ6054 Probe recomrr ιended.

Special Calibration Fixtures

	

6 . Variable autotransformer . 2 Must be capable of

Special Tektronix calibration fixtures are used in this

	

supplying at least 120 volt-amperes over α range of 90 to

procedure only where they facilitate instrument calibration .

	

137 volts (180 to 274 volts for 230-volt nominal line) . (If
autotransformer d oes not have an AC voltmeter to indicateThese special calibration fixtures are available from Tek-

	

output voltage, monitor the output with an AC voltmetertronix, Inc . Order by part number through your local
Tektronix F iel d Office or

	

with α range of at least 137 or 274 volts, RMS.) Forrepresentative .

	

examp le, General Radio W10MT3A Metered Variac Auto-
transformer . (Use General Radio W20HMT3A for 230-volt

Calibration Eq ui pment Alternatives
nominal operation .)

All of the test equi pment is required to completely
check and adjust this instrument . However, some of the

	

7 . Precision DC voltmeter. Accuracy, within 0.02% ;
items used only for the Performance Check can be deleted	resolution, 50 microvolts ; range, zero to 100 volts . F or
without com promising the measurement capabilities of this

	

example, Fluke Model 825Α Differential DC Voltmeter .
instrument . For examp le, 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-

	

8. DC Voltmeter (VOM) . 2 Range, zero to 2500 volts ;
mode rejection ratio or low-frequency triggering capabilities

	

accuracy, checked to within

	

1°/ο at -1960 volts . For
of this instrument. Equipment used only for the Perfor-

	

example, Triplett Model 630-NA .3

mance Check procedure is indicated by footnote 1 ; items
required only for the Adjustment procedure are ind icated
by footnote 2 .

	

9. Square-wave generator .2 Must have the following out-
put capabilities (may be obtained from separate gen-
erators) : 12 volts amplitu de into 50 ohms at one kilohertz

Test Equipment

	

with α risetime of 12 nanosecond s or less ; 500 millivolts

1 . Time-mark generator . M arker outputs, F ive seconds

	

into 50 ohms at 100 kilohertz with α risetime of one ηαηο-

to 10 nanoseconds ; marker accuracy, within 0.1% . Tek-

	

second or less . Tektronix Type 106 Square-Wave Generator

tronix 2901 Time-Mark Generator recommended
	recommended (meets both output requirements) .

.

2 . H igh-frequency constant-am plitude sine-wave genera-
tor . Frequency, 350 kilohertz to above 50 megahertz ;
reference frequency, 50 kilohertz ; output amplitud e, var-
iable from five millivolts to five volts into 50 ohms or 10
volts unterminated ; amplitude accuracy, within 3% of
reference as output frequency changes. Tektronix Type 191
Constant Amplitu de Signal Generator recommended .

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

4 . Low-frequency sine-wave generator .' F requency, 60
h ertz to one megahertz ; output amplitude, variable from
0.5 volt to 40 volts peak to peak . For exam ple, General
Radio 1310-Α Oscillator (use General Radio Type 274 QBJ
Adapter to provid e BNC output) .

' Re quired only for Performance Check .

5-2

Accessories

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

11 . 42-inch cable . Impedance, 50 ohms ; type RG-58/U ;
connectors, BNC . Tektronix Part No. 012-0057-01 .

12 . F ive-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 .

2 Re quired only for Adjustment procedure .

3 If α precision voltage divider is available for use with the precision
DC voltmeter (such as F luke 80 Ε -2), it can be used in place of this
meter .
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Performance Check-453Α/ R453A

b . Connect the h igh-frequency constant-amp litude sine-

	

m. Disconnect the termination from the Α ΕΧΤ TR IG
wave generator to the CH 1 O R Χ connector t h roug h t he

	

INPU T connector and connect it to the Β ΕΧΤ T R IG OR Χ
five-nanosecond G R cable, G R to BN C ada pter, BNC Τ con-

	

I NPUT connector .
nector, and 50-oh m BN C termination . Connect the output
of t he BN C Τ connector to the Α ΕΧΤ T R IG I NPUT con-
nector with the 18-inc h 50-o h m BNC cable a nd the 50-ohm

	

η . C h ange t h e following control settings :
BNC termination .

c . Set t h e generator for α one-division d isp lay (50 milli-
volts) at 10 megahertz .

d. CHE CK -Stable CR T d isplay can be obtained with the
Α CO UPL I N G switch set to AC, LF REJ, and DC (Α
LEVEL control may be adju sted as necessary to obtain
stable d isp lay) .

ρ . Disconnect all test equi pment .

e . Disconnect the termination from the Α ΕΧΤ T R IG
I NPUT connector an d connect it to the Β ΕΧΤ TR IG O R Χ
INPUT connector .

	

19. C heck

	

Α

	

and Β

	

Low- F requency Triggering
O peration

f . Change t h e following control settings :

A SOURCE

	

ΙΝΤ
Α LEVEL

	

Set for stable Α d is p lay
HO R IZ DISPLAY

	

Β (D EL AY E D SWEEP)

g . CHE CK -Stable CRT d isplay can be obtained with the
Β CO UPL I N G switch set to AC, LF REJ, and DC ( Β
LEVEL control may be adju sted as necessary to obtain

	

b. Change the following control settings :
stab le d isplay) .

Α and Β ΤΙΜΕ/DIV	5 ms
HO R IZ DISPLAY

	

Α
h . Disconnect the termination from th e Β ΕΧΤ TR IG

	

MAG

	

OFF
O R Χ INPUT connector and connect it to the Α ΕΧΤ TR IG
I NPUT connector .

i . Change the following control settings :
d. C HECK-Stable C R T d isplay can be obtained with the

A SOURCE

	

ΕΧΤ

	

Α CO UPL I N G switch set to AC, HF REJ, and DC (Α
HO R IZ DISPLAY

	

Α

	

LEVEL control may be adju sted as necessary to obtain α
MAG

	

Χ 10

	

stable dis p lay),

j . Set the generator for α four-d ivision d isplay (200 milli-
volts) at 10 megah ertz .

k . Without changing the outpu t am plitud e, increase the
output frequency of the generator to 60 megahertz .

Α SOURC E

	

ΙΝΤ
Α LEVEL

	

Set for stable Α display
HO R IZ DIS PL AY

	

Β (D ELAYE D SWEEP)

ο . C HEC K-Stable C R T display can be obtained with the
Β COUPL I N G switch set to AC, LF REJ, and DC ( Β
LEVEL control may be adjusted as necessary to obtain
stab le dis play) .

α . Connect the low-frequency sine-wave generator to the
CH 1 O R Χ connector with the 42-inch 50-oh m BNC cable,
BNC Τ connector, and t h e 50-oh m BNC termination .
Connect the output of t h e BNC Τ connector to th e Α
ΕΧΤ T R IG I NPUT connector with the 18-i nch 50-oh m
BNC cable and α 50-ohm BNC termination .

ε . Set the generator for α 0.3-d ivision display at 60 hertz .

e . Change t h e following control settings :

Α CO UPL I N G

	

AC
Α LEVEL

	

Set for stable Α d isplay
HO R IZ DISPLAY

	

Β (DELAY E D SWEEP)

Ι . CHE CK-Stable CRT disp lay can be obtained with th e

	

f. CHEC K-Stable C R T display can be obtained with the
Α COUPL I NG switch set to AC, LF REJ, and DC (Α

	

Β COUPLING switch set to AC, HF REJ, and DC (Β
LEV EL and HF STAB controls may be adjusted as

	

LEVEL control may be adj usted as necessary to obtain
necessary to obtain stable display) .

	

stable d isplay) .

5- 1 2
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Performance Check-453A/R453A

26 . Check Auto Recovery Time and Operation

	

c .

	

Set

	

the

	

time-mar k	generator

	

for

	

50-millisecond
markers .

α . Change the following control settings :

C H 1 and 2 VO LTS/DI V

	

.5
Α S LOPE

	

+
Α COUPL I N G

	

AC
Α SOURCE

	

ΙΝΤ
Α ΤΙΜΕ/DI V	50 μ s
Α SWEEP MOD E

	

AUTO TR IG
HO R IZ DIS PLAY

	

Α

b. Connect the marker output of the time-mark
generator to t h e C H 1 OR Χ connector with the 42-inch
50-oh m BN C cable an d t he 50-ohm BNC termination .

	

g . Disconnect all test equ i pment .

NOTES

d . CHE CK-Stable CRT d isplay can be obtained with the
Α LEVEL control . M ar k er must be at the start of the
sweep .

e . Set t h e time-mark generator for 0.1-second markers .

f . CHE CK -Sweep free runs and stable display cannot be
obtained with the Α LEVEL control . If stab le d isplay is
obtained , marker must not be at t he start of t h e swee p .
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e . Disconnect the cable from the Α GAT E connector and
connect it to the Β GATE connector .

f . Change the following control settings :

NOTES

Performance Check-453A/R453A

g, CHEC K-Test-oscilloscope d isplay for 2 .4 d ivisions
±0.24 division of vertical deflection with the bottom of the
waveform near t h e zero-volt level (12 volts ±10%) . Gate
duration should be about 5.5 divisions (about 11 times the
Β ΤΙΜΕ/DI V switch settings) .

Α ΤΙΜΕ/DI V	2 ms
Β ΤΙΜΕ/DI V	1 ms

	

Th is com pletes th e Performance Ch eck procedure for
HO R IZ DIS PLAY

	

Β (D ELAY E D SWEEP)

	

the 453Α . If t h e instrument h as met all tolerances given in
Β SWEEP MOD E

	

Β STA R TS A FT ER

	

th is proced ure, it is correctly calibrated and with in t he
D ELAY TIME

	

specified tolerances .
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ι
1 . Remove the top and bottom covers from the 453Α.

	

5. Set the controls as given under Preliminary Control
Settings (given prior to Part Ι - Performance Check) . Allow

2. Connect the autotransformer to α suitable power

	

at least 20 minutes warmup before proceeding .

I

source .

ι
ι
ι
ι
ι
ι
ι
ι
ι
ι
ι
ι
ι
ι

3 . Connect the 453Α to the autotransformer output .

Titles for external controls of this instrument are
4 . Set the autotransformer output voltage to the center

	

capitalized in this procedure (e.g., INTENSITY). In-
of the voltage range selected by the L ine Voltage Selector

	

ternal adjustments are initial capitalized only (e.g.,
'

	

assembly .

	

High Voltage).

NOTES

ΝΟΤΕ

Adjustment-453Α/R453A
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Adjυstment-453Α /R453Α

Fig . 5-7 . Location of Υ Axis Align adju stmen t (left side of
instrumen t) .

b . Move α marker to the center vertical line with the
h orizontal POSITIO N control .

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

d . ADJUST-Υ Axis Align adjustmen t R989 (see F ig .
5-7) to align th e markers with the center vertical line .

11 . Adj ust C RT Geometry

5-32

ι
e . CHEC K-B owing and tilt of mark ers is less than 0.1

	

'
d ivision total from top to bottom of the graticu le (each
0.1-millisecond marker represents 0 .1 d ivision) .

5) If . AD JU ST-Geometry ad justment Η 982 ς see rig . 5-
for minimum bowing of the trace at th e left and righ t edges
of the gratic ule .

g . I N T ERACTION - Recheck step 10 .

h . Disconnect all test equ ipment .

12 . Adj ust Ζ-Axis Compensation

α . C h ange the following control settings :

A SOURCE

	

ΙΝΤ
Α ΤΙΜΕ /DI V

	

.1 μ s
Α VAR

	

Calibrated

b . Connect the 10Χ probe to the input of the test

	

,
oscilloscope . Check the p robe com pensation .

c . Connect th e probe tip to ΤΡ1047 (see Fig . 5-5) ; con-
nect the probe ground to chassis grou nd with α sh ort
grou nd ing stra p .

d . Set the test oscilloscope for α vertical deflection
factor of 0.5 volts/division (five volts/division at probe tip)
at α sweep rate of 0 .1 microsecond/division .

α . Set the Α ΤΙΜΕ/DI V switch to .5 ms and adju st the Α
VAR control to display exactly one marker for each ma j or
graticu le d ivision .

	

e. Set th e INTENSITY control for three d ivisions of
vertical d eflection on the test oscilloscope . Position the dis-
play so the leading edge of the waveform is d is played .

b. Connect th e trigger ou tput of the time-mar k generator
to t h e Α ΕΧΤ T R IG I NPUT connector with the 42-inch
BNC cable .

	

f. CHE CK-Test oscilloscope d isplay for optimum square
lead ing corner on unblan king gate .

c . Set the time-mark generator for marker outpu t of one
and 0.1 millisecond and trigger o u tput of one millisecond .

	

g. ADJUST-C1036 (see F ig . 5-5) for optimum square
corner on the u nblanking gate .

d . Set the Α SO URCE switch to EXT. If necessary,
adjust th e Α LEVEL control to provide α stable display .

	

h. Discon nect all test equ ipment.

ι
ι
ι
ι

ι
ι
ι
ι
ι
ι
ι
ι
ι
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ι
ι

ι
ι
ι
ι
ι
ι
ι
ι
ι

ι

Adjustment-453Α/R453A

F ig . 5-10 . (Α) Location of high -frequency compensation adjustments on V ertical Preamp board , (Β ) Location of high -frequency compen sation
adjustments on V ertical O utput board .

C38 and C138 are selected from among th e following

	

1 .5 pF

	

281-0529-00

	

500 V

	

±0.25 p F
capacitors .

	

2.2 p F

	

281-0604-00

	

500 V

	

±0.25 p F
3.3 pF

	

281-0626-00

	

500 V

	

±5%
.001 μ F

	

283-0067-00

	

200 V

	

±10%

	

4.7 pF

	

281-0618-00

	

200 V

	

±0.5 pF
.0015 μ F

	

283-0114-00

	

200 V

	

±20%
.0022 μ F

	

283-0119-00

	

200 V

	

±5%
.0027 μ F

	

283-0142-00

	

200 V

	

±5%

	

C264 is selected from among the following ca-
'

	

.0033 μ F

	

283-0041-00

	

500 V

	

±5%

	

pacitors .
.0047 μ F

	

283-0083-00

	

500 V

	

±5%
.01 μF

	

283-0079-00

	

250 V

	

±20%

	

14 p F

	

281-0577-00

	

500 V

	

±5%
18 p F

	

281-0578-00

	

500 V

	

±5%
C44A and C144A are selected from among the follow-

	

22 p F

	

281-0511-00

	

500 V

	

±2.2 pFi ng capacitors .

	

27 pF

	

281-0512-00

	

500 V

	

±2.7 pF
33 pF

	

281-0629-00

	

600 V

	

±5%
0.68 p F

	

281-0537-00

	

500 V

	

±0.136 pF

	

39 pF

	

281-0603-00

	

500 V

	

±5°/ο
1 p F

	

281-0627-00

	

600 V

	

47 pF

	

281-0519-00

	

500 V

	

±4 .7 pF

5-37
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Adjustment-453Α/R453A

α . Change the following control settings :

	

square-wave response with minimum aberrations . Use the
low-capacitance screwdriver to adjust the variable capaci

CH 1 and 2 VOLTS/DIV

	

20 mV

	

tors . Repeat these adjustments until optimum response

ΑΤΙΜΕ/DIV

	

.ςμ s

	

is obtained.

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

c . Set the square-wave generator for fast-rise opera-
tion at 100 k ilohertz . Set the output amp litude for α
six-division d isplay .

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

5-38

ΝΟΤΕ

Use α viewing hood or reduce the ambient light
/eve/ to aid in checking high-frequency response.

j . Set the MODE switch to CH 2 .

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

Ι . CHECK-CRT display for optimum sq uare-wave
response with aberrations not to exceed 0.12 d ivision
peak to peak .

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

ι
ι

ι

ι

ι
NO ΤΕ

e . ADJUST-C263 and C265 (see F ig . 5-10A) for
optimum square-wave response with minimum aberra-

	

if response of Channel 1 and 2 cannot be
tions . Use low-capacitance screwdriver .

	

matched by making the adjustments given here,
see the procedure for selecting R195 given in

	

,
Table 5-7.

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

	

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

g . Change the following control settings :

	

ο . Set the square-wave generator for α six-d ivision dis-
play .

Α ΤΙΜΕ/DIV

	

.2 μs
MAG

	

Χ 10
ρ . CHECK-CRT disp lay for optimum square-wave

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

	

peak to peak .
response with aberrations not to exceed 0.12 d ivision
peak to peak .

q. ADJUST-R144C and C144C (see F ig . 5-10A), in
given order, for optimum square-wave response . Use the

NOTE

	

low-capacitance screwdriver to adjust the variable capaci-
tors . Repeat these adjustments until optimum response

	

'
/η the following steps, change the MAG switch

	

is obtained .
from Χ10 to OFF and compare the response at
both sweep rates. Then adjust for the best overall
response.

	

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

i . ADJUST-R49, C49, R328, C336, C328, C54, and	s . Set the square-wave generator for α six-division dis-
C45A (see F ig . 5-10), in given order, for optimum

	

play.

ι
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ι
ι
ι

υ . ADJUST-R143C, C143C, C143A, and L143A (see
F ig . 5-10Α), i n given order, for optimum square-wave

	

Ζ , Set the CH 1 VOLTS/DIV switch to 10 mV.
'

	

response with minimum aberrations . Use the [ow-
capacitance screwdriver to adjust the variable capacitors .
Re peat these adjustment until optimum response is

	

αα . Set the square-wave generator for α six-division
' obtained.

	

d isplay .

ν. Change the following control settings :

	

ab. CHECK-CRT display for optimum square-wave
resp onse with aberrations not to exceed 0.12 division

CH 1 VOLTS/DIV

	

5 mV

	

peak to peak .
MODE

	

CH 1

ac . ADJUST-1344C and C44C (see F ig . 5-10A), in
ω. Disconnect the termination from Channel 2 and	given order, for optimum square-wave response with

connect it to the CH 1 OR Χ connector.

	

minimum aberrations . Use the low-capacitance screw-
driver to adjust the variable capacitors. Repeat these
adjustments until optimum response is obtained .

χ. C HECK-CRT display for optimum square-wave
response with aberrations not to exceed 0.12 d ivision
peak to peak .

	

ad. Disconnect all test equipment .

ι
ι
ι
ι
ι
ι
ι
ι

t . CHECK-CRT d is play for optimum square-wave

	

γ . ADJUST-R43C, C43C, C43A, and L43A (see F ig .
response with aberrations not to exceed 0.12 division

	

5-10Α), in given order, for optimum square-wave response
peak to peak.

	

with minimum aberrations . U se the low-capacitance screw-
d river to adjust the variable capacitors . Repeat these adjust-
ments until optimum response is obtained .

NOTES

Adjustment-453A/R453A
ManualsPlus.com

https://www.manualsplus.com/


https://www.manualsplus.com/


ι
e . Set the ΙΝΤ TRIG switch to NORM .

	

g . ADJUST-Normal Trigger DC Level adjustment
R285 (see F ig . 5-12) for α stable display .

f . CHECK-Stable CRT d isplay is presented .

	

h . Disconnect all test equipment .

ι
ι
ι
ι
ι
ι
ι
ι
ι
ι
ι
ι
ι
ι
ι
ι

NOTES

Adjustment-453Α/R453Α
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Rackmounting-453Α/R453A

6-4

Stationary
section

ASSEMBLY FO R LEFT SIDE

Mechanical
stop

Intermediate
sectio n

F ig . 6-1 . Slide-o u t track assemb lies .

ASSEMBLY FOR RIGHTSID E

Stop latch hole

Mounting flange

F ig . 6-2. Har dware needed to moun t the instrument in the cabinet rack.

,= 10

	

\
Hn ί shiηg

	

P las r ic
washers

	

wash ers
(4 ea)

	

ί4 Ca l

8 υί

10-32 10-32
ΡΗ 5 FHS
screw screw
(8 Cal

	

i4 ea)

Τυρρ (~ λ
10-32

ι
ι
ι
ι
ι
ι
ι

ι
ι
ι
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L eft front
rail of

cabinet rack

Securing
h oles

(top ped fo
10-32
sc rews )

F ig . 6-3. Locati ng the moun ti ng holes for the left statio nary section. Same dimensions apply to right stationary section.

Rail
tapped

for 10-32
sc rews

( Α ) F ront rail tapped for 10-32 sc rews

F ig . 6-4. Met hod s of mounti ng the stationary section to the front rails.

*Note :

Rackmounting-453Α/R453A

1Ιτ inch (for cor rect
position of
curi ng holes)

MISS

	

__-Untapped
h oles

_ο s
ι = ~ ι

η
Ο

WWI

Ι Use FHS screws . if f ront rail

	

h oles
(Β) Un tapped front rail

	

a re counte rsunk.
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R ackmounting-453Α /R453A

F ig . 6-5 . Supportin g t h e rear of th e statio nary section s : (Α ) Dimensions necessary ; (Β ) Completed installation .
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Suppo rt
bloc k

(moun ted on
instrument)

S uppo r t
pin

(2 ea)

Neop rene
support washer

(2 ea)

	

Spacer

F ig . 6-6. Rear S upport k it .

F ig . 6-7 . I nstalling the support block on the instru ment .

R ea r of
statio na ry section

Rackmounting-453Α/R453A

6-7
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R ackmounting-453Α /R453A

6-8

TO INSER T THE R453A :

1 . Pull th e intermediate sec-
tion (Α ) of eac h slide-out
track ou t to its fu lly ex-
ten ded position .

2 . Insert t h e ch assis section
( Β ) (on instrument) i n to
t h e i ntermed iate sections.

3 . P ress both stop latch es (C)
and pu sh t he instr umen t
i n to the rac k u ntil t h e
latch es sna p into t h e stop
latch h oles (D) .

4 . Connect t h e power cord to
t he power so u rce .

5 . Agai n p ress t h e stop latc h es
(D) and push the instru -
ment all t h e way i n to t h e
rac k .

6 . To secure t h e R453A to
t h e rack , insert t h e 4 sec u r-
ing screws ( Ε ), with fi n is h -
i n g was h ers and teflon
washers, t h rou gh t h e slots
in t h e instr ument front
panel and screw t hem into
t h e fro n t rails of t h e rac k .

TO REMOVE THE R 453A :

1 . Remove th e securing screws
and washers ( Ε ) .

2 . Pull t h e i n str ument ou t-
ward until th e stop latc h es
sna p into t he stop latc h
holes .

3 . Disconnect t he power cord .

4 . P ress bot h stop latc h es (D)
and pull the instrumen t o u t
of t he rack .

F ig. 6-8 . Procedu re for insertin g or removing t h e i n strument after th e slide-o u t track s have been i nstalled .
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https://www.manualsplus.com/


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, re position as necessary.

DEEP RACK CONFIGURATION :

10-32

Left rear
rail of
cabinet
rack

SHALLOW RACK CONFIGURATION:

ErmM.

Rail
tapp ed

fo r 10-32
sc rews

8-32
Keps
nut

(2 ea)

Rail
tapped

for 10-32
screws

F ig . 6-9. Alignment adjustments for correct operation.

ΝΠρ9ΑΠAW

Stationa ry
section of
slideout
track

8-32
FHS
screw
(2 ea)

=K

Stationary
section of
slideout
track

Left rear
rail of
cabinet
rack

SHALLOW RACK CONFIGURATION:

Left rear
rail of
cabinet

rack

ι
10-32
PHS
screw
(2 ea)

( Β ) U ntapp ed rear rail

F ig. 6-10. Alternative method of installing the instrument using rear support brackets.

Rackmou nting-453Α/R 453Α

WITΐ"ίS .......4ϊ:....:ξ

8-32
FHS

sc rew

a

(2 ea)

Stationa ry
section of
slideout
track

8-32
FHS
screw
(2 ea)

Statio n a r y
section of
slideout
track

6-9
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RAIL

FIXED
POWER CORD

REAR VIEW

AIR

INTAKE
AREA

Ο Ο

2.597 ΦιΦ

ΙΙθοΙ r-0.28ι

ίτΙ,19
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\
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\
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Ι 9.Ι 25 -0. 062
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ALTERNATE ~
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Ι DRILL ING
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RAIL
0.625 {1.250 0625

Q,}ΟΟ

	

0.500 {
062512500 0.625

Ο. οο

	

Ο ΟΟ

0.400 05004
1.250 06255
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NOTES
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GAIB I NE 7
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F ig . 6-11 . Dimensional Drawin g .
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Tektron ix

	

Serial/Model No.
C kt. No .

	

Pa rt No .

	

E ff

	

Disc

	

Description

C740A 281-0010-00
C740B 283-0097-00
C740C
C740D
C740E
C740F

*295-0079-00

CHASSIS (cont)

Capacitors (co nt)

4.5-25 pF, Var
84 pF,

	

Cer	1000 V

	

2%
0.001 μF
0.01 μF	Timing ca pacitor assembly0.1 μF

C740H

	

281-0523-00

	

100 p F

	

Cer

	

350 V
C808

	

290-0267-00

	

1 μF

	

Elect .

	

35 V
C886

	

285-0572-00

	

0.1 μF

	

ΡΤΜ

	

200V
C906

	

283-0044-00

	

0.001 μF

	

Cer

	

3000V
C911

	

290-0159-00

	

2 [ιF

	

E lect .

	

150 V

Electrical Parts List-453Α/R453A

C937

	

290-0312-00

	

Β010100

	

Β099999

	

47 μF

	

Elect .

	

35 V

	

10%
C937

	

290-0287-00

	

13 100000

	

47 /tF

	

E lect.

	

25 V
C940

	

283-0120-00

	

0.015 μF

	

Cer

	

2500 V

	

+80%-20%
C945

	

283-0120-00

	

0.015 μF

	

Cer

	

2500 V

	

+80%-20%
C952

	

283-0120-00

	

0.015 μF

	

Cer

	

2500 V

	

+80%-20%

C953

	

283-0021-00

	

0.001 μF

	

Cer

	

5000 V
C955

	

281-0556-00

	

500 pF

	

Cer

	

10,000 V
C957

	

281-0556-00

	

500 p F

	

Cer

	

10,000 V
C961

	

283-0096-00

	

500 p F

	

Cer

	

20,000 V
C963

	

283-0057-00

	

0.1 μF

	

Cer

	

200V

	

+80%-20%

C966

	

283-0120-00

	

0.015 μF

	

Cer

	

2500 V

	

+80%-30%
C972

	

283-0079-00

	

0.01 μF

	

Cer

	

250 V
C976

	

283-0120-00

	

0.015 μF

	

Cer

	

2500 V

	

+80%-20%
C979

	

283-0060-00

	

100 pF

	

Cer

	

200 V

	

5%
C985

	

285-0572-00

	

0.1 μF

	

ΡΤΜ

	

200 V

C1105

	

283-0080-00

	

0.022 μF

	

Cer

	

25 V

	

+80%-20%
C1111

	

285-0566-00

	

0.022 μF

	

ΡΤΜ

	

200 V

	

10%
C1112

	

290-0281-00

	

1500 μF

	

Elect.

	

25 V
C1141

	

285-0566-00

	

0.022 μF

	

ΡΤΜ

	

200V

	

10%
C1142

	

290-0281-00

	

1500 μF

	

Elect.

	

25 V

C1171

	

285-0566-00

	

0.022 Ι_ιF

	

ΡΤΜ

	

200V

	

10%
C1172

	

290-0280-00

	

Β010100

	

Β099999

	

200/ιι F

	

E lect .

	

150V
C1172

	

290-0018-00

	

13 100000

	

200 /ιF

	

E lect .

	

150 V
C1191

	

283-0006-00

	

0.02μF

	

Cer

	

500V
C1200

	

285-0696-00

	

13010100

	

Β069999

	

0.5 1- F

	

ΡΤΜ

	

600V

	

10%

Cl200

	

285-0922-00

	

Β070000

	

0.6 μF	MT

	

150 V
C1201

	

285-0566-00

	

0.022 μF

	

ΡΤΜ

	

200V

	

10%
C1202

	

290-0280-00

	

13010100

	

Β099999

	

200 μF

	

Elect.

	

150 V
C1202

	

290-0018-00

	

13100000

	

200/ ιF

	

E lect .

	

150V
C1203

	

283-0008-00

	

ΧΒ120000

	

0.1 ,ιιF	Cer

	

500V

C1204

	

290-0214-00

	

Β010100

	

Β099999

	

10 μF

	

Elect .

	

250V
C1204

	

290-0405-00

	

13100000

	

10 μF

	

Elect .

	

150 V

	

+50%-10%
C1211

	

285-0566-00

	

0.022 μF

	

ΡΤΜ

	

200V

'I nd iv idu al tim i n g ca p acito rs in t h is assembly must be o rd e red by t h e 9 d igit part number, lette r suffix and tole ra n ce pr i n te d on th e timingcapacitor to b e r e p laced.

Example :

285-ΧΧΧΧ-ΧΧ
F-

The letter suffix and the tole rance should be the same for all of the timing capac i to rs in the assembly .
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'Furn is h e d as α u nit wit h 5569 .

7-4

CHASSIS (cont)

Tektronix

	

Serial/Model No .
Ckt. No.

	

Part No .

	

E ff

	

Disc

	

Description

Semiconductor Device, Diodes

CR552

	

*152-0185-00

	

Silicon

	

Replaceable by 11\14152
CR555

	

*152-0185-00

	

Silico n

	

Replaceable by 1N4152
CR556

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152

CR884

	

*152-0061-00

	

Silicon

	

Tek S pec
CR911

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152

CR940

	

152-0192-00

	

13010100

	

Β099999

	

R ectifie r

	

VARO 7701-5Χ

CR940

	

*152-0429-00

	

8100000

	

Silicon

	

Replaceable by VG-5X

CR952

	

152-0192-00

	

13010100

	

Β099999

	

R ectifie r

	

VARO 7701-5Χ

CR952

	

*152-0429-00

	

Β100000

	

Silicon

	

Replacea ble by VG-5X

C R953

	

152-0408-00

	

Silicon

	

10,000 V, 5 mA

CR955

	

152-0408-00

	

Silicon

	

10,000 V, 5 mA

CR957

	

152-0408-00

	

Silicon	10,000V, 5 mA

CR1112A,B,C,D

	

152-0198-00

	

Silicon

	

MR1032A (Motorola)

CR1142A,B,C,D

	

152-0198-00

	

Silicon

	

MR1032A (Motorola)

CR1172A,B,C,D

	

152-0066-00

	

Silicon

	

1 Ν3194

CR1202

	

152-0066-00

	

Silicon

	

1 Ν3194

CR1212

	

152-0066-00

	

Silico n	1 Ν3194

VR559

	

152-0217-00

	

Zener

	

1 Ν756Α

	

8.2V, 0.4 W, 5%

VR963

	

152-0428-00

	

Zener

	

1 Ν987Β

	

400 mW, 120 V, 5%

Delay Line

D L301

	

*119-0168-01

	

Delay L i ne Assembly

Bulbs

DS75

	

150-0030-00

	

Neon, NE-2 V

DS175

	

150-0030-00

	

Neon, NE-2 V

DS400

	

150-0035-00

	

Neon, Α1 D
DS401

	

150-0035-00

	

Neon, Α1 D

DS530W	150-0035-00

	

Neon, Α1 D

DS596

	

150-0046-00

	

Incandescent #21070

DS5972 260-0717-00

DS849

	

150-0035-00

	

Neon, Α1 D

DS973

	

150-0030-00

	

Neon, NE-2 V

DS974

	

150-0030-00

	

Neon, NE-2 V

DS975

	

150-0030-00

	

Neon , NE-2 V

D51107

	

150-0045-00

	

Incandescent #685
DS1108

	

150-0047-00

	

Incandesce n t #CN8-398
DS1109

	

150-0047-00

	

Incandesce n t #CN8-398

Fuses

F937

	

159-0021-00

	

2Α 3AG Fast- Β 1 ο
"F1101

	

159-0021-00

	

2Α 3AG F ast- Β 1 ο
F l 102

	

159-0022-00

	

1 Α

	

3AG Fast- Β 1 ο
Fl 204

	

159-0028-00

	

114A 3AG Fast- Β 1 ο
Fl 437

	

159-0025-00

	

1/2Α 3AG Fast-Β 1ο
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Tektron ix

	

Serial/Mod el No .
Ckt. No .

	

Par t No.

	

Eff

	

Disc

	

Descri ption

J 1

	

131-0955-00

	

BNC, recep tacle, elect r ical
.1101

	

131-0955-00

	

BNC, receptacle, elect r ical
J402

	

131-0274-00

	

BNC
J430

	

131-0955-00

	

BNC, receptacle, electr ical
J529

	

131-0274-00

	

BNC

J579

	

131-0955-00

	

BN C, rece p tacle, elect r ical
J601

	

131-0955-00

	

BN C, receptacle, elect r ical
J729

	

131-0274-00

	

BNC

L884

	

108-0254-00

	

600 Ι.ιΗ
L937

	

*108-0422-00

	

80 ΙιΗ
L980

	

*108-0321-00

	

Trace rotatio n
L989

	

*108-0295-00

	

Υ Axis alignment

LR 6F

	

*108-0282-00

	

ΧΒ130000

	

0.13p.1-1 (wou nd on α 30Q resisto r)
LR 106F

	

*108-0282-00

	

ΧΒ130000

	

0.13 / ιΗ (wound on α 30 Ω resisto r)
LR367

	

*108-0328-00

	

0.3 μ.Η (wound on α 220 Ω resistor)
LR377

	

*108-0328-00

	

0.3 IM (wound on α 220 Ω resistor)

Q364

	

*153-0524-00

	

Silicon

	

ΝΡΝ

	

TO-5 Te k Spec (match ed pai r )Q374
Q884

	

*151-0124-00

	

Silico n

	

ΝΡΝ

	

TO-5 Selected from 2Ν3119
Q894

	

*151-0124-00

	

Silico n

	

ΝΡΝ

	

TO-5 Selected from 2Ν3119
Q930

	

*151-0140-00

	

Silico n

	

ΝΡΝ

	

TO-3 Selected from 2Ν3055

Q1133

	

*151-0136-02

	

Silico n

	

ΝΡΝ

	

TO-5 Replaceable by 2Ν3053
Q1137

	

*151-0140-00

	

B010100

	

Β099999

	

Silicon

	

ΝΡΝ

	

TO-3 Selected f rom 2Ν3055
Ql137

	

151-0337-00

	

Β100000

	

Silicon

	

ΝΡΝ

	

TO-3 Selected from 2Ν3055
Q1163

	

*151-0136-02

	

Silicon

	

ΝΡΝ

	

TO-5 Replaceable by 2Ν3053
Ql167

	

*151-0140-00

	

13010100

	

Β099999

	

Silicon

	

ΝΡΝ

	

TO-3 Selected from 2Ν3055

Ql167

	

151-0337-00

	

13100000

	

Silico n

	

ΝΡΝ

	

TO-3 Selected f rom 2Ν3055
Ql197

	

151-0149-00

	

Silico n

	

ΝΡΝ

	

TO-66 2Ν3441

R esisto r s are fixed, comp osition, ±10% unless ot herwise indicated .

R2

	

315-0105-00

	

1 ΜΩ

	

1/4 W

	

5%
R3

	

317-0620-00

	

62Ω

	

1/8 W

	

5%
R6C

	

322-0643-00

	

600 kΩ

	

1 /4 W

	

Prec

	

1
R6E

	

322-Οδ44-00

	

666.6 kΩ

	

1/4 W

	

Prec

	

1
R6F

	

315-0220-00

	

13010100

	

Β129999Χ

	

220

	

1/4 W

	

5%

CHASSIS (cont)

Connectors

Inductors

Transisto rs

Resisto rs

Electrical Parts List-453Α/R453A
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CHASSIS (cont)

Te kt ronix

	

Serial/Model No .
Ckt . No .

	

Part No .

	

Eff

	

Disc

	

Desc ription

Resistors (cont)

R7C

	

322-0620-00

	

800 42

	

'/α W

	

Prec

	

1
R7E

	

321-0618-00

	

250 kΩ

	

7/αW

	

Prec

	

1
R7F

	

315-0470-00

	

47 Ω

	

11αW

	

5%
R8C

	

322-0621-01

	

900 kΩ
HE

	

321-1389-01

	

111 kΩ

	

yα W

	

Prec

	

1/τ %/τ /°

R8F

	

315-0560-00

	

56 Ω

	

1/α W

	

5%
R9C

	

322-0624-01

	

1/α W

	

Prec

	

1/τ
R9E

	

321-1289-01

	

10.01 k 1/8 W

	

Prec

	

72%
R9F

	

315-0470-00

	

47 Ω '/α W

	

5
R13

	

317-0220-00

	

22 Ω

	

ν8 W

	

5%

R30

	

311-0326-00

	

10 kΩ, Va r
R31

	

315-0274-00

	

270 kΩ

	

1 /αW

	

5%
R40

	

*311-0994-00

	

2.5 kΩ , Va r
R43E

	

315-0302-00

	

3 kΩ

	

1/α W

	

5%
R44B

	

315-0133-00

	

13 kΩ

	

1/αW

	

5%

R71

	

321-0111-00

	

140 Ω

	

1/8W

	

Prec

	

1
R73

	

315-0102-00

	

1 kΩ

	

1/α W

	

5%
R74

	

316-0103-00

	

10 kΩ

	

1/α W
R75 3	311-0385-00

	

2509, Var
R76

	

321-0114-00

	

150Ω

	

/α W

	

Prec

	

1

R77

	

316-0154-00

	

150 kΩ

	

1/αW
R78

	

316-0106-00

	

10 ΜΩ

	

1/αW
R81

	

321-0055-00

	

36.5 Ω

	

1/8W

	

Prec

	

1
R90

	

311-0169-00

	

100 Ω, Var
R91

	

321-0017-00

	

14.7 Ω 1/8W

	

Prec

	

1

R102

	

315-0105-00

	

1 ΜΩ

	

1/αW

	

5%
R103

	

317-0620-00

	

62Ω

	

78W

	

5
R106C

	

322-0643-00

	

600 kΩ

	

1/αW

	

Prec

	

1
RI 06E

	

322-0644-00

	

666.6 kΩ

	

'/α W

	

Prec

	

1
R106F

	

315-0220-00

	

Β010100

	

Β129999Χ

	

22 Ω

	

1/αW

	

5%

RI 07C

	

322-0620-00

	

800 kΩ

	

1/αW

	

Prec

	

1
R107E

	

321-0618-00

	

250 kΩ

	

yα W

	

Prec

	

1
RI 07F

	

315-0470-00

	

47 Ω

	

1/α W

	

5
R108C

	

322-0621-01

	

900 kΩ

	

1/α W

	

Prec

	

1/τ%
R1 08E

	

321-1389-01

	

111 kΩ

	

'/α W

	

Prec

	

7τ %

R108F

	

315-0560-00

	

56 Ω

	

'/α W
RI 09C

	

322-0624-01

	

990 kΩ 1 /α W

	

Prec
R109E

	

321-1289-01

	

10.1 kΩ

	

'/α W

	

Prec
R1 09F

	

315-0470-00

	

47 Ω

	

1/α W
R 113

	

317-0220-00

	

22 Ω

	

1/8 W

'Furn ished as α unit wi th 575.

7-6

5°/°
1/2%
'/τ
5 °/°
5 °/°

R130

	

311-0326-00

	

10 kΩ, Var
R131

	

315-0274-00

	

270 kΩ

	

1/αW

	

5%
R140

	

*311-0994-00

	

2.5 kΩ , Var
R 143E

	

315-0302-00

	

3 kΩ

	

1/α W

	

5%
R 144B

	

315-0133-00

	

13 kΩ

	

1/αW

	

5%
R171

	

321-0111-00

	

140 Ω

	

ναW

	

Prec

	

1%
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CHASSIS (cont)

Tekt ronix

	

Se rial/Model No.

	

Descri ption
C kt . No .

	

Part No .

	

Eff

	

Disc

Resisto rs (cont)

Electrical Parts List--453A/ R453A

R173

	

315-0102-00

	

1 kΩ

	

'/4W

	

5%
R174

	

316-0103-00

	

10 kΩ

	

'/4W
R175'

	

311-0385-00

	

250 Ω, Var

R176

	

321-0114-00

	

150 .(2

	

'/ΘW

	

Prec

	

1 %
R177

	

316-0154-00

	

150 kΩ

	

'/4W

R178

	

316-0106-00

	

10 ΜΩ

	

'/4W
R181

	

321-0055-00

	

36.5 Ω

	

'/Θ W

	

Prec

	

1

R190

	

311-0169-00

	

100 Ω, Var
R191

	

321-0017-00

	

14.7 Ω

	

'/8 W

	

Prec

	

1%
R364

	

*310-0623-00

	

650 Ω

	

4W

	

Prec

	

1%

R365

	

316-0100-00

	

10 Ω

	

'/4W
R374

	

*310-0623-00

	

650 Ω

	

4W

	

Prec

	

1

R400

	

316-0154-00

	

150 kΩ

	

'/4 W
R401

	

316-0154-00

	

150 kΩ

	

'/4 W
R402

	

321-0097-00

	

100 Ω

	

'/8 W

	

Prec

	

1

R403

	

321-0097-00

	

100 Ω

	

'/Θ W

	

Prec

	

1
R430

	

316-0100-00

	

10Q

	

'/4 W
R433B

	

301-0914-00

	

910 kΩ

	

'/2 W

	

5%
R433C

	

301-0114-00

	

110 kΩ

	

'/2 W

	

5%
R435

	

315-0104-00

	

100 kΩ

	

'/4 W

	

5°%

R436

	

315-0104-00

	

100 kΩ

	

'/4 W

	

5%
R460'

	

311-0553-00

	

10 kΩ, Var
R528

	

316-0106-00

	

10 ΜΩ

	

'/4 W
R530A

	

323-0400-00

	

143 kΩ

	

1/2 W

	

Prec

	

1
R530B

	

323-0371-00

	

71 .5 kΩ

	

1/2 W

	

P rec

	

1 °%

R530C

	

323-0371-00

	

71 .5 kΩ

	

1/2 W

	

Prec

	

1
R530D

	

323-0371-00

	

71 .5 kΩ

	

1/2W

	

P rec

	

1
R530E

	

315-0335-00

	

3.3 ΜΩ

	

'/4W

	

5%
R530F

	

325-0072-00

	

10 ΜΩ

	

1 W

	

Prec

	

1 %
R530G

	

325-0077-00

	

11 .5 ΜΩ

	

1 W

	

Prec

	

1 °%
R530H

	

325-0075-00

	

7.15 ΜΩ

	

1 W

	

Prec

	

1

R530J

	

325-0073-00

	

3.57 ΜΩ

	

1 W

	

Prec

	

1 %
R530K

	

323-0712-00

	

13010100

	

Β139999

	

1 .43 ΜΩ

	

1/2W

	

Prec

	

1/2
R530K

	

323-0712-07

	

Β140000

	

1 .43 ΜΩ

	

'/2 W

	

Prec

	

1/10%
R530L

	

323-0710-00

	

13010100

	

13139999

	

715 kΩ

	

1/2 W

	

Prec

	

1/2%
R530L

	

323-0711-00

	

Β140000

	

715 kΩ

	

1/2 W

	

Prec

	

1/10%
R530M

	

323-0710-00

	

13010100

	

Β139999

	

715 kΩ '/2 W

	

Prec

	

'/2

R530M

	

323-0711-00

	

13140000

	

715 kΩ

	

1/2W

	

Prec

	

1/10%
R530N

	

323-0711-00

	

715 kΩ

	

1/2 W

	

Prec

	

1 / 10°%
R530W

	

316-0154-00

	

150 kΩ

	

'/4 W
R530X

	

315-0272-00

	

2.7 kΩ

	

1/4 W

	

5%
R530Y°

	

311-0554-00

	

20 kΩ, Var

R532

	

301-0221-00

	

220 Ω

	

1/2 W

	

5°%

`Furnished as σ unit with 5175 .
'Furnished as α unit with R551 .
'Furnished as α unit with 5530Υ .
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Electrical Parts List-453Α/R453A

CHASSIS (cont)

Tektronix

	

Serial/Model No .
Ck t . No .

	

Pa rt No .

	

E ff

	

Disc

	

Descriptio n

Resisto rs

	

(cont )

R551 '	311-0553-00

	

10 kΩ, Var
R552

	

323-0381-00

	

90.9 kΩ

	

72 W

	

Prec

	

1
R555

	

311-0191-00

	

10 kΩ, Var
R558

	

323-0353-00

	

46.4 kΩ

	

72 W

	

Prec

	

1
R569

	

302-0104-00

	

100 kΩ

	

1/2W

R601

	

316-0100-00

	

100

	

1/4W
R613B

	

301-0914-00

	

910 kΩ

	

1/2W

	

5%
R613C

	

301-0114-00

	

110 kΩ

	

1/τW

	

5%
R615

	

315-0104-00

	

100 kΩ

	

1/4 W

	

5%
R616

	

315-0104-00

	

100 kΩ

	

1/4 W

	

5%

R660

	

311-0555-00

	

10 kΩ, Var
R74ΠΑ

	

323-0400-00

	

143 kΩ

	

'/τ W

	

Prec

	

1
R7408

	

323-0371-00

	

71 .5 kΩ

	

1/2 W

	

Prec

	

1
R740C

	

323-0371-00

	

71 .5 kΩ

	

1/2 W

	

Prec

	

1
R7AOD

	

323-0371-00

	

71 .5 kΩ 1/2 W

	

Prec

	

1

R740E

	

315-0335-00

	

3.3 Μ9

	

1/4 W

	

5%
R74ΠF

	

325-0072-00

	

10 ΜΩ

	

1 W

	

Prec

	

1%
R74ηG

	

325-0077-00

	

11 .5 ΜΩ

	

1 W

	

Prec

	

1%
R740H

	

325-0075-00

	

7.15 ΜΩ

	

1 W

	

Prec

	

1
R740J

	

325-0073-00

	

3.57 ΜΩ

	

1 W

	

Prec

	

1

R740Κ

	

323-0712-00

	

1 .43ΜΩ 1/2W

	

Prec

	

'/2
R740L

	

323-0710-00

	

715 kΩ

	

'/τ W

	

Prec

	

'/τ%
UAW

	

323-0710-00

	

715 kΩ '/τ W

	

Prec

	

'/τ
R74ΠΝ

	

323-0711-00

	

715 kΩ

	

'/τ W

	

Prec

	

1/10%
R740P

	

315-0332-00

	

3.3 kΩ

	

1/4 W

	

5%

R74ηχ

	

315-0272-00

	

2.7 kΩ

	

1/4 W

	

5%
R740Y`

	

311-0554-00

	

20 kΩ, Va r

R760

	

311-0386-00

	

2 kΩ, Var
R801

	

321-0286-00

	

9.31 kΩ

	

1/θW

	

Prec

	

1
R802

	

321-0286-00

	

9.31 kΩ

	

1/8 W

	

Prec

	

1

R805Α,Β

	

311-0542-01

	

10 kΩ, Va r

50 kΩ, Var
R808

	

315-0822-00

	

8.2 kΩ

	

1/4W

	

5%
R849

	

316-0154-00

	

150 kΩ

	

1/4 W
R884

	

308-0363-00

	

3 kΩ

	

8W

	

WW

	

5

R886

	

305-0471-00

	

470 Ω

	

2W

	

5%
R887

	

308-0092-00

	

4.5 kΩ

	

5W

	

WW

	

5%
R894

	

308-0363-00

	

3 kΩ

	

8W

	

WW

	

5%
R902

	

301-0105-00

	

1 Ma

	

1/2W

	

5%

' F urnis hed as α unit wit h R460 .

'Furn is hed as α unit wit h 5740Υ .
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CHASSIS (cont)

Tektronix

	

Serial/Model No.
Ckt. No.

	

Part No .

	

E ff

	

Disc

	

Desc ription

Resisto rs (co n t)

Elect rical Parts List--453A/R453A

R903

	

301-0305-00

	

3 ΜΩ

	

ω

	

5%
R904

	

301-0305-00

	

3 ΜΩ

	

ω

	

5%
R905

	

301-0305-00

	

3 ΜΩ

	

ω

	

5%
R906

	

301-0305-00

	

3 Μ9

	

1/Ζ ω

	

5%
R907

	

301-0305-00

	

3 ΜΩ

	

1/Ζ ω

	

5%

R908

	

301-0305-00

	

3 ΜΩ

	

1/2 W

	

5
R909

	

301-0305-00

	

3 ΜΩ

	

1/2 W

	

5
R910

	

301-0305-00

	

3 ΜΩ

	

1/2 W

	

5%
R911

	

315-0204-00

	

200 kΩ

	

1/4 W

	

5%
R940

	

311-0657-00

	

2 ΜΩ , Var

R941

	

301-0206-00

	

20 ΜΩ

	

1/2W

	

5%
R942

	

301-0103-00

	

10 kΩ

	

1/2W

	

5%
R944

	

301-0106-00

	

10 ΜΩ

	

1/2 W

	

5°%
R945

	

301-0106-00

	

10 ΜΩ

	

1/2W

	

5%
R946

	

301-0106-00

	

10 ΜΩ

	

1/2W

	

5%

R947

	

301-0106-00

	

10 ΜΩ

	

1/2W

	

5
R948

	

301-0106-00

	

10 ΜΩ

	

1/2 W

	

5%
R949

	

316-0105-00

	

1 ΜΩ

	

1/4 W
R951

	

308-0588-00

	

12 Ω

	

1/2W

	

ωω

	

1 %
R956

	

301-0103-00

	

10 kΩ

	

1/Ζ ω

	

5%

R961

	

316-0105-00

	

1 ΜΩ

	

1/4 W
R962

	

316-0105-00

	

1 ΜΩ

	

1/4 W
R963

	

301-0205-00

	

2 ΜΩ

	

1/2 W

	

5%
R964

	

301-0335-00

	

3.3 ΜΩ

	

1/2 W

	

5%
R965

	

301-0335-00

	

3.3 ΜΩ

	

1/2 W

	

5

R966

	

301-0335-00

	

3.3 Μ 2

	

1/2 W

	

5%
R967

	

311-0254-00

	

5ΜΩ , Va r

R968

	

301-0155-00

	

1 .5 ΜΩ

	

%2W

	

5
R969

	

301-0106-00

	

10 ΜΩ

	

1/2W

	

5 °/
R971

	

315-0332-00

	

3.3 kΩ

	

1/4 W

	

5%

R972

	

301-0682-00

	

6.8 kΩ

	

1/2 W

	

5%
R975

	

301-0103-00

	

10 kΩ

	

1/2W

	

5%
R976

	

316-0470-00

	

47Ω

	

1/4W
R979

	

315-0471-00

	

470 Ω

	

1/4 W

	

5%
R980

	

311-0458-00

	

5 kΩ, Var
R985

	

311-0157-00

	

Β010100

	

Β069999

	

100 kΩ, Var

R985

	

311-1146-00

	

Β070000

	

100 kΩ, Var
R989

	

311-0458-00

	

5 kΩ, Var
R1003

	

316-0123-00

	

12 kΩ
R1005

	

311-0511-00

	

10 kΩ, Var
R1104

	

316-0153-00

	

15 kΩ
R1105

	

316-0472-00

	

4.7 kΩ

1 /α W

1/αW
114 W
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Electrical Parts List-453Α/R453A

Wired or Unwired

CHASSIS (cont)

Tektronix

	

Serial/Model No .
Ckt . No .

	

Part No.

	

Eff

	

Disc

	

Description

Resistors

	

(cont )

R1106

	

316-0102-00

	

1 kΩ

	

1/α W
Rl 107

	

316-0330-00

	

33 Ω

	

1/α W
R1108

	

311-0548-00

	

25 Ω, Var
R1112

	

316-0103-00

	

10 kΩ

	

1/α W
R 1137

	

308-0362-00

	

50 Ω

	

low

	

ωω

	

5%

RI 142

	

316-0103-00

	

10 kΩ

	

1/α W
R 1167

	

308-0362-00

	

50 Ω

	

low

	

ωω

	

5%
β 1172

	

316-0104-00

	

100 kΩ

	

1/α W
R 1191

	

303-0153-00

	

100 Ω

	

low

	

ωω

	

5
Rl 197

	

308-0153-00

	

100 Ω

	

low

	

ωω

	

5 ο/ο

R1202

	

316-0104-00

	

100 kΩ

	

1/α W
Ρ 1204

	

302-0270-00	27 Ω

	

1/2W
R l275

	

322-0655-00

	

180Ω 1/α W

	

Prec
Ρ1270

	

321-0702-00

	

30 Ω

	

W

	

Prec
R1277

	

321-0704-00

	

60 Ω

	

W

	

Prec

Switches

S l

	

260-1168-00

	

Lever

	

AC-GΝD-DC
S5

	

260-0720-03

	

Rotary

	

CH 1 VOLTS/DIV
S75°

	

311-0385-00

	

CH 1 CAL
Sl π 1

	

260-1168-00

	

Lever

	

AC-GND-DC

5105

	

260-0720-03

	

Rotary

	

CH 2 VOLTS/DIV
Sl75'"

	

311-0385-00

	

CH 2 CAL

S23ΠΒ

	

`

	

W ired *262-0727-01

	

Rotary

	

Τ Rο EER

S230 β }

	

260-0595-01

	

Rotary

	

MODE
TRIGGER

S330

	

260-0688-00

	

Push

	

TRACE FINDER

S43π

	

260-0698-01

	

Lever

	

Α SOURCE
S435

	

260-0700-00

	

Lever

	

Α COUPLING
5455

	

260-0472-00

	

Lever

	

Α SLOPE
S530A,B

	

Wire d *262-0724-01

	

Rotary

	

Α AND Β ΤΙΜΕ /DIV
S530A,B

	

260-0694-00

	

Rotary

	

Α AND Β ΤΙΜΕ/DIV

'Furnished as α unit with R75 .
"Furnished as α unit with R175 .
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CHASSIS (cont)

Tektronix

	

Serial/Model No .
Ck t . No .

	

Part No.

	

Eff

	

Disc

	

Description

Switches

	

(cont )

S530Y11 311-0554-00
5555

	

260-0697-01

	

Rotary

	

Α SWEEP LENGTH
S569 12	260-0717-00

	

Push

	

RESET
S580

	

260-1149-00

	

Lever

	

Α SWEEP MOD E

5610

	

260-0698-01

	

Lever

	

Β SOURCE
5615

	

260-0700-00

	

Lever

	

Β COUPLI NG
S635

	

260-0587-00

	

Lever

	

Β SWEEP MOD E
S655

	

260-0472-00

	

Lever

	

Β SLOPE

S740Y13 311-0554-00
S801 Α

	

260-1197-00

	

Β010100

	

Β059999

	

RotaryS801 B
S801 Α

	

260-1197-01

	

Β060000

	

RotaryS801 B

51101

	

260-0834-00

	

Toggle

	

POWER
5110214
5110314
S1275

	

260-0447-00

	

Slide

	

CALIBRATOR

ΤΚ1101

	

260-0638-00

	

Opens at 75°C ±3°

"Furn is h ed as α unit with R530Y .
"Fur nis h ed as α un it wit h D5597.

"Furnished as α unit with R740Y .
'4See Mechanical Pa rts List . Li ne Voltage Selecto r B ody .

Thermal Cut-Ou t

Transforme rs

Τ930

	

*120-0471-00

	

Η. V. Power
Τ1101

	

*120-0649-00

	

L . V. Power

Electron Tube

V979

	

*154-0630-00

	

B01 0100

	

Β029999

	

CRT Standard Phosphor
V979

	

*154-0630-05

	

Β030000

	

Β069999

	

CRT Standa rd Phosphor
V979

	

*154-0630-10

	

8070000

	

CRT Standa rd Phosphor

Optional Phosphors

V979

	

*154-0630-07

	

ρ2
V979

	

*154-0630-08

	

ρ7
V979

	

*154-0630-09

	

Ρ 11

Electrical Parts List-453Α / R453A

Β VAR IABLE CAL
HORIZ DISPLAY
MAG
HORIZ DISPLAY
MAG
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Α1 VERTICAL PREAMP Circu it Board Assembly (cont)

Te ktro n ix

	

Serial/Model No.
C kt. No.

	

Part No.

	

Eff

	

Disc

	

Desc r i ption

Capacitors

	

(co nt )

C144A

	

Selected
C1 44C

	

281-0080-00

	

1 .7-11 pF, Var

	

Ai r
Cl 45A

	

281-0080-00

	

1 .7-11 pF, Va r	Ai r
C149

	

281-0081-00

	

1 .8-13 pF, Va r	Ai r
C153

	

290-0267-00

	

1 μF

	

E lect .

	

35 V

Electr ical Par ts List-453A/R453A

C154

	

281-0077-00

	

1 .3-5.4 pF, Var

	

Air
C159

	

281-0504-00

	

10 pF

	

Cer

	

500 V

	

10%
C184

	

283-0032-00

	

470 pF

	

Ce r

	

500 V

	

5%
C194

	

283-0032-00

	

470 pF

	

Cer

	

500 V

	

5%
C197

	

290-0134-00

	

22 μ F

	

E lect.

	

15 V

C198

	

290-0134-00

	

22 μ F

	

E lect.

	

15 V
C199

	

283-0080-00

	

0.022 1&

	

Ce r

	

25 V

	

+80%-20%
C214

	

281-0510-00

	

22 pF

	

Cer

	

500 V
C218

	

285-0698-09

	

0.0082μF

	

ΡΤΜ

	

100 V

	

5%
C224

	

281-0510-00

	

22 pF

	

Ce r

	

500V

C241

	

283-0060-00

	

100 pF

	

Ce r

	

200 V

	

5%
C253

	

283-0081-00

	

0.1 Ι-ιF	Cer

	

25 V

	

+80%-20°/
C261

	

283-0060-00

	

100 pF

	

Ce r

	

200 V

	

5%
C262

	

281-0572-00

	

6.8 pF

	

Ce r

	

500 V

	

10%
C263

	

281-0081-00

	

1 .8-13 p F, Var

	

Ai r

C264

	

281-0512-00

	

27 pF

	

(nominal valu e) Selected
C265

	

281-0081-00

	

1 .8-13 pF, Var

	

Ai r
C266

	

281-0604-00

	

2.2 pF

	

Ce r

	

500 V

	

-0.25 pFC288

	

281-0505-00

	

12 pF

	

Ce r

	

500 V

	

10%
C289

	

281-0593-00

	

3.9 pF

	

Ce r

	

10%

C293

	

283-0081-00

	

0.1 μF

	

Ce r

	

25 V

	

+80%-20%
C297

	

283-0081-00

	

0.1 I A F

	

Ce r

	

25 V

	

+80%-20%
C298

	

281-0505-00

	

12 pF

	

Ce r

	

500V

	

10%C299

	

283-0081-00

	

0.1 μF

	

Ce r

	

25 V

	

+80%-20%

Semiconductor Device, Diodes

CR 18

	

*152-0324-00

	

Silicon	Te k Spec
CR34

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152CR35

	

*152-0185-00

	

Silico n

	

Replaceable by 1 Ν4152
CR36

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152
CR37

	

*152-0185-00

	

Silicon

	

Replaceable by 1N4152

CR52

	

*152-0185-00

	

Silico n

	

Replaceable by I N4152CR58

	

*152-0185-00

	

Silico n

	

Rep laceable by 1N4152CR118

	

*152-0324-00

	

Silicon

	

Te k SpecCR134

	

*152-0185-00

	

Silico n

	

Replaceable by 1 Ν4152
CR135

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152
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Electrical Parts List-453Α/R453A

Α 1 VERTICAL PREAMP Circu it Board Assembly (cont)

Tektronix

	

Se rial/Model No .
C k t . No .

	

Part No .

	

Eff

	

Disc

	

Desc r iption

Semiconductor Device, Diodes (cont )

CR 136

	

*152-0185-00

	

Silico n

	

Rep laceable by 1N4152
CR137

	

*152-0185-00

	

Silicon

	

Replaceab le by 1 Ν4152
CR152

	

*152-0185-00

	

Silico n

	

Replaceable by I N4152
CR201

	

152-0141-02

	

Silicon

	

1 Ν4152
CR202

	

152-0141-02

	

Silicon

	

1 Ν4152

CR203

	

152-0141-02

	

Silicon

	

1 Ν4152
CR204

	

152-0141-02

	

Silicon

	

1 Ν4152
CR206

	

152-0141-02

	

Silico n	1 Ν4152
CR207

	

152-0141-02

	

Silicon

	

1 Ν4152
CR208

	

152-0141-02

	

Silicon

	

1 Ν4152

CR209

	

152-0141-02

	

Silicon

	

1 N4152
CR213

	

*152-0185-00

	

Silicon

	

Replaceab le by 1 Ν4152
CR218

	

152-0141-02

	

Silico n	1 Ν4152
CR223

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152
CR228

	

152-0141-02

	

Silicon

	

1 Ν4152

CR231

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152
CR233 152-0008-00

	

Germanium
CR235

	

*152-0185-00

	

Silico n

	

Replaceab le by 1N4152
VR53

	

152-0166-00

	

Zener

	

1 Ν753Α

	

6.2 V, 0.4 W, 5%
VR153

	

152-0166-00

	

Zener

	

1 Ν753Α

	

6.2V, 0.4W, 5%

Inductors

L23

	

*108-0443-00

	

Core, fe rramic suppresso r
L24

	

276-0528-00

	

ΧΒ110000

	

25 ΙιΗ
L43A

	

*114-0170-00

	

0.15-0.25 μl-l, Va r Co re 276-0506-00
L44A

	

*108-0182-π0

	

0.3 j ι, Η
L45A

	

*108-0170-01

	

0.5 ΙιΗ

L84

	

276-0528-00

	

Core, fer ramic supp resso r
1-94

	

276-0528-00

	

Co re, fe rramic suppressor
L95

	

276-0507-00

	

Core, fe rramic suppresso r
Ll23

	

*108-0443-00

	

25 IM
Ll43A

	

*114-0170-00

	

0.15-0.25 μΗ , Var Co re 276-0506-00

L144A

	

*108-0182-00

	

0.3 μΗ
Ll45A

	

*108-0170-01

	

0.5 μΗ
Ll99

	

276-0507-00

	

Co r e, fe rramic sup presso r
L201

	

276-0528-00

	

Core, fe rramic suppressor
L202

	

276-0528-00

	

Co r e, fer ramic sup presso r

L203

	

276-0528-00

	

Core, ferramic suppresso r
L204

	

276-0528-00

	

Core, fe rramic su ppressor
L206

	

276-0528-00

	

Co r e, fer ramic suppresso r
L209

	

276-0528-00

	

Co r e, fe rramic suppresso r
LR287

	

*108-0329-00

	

2.5 Ι-ιΗ (wound on α 75 Ω r esisto r )
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Tek tronix

	

Serial/Model No .
C kt . No .

	

Part No .

	

Eff

	

Disc

	

Desc ription

Transistors

Q23

	

*151-1011-00

	

Silicon

	

FET

	

Dual, Tek Spec
Q33

	

*153-0552-00

	

Silicon

	

Matc hed assembly
Q34
Q431 σ

	

*153-0583-00

	

Β010100

	

8069999

	

Silicon

	

ΝΡΝ

	

TO-18 2Ν3563 (matched pai r )
Q43

	

151-0225-00 8070000

	

Β079999

	

Silicon

	

ΝΡΝ TO-18 2Ν3563

Q43

	

*151-0269-00

	

8080000

	

Silicon

	

ΝΡΝ TO-106 Selected from S E 3005
Q54

	

151-0221-00

	

Silicon

	

ΡΝΡ

	

TO-18 2Ν4258
Q63

	

151-0220-00

	

Silicon

	

ΡΝΡ

	

TO-1 8 2Ν4122
Q84

	

151-0221-00

	

Silicon

	

ΡΝΡ

	

TO-18 21\14258
Q94

	

151-0221-00

	

Silicon

	

ΡΝΡ

	

TO-] 8 21\1 4258

Q123

	

*151-1011-00

	

Silicon

	

FE T

	

Dual, Tek Spec
Q133

	

*153-0552-00

	

Silicon

	

Matched assembly
Q1 34
Ql43 1''

	

*153-0583-00

	

8010100

	

8069999

	

Silicon

	

ΝΡΝ

	

TO-18 2Ν3563 (matched pair)
Q143

	

151-0225-00 8070000

	

8079999

	

Silico n

	

ΝΡΝ TO-18 2 1\1 3563

Q143

	

*151-0269-00

	

8080000

	

Silicon

	

ΝΡΝ TO-106 Selected f rom SE 3005
Q154

	

151-0221-03	Silicon

	

ΡΝΡ

	

TO-18 2Ν4258
Q184

	

151-0221-00

	

Silicon

	

ΡΝΡ

	

TO-18 21\14258
Q194

	

151-0221-00

	

Silicon

	

ΡΝΡ

	

TO-18 21\14258
Q215

	

*151-0190-ύ 1

	

Silicon

	

ΝΡΝ

	

TO-106 Tek Spec

0225

	

*151-0190-01

	

Silico n

	

ΝΡΝ

	

TO-106 Tek Spec
Q234

	

*151-0190-01

	

Silicon

	

ΝΡΝ

	

TO-106 Tek Spec
Q244

	

151-0223-00

	

Silicon

	

ΝΡΝ

	

TO-1 8 2Ν4275
Q253

	

151-0220-00

	

Silicon

	

ΡΝΡ

	

TO-18 21\14122
Q284

	

*151-0160-00

	

Silico n

	

ΝΡΝ

	

TO-5 Selected f rom 2Ν3137
Q294

	

*151-0160-00

	

Silicon

	

ΝΡΝ

	

TO-5 Selected from 2Ν3137

Resisto r s are fixed , com position, ±10% un less otherwise i ndicated .

R16

	

315-0112-00

	

1 .1 kΩ

	

'/4 W

	

5%
R17

	

322-0630-00

	

980 kΩ

	

'/4 W

	

Prec

	

1 °%
R18

	

316-0105-00

	

1 ΜΩ

	

'/4 W
R19

	

315-0182-00

	

1 .8 kΩ

	

'/4 W

	

5%
R20

	

321-0318-00

	

20 kΩ

	

'/8 W

	

Prec

	

1 %

R21

	

315-0101-00

	

100 Ω

	

'/4W

	

5%
R23

	

321-0163-00

	

487Ω

	

'/8 W

	

Prec

	

1

R24

	

321-0237-00

	

2.87 kΩ

	

'/8 W

	

Prec

	

1 °%
R25

	

321-0302-00

	

13.7 kΩ

	

'/8 W

	

Prec

	

1
R26

	

321-0302-00

	

13.7 kΩ

	

'/8 W

	

Prec

	

1

R32

	

315-0102-00

	

1 kΩ

	

'/4 W

	

5%
R33

	

321-0165-00

	

511 Ω

	

'/8 W

	

P rec

	

1 °%
R34

	

316-0105-00

	

1 ΜΩ

	

'/4 W
R36

	

321-0339-00

	

33.2 kΩ

	

'/8W

	

Prec

	

1 %

"Furn ished as α matc hed pair with 0143 .
"Furn ished as α matc hed pai r with 043 .

Α 1 VERTICAL PREAMP Ci rcu it Board Assembly (cont)

Resisto rs

Elect rical Parts List- 453Α /R453A
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Electrical Parts List-453Α/R453A

Tek tro n ix

	

Serial/Model No .
Ckt. No.

	

Part No .

	

Eff

	

Disc

	

Desc ription

R37

	

315-0274-00

	

270 kΩ

	

1/4W

	

5%
R38

	

321-0210-00

	

1 .5 kΩ

	

'/θ ω

	

Prec

	

1
R39

	

316-0470-00

	

47Ω

	

1/4W
R41

	

321-0281-00

	

8.25 kΩ W Prec

	

1
R43A

	

321-0078-00

	

63.4 Ω

	

ω

	

Pre c

	

1

R43C

	

311-0442-00

	

13010100

	

Β139999

	

250 (2, Va r
R43C

	

311-1223-00

	

Β140000

	

250 Ω, Var
R44A

	

321-0124-00

	

191 Ω

	

ω

	

Prec

	

1
R44C

	

311-0462-00

	

13010100

	

Β139999

	

1 kΩ, Va r
R44C

	

311-1225-00

	

8140000

	

1 kΩ, Var

R45A

	

321-0151-00

	

365 Ω

	

ω

	

Prec

	

1
R46

	

321-0136-00

	

255 Ω

	

ω

	

Prec

	

1 %
R47

	

321-0237-00

	

2.87 kΩ

	

1/8 ω

	

Prec

	

1
R48

	

321-0212-07

	

1 .58 kΩ

	

ω

	

Prec

	

1
R49

	

311-0462-00

	

13010100

	

13 139999

	

1 kΩ, Var

R49

	

311-1225-00

	

13140000

	

1 kΩ, Var
R50

	

321-0136-00

	

255 Ω

	

1/8W

	

Prec

	

1%
R51

	

316-0680-00

	

68Ω

	

1/4W
R52

	

321-0216-00

	

1 .74 kΩ

	

'/Θ ω

	

Prec

	

1
R54

	

316-0680-00

	

68Ω

	

1/4W

R55

	

311-0480-00

	

13010100

	

13139999

	

500 Ω, Var
R55

	

311-1224-00

	

Β 140000

	

500 Ω , Var

R56

	

315-0752-00

	

7.5 kΩ

	

1/4W
R58

	

301-0112-00

	

1 .1 kΩ

	

1/2W
R59

	

315-0331-00

	

330 Ω

	

1/4W

R60

	

311-0465-00

	

13010100

	

Β139999

	

100 kΩ, Var
R60

	

311-1235-00

	

Β 140000

	

100 kΩ, Var
R61

	

315-0153-00

	

15 kΩ

	

1/4W
R63

	

301-0122-00

	

1 .2 kΩ

	

1/2 W
R64

	

315-0331-00

	

330 Ω

	

1/4 W

R66

	

321-0083-00
R83

	

321-0207-00
R84

	

315-0331-00
R93

	

321-0207-00
R94

	

315-0331-00

R96

	

315-0100-00
R97

	

315-0100-0)
R1 16

	

315-0112-00
R 117

	

322-0630-00
R 118

	

316-0105-00

R1 19

	

315-0182-00
R120

	

321-0318-00
R121

	

315-0101-00

7- 1 6

Α1 VERTICAL PREAMP Circu it Board Assembly (cont)

Resisto rs

	

(cont )

10 Ω

	

'/α W
10Q

	

'/α W
1 .1 kΩ

	

'/α W
980 kΩ

	

'/α W

	

Prec
1 ΜΩ

	

'/α W

1 .8 kΩ

	

'/αW
20 kΩ

	

'/Θ ω

	

Prec
100 Ω

	

'/αW

5%
5%
5°/ο

5°%
5°/ο
5%

71 .5 Ω

	

'/Θ W

	

Prec

	

1
1 .4 kΩ

	

'/Θ ω

	

Prec

	

1
330 Ω

	

'/α W

	

5%
1 .4 kΩ

	

'/Θ ω

	

Prec

	

1
330 Ω

	

'/α W

	

5

5°/ο
5%
5%
1 °/ο
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Α 1 VERTICAL PREAMP Circuit Board Assembly (εοη t)

Tek tron ix

	

Serial/Model No .
Ck t. No .

	

Part No.

	

Eff .

	

Disc

	

Descr i ption

Resisto rs

	

(con t )

Electr ical Parts List-453Α/R453A

R123

	

321-0163-00

	

487 Ω

	

'/θ ω

	

Prec

	

1
R124

	

321-0237-00

	

2.87 kΩ

	

'/8 W

	

Prec

	

1
R125

	

321-0302-00

	

13.7 kΩ

	

ω

	

Prec

	

1
R126

	

321-0302-00

	

13.7 kΩ

	

ω

	

Prec

	

1
R132

	

315-0102-00

	

1 kΩ

	

'/4 W

	

5%

R 133

	

321-0165-00

	

511 Ω

	

ω

	

Prec

	

1%
R 134

	

316-0105-00

	

1 ΜΩ

	

W
R 136

	

321-0339-00

	

33.2 kΩ

	

'/8 W

	

Prec

	

1
R137

	

315-0274-00

	

270 kΩ

	

'/4W

	

5%
R 138

	

321-0210-00

	

1 .5 kΩ

	

'/8 ω

	

Prec

	

1

R139

	

316-0470-00

	

47 Ω

	

'/4 W
R141

	

321-0281-00

	

8.25 k12

	

'/Θ ω

	

Prec

	

1
R1 43A

	

321-0078-00

	

63.4 Ω

	

'/8 W

	

Prec

	

1
R143C

	

311-0442-00

	

13010100

	

Β 139999

	

250 Ω, Var
R 143C

	

311-1223-00

	

Β140000

	

250 Ω, Var

R1 44A

	

321-0124-00

	

191 Ω

	

'/8 W

	

Prec

	

1
R144C

	

311-0462-00

	

13010100

	

Β139999

	

1 kΩ, Var
R144C

	

311-1225-00

	

13140000

	

1 kΩ , V ar
R1 45A

	

321-0151-00

	

365 Ω

	

'/8W

	

Prec

	

1
R 146

	

321-0136-00

	

255 Ω

	

'/8 W

	

Prec

	

1

R147

	

321-0237-00

	

2.87 kΩ

	

ω

	

Prec

	

1
R 148

	

321-0212-00

	

1 .58 kΩ

	

ω

	

Prec

	

1
R149

	

311-0462-00

	

13010100

	

Β139999

	

1 kΩ, Var
R 149

	

311-1225-00

	

13140000

	

1 kΩ, Var
R150

	

321-0136-00

	

255 Ω

	

ω

	

Prec

	

1

R151

	

316-0680-00

	

68 Ω

	

'/4W
R152

	

321-0216-00

	

1 .74 kΩ

	

'/8 ω

	

Prec

	

1
R154

	

316-0680-00

	

68 Ω

	

'/4W
R155

	

311-0480-00

	

13010100

	

13139999

	

500Ω, Var

R155

	

311-1224-00

	

Β140000

	

500 Ω , Var

R156

	

315-0752-00

	

7.5 kΩ

	

'/4W

	

5%
R158

	

301-0122-00

	

1 .2 kΩ

	

'/, ω

	

5%
R159

	

315-0331-00

	

330 Ω

	

'/4 W

	

5
R183

	

321-0207-00

	

1 .4 kΩ

	

'/8 W

	

Prec

	

1
R184

	

315-0331-00

	

330 Ω

	

'/4 W

	

5

R193

	

321-0207-00

	

1 .4 kΩ

	

'/Θ ω

	

Prec

	

1
R194

	

315-0331-00

	

330 Ω

	

'/4 W

	

5
R195

	

315-0473-00

	

47 kΩ

	

(nomin al val u e) Selected
R197

	

315-0100-00

	

10 Ω

	

'/4 W

	

5
R199

	

315-0100-00

	

102

	

'/4 W

	

5°/ο
R211

	

315-0200-00

	

20 Ω

	

'/4W

	

5%
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Electrical Parts List-453Α ,/R453A

Α 1 VERTICAL PREAMP Circu it Board Assembly (cont)

Tek t ronix

	

Serial/Model No .
Ck t . No .

	

Part No.

	

Eff

	

Disc

	

Description

Resisto r s (cont)

R212

	

321-0175-00

	

649 Ω

	

'/α ω

	

Prec

	

1%
R213

	

321-0123-00

	

187 Ω

	

'/8 ω

	

Prec

	

1 %
R214

	

321-0193-00

	

1 kΩ

	

ω

	

Prec

	

1
R215

	

321-0229-00

	

2.37 kΩ

	

ω

	

Prec

	

1 %
R216

	

315-0332-00

	

3.3 kΩ

	

'/4 W

	

5%

R217

	

321-0113-00

	

147 Ω

	

'/8 W

	

Prec

	

1
R218

	

321-0125-00

	

196 Ω

	

'/8 ω

	

Prec

	

1%
R221

	

315-0200-00

	

20 Ω

	

'/4 W

	

5%
R222

	

321-0175-00

	

649 Ω

	

'/α W

	

Prec

	

1%
R223

	

321-0123-00

	

187 Ω

	

'/8 W

	

Prec

	

1

R224

	

321-0193-00

	

1 kΩ

	

'/8 W

	

Prec

	

1
R225

	

321-0229-00

	

2.37 kΩ

	

'/α ω

	

Prec

	

1
R227

	

321-0113-00

	

147 Ω

	

'/8 W

	

Prec

	

1%
R228

	

321-0125-00

	

196 Ω

	

'/α ω

	

Prec

	

1%
R232

	

315-0153-00

	

15 kΩ

	

'/4 W

	

5%

R233

	

315-0332-00

	

3.3 kΩ

	

'/4 W

	

5%
R234

	

321-0081-00

	

68.1 Ω

	

'/8 W

	

Prec

	

1
R235

	

315-0102-00

	

1 kΩ

	

'/4 W

	

5%
R241

	

315-0473-00

	

47 kΩ

	

'/4 W

	

5%
R244

	

315-0392-00

	

3.9 kΩ

	

'/4W

	

5°%

R245

	

315-0222-00

	

2.2 kΩ

	

'/4 W
R253

	

315-0102-00

	

1 kΩ

	

'/4 W
R260

	

321-0179-00

	

715 Ω

	

'/8 W

	

P rec
R261

	

315-0363-00

	

36 kΩ

	

'/4 W
R262

	

321-0235-00

	

2.74 kΩ

	

'/8 W

	

Prec

R264

	

321-0260-00
R265

	

321-0205-00
R267

	

321-0164-00
R268

	

321-0117-00
R269

	

321-0117-00

R270

	

321-0179-00
R277

	

321-0164-00
R278

	

321-0117-00
R279

	

321-0117-00
R284

	

321-0161-00

R285

	

311-0480-00
R285

	

311-1224-00
R286

	

321-0197-00
R288

	

321-0037-00
R289

	

315-0331-00
R291

	

315-0221-00

7-1 8

13010100

	

13139999

	

500(2, Var
Β 140000

	

500 Ω, Var
1 .1 kΩ
78.7 Ω
330 Ω
220 Ω

'/α W

	

Prec
'/α ω

	

Prec
1/α W
'/4 W

5%
5 %
1 -/.
5 °/ο
1 -/o

4 .99 kΩ

	

'/α W

	

Prec
1 .33 kΩ

	

'/α W

	

Prec

	

1
499 Ω

	

'/α ω

	

Prec

	

1
162 Ω

	

'/α W

	

P rec

	

1
162 Ω

	

'/α W

	

Prec

	

1

715 Ω

	

'/α W

	

Prec

	

1
499 Ω

	

'/α W

	

Prec

	

1
162 Ω

	

'/α ω

	

Prec

	

1 °%
162 Ω

	

'/α W

	

Prec

	

1
464 Ω

	

'/α W

	

Prec

	

1
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Elect rical Parts List-453Α / R453A

Α2 VERTICA L OUTPUT Circuit Board Assembly (cont)

Tek t r o n ix

	

Serial/Model No.
Ck t . No .

	

Par t No .

	

Eff

	

Disc

	

Descr iptio n

Semiconductor Device, Diodes

CR339

	

*152-0185-00

	

Silico n

	

Replaceable by I N4152
VR344

	

152-0278-00

	

Zener

	

1 Ν4372Α

	

3V, 0.4 W, 5%
VR354

	

152-0278-00

	

Zener

	

1 Ν4372Α

	

3V, 0.4 W, 5%

Inductors

L301

	

*108-0220-00

	

0.15 I- ιΗ
L302

	

*108-0277-00

	

0.07,ιιΗ
L311

	

*108-0220-00

	

0.15 ;ιΗ
L361

	

276-0507-00

	

Core, fe r ramic s uppressor
L371

	

276-0507-00

	

Core, fe rramic suppressor

Transistors

Q304

	

151-0223-00

	

Silicon

	

ΝΡΝ

	

TO-1 8 2Ν4275
Q314

	

151-0223-00

	

Silicon

	

ΝΡΝ

	

TO-] 8 2Ν4275
Q324

	

*151-0120-01

	

Silicon

	

ΝΡΝ

	

TO-1 8 Tek Spec
0334

	

*151-0120-01

	

Silicon

	

ΝΡΝ

	

TO-1 8 Tek Spec
Q344

	

*151-0127-00

	

Silicon

	

ΝΡΝ

	

TO-1 8 Selected from 2Ν2369
Ο354

	

*151-0127-00

	

Silicon

	

ΝΡΝ

	

TO-18 Selected f rom 2Ν2369

Resistors

R esisto rs a re fixed, com position , ±10% unless ot he rwise i nd icated .

R303

	

321-0091-00

	

86.6 Ω

	

'/8 W

	

Prec

	

1
R304

	

322-0097-00

	

100 Ω

	

'/4 W

	

Prec

	

1

R306

	

323-0054-00

	

35.7 Ω

	

'/2 W

	

Prec

	

1

R313

	

321-0091-00

	

86.6 Ω '/8 W

	

Prec

	

1
R314

	

322-0097-00

	

100 Ω

	

'/4W

	

Prec

	

1

R321

	

323-0072-00

	

54.9 Ω

	

'/2 W

	

Prec

	

1 °%
R322

	

323-0060-00

	

41 .2 Ω

	

'/2 W

	

Prec

	

1

R323

	

322-0097-00

	

100 Ω '/4 W

	

Prec

	

1
R324

	

323-0181-00

	

750 Ω

	

'/2 W

	

Prec

	

1%
R325

	

322-0124-00

	

191 Ω

	

'/4W

	

Prec

	

1%

R328

	

311-0480-00

	

Β010100

	

13139999

	

500 Ω , Var
R328

	

311-1224-00

	

Β 140000

	

500 Ω , Var

R330

	

315-0390-00

	

39 Ω

	

'/4 W

	

5°%
R331

	

315-0332-00

	

3.3 kΩ

	

'/4 W

	

5%
R332

	

323-0175-00

	

649 Ω

	

'/2 W

	

Prec

	

1%

R333

	

322-0097-00

	

100 Ω

	

'/4 W

	

Prec

	

1

R334

	

323-0181-00

	

750 Ω

	

'/2 W

	

Prec

	

1 %

R339

	

323-0116-00

	

158 Ω

	

'/2 W

	

Prec

	

1 %

R340

	

321-0157-00

	

422 Ω

	

'/8 W

	

Prec

	

1 °%

R341

	

323-0079-00

	

64.9 Ω

	

'/2 W

	

Prec

	

1 °%
R342

	

321-0069-00

	

51 .1 Ω

	

'/Β W

	

Prec

	

1 °%

7-2ο
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Electrical Parts List-453Α / R453A

Tekt ron ix

	

Serial/Model No .
Ck t . No .

	

Par t No .

	

Eff

	

Disc

	

Descriptio n

C511

	

283-0080-00

	

0.022 μF

	

Ce r

	

25 V

	

+80%-20%
C512

	

283-0080-00

	

0.022 ;ιF	Ce r

	

25 V

	

+80%-20%
C517

	

281-0519-00

	

47 pF

	

Ce r

	

500 V

	

-

	

10%
C523

	

281-0525-00

	

470 pF

	

Cer

	

500 V
C526

	

281-0523-00

	

100 pF

	

Ce r

	

350 V

C534

	

283-0080-00

	

0.022 μF

	

Cer

	

25 V

	

+80%-20%
C538

	

281-0558-00

	

18 pF

	

Cer

	

500 V
C545

	

290-0135-00

	

15 ρΤ

	

Elect .

	

20 V
C546

	

283-0078-00

	

0.001 μF

	

Cer

	

500 V
C547

	

281-0523-00

	

100 pF

	

Ce r

	

350 V

C561

	

283-0060-00

	

100 pF

	

Ce r

	

200 V

	

5%
C566

	

281-0525-00

	

470 pF

	

Ce r

	

500 V
C568

	

283-0057-00

	

0.1'ιF Ce r 200 V +80%-20%
C572

	

281-0519-00

	

47 pF

	

Cer

	

500 V

	

10%
C586

	

283-0080-00

	

0.022'.ιF	Ce r

	

25 V

	

+80%-20%

C597

	

283-0092-00

	

0.03 μF

	

Ce r

	

200 V

	

+80%-20%
C598

	

290-0135-00

	

15 /ιF

	

Elect.

	

20V
C599

	

290-0135-00

	

15 ιF

	

Elect .

	

20V
C1251

	

290-0267-00

	

1 Ιι F

	

E lect .

	

35 V
C1255

	

285-0595-00

	

0.1 μF

	

ΡΤΜ

	

100V

	

1

C1266

	

283-0010-00

	

0.05 ΙιF	Cer

	

50V
C1273

	

281-0519-00

	

47 pF

	

Ce r

	

500V

	

10%

CR408

	

152-0141-02

	

Silico n	1 Ν4152
C R441

	

152-0246-00

	

Silicon

	

Low lea kage 40 V, 0.25W
CR449

	

*152-0185-00

	

Silicon

	

Re p laceable by 1N4152
C R455

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152
C R456

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152

CR459

	

*152-0185-00

	

Silicon

	

Re p laceable by 1 Ν4152
CR465

	

*152-0185-00

	

Silico n

	

Replaceable by 1 Ν4152
CR466

	

*152-0185-00

	

Silico n

	

Replaceable by 1 Ν4152
CR474

	

*152-0153-00

	

Silico n

	

Replaceable by I N4244
CR475

	

*152-0125-00

	

Tunnel

	

Selected TD 3Α , 4.7 mA

CR483 *152-0185-00
C R484 *152-0322-00
CR486 *152-0185-00
CR493 *152-0185-00
CR501

	

*152-0153-00
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Α3 Α SWEEP Circuit Board Assembly (cont)

Capacitors

	

(cont )

Semico nductor Device, Diodes

Silico n

	

Replaceable by 1 Ν4152
Silicon

	

Te k Spec
Silicon

	

Replaceable by 1 Ν4152
Silicon

	

Replaceable by 1 Ν4152
Silicon

	

Replaceable by 1N4244

ManualsPlus.com

https://www.manualsplus.com/


Α3 Α SWEEP Circuit Board Assembly (cont)

Te ktronix

	

Serial/Model No .
Ckt . No .

	

Part No .

	

Eff

	

Disc

	

Desc ription

Semiconducto r Device, Diodes (cont )

CR505

	

*152-0125-00

	

Tunnel

	

Selected TD 3Α , 4 .7 mA
CR515

	

*152-0185-00

	

Silicon

	

Replaceable by I N4152
CR517

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152
CR528

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152
CR529

	

*152-0185-00

	

Silicon

	

Replaceable by 11\14152

C R533

	

*1 52-0249-00

	

Silicon

	

Assembly
C R542

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152
C R543

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152
CR545

	

*152-0185-00

	

Silicon

	

Replaceable by 1N4152
C R546

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152

C R547

	

*152-0185-00

	

Silicon

	

Replaceable by I N4152
C R566

	

*152-0185-00

	

Silicon

	

Replaceable by 11\14152
C R575

	

*152-0185-00

	

Silicon

	

Rep laceab le by I N4152
C R583

	

*152-0185-00

	

Silicon

	

Replacea b le by I N4152
C R584

	

*152-0185-00

	

Silicon

	

Replaceab le by I N4152

CR591

	

*152-0185-00

	

Silicon

	

Replaceable by 11\14152
CR592

	

*152-0185-00

	

Silicon

	

Replaceable by 1N4152
CR593

	

*152-0185-00

	

Silicon

	

Replaceable by 11\14152
CR594

	

*152-0185-00

	

Silicon

	

Replacea b le by I N4152
CR595

	

*152-0185-00

	

Silicon

	

Replaceable by I N4152

VR421

	

152-0166-00

	

Zener

	

1 Ν753Α

	

6.2V, 0Α W, 5%
VR460

	

152-0278-00

	

Zen e r

	

1 Ν437Α

	

3V, 0.4 W, 5%
VR544

	

152-0149-00

	

Zener

	

1 Ν961 Β

	

10 V, 0.4 W, 5%

Bu lb

DS568

	

150-0035-00

	

Neon, Α 1 D

Inducto rs

L469

	

*108-0181 -01

	

0.2 1jΗ
L484

	

*120-0382-00

	

To roid , 14 turns single
L498

	

276-0507-00

	

Core, fe rramic suppresso r
L499

	

276-0507-00

	

Co re, fer ramic suppressor
L536

	

276-0507-00

	

Core, ferramic su ppresso r

L598

	

276-0507-00

	

Co re, ferramic supp resso r
L599

	

276-0507-00

	

Co re, ferramic supp ressor
LR459

	

*108-0487-00

	

0.27 μΗ (wound on α 33 Ω resisto r)

Transistors

Electrical Parts List-453Α /R453A

Q404

	

151-0225-00

	

Silicon

	

ΝΡΝ

	

TO-18 2Ν3563
Q413

	

151-0223-00

	

Silico n

	

ΝΡΝ

	

TO-18 2Ν4275
Q414

	

151-0223-00

	

Silico n

	

ΝΡΝ

	

TO-18 21\1 4275
Q423

	

*151-0133-00

	

Silicon

	

ΡΝΡ

	

TO-18 Selected f rom 2Ν3251
Q443

	

151-1005-00

	

Silicon

	

FET

	

Ν channel, junction type
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Electrical Parts List--453A/R453A

Tektronix

	

Serial/Model No.
Ck t . No .

	

Par t No .

	

Eff

	

Disc

	

Descri ption

Q453

	

151-0223-00

	

Silicon

	

ΝΡΝ

	

TO-18 2Ν4275
Q454

	

151-0223-00

	

Silicon

	

ΝΡΝ

	

TO-18 2Ν4275
Q464

	

151-0223-00

	

Silicon

	

ΝΡΝ

	

TO-18 2Ν4275
Q473

	

151-0221-00

	

Silicon

	

ΡΝΡ

	

TO-18 2Ν4258
Q484

	

151-0221-00

	

Silicon

	

ΡΝΡ

	

TO-18 2Ν4258

Q485

	

151-0223-00

	

Silicon

	

ΝΡΝ

	

TO-18 2Ν4275
Q494

	

151-0220-00

	

Silicon

	

ΡΝΡ

	

TO-18 2Ν4122
Q495

	

151-0223-00

	

Silico n

	

ΝΡΝ

	

TO-18 2Ν4275
Q504

	

151-0131-00

	

Germaniu m

	

ΡΝΡ

	

TO-18 2Ν964
Q514

	

151-0223-00

	

Silico n

	

ΝΡΝ

	

TO-] 8 2Ν4275

Q524

	

151-0223-00

	

Silicon

	

ΝΡΝ

	

TO-18 2Ν4275
Q531

	

151-0223-00

	

Silicon

	

ΝΡΝ

	

TO-18 21\14275
Q533

	

*153-0570-00

	

Silicon

	

FET Selected
Q543

	

151-0220-00

	

Silicon

	

ΡΝΡ

	

TO-18 2Ν4122
Q544

	

151-0220-00

	

Silico n

	

ΡΝΡ

	

TO-18 21\14122

Q564

	

151-0220-00

	

Silicon

	

ΡΝΡ

	

TO-18 2Ν4122
Q575

	

151-0220-00

	

Silico n

	

ΡΝΡ

	

TO-18 2Ν4122
Q585

	

151-0220-00

	

Silicon

	

ΡΝΡ

	

TO-18 2 Ν4122
Q594

	

*151-0136-00

	

Silico n

	

ΝΡΝ

	

TO-5 Replaceable by 2Ν3053
Q1255

	

151-0224-00

	

Silicon

	

ΝΡΝ

	

TO-18 2Ν3692

Q1265

	

151-0224-00

	

Silico n

	

ΝΡΝ

	

TO-18 2Ν3692
Q1274

	

151-0220-00

	

Silicon

	

ΡΝΡ

	

TO-18 2Ν4122

Resisto r s are fixed , com positio n , ±10% u nless ot he rwise i ndicated .

R404

	

321-0097-00

	

100Q

	

1/8 W

	

Prec

	

1%
R405

	

316-0101-00

	

100 Ω

	

1/4 W
R406

	

321-0227-00

	

2.26 kΩ

	

1 /8 W

	

P rec

	

1 %
R407

	

321-0064-00

	

45.3 Ω

	

1/8W

	

P rec

	

1
R408

	

321-0077-00

	

61 .9 Ω

	

1/8 W

	

Prec

	

1

R409

	

321-0212-00

	

1 .58 kΩ

	

1/8 W

	

Prec

	

1
R411

	

316-0471-00

	

470 Ω

	

1/4W
R412

	

308-0286-00

	

8.2 kΩ

	

3 W

	

WW

	

5%
R413

	

316-0101-00

	

100 Ω

	

1/4W
R416

	

316-0101-00

	

100 Ω

	

1/4W

R417

	

315-0471-00
R419

	

321-0210-00
R421

	

315-0103-00
R422

	

316-0100-00
R424

	

316-0221-00

7-24

Α3 Α SWEEP Circuit Board Assembly (cont)

Transistors

	

(cont )

Resisto rs

470 Ω

	

1/α W
1 .5 kΩ

	

1/8W

	

Prec
10 kΩ

	

1/α W
10Q

	

1 /α W
220 Ω

	

1/α W

5 °/ο
1 °/ο
5 °/ο

ManualsPlus.com

https://www.manualsplus.com/


Α3 Α SWEEP Circuit Board Assembly (cont)

Te ktronix

	

Se rial/Model No.
Ckt . No .

	

Pa r t No .

	

Eff

	

Disc

	

Description

Resisto rs

	

(co nt )

Elect rical Parts List--453A/R453A

R427

	

315-0910-00

	

91 Ω

	

1/α W

	

5
R429

	

315-0910-00

	

91 Ω

	

1/α W

	

5
R438

	

315-0223-00

	

22 kΩ

	

1/α W

	

5%
R439

	

301-0105-00

	

1 ΜΩ

	

'/2 ω

	

5%
R440

	

301-0105-00

	

1 ΜΩ

	

1/2 W

	

5%

R441

	

316-0101-00

	

100 Ω

	

1/α W
R443

	

315-0561-00

	

560 Ω

	

1/α W

	

5
R447

	

315-0113-00

	

11 kΩ

	

1/α W

	

5%
R451

	

315-0392-00

	

3.9 kΩ

	

1 /α W

	

5%
R452

	

316-0270-00

	

27 Ω

	

1/α W

R458

	

315-0112-00

	

1 .1 kΩ

	

1/α W

	

5%
R459

	

315-0560-00

	

56 Ω

	

1/α W

	

5%
R461

	

315-0152-00

	

1 .5 kΩ

	

1/α W

	

5%
R462

	

311-0496-00

	

Β010100

	

Β139999

	

2.5 kΩ, Var
R462

	

311-1226-00

	

Β140000

	

2.5 kΩ , Var

	

5%
R463

	

315-0112-00

	

1 .1 kΩ

	

1/α W

R464

	

315-0561-00

	

560 Ω

	

1/α W

	

5
R465

	

316-0270-00

	

27 Ω

	

1/α W
R466

	

315-0682-00

	

6.8 kΩ

	

1/α W

	

5%
R467

	

315-0301-00

	

300 Ω

	

1/α W

	

5
R468

	

315-0510-00

	

51 Ω

	

1/α W

	

5

R469

	

315-0271-00

	

270 Ω

	

1/α W

	

5
R472

	

316-0470-00

	

47 Ω

	

1/α W
R473

	

315-0243-00

	

24 kΩ

	

1 /α W

	

5%
R474

	

315-0220-00

	

22 Ω

	

1/α W

	

5
R476

	

315-0201-00

	

200 Ω

	

1/α W

	

5

R477

	

315-0392-00

	

3.9 kΩ

	

1 /α W

	

5%
R481

	

316-0101-00

	

100 Ω

	

1/α W
R482

	

316-0270-00

	

27 Ω

	

1/α W
R483

	

301-0183-00

	

18 kΩ

	

1/2W

	

5
R484

	

315-0153-00

	

15 kΩ

	

1 /α W

	

5%

R485

	

315-0152-00

	

1 .5 kΩ

	

1/α W

	

5%
R486

	

315-0104-00

	

100 kΩ

	

1/α W

	

5%
R490

	

315-0271-00

	

270 Ω

	

1/α W

	

5
R492

	

315-0123-00

	

12 kΩ

	

1/α W

	

5%
R493

	

316-0470-00

	

47 Ω

	

1/α W

	

5%

R494

	

315-0104-00

	

100 kΩ

	

1 /α W

	

5%
R495

	

315-0102-00

	

1 kΩ

	

1/α W

	

5%
R496

	

315-0222-00

	

2.2 kΩ

	

1 /α W

	

5%
R502

	

316-0101-00

	

100 Ω

	

1/4 W
R503

	

315-0201-00

	

200 Ω

	

1/4W

	

5
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Electrical Parts List-453Α/R453A

Α3 Α SWEEP Circuit Board Assembly (cont)

Te ktron ix

	

Serial/Model No .
C kt. No .

	

Part No .

	

Eff

	

Disc

	

Description

Resisto rs

	

(cont )

R506

	

315-0391-00

	

390Ω

	

'/4 W

	

5
R508

	

315-0202-00

	

2 kΩ

	

'/4W

	

5%
R509

	

315-0821-00

	

820 Ω

	

'/4W

	

5%
R510

	

315-0220-00

	

ΧΒ040000

	

22 Ω

	

'/4W

	

5%
R511

	

315-0620-00

	

62 Ω

	

'/4 W

	

5%
R512

	

316-0470-00

	

47 Ω

	

'/4 W

R513

	

321-0143-00

	

301 Ω

	

'/8 ω

	

Prec

	

1%
R514

	

315-0122-00

	

1 .2 kΩ

	

'/4 W

	

5%
R515

	

323-0301-00

	

13.3 kΩ

	

'/2 W

	

Prec

	

1
R517

	

315-0222-00

	

2.2 kΩ

	

'/4W

	

5%
R519

	

321-0277-00

	

7.5 kΩ

	

ω

	

Prec

	

1 ;ό

R521

	

321-0184-00

	

806Ω

	

'/8ω

	

Prec

	

1

R522

	

321-0234-00

	

2.67 kΩ

	

'/8 W

	

Prec

	

1
R523

	

316-0470-00

	

47 Ω

	

'/4W
R524

	

315-0122-00

	

1 .2 kΩ

	

'/4W

	

5%
R529

	

315-0331-00

	

330Ω

	

'/4W

	

5%

R533

	

316-0101-00

	

100 Ω

	

'/4W
R534

	

316-0101-00

	

100 Ω

	

'/4W
R535

	

315-0123-00

	

12 kΩ

	

'/4 W
R536

	

316-0101-00

	

100Ω

	

'/4W
R538

	

321-0259-00

	

4.87 kΩ

	

'/8 W

	

Prec

R539

	

308-0307-00

	

5 kΩ

	

3 W

	

ωω

	

1 %

R540

	

315-0150-00

	

15Q

	

'/4W

	

5%

R543

	

316-0101-00

	

100 Ω

	

'/4W

R544

	

303-0822-00

	

8.2 kΩ

	

1 ω

	

5%
R546

	

316-0101-00

	

100 Ω

	

'/4 W

R547

	

315-0331-00

	

330 Ω

	

'/4 W

	

5%
R549

	

316-0101-00

	

100 Ω

	

'/4 W
R561

	

321-0268-00

	

6.04 kΩ

	

'/8 W

	

Prec

	

1
R562

	

321-0182-00

	

768Ω

	

'/Β ω

	

Prec

	

1

R564

	

316-0473-00

	

47 kΩ

	

'/4 W

R566

	

315-0223-00
R567

	

316-0472-00
R568

	

316-0106-00
R574

	

321-0248-00
R575

	

321-0188-00

R582

	

321-0200-00
R583

	

321-0114-00
R585

	

321-0327-00
R586

	

316-0470-00
R587

	

321-0266-00

7-26

22 kΩ

	

'/4 W

	

5%
4.7 kΩ

	

'/αW
10 ΜΩ

	

'/αW
3.74 kΩ

	

'/αW

	

Prec

	

1
887 Ω

	

'/α ω

	

Prec

	

1

1 .18 kΩ

	

'/α W

	

Prec

	

1
150 Ω

	

'/α ω

	

Prec

	

1
24.9 kΩ

	

'/αW

	

Prec

	

1
47 Ω

	

1/αW
5.76 kΩ

	

'/αW

	

Prec

	

1
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Elect r ical Parts List-453Α /R453A

Te ktronix

	

Serial/Model No .
C k t . No .

	

Part No .

	

Eff

	

Disc

	

Descri ption

C704

	

281-0509-00

	

15 pF

	

Cer

	

500V

	

10%
C705

	

281-0580-00

	

470 pF

	

Ce r

	

500 V

	

10%
C715

	

283-0080-00

	

0.022 1, F

	

Cer

	

25 V

	

+80%-20%
C722

	

281-0580-00

	

470 pF

	

Cer

	

500 V

	

10%
C731

	

283-0060-00

	

100 pF

	

Cer

	

200 V

	

5%

C732

	

283-0080-00

	

0.022 μ F

	

Cer

	

25 V

	

+80%-20%
C741

	

283-0092-00

	

0.03 μ F

	

Cer

	

200 V

	

+80%-20%
C744

	

283-0080-00

	

0.022 μ F

	

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

	

Ce r

	

350V
C759

	

290-0248-01

	

13010100

	

Β099999

	

150 μF

	

E lect .

	

15 V
C759

	

290-0296-00

	

Β100000

	

100 μ F

	

Elect.

	

20V
C768

	

281-0504-00

	

10 pF

	

Cer

	

500 V

	

10%
C774

	

281-0549-00

	

68 pF

	

Cer

	

500V

	

10%

C780

	

281-0622-00

	

47 pF

	

Cer

	

500 V

	

1%
C785

	

281-0519-00

	

47 pF

	

Cer

	

500V

	

10%
C786

	

283-0080-00

	

0.022 1&

	

Cer

	

25 V

	

+80%-20%
C796

	

283-0081-00

	

0.1 μF

	

Cer

	

25 V

	

+80%-20%
C797

	

283-0092-00

	

0.03 μ F

	

Cer

	

200 V

C798

	

290-0135-00

	

15 μF

	

Elect .

	

20 V
C799

	

290-0135-00

	

15 ΙιF

	

Elect .

	

20 V
C804

	

283-0059-00

	

1'uF	Cer

	

25 V

	

+80%-20%
C806

	

283-0080-00

	

0.022 μ F

	

Cer

	

25 V

	

+80%-20%
C807

	

283-0080-00

	

0.022 μF

	

Cer

	

25 V

	

+80%-20%

C882

	

281-0064-00

	

0.25-1 .5 pF, Var

	

Tub.
C892

	

281-0064-00

	

0.25-1 .5 pF, Va r

	

Tub .
C898

	

290-0267-00

	

1 μF

	

Elect.

	

35 V
C899

	

290-0267-00

	

1 μF

	

Elect.

	

35 V

CR631

	

152-0246-00

	

Silicon

	

Low lea kage 40 V, 0.25 W
CR635

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152
CR638

	

*152-0185-00

	

Silico n

	

Replaceable by 1N4152
CR641

	

*152-0185-00

	

Silicon

	

Replaceable by I N4152
CR651

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152

C R653 *152-0185-00
CR655 *152-0185-00
CR656 *152-0185-00
CR665 *152-0185-00
C R666 *152-0185-00
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Α4 Β SWEEP Circuit Board Assembly (cont)

Capacitors

	

(co nt )

Semiconductor Device, Diodes

Silicon

	

Replaceable by 1N4152
Silicon

	

Replaceable by 1N4152
Silico n

	

Replaceable by 1 Ν4152
Silicon

	

Replacea b le by 1N4152
Silicon

	

Replaceable by 1N4152
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Α4 Β SWEEP Circuit Board Assembly (cont)

Te kt ron ix

	

Se rial/Mod el No .
C kt . No .

	

Part No.

	

Eff

	

Disc

	

Desc r iptio n

Semiconductor Device, Diodes (cont )

CR675

	

*152-0125-00

	

Tunnel

	

Selected TD 3Α , 4.7 mA
C R678

	

*152-0153-00

	

Silicon

	

Replaceable by 1 Ν4244
C R701

	

*152-0153-00

	

Silicon

	

Replaceable by I N4244
CR705

	

*152-0125-00

	

Tun nel

	

Selected TD 3Α , 4.7 mA
C R714

	

*152-0185-00

	

Silicon

	

Replaceable by 11\14152

CR727

	

*152-0185-00

	

Silicon

	

Replaceable by I N4152
CR728

	

*152-0185-00

	

Silicon

	

Replaceable by I N4152
CR731

	

*152-0185-00

	

Silicon

	

Replaceable by 1N4152
CR742

	

*152-0249-00

	

Silico n	Assembly
CR748

	

*152-0185-00

	

Silico n

	

Rep laceable by I N4152

CR752

	

*152-0185-00

	

Silicon

	

Replaceable by I N4152
CR753

	

*152-0185-00

	

Silicon

	

Replaceable by I N4152
CR754

	

*152-0185-00

	

Silicon

	

Replaceable by I N4152
CR755

	

*152-0185-00

	

Silicon

	

Replacea ble by 1N4152
CR756

	

*152-0185-00

	

Silicon

	

Replaceable by I N4152

CR764A,8

	

*152-0151-00

	

Silicon , assembly matched pair of 1 Ν4152
CR776

	

*152-0185-00

	

Silicon

	

Replacea b le by 1N4152
CR777

	

*152-0185-00

	

Silicon

	

Replaceable by 1N4152
CR795

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152
C R796

	

*152-0185-00

	

Silicon

	

Replaceable by 1 Ν4152

CR797

	

*152-0185-00

	

Silico n

	

Replaceable by 1 Ν4152
CR798

	

*152-0185-00

	

Silico n

	

Replaceable by 1 Ν4152
CR851

	

*152-0153-00

	

Silicon

	

Replacea ble by 1 Ν4244
CR852

	

*152-0153-00

	

Silicon

	

Replaceable by 1N4244
CR861

	

152-0141-02

	

Silicon

	

1 Ν4152

CR871

	

152-0141-02

	

Silicon

	

1 Ν4152
VR654

	

152-0278-00

	

Zener

	

1 Ν4372Α, 3 V, 0 .4 W, 5%

Inducto rs

L672

	

*108-0181 -01

	

0.2 μΗ
L698

	

276-0507-00

	

Core, fe rramic supp resso r
L699

	

276-0507-00

	

Co re, ferramic suppressor
L746

	

276-0507-00

	

Co re, fe rramic supp resso r
L798

	

276-0507-00

	

Core, ferramic suppresso r

L799

	

276-0507-00

	

Co re, fe rramic suppresso r
L898

	

276-0507-00

	

Co re, fe rramic suppresso r
L899

	

276-0507-00

	

Co re, fe rromic suppresso r
LR653

	

*108-0487-00

	

0.27 μΗ (wound on α 33K2 resisto r)

Elect rical Parts List-453Α / R453A
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Electrical Parts List-453Α ,/R453A

Tek t ron ix

	

Serial/Model No .
C k t . No .

	

Part No.

	

Eff

	

Disc

	

Descr iption

0633

	

151-1005-00

	

Silicon

	

FET

	

Ν chan nel, ju nction type
0643

	

151-0223-00

	

Silicon

	

ΝΡΝ

	

TO-18 2Ν4275
0654

	

151-0223-00

	

Silicon

	

ΝΡΝ

	

TO-] 8 21\1 4275
0664

	

151-0223-00

	

Silicon

	

ΝΡΝ

	

TO-18 2Ν4275
0684

	

151-0221-00

	

Silico n

	

ΡΝΡ

	

TO-18 21\14258

0704

	

151-0131-00

	

Ge rmaniu m

	

ΡΝΡ

	

TO-1 8 21\1 964
0714

	

151-0223-00

	

Silicon

	

ΝΡΝ

	

TO-18 21\14275
0724

	

151-0223-00

	

Silico n

	

ΝΡΝ

	

TO-] 8 2Ν4275
Q734

	

151-0223-00

	

Silicon

	

ΝΡΝ

	

TO-] 8 2Ν4275
0741

	

151-0223-00

	

Silico n

	

ΝΡΝ

	

TO-18 2Ν4275

0743

	

*153-0570-00

	

Silico n

	

FET Selected
Q753

	

151-0220-00

	

Silico n

	

ΡΝΡ

	

TO-18 2Ν4122
0754

	

151-0220-00

	

Silico n

	

ΡΝΡ

	

TO-] 8 2Ν4122
Q764Α , Β

	

*151-0104-00

	

Silico n

	

ΝΡΝ

	

TO-5 Rep laceable by 2Ν2913
0768

	

151-0220-00

	

Silico n

	

ΡΝΡ

	

TO-18 21\14122

Q769

	

151-0224-00

	

Silicon

	

ΝΡΝ

	

TO-18 21\1 3692
Q772

	

151-0220-00

	

Silicon

	

ΡΝΡ

	

TO-18 21\14122
Ο775

	

151-0220-00

	

Silicon

	

ΡΝΡ

	

TO-1 8 21\14122
0779

	

151-0220-00

	

Silico n

	

ΡΝΡ

	

TO-] 8 21\14122
0785

	

151-0220-00

	

Silicon

	

ΡΝΡ

	

TO-18 21\14122

0790

	

151-0220-00

	

Silicon

	

ΡΝΡ

	

TO-18 21\14122
0797

	

151-0223-00

	

Silicon

	

ΝΡΝ

	

TO-18 2Ν4275
081A

	

151-0223-00

	

Silicon

	

ΝΡΝ

	

TO-18 2Ν4275
0824

	

151-0223-00

	

Silicon

	

ΝΡΝ

	

TO-1 8 21\1 4275
0834

	

151-0220-00

	

Silicon

	

ΡΝΡ

	

TO-1 8 21\14122

0844

	

151-0220-00

	

Silicon

	

ΡΝΡ

	

TO-18 2Ν4122
0863

	

151-0220-00

	

Silico n

	

ΡΝΡ

	

TO-18 2Ν4122
0873

	

151-0220-00

	

Silico n

	

ΡΝΡ

	

TO-18 2Ν4122

Resisto rs a r e fixed, compositio n , ±10% u nless ot h e rwise indicated .

R531

	

311-0462-00

	

13010100

	

Β 139999

	

1 kΩ, Var

R531

	

311-1225-00

	

13140000

	

1 kΩ, Va r
R627

	

315-0223-00

	

22 kΩ

	

'/4 W

	

5%
R628

	

301-0105-00

	

1 Μ9

	

'/2 W

	

5%
R629

	

301-0105-00

	

1 ΜΩ

	

'/τ W

	

5%
R631

	

316-0101-00

	

100 Ω

	

'/4W

R633

	

315-0561-00

	

560 Ω

	

'/4W

	

5%

R634

	

315-0113-00

	

11 kΩ

	

'/α W

	

5%

R635

	

316- 0 183-00

	

18 kΩ

	

'/4W

R636

	

316-0332-00

	

3.3 kΩ

	

'/4 W
R638

	

315-0183-00

	

18 kΩ

	

'/4 W

	

5%
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Α4 Β SWEEP Circuit Board Assembly (cont)

Tektro n ix

	

Se rial/Model No .
Ck t . No .

	

Part No.

	

Eff

	

Disc

	

Description

Resisto rs

	

(cont )

Electrical Parts List-453Α /R453A

R639

	

316-0332-00

	

3.3 kΩ

	

'/4W
R641

	

315-0183-00

	

18 kΩ

	

'/4W

	

5%
R642

	

316-0332-00

	

3.3 kΩ

	

'/4W
R644

	

321-0289-00

	

10 kΩ

	

ω

	

Prec

	

1 %
R645

	

311-0463-00

	

Β010100

	

Β 139999

	

5 kΩ, Var

R645

	

311-1227-00

	

Β140000

	

5 kΩ, Var

R646

	

315-0824-00

	

820 kΩ

	

'/4 W

	

5%
R650

	

316-0270-00

	

27 Ω

	

'/4 W
R653

	

315-0112-00

	

1 .1 kΩ

	

'/4 W

	

5%
R659

	

315-0560-00

	

56 Ω

	

'/4 W

	

5%

R661

	

315-0152-00

	

1 .5 kΩ

	

'/4 W

	

5%
R662

	

311-0496-00

	

13010100

	

Β139999

	

2.5 kΩ, Var

R662

	

311-1226-00

	

Β 140000

	

2.5 kΩ , Va r
R663

	

315-0112-00

	

1 .1 kΩ

	

'/4W

	

5%
R664

	

315-0621-00

	

620 Ω

	

'/4W

	

5
R665

	

316-0270-00

	

27 Ω

	

'/4W

R666

	

315-0332-00

	

3.3 kΩ

	

'/4W

	

5 %
R667

	

315-0301-00

	

300 Ω

	

'/4W

	

5
R671

	

315-0510-00

	

51 Ω

	

'/α W

	

5%
R672

	

315-0271-00

	

270 Ω

	

'/α ω

	

5
R674

	

315-0243-00

	

24 kΩ

	

'/4 W

	

5%

R676

	

315-0270-00

	

27 Ω

	

'/4 W

	

5%
R677

	

316-0470-00

	

47 Ω

	

'/4 W
R686

	

315-0220-00

	

22 Ω

	

'/4 W

	

5%
R688

	

315-0201-00

	

200 Ω

	

'/4 W

	

5%
R689

	

315-0392-00

	

3.9 kΩ

	

'/4 W

	

5%

R702

	

315-0201-00

	

200 Ω

	

'/4 W

	

5
R704

	

315-0821-00

	

820 Ω

	

'/α W

	

5
R705

	

315-0391-00

	

390 Ω

	

'/4W

	

5
R708

	

315-0202-00

	

2 kΩ

	

'/4W

	

5%
R710

	

315-0220-00

	

22 Κ2

	

'/4W

	

5

R713

	

321-0184-00

	

806 Ω

	

ω

	

Prec

	

1
R714

	

315-0122-00

	

1 .2 kΩ

	

W

	

5%
R715

	

315-0620-00

	

62 Ω

	

'/4 W

	

5
R717

	

321-0260-00

	

4.99 kΩ

	

'/8W

	

P rec

	

1 %
R718

	

315-0333-00

	

33 kΩ

	

'/4 W

	

5%

R719

	

315-0823-00

	

82 kΩ

	

'/4W

	

5%
R721

	

321-0184-00

	

806 Ω

	

'/8 ω

	

Prec

	

1
R722

	

321-0234-00

	

2.67 kΩ

	

'/8 ω

	

Prec

	

1
R723

	

316-0470-00

	

47 Ω

	

'/4W
R724

	

315-0122-00

	

1 .2 kΩ

	

'/4W

	

5%
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Elect rical Parts List-453Α/R453A

Α4 Β SWEEP Circuit Board Assembly (con t)

Te k tronix

	

Serial/Model No .
C k t . No .

	

Part No.

	

Eff

	

Disc

	

Description

Resisto rs

	

(co n t )

R728

	

315-0331-00

	

330 Ω

	

'/α W

	

5
R731

	

315-0153-00

	

15 kΩ

	

'/4 W

	

5%
R733

	

315-0471-00

	

470 Ω

	

'/4 W

	

5
R734

	

316-0103-00

	

10 kΩ

	

'/4 W
R735

	

316-0104-00

	

100 kΩ

	

'/4W

R741

	

311-0462-00

	

13010100

	

13 139999

	

1 kΩ, Va r
R741

	

311-1225-00

	

Β140000

	

1 kΩ, Var
R743

	

316-0101-00

	

1000

	

'/4 W
R744

	

316-0101-00

	

100 Ω

	

'/4 W
R745

	

315-0123-00

	

12 kΩ

	

'/4 W

	

5%
R746

	

316-0101-00

	

100 Ω

	

'/4 W

R748

	

321-0259-00

	

4.87 kΩ

	

'/8W

	

P rec

	

1
R749

	

308-0307-00

	

5 kΩ

	

3W

	

ωω

	

1
R750

	

316-0101-00

	

100 Ω

	

'/4W
R751

	

315-0150-00

	

15 Ω

	

'/4W

	

5
R753

	

316-0101-00

	

100 Ω

	

'/4W

R754

	

304-0103-00

	

10 kΩ

	

1 ω
R755

	

316-0221-00

	

220 Ω

	

'/4W
R756

	

315-0331-00

	

330 Ω

	

'/4W

	

5
R757

	

323-0299-00

	

12.7 kΩ

	

'/2W

	

Prec

	

1
R758

	

311-0514-00

	

100 Ω , Va r

R759

	

321-0126-00

	

200 Ω

	

'/Β ω

	

Prec

	

1
R761

	

316-0101-00

	

100 Ω

	

'/4W
R763

	

321-0155-00

	

402 Ω

	

'/Β ω

	

Prec

	

1
R765

	

301-0822-00

	

8.2 kΩ

	

'/2W

	

5%
R766

	

315-0122-00

	

1 .2 kΩ

	

'/4W

	

5%

R767

	

315-0351-00

	

360 Ω

	

'/4W

	

5%
R768

	

315-0682-00

	

6.8 kΩ

	

'/4W

	

5%
R769

	

321-0245-00

	

3.48 kΩ

	

'/8 ω

	

Prec

	

1
R770

	

301-0622-00

	

6.2 kΩ

	

'/2W

	

5
R771

	

315-0122-00

	

1 .2 kΩ

	

'/4W

	

5%

R772

	

315-0102-00

	

1 kΩ

	

'/4W

	

5%
R773

	

301-0822-00

	

8.2 kΩ

	

'/2W

	

5
R775

	

321-0207-00

	

1 .4 kΩ

	

ω

	

Prec

	

1
R776

	

321-0305-00

	

14.7 kΩ

	

ω

	

Prec

	

1
R777

	

321-0198-00

	

1 .13 kΩ

	

'/8W

	

Prec

	

1

R778

	

321-0333-00
R779

	

321-0179-00
R780

	

321-0227-00
R781

	

321-0231-00
R782

	

321-0179-00

7-32

28.7 kΩ

	

ω

	

Prec

	

1
715 Ω

	

ω

	

Prec

	

1
2.26 kΩ

	

ω

	

Prec

	

1
2.49 kΩ

	

'/Β W

	

Prec

	

1
715 Ω

	

'/Β ω

	

Prec

	

1
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Α4 Β SWEEP Circuit Board Assembly (cont)

Tektronix

	

Serial/Model No .
Ckt. No.

	

Part No .

	

E ff

	

Disc

	

Descriptio n

Resistors (cont)

Electrical Parts List-453Α/ R453A

R783

	

321-0198-00

	

1 .13 kΩ

	

'/Θ ω

	

Prec

	

1
R784

	

321-0231-00

	

2.49 kΩ

	

1/8 ω

	

Prec

	

1
R785

	

321-0227-00

	

2.26 kΩ

	

'/θ ω

	

Prec

	

1
R786

	

315-0392-00

	

3.9 kΩ

	

1/4W

	

5%
R787

	

321-0248-00

	

3.74 kΩ

	

1/8 ω

	

Prec

	

1

R789

	

316-0101-00

	

100 Ω

	

1/4W
R790

	

321-0148-00

	

340 Ω

	

1/8 W

	

Prec

	

1
R791

	

315-0103-00

	

10 kΩ

	

1/4W

	

5%
R792

	

315-0103-00

	

10 kΩ

	

1/4W

	

5%
R794

	

315-0203-00

	

20 kΩ

	

1/4 W

	

5%

R796

	

315-0100-00

	

10 kΩ

	

1/4 W

	

5%
R797

	

315-0302-00

	

3 kΩ

	

1/4 W

	

5%
R798

	

315-0302-00

	

3 kΩ

	

1 /4 W

	

5%
R803

	

315-0510-00

	

51 Ω

	

1
/4 W

	

5
R804

	

315-0822-00

	

8.2 kΩ

	

1/4 W

	

5%

R806

	

315-0184-00

	

180 kΩ

	

1/4 W

	

5%
R807

	

315-0822-00

	

8.2 kΩ

	

1/4 W

	

5%
R809

	

321-0231-00

	

2.49 kΩ

	

ω

	

Prec

	

1
R812

	

321-0260-00

	

4.99 kΩ

	

ω

	

Prec

	

1
R814

	

304-0103-00

	

10 kΩ

	

1 ω

R821

	

315-0510-00

	

51 Ω

	

1/4W

	

5%
R822

	

321-0263-00

	

5.36 kΩ

	

'/Θ ω

	

Prec

	

1
R824

	

304-0103-00

	

10 kΩ

	

1 ω
R826

	

321-0231-00

	

2.49 kΩ

	

1/8 ω

	

Prec

	

1
R828

	

315-0272-00

	

2.7 kΩ

	

1/4 W

	

5%

R831

	

315-0153-00

	

15 kΩ

	

1/4 W

	

5%
R833

	

323-0305-00

	

14.7 kΩ

	

'/, ω

	

Prec

	

1
R834

	

322-0216-00

	

1 .74 kΩ

	

1/4 W

	

Prec

	

1
R835

	

311-0480-00

	

13010100

	

13139999

	

500 Ω, Va r
R835

	

311-1224-00

	

Β140000

	

500 Ω, Var
R836

	

321-0213-00

	

1 .62 kΩ

	

ω

	

Prec

	

1

R841

	

315-0153-00

	

15 kΩ

	

1/4W

	

5%
R843

	

323-0305-00

	

14.7 kΩ

	

1/2 W

	

Prec

	

1
R844

	

322-0216-00

	

1 .74 kΩ

	

1/4 W

	

Prec

	

1 °%
R845

	

311-0433-00

	

Β010100

	

Β 139999

	

100Q, Var
R845

	

311-1222-00

	

Β140000

	

100Ω, Var
R846

	

321-0110-00

	

137 Ω

	

1
/8W

	

Prec

	

1%

R854

	

315-0103-00

	

10 kΩ

	

1/4W

	

5%
R855

	

311-0541-00

	

13010100

	

Β139999

	

20 kΩ, Var
R855

	

311-1230-00

	

Β140000

	

20 kΩ, Var
R856

	

315-0103-00

	

10 kΩ

	

1/4W

	

5%
R862

	

315-0273-00

	

27 kΩ

	

1/4W

	

5%
R863

	

316-0122-00

	

1 .2 kΩ

	

1/4W
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Te ktronix

	

Serial/Mod el No.
C kt . No .

	

Part No.

	

Eff

	

Disc

	

Descriptio n

Q913

	

151-0220-00

	

Silicon

	

ΡΝΡ

	

TO-18 2Ν4122
0914

	

*151-0126-00

	

Silicon

	

ΝΡΝ

	

TO-18 Replaceable by 2Ν2484
0923

	

*151-0136-00

	

Silicon

	

ΝΡΝ

	

TO-5 Replaceable by 2Ν3053
Q1014

	

151-0223-00

	

Silicon

	

ΝΡΝ

	

TO-18 2Ν4275
Q1023

	

*151-0190-01

	

Silicon

	

ΝΡΝ

	

TO-106 Tek Spec

Q1024

	

151-0214-00

	

Β010100

	

Β139999

	

Silicon

	

ΡΝΡ

	

TO-5 21\13495
01024

	

151-0270-00

	

B) 40000

	

Silicon

	

ΡΝΡ

	

TO-5 Selected from 2Ν3495
Q1034

	

*151-0124-00

	

Silicon

	

ΝΡΝ

	

TO-5 Selected from 2Ν3119
Q1043

	

*151-0124-00

	

Silicon

	

ΝΡΝ

	

TO-5 Selected from 2Ν3119

R esistors are fixed , composition, ±10% unless ot herwise indicated .

R900

	

311-0465-00

	

Β010100

	

Β139999

	

100 kΩ, Var
R900

	

311-1235-00

	

Β140000

	

100 kΩ, Va r
R901

	

301-0435-00

	

4.3 ΜΩ

	

1/2W

	

5%
R912

	

316-0103-00

	

10 kΩ

	

1/αW
R913

	

316-0102-00

	

1 kΩ

	

1/4W
R915

	

316-0474-00

	

470 kΩ

	

1/4W

R916

	

316-0101-00

	

100 Ω

	

1/4 W
R917

	

316-0104-00

	

100 kΩ

	

1/α W
R925

	

301-0303-00

	

30 kΩ

	

1/2 W

	

5
R982

	

311-0465-00

	

13010100

	

Β139999

	

100 kΩ, Var
R982

	

311-1235-00

	

Β140000

	

100 kΩ, Var
R1004

	

316-0470-00

	

47 Ω

	

1/4W

R1006

	

315-0123-00

	

12 kΩ

	

1/4W

	

5
R1007

	

315-0123-00

	

12 kΩ

	

1/4W

	

5%
R1008

	

321-0241-00

	

3.16 kΩ

	

1/8W

	

Prec

	

1
R1011

	

301-0473-00

	

47 kΩ

	

1/2W

	

5
R1012

	

316-0470-00

	

47 Ω

	

1/4 W

R1013

	

321-0241-00

	

3.16 kΩ

	

1/8 W

	

Prec

	

1
R1014

	

316-0471-00

	

470Ω

	

1/4W
R1015

	

316-0101-00

	

100 Ω

	

1/4W
R1016

	

323-0318-00

	

20 kΩ

	

1/2 W

	

Prec

	

1 %
R1021

	

315-0390-00

	

39 Ω

	

1/α W

	

5%

RI 023

	

315-0221-00

	

220Ω

	

1/4W

	

5%
R1024

	

315-0121-00

	

120 Ω

	

yαW

	

5%
R1025

	

301-0751-00

	

750Ω

	

1/2 W

	

5%
R1026

	

316-0470-00

	

47 Ω

	

1/4W
R1029

	

316-0102-00

	

1 kΩ

	

1/4W

R1033

	

315-0240-00

	

24Ω

	

1/4 W

	

5%
R1034

	

301-0243-00

	

24 kΩ

	

1/2 W

	

5
R1036

	

323-0335-00

	

30.1 kΩ

	

1/2 W

	

Prec

	

1 %
R1041

	

316-0101-00

	

100 Ω

	

1/4 W
R1042

	

305-0183-00

	

18 kΩ

	

2W

	

5%

Α5 Ζ AXIS Circuit Board Assembly (cont)

Transistors

Resistors

E lect rical Parts List--L53A/R453A

7-35
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Α6 LOW VOLTAGE REGULATOR Circuit Board Assembly (cont)

Tek t r onix

	

Serial/Model No .
Ck t . No .

	

Part No .

	

Eff

	

Disc

	

Descriptio n

Transisto rs

	

( εοπ t )

Ql184

	

151-0224-00

	

Silicon

	

ΝΡΝ

	

TO-18 2Ν3692
Q1189

	

151-0250-00

	

Silicon

	

ΝΡΝ

	

TO-104 21\1 5184
Ql193

	

*151-0136-00

	

Silico n

	

ΝΡΝ

	

TO-5 Replaceable by 2Ν3053

Resisto r s

R esisto r s a re fixed , composition, ±10% un less ot h e rwise i ndicated .

Electr ical Parts List--153A/ R453A

R1114

	

323-0154-00

	

392 Ω

	

'/τ W

	

Prec

	

1%
R 1117

	

301-0273-00

	

27 kΩ

	

1/2W

	

5%
R 1119

	

315-0561-00

	

560 Ω

	

1/4 W

	

5
RI 121

	

323-0212-00

	

1 .58 kΩ

	

W

	

Prec

	

1
R1122

	

311-0515-00

	

250 Ω, Va r

R1123

	

323-0160-00

	

453 Ω

	

'/τ W

	

Prec

	

1%
R1129

	

308-0224-00

	

0.3 Ω

	

2W

	

WW
R1133

	

316-0121-00

	

120 Ω

	

1/4 W
R 1151

	

323-0210-00

	

1 .5 kΩ

	

'/τ W

	

Prec

	

1
R1152

	

311-0514-00

	

100 Ω, Va r

R1153

	

323-0205-00

	

1 .33 kΩ

	

'/τ W

	

Prec

	

1 ~/
R 1154

	

323-0373-00

	

75 kΩ

	

72 W

	

Prec

	

1
R1156

	

301-0243-00

	

24 kΩ

	

1/2 W

	

5%
R1159

	

308-0244-00

	

0.3 Ω

	

2W

	

WW
R1163

	

316-0121-00

	

120 Ω

	

1/4 W

R 1164

	

316-0123-00

	

12 kΩ

	

ι/4 WR1181

	

323-0308-00

	

15.8 kΩ

	

'/τ W

	

Prec

	

1
R1182

	

311-0515-00

	

250 Ω , V a r
R1183

	

323-0222-00

	

2 kΩ

	

1/2 W

	

Prec

	

1
R1184

	

323-0373-00

	

75 kΩ

	

'/τ W

	

Ρ rec

	

1 -/

R1185

	

316-0103-00

	

10 kΩ

	

1/4W
RI 186

	

315-0333-00

	

33 kΩ

	

1/4W

	

5%
R1187

	

307-0093-00

	

1 .2 Ω

	

1/2 W

	

5%RI 188

	

316-0470-00

	

47 Ω

	

1/4 WRI 189

	

315-0683-00

	

68 kΩ

	

1/4 W

	

5%

RI 193

	

316-0121-00

	

120 Ω

	

1 /4 WR1194

	

316-0823-00

	

82 kΩ

	

1/4W
RI 209

	

301-0123-00

	

12 kΩ

	

1/2W

	

5%
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location of p arts not id entified here.

" tial Vertical P reamp circuit board .

`Υ' red on wh t
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+69

(INPUT GOυPLINL.)

	

β3 Ι3

	

ςe34
Ι

	

R.23
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47
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Ι
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λ
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+ ι 1 ν
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{OC PL~
EN TE¢. 500

1-1

cR57.
(τ.rιβ

Ι R 52 7.5 1

,L)

	

1 .14κ
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L 45 A
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ι . ι k

C53
1y.. F

β, t
Ι 4Ο
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vv
~ 3
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1
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R59
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5
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f
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494
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ρ 63
ι .2 Κ ' ν
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33Ο
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Ι
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Ι
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Ο Ο
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ο

Ι Ο-
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NOTE :
CR118, R116, R121, 8171, R176, R181, R191
mounted on rear of board .

	

See Figs, 8-1 and 8-3 for location of parts m

Fig . 8- 2 . P/O Al . Partial Vertical Preamr
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3 for location of parts not identified h ere,

Partial Vertical Preamμ circuit board .
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`O'wht-whtongy (coax)--

Wshield for `0'

T' shield for 'M'

'M' grn-gro on gy (coax)-

'H' orn on wht

'G' brn on wht

T' grn on wht

'E' yet on wht-

'D' blu on whi

'C' red-red on gy (coax)

'AC' gy {coax}

'AD' brn-red-blk on tan

'AE' brn-red-bik on wht

See Figs. 8-1 and 8-2 for location of parts not

Fig. 8- 3. P/0 Al . Partial Vertical Preamp i
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π d 8-2 for location of p arts not identified here.

3 Α 1 . Partial Vertical Preamp circuit board .
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ΝΟΤΕ :

C3A t? C''417, Ρ340, R347, R
r~ α + τι ( Γκ, ;+~ ιΙ .

'D' brn-red-blk

	

'Ε' brn- red -blk
'C' bfu on wh t

	

on tan

	

on wht

ed on

SN Β010100-Β049999

Fig, 8-4Α. Α-2 . Vε *,t ί c αl Output Amplifier circuit board.
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'D' brn-red-blk

	

'Ε' brn-red -blk
'C' bl u on wh t

	

on tan

	

on wht

SN B050000-up

Fig . 8-4β . Α-2 . V ertica l Output Amp lifier circ uit board .

ManualsPlus.com

https://www.manualsplus.com/


αν

	

= αν
500 aiν

	

500μS

	

_

	

500mV	500 μS

No No
0

0

onw
Nomm~~

-07
[

	

±i 1 ν_ .

	

5αο μI ~H

EUT

ο c~

i-~ [F--Fm

50 mV
,
500 μS

	

1

τ=-n.

ιι

	

mmm

1 ατ

	

500 λ+5

	

lo v

	

50α μS

ι -

L._.. . .1

	

Ον

	

D ν
AC COUPLED

lo v

	

} 500 AS ~

	

lo v

	

500 μ5-

	

_

	

-

ι

ι
ι

	

ι

	

_

Ι

Ι

0 μ

	

ι

	

1

	

~~ 0 ν

~ I qE177

+7 .5 ν

ManualsPlus.com

https://www.manualsplus.com/


WAVEFORM S

VERTICAL
STGNAL

	

Α
FROM

	

ηηη 93η
R298

i
DELAY
L I NE

45 ~! Α OSCI LLOSCOPE

R323
\

	

ΙΟΟ +3
\

	

C303 fι

	

'
V ΕRT1CAL

	

L301

	

6.Ι3 ι
~ Q-304 -

SFROML

	

93η Υ

	

6

	

Ύ b . Ι5μΗ

	

`~

	

Q32-1
R2&8Λ

Θ

	

R303
Bb .b

R3ο4
ΙΟο

R3Ο6
3S.7

pL302
.07),LΗ

	

Τ

	

Τ

	

Ι91

C311 Ι C312
8 Θ

-19_44r
L31 Ι

ο . ι 5,LLΗ

R313
86.6

-313
6.8

'BEAM FINDER

	

Pressed

Α2 VERTICAL OUTPUT BOARD

R314
ΙΟΟ

ρ .3 Ι9

Vc : ι .1 Αι ; ΕS .~~ ιιι ε:ανε-ιυινιιr ιι
ύοπτ yf υcn οπ Ραgε 8-2 -pt ατ fουοω,

C306
.Ο22

-ι 2ν

R324
750

R330
39

R325

Ε >yR32ι
τ5Α.9

Ι

	

e. ε:

R322
41 .2

C326
ΙΟ

Μ334
75Ο Ι Ι 6.Β

R3θ3
ΙΟΟ

R331
649

R331

	

5$9

3.3 Κ

-12ν

0322
.ο22

5 . Γ;4

C33δ
f.B- Ι3

C327

_ςR328
~~ S00

DΑΜΡΙΝG

C328
Ι .Θ -13

G ια f3η9

S330
-- ---- -~ REAM F I N I

SPR I NG RETUF
POSITION SF

ManualsPlus.com

https://www.manualsplus.com/


8339
158

CR 339

5330
- ---- -~ ΒΕΑΜ F L N DER

SPR ING RETURN TO
ΡΟ5ΙΤιΟΝ SHOWN

-12V

R 3-01
64 .9

SEE PARTS LIST FOR
SEMICONDUC70R TYPES

+ '7 5Υ

REFEREN C1i D ΓAGRAM S

S VERTICA L SWITCHING

13 HORIZO NTAL AMP L I FVER

Ι6 CR7 C ιετ CυΙΤ

GMD
Ι 27Ο

VERTICAL OUT PUT AM PL I FIER

ManualsPlus.com

https://www.manualsplus.com/


See Figs. ITC 80 and 8-14 for location for parts not identified here

Fig. 8-5. P/0A3. Partial A Sweep circuit board.
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8-6, 8-7 and 8-14 for location for parts not id entified here.

ig, 8- 5, Ρ/Ο Α3. Partial Α Sweep circuit boar d .

'DE' sh ield for 'D F'

'DF' gy (coax)

'DA' shield for 'DB'

--'DΒ' blu-blu on gy (coax)

'DC' gy (coax)

'DD' shield for 'DC'
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SN 6010105B039999

`CA' vio-grn-blk on wht

'CB' brn-red-blk on wht

	

'CC' brn-red-bil

5N B040000-up

A W(

Fig . 8-6 . P/0 A3, Partial A Sweep circuit board,
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q B040000-up

partial A Sweep circuit board .

'CC' brn-red-blk on tan

	

TD' Val on wht

See Figs . &V 83 and 8-14 for location of parts not identified here .

IRONT
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'V' bl k -bl u on wht

'U' bl k -red on wht

'Τ ' grn on wht

'S' brn on wh t

'R' blk -yel on wh t

*W ires co nnected through hole in board

'0' gy (coax)*
'Ρ' shield for 'Q'*

'Ο ' blu-grn-blk on wh t

	

Ι
'Ν ' gy on wh t Ι

'Μ' οrη-οrπ on gy (coax)

'L' shield for 'Μ'
`Κ' brn-grn-brn on wht

See Figs. 8-5, 8-6 an d 8-14 fo r location of parts not id entified here.

'Ε' wht-w ht on gy
(coax)

'F' sh ield for 'E'
'G' sh ield for 'Η'

'Η' red -red on gy (coax)
gr n -grn on gy (coax)

'J` sh ield for '1'

Η

; Η58 ;;

i585

R582

')75

U 594

C'.z 98

Ν (
Ln
V

ά

ο[, ι35 λ

Fig . 8-7. Ρ/Ο Α3- P artial Α Sweep circuit boarc
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'F' sh ield for 'E'
'G' sh ield for 'Η`

'Η' red-red on gν (coax)
η-grη on gy (coax)

or Τ

1 . Ρ/Ο Α3. Partial Α Sweep circuit board.

'ε' wht-ωη t on gy
(coax)

'Α' sh ield for 'Β'
'Β' yel-yel on gy (coax)

ε

	

'C'sh ield for 'D'
'D' red-red on gy (coax)

SN Β010100-Β039999

SN 13040000-υρ
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'CD' vio on ι

'CC' gΥ on wh t

'CB' grn on wh t

'CA' blk on wht

F ig . β-8 . Ρ/Ο Α4. Parti?1 ΒSweep circ u it board,

See F igs. 8-9 and 8-10 for location of parts not identified here.
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'CD' via on wh t

'CC' gy on wh t

'CB ' grn on wh t

'CA' bl k on wht

'0 for location of parts not id entified here,

44. Partial ΒSwee p circ u it board

'ςΕ ' blk-orn on wh t

'CF ' yel on wh t

'CG' blk -grn on wh t
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AU' shield for AT'

'AT' red-red on gy (coax) -

'AS' gy fcoax)

AR' shield for 'AS'

AQ'Yel-yel on gy (coax)

AP' shield for AQ'

TYF7 1 , 0

AX' shield for AW'

AW gy (coax)

'AV' vio on wht

CUM
107i -

TΡ714 wmu*τ
R718

	

:_

	

()/-
. W5,

R717

1' R740744 II-

A C"W6 -
R751
R7413

%0' brn-red-blic on wht

	

I'AN' brn-red-blk on tan

'AM' vio-grn-bik on wht

AL' blu-grn-blk on wht

'ΑΚ ' blu-blu on gy (coax)

AG' gy (coaW

AX 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/0 A4. Partial B Sweep circuit b
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rv
η

it

η-b l k on wh t

υ-blu on gy (coax)

'AG' 9Υ (coax) .

'AX sh ield for 'AK'

8 an d 8-1D for locution of parts not identified here.

8-9. ΡΙΟ Α4. Partial Β Sweep circuit board .

'BE' brn on wht

'BD' shield for 'BC'

'BC' yel-yel on gy (coax)

ι

	

'AE' red on wht
'BF sh ield for 'BG'

'BG' ΟΥη-ΟΥΠ on gy (coax)

'AF' sh ield for 'ΑG'*

'ΑΗ ' shield for 'All *
'Al' red -red on gy (coax)

'AY' grn-grη an gy (coax)

'AT sh ield for 'AY'

'ΒΑ ' οrπ on wht

'BB' b l k-yet on wh t

'ΒΗ ' yel-γel on gy (coax)
- ' ΒΙ ' sh ield for 'ΒΝ '
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'G' grn-grn on gy (coax)

H' shield for 'G'

J' shield for 'I'

1

	

1 1' yel-vel on gy (coax)

WbIk-blu on wht

'F' collector of Q894

	

I
'E' collector of Q894

'D' emitter of 0894

'C' emitter of Q834

'B' base of Q884

'A' collector of Q884

' TRVAN

*Wires connected through hole in board

	

See Figs. 8-8 and 8-9 for location of parts not identified het

Fig. 8-10. P/O A4. Partial 8 Sweep circuit board.
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r

ιη wht*

rn on wht*

,id 8-9 fo r location of parts not id entified here.

Ρ/Ο Α4. Partial Β Sweep circuit board .

1FRONT
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'F' αrπ-αrη αη gγ Ίαααχ}~

"G' shield fac 'Ν` °`--

`Η` red- red αη gγ (cααχ}-~---

`1" shield far'J `

`J' grη-gcη αη gγ dcaax)

'Μ` vio-grη-b lk αη ωhτ

See F ig . $-λ 2 for ίαεα tϊαη of ραc τs ηα f iden tified here.

Fίg. $-1 λ . ΡΙ~ Α5. Ρα rtiai Ζ Αχί~ εί rευάτ board, ιϊ
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(D Τε }ΐ

'L' vio on wh t

	

'Ν' bl k (shielded)

	

'Ο' sh ield for 'Ν' and `Ρ'
Ζ
Οα

See F ig . 8-11 for location of parts not identified here.

Fig. 8-12 . Ρ/Ο Α5. Partial Σ Axis circuit board .

' Ρ' re d (s h ielded)
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'U' bl k - red
on wh t
'Τ' blk -9Υ
on wh t

`Β ` wh i

Ι

	

Ι
'R' bik -νίο

	

'Q' b rn-grn-brn
on wht

	

on wh t

'C' b rn-red-blk
on wh t

F ig, 8-13, Α6. Low Voltage Regu lator circuit board .

'E'wht shielded
'F' sh ield for 'D', 'Ε', 'Η'
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'BB' shield for 'BA'

'BA' gy (coax)

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

Fig . 8-14. Ρ/ΟΑ3. P artial Α Sweep board.
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8-5, 8-6 an d 8-7 for location of parts not identified here .

Fig . 8-14 . ΡΙΟ Α3 . P artial Α Sweep boar d .

FRONT
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453Α OSC ILLOSCOPE
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Mechanical Parts List-453Α/R453A

FIGURE 1 FRONT & CRT SH IELD (cont )

Fig . &

	

Q
I n dex Tektron ix

	

Serial/Model No.

	

t
No.

	

Part No.

	

Eff

	

Disc

	

γ

	

ι τ s α s
Desc ription

1-22 343-0131-00

	

1

	

CLAMP, coil f rom
- - - - - -

	

-

	

mounting ha rdware : (not in cluded ω/clamp)
-23 211-0590-00

	

2 SCREW, 6-32x0.25 inch , ΡΗΒ
-24

	

210-0006-00

	

2

	

WASHER, lock , inte rnal, 0.146 1D χ 0.283 inch OD
-25 210-0407-00

	

2 NU T, hex ., 6-32x0.25 inch

-26 358-0281-00

	

1

	

BUSH ING, CRT cable
-27 , 337-1010-01

	

1

	

SH IELD, CRT
- - - - - -

	

-

	

mou nti ng ha rdware: (not in cluded ω/sh ield)
-28 211-0510-00

	

2 SCREW, 6-32x0.375 inch , PHS
-29

	

210-0949-00

	

4

	

WASHER, flat, 0.141

	

1D χ 0.50 i nch OD
-30 213-0049-00

	

2 SCREW, 6-32x0.312 inch , ΗΗΒ
-31

	

343-0122-01

	

2

	

CLAMP, CRT sh ield

-32 175-0582-00

	

1

	

W IRE, CRT lead
175-0583-00

	

1

	

W IRE, CRT lead
175-0584-00

	

1

	

W IRE, CRT lead
175-0596-00

	

1

	

W IRE, CRT lead
- - - - - -

	

-

	

each wire incl udes :
131-0049-00

	

1

	

CONNECTOR , te rminal
-33 179-1001-00

	

1

	

W IR I NG HARNE SS, g raticlue ligh t
-34 179-0997-02

	

1

	

W IR I NG HARNESS, anode
- - - - - -

	

-

	

wi r ing harness i n cl udes:
-35 131-0371-00

	

9

	

CONNECTOR, te rminal
131-0406-00

	

1

	

CONNECTOR, anode
- - - - - -

	

-

	

connecto r in cludes :
-36 131-0206-00

	

1

	

CONNECTO R , anode clip
-37 200-0544-00

	

1

	

COVER, anode connecto r
-38 366-0494-00

	

1

	

KNOB, charcoal-INTENSITY
- - - - - -

	

-

	

knob i n cl udes:
213-0153-00

	

1

	

SETSCREW, 5-40x0.125 inch , HSS
-39 366-0494-00

	

1

	

KNOB, charcoal-FOCUS
- - - - - -

	

-

	

knob i n cl udes:
213-0153-00

	

1

	

SETSCREW, 5-40x0.125 inch , HSS
-40 366-0494-00

	

1

	

KNOB, charcoal-SCA LE ILLUM
- - - - - -

	

-

	

knob incl udes:
213-0153-00

	

1

	

SETSCREW, 5-40x0.125 inch , HSS
-41 366-0494-00

	

1

	

KNOB, charcoal-POSITION (CH 1)
- - - - - -

	

-

	

knob incl udes:
213-0153-00

	

1

	

SETSCREW, 5-40x0.125 inch , HSS
-42 366-0494-00

	

1

	

KNOB, charcoal-POSITION (CH 2)
- - - - - -

	

-

	

knob incl ud es :
213-0153-00

	

1

	

SETSCREW, 5-40x0.125 inch , HSS
-43 366-0493-01

	

2

	

KNOB, red-VARIABLE (CH 1 & 2)
- - - - - -

	

-

	

each knob in cl udes:
213-0153-00

	

1

	

SETSCREW, 5-40x0.125 inch , HSS
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FIGURE 1

	

FRONT & CRT SH IELD

	

(co nt )

Fig . &

	

Q
Index Te ktronix

	

Se rial/Model No .

	

t
No.

	

Part No.

	

Eff

	

Disc

	

γ

	

ι z s α s

Mechanical Parts List-453Α / R453A

Description

1-44 366-1001-00

	

2

	

KNOB, cha rcoal-VOLTS/DIV (CH I&2)
- - - - - -

	

-

	

eac h knob i ncl udes :
213-0153-00

	

2

	

SETSCREW , 5-40x0.125 inc h , HSS
-45 366-1247-00

	

1

	

KNOB, red-Α&Β VARIABLE
- - - - - -

	

-

	

knob incl udes :
213-0153-00

	

1

	

SETSCREW , 5-40x0.125 inch , HSS
-46 366-1248-00

	

1

	

KNOB, cha rcoal-Α&Β ΤΙΜΕ/DIV & DELAY TIME
- - - - - -

	

-

	

knob includes :
213-0022-00

	

2

	

SETSCREW , 4-40x0.188 inch , HSS
-47 334-1598-00

	

1

	

PLAT E, info rmation
-48 354-0385-00

	

1

	

R I NG, knob skirt
- - - - - -

	

-

	

r ing incl udes :
213-0022-00

	

2

	

SETSCREW, 4-40x0.188 inch , HSS
-49 366-1057-00

	

1

	

KNOB, gray-ΙΝΤ TRIG
- - - - - -

	

-

	

knob includes :
213-0153-00

	

1

	

SETSCREW, 5-40x0.125 inch, HSS
-50 366-1057-00

	

1

	

KNOB, g ray-MAG
- - - - - -

	

-

	

knob includes :
213-0153-00

	

1

	

SETSCREW, 5-40x0.125 inch
-51 366-1163-00

	

1

	

KNOB, charcoal-MOD E
- - - - - -

	

-

	

knob includes :
213-0153-00

	

2

	

S ETSCREW, 5-40x0.125 inch
-52 366-1163-00

	

1

	

KNOB, cha rcoal-HORIZ DISPLAY
- - - - - -

	

-

	

k nob includ es:
213-0153-00

	

2

	

SETSCREW , 5-40x0.125 inch
-53 366-1039-00

	

1

	

KNOB, charcoal-Α SWEEP LENGTH
- - - - - -

	

-

	

knob includes:
213-0153-00

	

1

	

SETSCREW , 5-40x0.125 inc h
-54 366-1039-00

	

1

	

KNOB, c harcoal-LEVEL (Β TRIGGER ING)
- - - - - -

	

-

	

knob i ncl udes :
213-0153-00

	

1

	

SETSC REW , 5-40x0.125 inch
-55 366-1244-00

	

1

	

KNOB, gray-HF STAB
- - - - - -

	

-

	

knob includes :
213-0153-00

	

2

	

SETSCREW , 5-40x0.125 i nch , HSS
-56 366-1244-00

	

1

	

KNOB, gray-F I NE
- - - - - -

	

-

	

knob includes :
213-0153-00

	

2

	

SETSCREW , 5-40x0.125 inc h , HSS
-57 366-1246-00

	

1

	

KNOB, charcoal-LEVEL (Α TRIGGER ING)
- - - - - -

	

-

	

knob includ es :
213-0153-00

	

2

	

S ETSCREW, 5-40x0.125 inch , HSS
-58 366-1246-00

	

1

	

KNOB, charcoal-POSITION
- - - - - -

	

-

	

knob includes :
213-0153-00

	

2

	

SETSCREW , 5-40x0.125 inch , HSS
-59 366-0215-02

	

10

	

KNOB, lever switch
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Mechanical Parts List-453Α/R453A

FIGURE 1 FRONT & CRT SHIELD (cont )

Fig . &

	

Q
Ind ex Tektronix

	

Serial/Model No .

	

t
No.

	

Part No.

	

Eff

	

Disc

	

γ

	

1 z s α s
Description

1-60 - - - - - -

	

3

	

RESISTOR, variable
- - - - - -

	

-

	

mounting harware for each : (not included ω /resistor)
-61 210-0583-00

	

2 NUT, hex .,0.25-32x0.312 inch
-62

	

210-0940-00

	

1

	

WASHER, flat, 0.25 1D χ 0.375 inch OD
-63

	

210-0046-00

	

1

	

WASHER, lock, internal, 0.25 1D χ 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 ω/switch)
-66 210-0583-00

	

2 NUT, hex .,0.25-32x0.312 inch
-67

	

210-0940-00

	

1

	

WASHER, flat, 0.25 1D χ 0.375 inch OD
-68

	

210-0011-00

	

1

	

WASHER, lock, internal, 0.25 1D χ 0.375 inch OD

-69 179-0996-00

	

1

	

WIRING HARNESS, main
- - - - - -

	

-

	

wiring harness includes,
-70 131-0371-00

	

12

	

CONNECTOR, terminal
-71 358-0378-00

	

2

	

BUSHING, plastic
-72 - - - - - -

	

1

	

RESISTOR, variable, ω/hardware
- - - - - -

	

-

	

mounting hardware : (not .included ω /resistor)
-73 331-0139-00

	

1

	

DIAL-DELAY TIME MULTIPLIER
- - - - - -

	

-

	

dial includes :
213-0048-00

	

1

	

SETSCREW, 4-40x0.125 inch, HSS

-74 260-0717-00

	

1

	

SWITCH, pushbutton-RESET
- - - - - -

	

-

	

mounting harware : (not included ω/switch)
-75 210-0590-00

	

1 NUT, hex .,0.375-32x0.438 inch
-76

	

210-0978-00

	

1

	

WASHER, flat, 0.375 1D χ 0.50 inch OD
-77

	

210-0012-00

	

1

	

WASHER, lock, internal, 0.375 1D χ 0.50 inch OD

-78 260-0834-00

	

1

	

SWITCH, toggle-POWER ON
- - - - - -

	

-

	

mounting hardware : (not in cluded ω/switch)
-79 210-0562-00

	

1 NUT, hex .,0.25-40x0.312 inch
-80

	

210-0940-00

	

1

	

WASHER, flat, 0.25 1D χ 0.375 inch OD
-81

	

210-0046-00

	

1

	

WASHER, lock, internal, 0.25 1D χ 0.40 inch OD

-82 - - - - - -

	

1

	

RESISTOR, variable
- - - - - -

	

-

	

mounting hardware : (not include d ω/resistor)
-83 358-0029-05

	

1

	

BUSHING, hex ., 0 .50 inch long
-84

	

210-0840-00

	

1

	

WASHER, flat, 0.39 1D χ 0.562 inch

	

OD
-85

	

210-0012-00

	

2

	

WASHER, lock. internal, 0.375 1D χ 0.50 inch OD
-86

	

129-0167-00

	

1

	

POST, hex ., 0.375-32 χ 0.50 χ 0.688 inch long
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FIGURE 1 FRONT & CRT SH IELD (cont )

Fig . &

	

Q
Index Tektronix

	

Serial/Model No.

	

t
No.

	

Part No.

	

Eff

	

Disc

	

γ

	

ι 2 3 α s

Mechanical Parts List-453Α/R453A

Description

1-87 262-0726-02

	

1

	

SWITCH, rota ry- Α SWEEP LENGTH, wired
- - - - - -

	

-

	

switch includes:
260-0697-01

	

1

	

SWITCH , rota ry, unwired
-88 - - - - - -

	

1

	

RESISTOR, va riable
- - - - - -

	

-

	

mounti ng ha rdware : ( not i ncluded ω / r esistor)
-89 210-0590-00

	

2 NUT, hex .,0.375-32x0.438 inch
-90

	

210-0012-00

	

1

	

WASHER, loc k , i n te rn al, 0.375 1D χ 0.50 i n c h OD
-91 376-0014-00

	

1 COUPLI NG
- - - - - -

	

-

	

mounting hardware : ( not i n cluded ω/switch )
-92 210-0590-00

	

1 NUT, hex .,0.375-32x0.438 inch
-93

	

210-0978-00

	

1

	

WASHER, flat, 0.375 1D χ 0.50 inc h OD

-94 - - - - - -

	

2

	

RESISTOR , variable
- - - - - -

	

-

	

mounti ng hardwa r e fo r each : (not in cluded ω/resistor)
-95 210-0590-00

	

1 NUT, hex .,0.375-32x0.438 inch
-96

	

210-0978-00

	

1

	

WASHER, flat, 0.375 1D χ 0.50 i n ch OD
-97

	

210-0012-00

	

1

	

WASHER, loc k , i n te r nal, 0.375 1D χ 0.50 inc h OD

-98 333-1361-00

	

1

	

PANEL, f r o n t
-99 386-1779-02

	

1

	

SUBPANEL, f ron t
129-0103-00

	

1

	

B I N DING POST ASSEMBLY
- - - - - -

	

-

	

binding post assembly incl ud es:
-100 200-0103-00

	

1

	

CAP, binding post
-101 129-0077-00

	

1

	

POST, binding
- - - - - -

	

-

	

mounti ng hardwa re : (not i ncluded ω/bind ing post assembly)
-102 210-0455-00

	

1 NUT, hex.,0.25-28x0.375 inch
-103

	

210-0223-00

	

1

	

LUG, solde r, 0 .25 1D χ 0.438 i n c h OD, SE

-104 352-0084-00

	

2

	

HOLDER, neon , black
-105 352-0084-01

	

3

	

HOLDER, neon , white
-106 378-0541-00

	

4

	

F I LT ER, le n s, white
-107 378-0541-01

	

1

	

FI LTER, lens, green
-108 200-0609-00

	

5

	

COVER, neon holde r
-109 131-0955-00

	

3

	

CONNECTOR , coaxial, BNC, ω /hardware
- - - - - -

	

-

	

mou nting hardwa r e fo r each : (n ot included ω/connecto r)
-110

	

210-0590-00

	

1

	

NUT, hex ., 0.375-32 χ 0.438 inch

-111 136-0223-00

	

1

	

SOCKET, lig h t
- - - - - -

	

-

	

mounti n g hardwa r e : (not i n cluded ω/socket)
-112 210-0562-00

	

1 NUT, hex .,0.25-40x0.312 inch
-113

	

210-0223-00

	

1

	

LUG, solder, 0.25 1D χ 0.438 inch OD, SE
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Mechanical Parts List-453Α/R453A

FIGURE 1

	

FRONT & CRT SHIELD

	

( εοπt )

Fig . &

	

Q
Index Te ktronix

	

Serial/Model No .

	

t
No.

	

Part No.

	

Eff

	

Disc

	

γ

	

ι z 3 α s
Description

1-114 262-0725-02

	

1

	

SWITCH, rota ry-HORIZ DISPLAY, wired
- - - - - -

	

-

	

switch includes :
260-1197-00

	

Β010100

	

Β059999

	

1

	

SWITCH, rota ry, unwired
260-1197-01

	

Β060000

	

1

	

SWITCH, rotary, unwired
179-0993-03

	

1

	

W I R I NG HARNESS, horizontal display Α
179-0994-03

	

1

	

W I R I NG HARNESS, horizontal d isplay Β
- - - - - -

	

-

	

mounting hardware: (not i ncluded ω/switch)
-115 210-0590-00

	

1 NUT, hex .,0.375-32x0.438 inch
,210-0978-00

	

1

	

WASHER, flat, 0.375 1D χ 0.50 inch OD

-116 260-0472-00

	

1

	

SWITCH , leve r-SLOPE (Α TR IGGER I NG)
- - - - - -

	

-

	

mounting hardware: (not in cluded ω/switc h)
-117

	

220-0413-00

	

2

	

NUT, switch, 4-40 χ 0.188 χ 0.562 inch lo ng

-118 260-0472-00

	

1

	

SWITCH, leve r-SLOPE (Β TRIGGER ING)
- - - - - -

	

-

	

mounting hardware: .( not included ω/switch)
220-0413-00

	

2

	

NUT, hex ., 4-40 χ0.188 χ 0.562 inch long

262-0723-00

	

1

	

SWITCH, wired-COUPLI NG SOURCE (Β TRIGGERING)
- - - - - -

	

-

	

switch incl udes:
-119 260-0700-00

	

1

	

SWITCH, leve r-COUPLING
-120 260-0698-01

	

1

	

SWITCH, leve r-SOURCE
-121 131-0371-00

	

2

	

CONNECTOR, te rminal
- - - - - -

	

-

	

mounti ng ha rdware : (not incl uded ω/switch)
220-0413-00

	

4

	

NUT, switch, 4-40 χ 0.188 χ0.562 inch long

262-0723-00

	

1

	

SWITCH, wired-COUPLING & SOURCE (Α TRIGGERING)
- - - - - -

	

-

	

switch incl udes :
-122 260-0700-00

	

1

	

SWITCH, lever-COUPLING
-123 260-0698-01

	

1

	

SWITCH, lever-SOURC E
-124 131-0371-00

	

2

	

CONNECTOR, terminal
- - - - - -

	

-

	

mounti ng hardware : .(not included ω/switch)
220-0413-00

	

4

	

NUT, switch, 4-40 χ 0.188 χ0.562 inch lo ng

-125 260-1149-00

	

1

	

SWITCH, lever-Α SWEEP MODE
- - - - - -

	

-

	

mounti ng hardware: (not incl uded ω/switch)
220-0413-00

	

2

	

NUT, switch, 4-40 χ0.188 χ0.562 inch long

-126 260-0587-00

	

1

	

SWITCH, leve r-Β SWEEP MODE
- - - - - -

	

-

	

mounti ng hardware: .(not incl uded ω /switch)
220-0413-00

	

2

	

NUT, switch, 4-40 χ0.188 χ 0562 i nch lo ng
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Q
Index Tektro n ix

	

Serial/Model No.

	

t
No.

	

Part No.

	

Eff

	

Disc

	

γ

	

ι z s α s

1-127 262-0724-01

	

1

	

SWITCH , rota ry-Α&Β ΤΙΜΕ/DIV & DELAY TIME, wired
- - - - - -

	

-

	

switch i n cl udes :
260-0694-00

	

1

	

SWITCH , rotary, unwired
-128 131-0371-00

	

9

	

CONNECTO R , te r minal
-129 131-0181-00

	

2

	

CONNECTOR , terminal sta ndoff
- - - - - -

	

-

	

mounting hardware for each : (n ot in cl uded ω/connecto r)
358-0136-00

	

1

	

BU SH ING, plastic

-130 179-1122-00
-131 ------

-132 210-0413-00
-133 210-0012-00
-134 361-0234-00
-135 361-0233-00
-136 376-0014-00
-137 210-0802-00

-138 384-0262-00

	

1

	

ROD, shaft extension, 7.563 inc h es lo ng
-139 - - - - - -

	

1

	

CAPACITO R
- - - - - -

	

-

	

mounti ng hardware : ( not i n cluded ω/capacitor)
-140 210-0457-00

	

2 NUT, keps, 6-32x0.312 i nch

-141 348-0055-00

	

1

	

GROMMET, plastic, 0.25 i n ch d iameter
-142 - - - - - -

	

2

	

CAPACITOR
- - - - - -

	

-

	

mounti ng hardware fo r each : ( not i n cluded ω/capacito r )
-143 210-0524-00

	

1 NUT, hex .,0.312-24x0.50 inch
210-0018-00

	

1

	

WASHER, loc k, i n te rn al, 0.312 inc h ID

-144 407-0148-00

	

1

	

BRACKET
moun ti ng ha rdware : (not included ω/brack et)

-145 210-0449-00

	

2 NUT, hex ., 5-40x0.25 inch
-146 210-0202-00

	

1

	

LUG, solder, S E#6
-147 210-0006-00

	

1

	

WASHER, loc k, inte rnal, 0.146 1D χ 0.283 i n c h OD
mou nting hardware : .(not i n cl uded ω/switc h)

-148 210-0579-00

	

1 NUT, hex .,0.625-24x0.75 i nch
-149 210-0049-00

	

1

	

WASHER, loc k , i n te rn al, 0.625 i n ch ID
211-0507-00

	

2 SCREW, 6-32x0.312 inch , PHS .(n ot s hown )

-150 214-0335-00

-151 210-0593-00
-152 361-0059-00
-153 210-0849-00
-154 210-0994-00
-155 210-0201-00
-156 210-0442-00

ι
ι
ι
ι

FIGURE 1 FRONT & CRT SHIELD (cont)

Descr iption

1

	

W I R I NG HARNESS, switch
1

	

RESISTOR , variable
-

	

mounting ha rdware : .(not in cluded ω / resisto r)
2 NUT, hex .,0.375-32x0.50 inch
1

	

WASHER, loc k , i n ternal, 0.375 1D χ 0.50 i n ch OD
1

	

RESTRAINT, s h aft coup li n g, 0.32 inc h OD
1

	

RESTRAINT, s haft coup li n g, 0.188 i n c h OD
1

	

COUPL ING, variable r esistor
1

	

WASHER, flat, 0.151

	

1D χ 0.312 inc h OD

1

	

BOLT, current loop
-

	

mounti ng hardware : ( n ot i n cl uded ω/bolt)
2 NUT, hex ., c ur re n t loop, 3-48x0.25 inch
1 S PAC ER
2' WAS HER, fiber, s ho u l de red
2

	

WAS HER, flat, 0.125 1D χ 0.25 inch OD
1

	

LUG, solde r , SE #4
2

	

NUT, hex ., 3-48x0.188 i n c h
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Mechanical Parts Lίst--453Α/R453A

FIGURE 1 FRONT 8. CRT SH IELD ( εοπt)

Fig . &

	

Q
Index Tek tron ix

	

Serial/Model No.

	

t
No.

	

Part No.

	

Eff

	

Disc

	

γ

	

ι z s α s
Desc ription

1-157 - - - - - -

	

1

	

RESISTOR , va ria b le
- - - - - -

	

-

	

mounti ng hardwa re : (n ot in cluded ω/resisto r)
-158 358-0075-00

	

1 BU SH ING
-159 210-0223-00

	

1

	

LUG, solder, 0.25 inch , SE

-160 - - - - - -

	

1

	

RESISTOR , va riable
- - - - - -

	

-

	

moun ting hardware: .(not in cl uded ω/resistor )
-161 210-0590-00

	

1 NUT, hex .,0.375-32x0.438 i nch
210-0012-00

	

1

	

WASHER, lock , in te rnal, 0.375 1D χ 0.50 i nch OD

-162 - - - - - -

	

1

	

RESISTOR , va riable
- - - - - -

	

-

	

mounti ng hardwa re: .(not in cluded ω/resistor)
-163 358-0075-00

	

1 BUSH I NG,0.25-32x0.359 inch long

-164 260-0447-00

	

1

	

SWITCH , slide-CA L I BRATOR
- - - - - -

	

-

	

mou nting hardwa re: (not included ω/switch )
-165 210-0406-00

	

2

	

NUT, hex,. 4-40x0.188 inch

-166 131-0274-00

	

3

	

CONNECTOR , coaxial, BNC, ω/hardware
-167 343-0005-00

	

1

	

CLAMP, cab le, plastic, 0.438 inch
- - - - - -

	

-

	

mou nting hardware : (not included ω/clamp)
-168 210-0457-00

	

1 NU T, hex ., 6-32x0.312 inch
-169 210-0863-00

	

1

	

WASHER, D-shap e, 0.191 1D χ 0.515 inch

-170 211-0598-00

	

1 SCREW, captive, 6-32x0.375 inch , Fil Η5
- - - - - -

	

-

	

mounting hardwa re: (not in cluded ω/screw)
-171 354-0163-00

	

1

	

R I NG, r etain ing
-172

	

210-0869-00

	

1

	

WASHER, plastic, 0.156 1D χ 0.375 inch OD

-173 333-0977-00

	

1

	

PANEL, front (calib rator ch assis)
-174 426-0267-00

	

1

	

CHASSIS, calib rator
- - - - - -

	

-

	

mounti ng hardwa re: .(not in cluded ω/ch assis)
-175 354-0165-00

	

1

	

R I NG, retai n i ng
-176 214-0573-00

	

1

	

PIN, h inge
-177 210-0805-00

	

1

	

WASHER, flat, 0.204 1D χ0.438 inch OD

-178 366-0236-00

	

1

	

KNOB, charcoal-Β ΤΙΜΕ/DIV
- - - - - -

	

-

	

knob incl udes:
213-0020-00

	

1

	

SETSCREW , 6-32x0.125 inch , HSS
-179 354-0248-00

	

1

	

R I NG, ornamental
-180

	

378-0664-00

	

1

	

F ILTER, light, CRT, 2.203 χ 3.383 inches
-181 214-0996-00

	

1

	

SPR ING, filter
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Mechanical Parts List-453Α/R453A

FIGURE 2 ATTENUATOR & H IGH VOLTAGE (con t )

Fig . &

	

Q
In dex Tektro n ix

	

Se rial/Model No .

	

t
No.

	

Part No.

	

Eff

	

Disc

	

γ

	

ι z s α s
Descri ption

2-28 - - - - - -

	

1

	

RESISTOR, va riable
- - - - - -

	

-

	

mounting ha rdwa re: (not included ω/resisto r)
-29

	

220-0510-00

	

1

	

NUT, hex ., 0.25-32 χ 0.312 χ 0.40 i nch long
-30

	

210-0940-00

	

1

	

WASHER, flat, 0.25 1D χ 0.375 inch OD
-31

	

210-0223-00

	

1

	

LUG, sold er, 0.25 1D χ 0.438 i nch OD, SE

-32 - - - - - -

	

1

	

RESISTOR, va riable
- - - - - -

	

-

	

mounti ng hardware: (not in cl uded ω/resistor)
-33

	

220-0599-00

	

1

	

NU T, hex ., 0.25-32 χ0.50 χ 0.40 inch long
-34

	

210-0940-00

	

1

	

WAS HER, flat, 0.25 ID χ 0.375 inch OD
-35

	

210-0223-00

	

1

	

LUG, solder, 0.25 ID χ 0.438 i nch OD

-36 262-0728-03

	

2

	

SWITCH , rotary-VO LTS DIVISION , wi red
- - - - - -

	

-

	

each switch incl udes:
260-0720-03

	

1

	

SWITCH , rotary
-37 214-0599-00

	

2

	

SPR ING, switch shaft ground
-38 - - - - - -

	

1

	

RESISTOR , va riable
- - - - - -

	

-

	

mounting hardware: (not in cl uded ω /r esistor)
-39 210-0583-00

	

1 NUT, hex .,0.25-32x0.312 inch
-40

	

210-0046-00

	

2

	

WASHER, lock , in te rnal, 0.25 1D χ 0.40 inch OD
-41

	

210-0223-00

	

1

	

LUG, solder, 0.25 1D χ 0.438 i nch OD, SE

-42 - - - - - -

	

1

	

RESISTOR , va riable
- - - - - -

	

-

	

moun ting hardware: (not included ω/resisto r)
-43 210-0583-00

	

1 NU T, hex .,0.25-32x0.312 inch
-44

	

210-0223-00

	

1

	

LUG, solde r, 0.25 1D χ 0.438 inch OD, SE

-45 386-1284-00

	

1

	

PLATE, mo u nti n g, plastic
- - - - - -

	

-

	

mo un ting hardwa re: (not included ω/plate)
210-0405-00

	

2

	

NU T, hex ., 2-56x0.188 inch
210-0053-00

	

2

	

WASHER, lock, split, 0.092 1D χ 0.175 inch OD

-46 131-0507-00

	

1

	

CONNECTOR, terminal, stand off
-47 131-0180-00

	

2

	

CONNECTOR, te rmi n al
- - - - - -

	

-

	

mounting hardwa re: (not included ω/connector)
358-0135-00

	

1

	

BUSH I N G, plastic

-48 260-1168-00

	

2

	

SWITCH , leve r-AC GND DC
- - - - - -

	

-

	

moun ti ng ha rdware for each : (not included ω/switch )
-49 211-0105-00

	

2

	

SCREW, 4-40x0.188 inc h , 100° cs k , FHS
-50

	

210-0004-00

	

2

	

WAS HER, lock , inte rnal, 0.12 1D χ 0.26 inch OD
-51

	

210-0406-00

	

2

	

NU T, hex ., 4-40x0.188 inch

-52 214-0456-00

	

8

	

FASTENER, press, plastic
-53 441-0964-00

	

1

	

CHASSIS, atten uator, left
-54 441-0968-00

	

1

	

CHASSIS, atten uator , r igh t
-55 337-0769-00

	

2

	

SH I EL D, attenuato r
-56 348-0056-00

	

1

	

G ROMMET, plastic, 0.375 inch diamete r
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Mechanical Par ts List-453Α/R453A

Descri ption

2-57 337-1370-00

	

1

	

SH I EL D, attenuator, ce nter
- -

	

mounting hardwa re: (not included ω /shield)
210-0586-00

	

4

	

NUT, keps, 4-40x0.25 inch (not shown )
210-0201-00

	

1

	

LUG, sold er, SE #4 (not shown )

337-1473-00

	

ΧΒΟ60000

	

1

	

SH I ELD, elect r ical, hig h voltage, 1 .50 χ 1 .135 inches
-58 337-1373-00

	

1

	

SH IELD, attenuator, si de
- - - - - -

	

-

	

mounting hardwa re: (not incl uded ω/s h ield)
-59 210-0586-00

	

2 NU T, keps, 4-40x0.25 i nch
-60

	

210-0851-00

	

1

	

WASHER, flat, 0.119 1D χ 0.375 i nc h OD
-61

	

343-0001-00

	

1

	

CLAMP, cable, plastic, 0.125 inch diameter

-62 352-0067-00

	

2

	

HO LDER, neon, si ngle
- - - - - -

	

-

	

mo unting hardware for each : (not in cluded ω/holder )
-63 211-0109-00

	

1 SCREW, 4-40x0.875 inch , 100° cs k , FHS
210-0406-00

	

2

	

NUT, hex ., 4-40x0.188 inch (not shown)

-64 378-0541-00

	

2

	

F I LTER, lens, clea r
-65

	

2

	

RESISTOR , variable
- - - - - -

	

-

	

mo unting hardware fo r each : (not in cluded ω/resisto r)
-66 210-0583-00

	

1 NU T, hex .,0.25-32x0.312 inch

-67 386-1868-00

	

1

	

PLAT E, attenuator
- - - - - -

	

-

	

mo u nti ng hardwa re: (not included ω /plate)
-68 210-0590-00

	

2 NU T, hex .,0.375-32x0.438 inch
-69

	

210-0012-00

	

2

	

WASHER, lock , in te r nal, 0.375 1D χ0.50 inch OD

-70 384-0679-00 2

	

SHAFT, extensio n
-71 376-0050-00

	

2

	

COUPL I NG ASSEMBLY
- - - - - -

	

-

	

each co u pling assembly includes:
354-0251-00

	

2

	

RING, coupling
376-0046-00

	

1

	

COUPL I NG, plastic
213-0022-00

	

4

	

SETSCREW, 4-40x0.188 inch , HSS
-72 384-1049-00

	

2

	

ROD, extensio n
-73 376-0053-00

	

2

	

CO UPL I NG, shaft
- - - - - -

	

-

	

each co u pling in cl udes:
213-0048-00

	

2

	

SETSCREW , 4-40x0.125 inch , HSS
-74 179-0992-01

	

1

	

W I R I NG HARNESS, vertical preamp-
wi ring ha rness in cl udes :

131-0371-00

	

11

	

CONNECTOR , te rmi nal
-

	

-

	

mou nting hardwa re: (not included ω1attenuator preamp assembly)
211-0116-00

	

3

	

SCREW, sems, 4-40 χ 0.312 inch , ΡΗΒ (not shown )
210-1001-00

	

3

	

WASHER, flat, 0.119 1D χ 0.375 inch OD .(not shown )
211-0097-00

	

1

	

SCREW, 4-40 χ 0.312 inch , ΡΗΒ . (not shown )

-75 337-0767-04

	

1

	

SH IELD, attenuator
- -

	

-

	

moun ting hardwa re: (not included ω/shield)
211-0007-00

	

5

	

SCREW, 4-40x0.188 inch , PHS (not show n )
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FIGURE 2 ATTENUATOR & HIGH VOLTAGE (cont )

Fig . &
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t
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. Disc

	

γ
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2-76 337-0752-02

	

1

	

SHI ELD, hig h voltage
- - - - - -

	

-

	

mounti ng ha rdware : ( n ot i n cluded ω/shield)
211-0503-00

	

3

	

SCREW, 6-32x0.188 i n c h , PHS (not shown)

-77 200-0708-00

	

1

	

COVER, plastic, h ig h voltage
- - - - - -

	

-

	

mounting hardwa r e : (n ot included ω/cover)
-78 211-0552-00

	

2

	

SCREW, 6-32x2 i nches, PHS

621-0452-00

	

B01 0100

	

Β099999

	

1

	

HIGH VOLTAGE ASSEMBLY
621-0452-01

	

Β100000

	

1

	

HIGH VOLTAGE ASSEMBLY
- - - - - -

	

-

	

high voltage assembly includes :
-79 - - - - - -

	

1

	

TRANSFORMER
- - - - - -

	

-

	

mou nting ha rdware : ( n ot i n cluded ω /transformer )
-80

	

211-0530-00

	

2

	

SCREW, 6-32 χ 1 .75 i n c h es, PHS
-81

	

210-0869-00

	

2

	

WASHER, plastic, 0.156 1D χ 0.375 i n c h OD
-82 358-0231-00

	

4

	

BUSHING, ins u lati ng

-83

	

210-0966-00

	

4

	

WASHER, i n s u lati n g, 0.312 1D χ 0.875 i nc h OD
-84 346-0032-00

	

1

	

STRAP, mouse tail
-85 - - - - - -

	

1

	

RESISTOR, variable
- - - - - -

	

-

	

mounting hardware : ( n ot i ncluded ω / r esisto r)
-86 210-0583-00

	

1 NUT, hex .,0.25-32x0.312 inch
-87

	

210-0046-00

	

1

	

WASHER, lock, internal, 0.25 1D χ 0.40 i n ch OD

-88 - - - - - -

	

1

	

CAPACITO R
- - - - - -

	

-

	

mounting hardware : (n ot in cl uded ω /capacito r )
-89 211-0503-00

	

2

	

SCREW, 6-32x0.188 i nch , PHS
-90 210-0203-00

	

1

	

LUG, solder, SE #6, lo ng
-91

	

210-0202-00

	

1

	

LUG, solder, S E #6

-92 441-0693-00

	

1

	

CHASSIS, high voltage, plastic
- - - - - -

	

-

	

chassis incl udes :
-93

	

124-0163-00

	

6

	

TERMI NAL STR I P, ce r amic, 0.438 inch h, ω/2 notches
-94 124-0164-00

	

4

	

TERMI NAL STR I P , ce ramic, 0.438 inch h, ω /4 notches
-95 131-0227-00

	

2

	

CONNECTOR , te r minal, stand -off
- - - - - -

	

-

	

mounting ha rdware fo r each : ( n ot i ncluded ω/connecto r)
358-0176-00

	

1

	

BUSHI NG, plastic

-96 131-0359-00

	

1

	

CONNECTOR, termi n al, feed -t hru
- - - - - -

	

-

	

mounting hardware : (not included ω/connecto r )
358-0176-00

	

1

	

BUSHI NG, plastic
- - - - - -

	

-

	

mounti ng ha rdwa re : (n ot in cluded ω/chassis)
-97 211-0558-00

	

1

	

SCREW, 6-32x0.25 inch, ΒΗ plastic

-98 392-0169-00

	

1

	

BOARD, high voltage, plastic
- - - - - -

	

-

	

boa rd i n cl udes :
-99

	

124-0176-00

	

2

	

TERMI NAL STR I P , ce ramic, 0.438 i n ch h, ω/4 notches
-100 124-0175-00

	

4

	

TERMI NAL STR I P, ce ramic, 0.438 i n ch h, ω/2 notches
- - - - - -

	

-

	

mounting hardware : (n ot in cl uded ω/board )
-101 211-0036-00

	

1

	

SCREW, 4-40x0.50 inch , ΒΗ plastic

Description
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FIGURE 2 ATTENUATOR & HIGH VOLTAGE (cons)
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γ

	

ι z s α s

2-102 179-1580-00

	

1

	

W I R ING HARNESS, high voltage #1
179-1143-00

	

1

	

W I R ING HARNESS, high voltage #2
-103 380-0108-00

	

1

	

HOUSING, hig h voltage, plastic
moun ti ng hardware : ( n ot i n cluded ω / 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 sin k
-106 136-0227-01

	

1

	

W I R ING HARNESS, CRT socket-
wir i n g harness i n cl udes :

-107 136-0202-01

	

1

	

SOCKET, CRT, ω/contacts
-108 200-0616-00

	

1

	

COVER, CRT socket

Mechanical Parts List-453Α /R453A

Description
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-42 210-0201-00

	

1

	

LUG, solder, SE #4
-

	

mou nting hardware : (not in cl uded ω /lu g)
-43 210-0586-00

	

1 NUT, keps, 4-40x0.25 inch

FIGURE 3 CHASSIS

	

(cont )

Mechanical Parts List-453Α / R453A

Descri ption

3-34 124-0146-00

	

4

	

TERMINAL STR I P , ceramic, 0.438 i n c h h, ω/16 notches
- - - - - -

	

-

	

each terminal st r ip incl udes :
355-0046-00

	

2

	

STU D, plastic
- - - - - -

	

-

	

mounti ng hardware for each : (n ot incl uded ω /te r minal stri p )
361-0007-00

	

2

	

SPACER , 0.156 inch long

-35 407-0150-00

	

1

	

BRAC KET, o uter s upport
- - - - - -

	

-

	

bracket, i n cl udes
-36 252-0571-00

	

ft

	

NEOPRENE, extruded, 0.208 foot long
- - - - - -

	

-

	

mounting ha rdware : (not incl uded ω/brack et)
211-0504-00

	

2 SCREW, 4-40x0.25 inch , ΡΗS (n ot .s hown )

-37 386-1268-00

	

1

	

SUPPORT, chassis
- - - - - -

	

-

	

mounting hardware : (not i n cl uded ω /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 SCREW, 6-32x0.25 in ch , PHS

-40 210-0201-00

	

1

	

LUG, solder, S E #4
- - - - - -

	

-

	

mounting ha rdware : ( n ot included ω /l u g)
-41 213-0044-00

	

1 SCREW, thread formin g, 5-40x0.312 i nch, PHS

-44 343-0097-00

	

2

	

CLAMP, transistor
- - - - - -

	

-

	

mounti ng hardware fo r eac h : ( n ot i ncluded ω /clamp )
-45 210-0599-00

	

2

	

NUT, sleeve
-46 214-0368-00

	

1

	

SPRING, helical compression
-47

	

210-0004-00

	

2

	

WASHER, loc k , inte rn al, 0.12 1D χ 0.26 i n ch OD

-48 210-0627-00

	

2 R I VET
-49 214-1138-00

	

2

	

HEAT SI NK
- - - - - -

	

-

	

mounting ha rdware for each : (not i ncluded ω / heat sink)
-50 211-0012-00

	

2 SCREW, 4-40x0.375 inc h , PHS
-51

	

210-0004-00

	

2

	

WAS HER, loc k , inter n al, 0.12 1D χ 0.26 inch OD
-52 211-0033-00

	

2 SCREW, sems, 4-40x0.312 inch , PHS
-53 352-0062-00

	

1

	

HOLD ER, heat sin k
-54 210-0406-00

	

4

	

NUT, hex ., 4-40x0.188 i n ch
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FIGURE 3 CHASSIS (cont )

Fig . &

	

Q
Index Te ktronix

	

Serial/Mod el No .

	

t
No.

	

Part No.

	

Eff

	

Disc

	

y
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Description

3-55 124-0148-00

	

2

	

TERM I NAL STR IP, ce ramic, 0.438 inch h, ω/9 notc hes
- - - - - -

	

-

	

each terminal st r i p in cludes:
355-0046-00

	

2

	

STUD, plastic
- - - - - -

	

-

	

mo u nting hardware fo r each : (not includ ed ω/terminal st r ip)
361-0007-00

	

2

	

SPACER , 0.156 i nch

119-0168-01

	

1

	

DELAY L INE ASSEMBLY
- - - - - -

	

-

	

delay line asembly i n cludes:
119-0168-00

	

1

	

DELAY L INE
- - - - - -

	

-

	

moun ting hardware: (not included ω/ delay lin e)
-56 211-0578-00

	

2 SCREW, 6-32x0.438 inch , PHS
-57 343-0259-00

	

1

	

CLAMP, delay line

-58 210-0204-00

	

1

	

LUG, solder, DE #6
- - - - - -

	

-

	

mo u nting hardware: (not in cl uded ω/lu g)
-59 211-0504-00

	

1 SCREW, 6-32x0.25 inch , PHS

-60 407-0480-00

	

1

	

BRACKE T, delay line
- - - - - -

	

-

	

mo unting hardwa re: (not in cl uded ω/delay line assembly)
211-0504-00

	

2 SCREW, 6-32x0.25 inch , PHS (not shown)
-61 210-0457-00

	

1 NUT, kep s, 6-32x0.312 inch
-62 211-0097-00

	

1 SCREW, 4-40x0.312 inch , PHS

-63 - - - - - -

	

1 CAPACITO R
- - - - - -

	

-

	

mo unting ha rdware: (not in cluded ω/capacitor)
-64

	

210-0507-00

	

Β010100

	

Β069999

	

2

	

NUT, hex ., 6-32 χ 0.25 inch
-65

	

210-0006-00

	

Β010100

	

Β069999

	

2

	

WASHER, lock , inte r nal, 0.146 1D χ 0.283 inch OD
210-0457-00

	

Β070000

	

2

	

NU T, keps, 6-32 χ 0.312 inch
131-0022-00

	

Β070000

	

2

	

CONNECTOR, termin al, tie point, 1 point

-66 343-0013-00

	

4

	

CLAMP, cable, 0.375 i nch diameter
- - - - - -

	

-

	

mounti ng ha rdwa re for each : (not in cluded ω/clamp)
-67

	

210-0457-00

	

1

	

NUT, kepτ , 6-32 χ0.312 inch
-68

	

210-0863-00

	

1

	

WASHER, D-shape, 0.191

	

1D χ 0.515 i nch

-69 202-0142-01

	

1

	

BOX, high voltage
- - - - - -

	

-

	

moun ting hardwa re: (not in cluded ω /box)
-70

	

211-0504-00

	

6

	

SCREW, 6-32 χ0.25 i nch, ΡΗ5

-71 358-0215-00

	

2

	

BUSH ING, plastic
-72 348-0055-00

	

1

	

GROMME T, plastic, 0.25 inch diamete r
-73 348-0056-00

	

2

	

GROMME T, 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
- - - - - -

	

-

	

mo u nting hardware : (not in cl uded ω/clamp)
-76 210-0457-00

	

1 NU T, hex ., 6-32x0.312 inch
-77

	

210-0863-00

	

1

	

WASHER, D-sha pe, 0.191 1D χ 0.515 inch OD
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3-78 343-0097-00

	

2

	

CLAMP, transisto r
- - - - - -

	

-

	

mounting hardware for each : (not included ω/clamp)
-79 210-0599-00

	

2

	

NU T, sleeve
-80 214-0368-00

	

1

	

SPR I NG, h elical compression
-81

	

210-0004-00

	

2

	

WASHER, lock, intern al, 0.12 1D χ0.26 inch OD

-82 210-0627-00

	

2 R I VET
-83 214-0317-00

	

2

	

HEAT SI NK
- - - - - -

	

-

	

mounting hardwa re fo r each : (not in cl uded ω/heat sink )
-84 211-0033-00

	

2 SCREW, sems, 4-40x0.312 inch , PHS
-85 211-0012-00

	

2 SCREW, 4-40x0.375 inch , PHS
-86

	

210-0004-00

	

2

	

WASHER, lock, internal, 0.12 1D χ0.26 inch OD
-87 210-0046-00

	

4

	

NU T, hex ., 4-40x0.188 inch

-88 386-0202-01

	

1

	

PLAT E, cen te r bu l khead
-89 129-0069-00

	

3

	

POST, te rmin al, tie off
mo u nting hardwa re fo r each : (not in cluded ω /post)

361-0007-00

	

1

	

SPAC ER, plastic, 0.156 i nch

-90 131-0181-00

	

1

	

CONNECTOR, te rmi n al, standoff
- - - - - -

	

-

	

mou nti ng ha rdware: (not included ω/connecto r)
358-0136-00

	

1

	

BUSH I NG, plastic

-91

	

210-0201-00

	

1

	

LUG, solde r , SE #4
- - - - - -

	

-

	

moun ti ng hardware: (not in cl uded ω /lug)
-92 213-0044-00

	

1

	

SCREW, thread formin g, 5-32x0.188 inch

ι
ι

-93

	

670-0414-07

	

B010100

	

Β079999

	

1

	

CIRCU IT BOA R D ASSEMBLY-Ζ AXIS Α5
670-0414-06

	

Β080000

	

1

	

CI RCU IT BOARD ASSEMBLY-Ζ AXIS Α5
-

	

ci rcu it board assemb ly in cl udes:
Β079999

	

1

	

CIRCU IT BOA RD
1

	

CIRCU IT BOARD
20

	

PIN, connecto r
3

	

PIN, test poin t
Β079999

	

4

	

SOCKET, t ran sisto r , 3 pin
5

	

SOCKET, t ransistor, 3 pin
Β079999

	

4

	

SOCKET, t ran sisto r , 3 pi n , square
3

	

SOCKET, tran sisto r , 3 pin, squa re
mounti ng hardwa re:.(not included ω/circu it board assemb ly)

3 SCREW, sems, 4-40x0.312 inch , ΡΗΒ

388-0641-02 Β010100
388-0641-05 Β080000

-94 214-0506-00
-95 214-0579-00
-96 136-0183-00 Β010100

136-0183-00 Β080000
-97 136-0220-00 Β010100

136-0220-00 Β080000

-98 211-0116-00

-99 - - - - - -

	

1 TRANSFORMER
- - - - - -

	

-

	

transforme r i n cl udes:
-100 407-0741-00

	

1

	

BRACKE T, componen t mounting
-101 343-0267-00

	

2

	

HO LD-DOWN, brac ket
-102 212-0099-00

	

4 SCREW, 8-32x0.50 i nch , HHS
-103

	

210-0409-00

	

B010100

	

Β041229

	

4

	

NU T, hex ., 8-32 χ 0.312 inch
210-0458-00

	

Β041230

	

4

	

NU T, kep s, 8-32 χ 0.344 inch
mo u nti ng ha rdwa re: (not included ω /transfo rmer)

-104 212-0001-00

	

4

	

SCREW, 8-32 χ0.25 inch, PHS
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3-105 255-0334-00

	

ft

	

PLASTIC CHA NNEL, 1 inch long
-106 352-0031-00

	

2

	

HO LDER, fu se, si ngle
- - - - - -

	

-

	

mou nting hardware for each : (not included ω /h older)
-107 210-0406-00

	

1

	

NUT, hex ., 4-40x0.188 inch
-108

	

210-0054-00

	

1

	

WASHER, lock, split, 0.118 1D χ 0.212 inc h OD

-109 343-0088-00

	

6

	

CLAMP, cable, plastic, small
-110 , 670-0415-00

	

1

	

CI RCU IT BOARD ASSEMBLY-LOW VOLTAGE REG . Α6
- - - - - -

	

-

	

circu it boa rd assembly incl udes :
388-0642-01

	

1

	

CI RCU IT BOARD
-111 214-0506-00

	

21

	

PIN, con nector
-112 136-0183-00

	

4

	

SOCKET, t r an sistor, 3 p i n
-113 136-0220-00

	

4

	

SOCKET, transistor, 3 pin, sq uare
- - - - - -

	

-

	

mounting hardwa re : ( not i n cluded ω/circ u it board assembly)
-114 211-0036-00

	

3 SCREW, 4-40x0.50 i nch , ΒΗ plastic
-115 214-0781-01

	

3

	

I NSULATOR , plastic

-116 407-0143-00

	

1

	

BRACKET, regu lator
- - - - - -

	

-

	

mounti ng hardware : (not included ω/bracket)
-117 211-0504-00

	

3 SCREW, 6-32x0.25 inch , PHS
210-0802-00

	

1

	

WASHER, flat, 0.15 1D χ 0.312 i n c h OD

-118 214-0289-00

	

2

	

HEAT SI NK, t r a n sistor
- - - - - -

	

-

	

mounting hardware : ( n ot included ω / h eat sink)
-119 220-0410-00

	

1 NUT, ke ps, 10-32x0.375 inch

-120 348-0056-00

	

1

	

GROMMET, plastic, 0.406 i n c h diamete r
-121 - - - - - -

	

2 RESISTOR
- - - - - -

	

-

	

mounting hardware fo r eac h : (not in cl uded ω /resistor)
-122 211-0507-00

	

1 SCREW, 6-32x0.312 inch , PHS
-123 211-0553-00

	

1 SCREW, 6-32x1.50 i nches, RHS
-124 210-0601-00

	

1 EYELET
-125 210-0478-00

	

1 NUT, hex .,0.312x0.656 inch lo ng

-126 - - - - - -

	

3 TRANSISTOR
- - - - - -

	

-

	

mounting hardware fo r each : (not i n cluded ω /transistor )
-127 211-0510-00

	

2 SCREW, 6-32x0.375 inch , PHS
-128 387-0345-00

	

1

	

PLATE, i n s u lator
-129 210-0811-00

	

2

	

WASHER, fiber, s ho u ld e red, #6
-130

	

210-0802-00

	

2

	

WASHER, flat, 0.15 1D χ 0.312 inch OD
-131 210-0202-00

	

1

	

LUG, solde r, SE #6
-132

	

210-0006-00

	

1

	

WASHER, loc k, i n ter n al, 0.146 1D χ 0.283 i n ch OD
-133 210-0407-00

	

2 NUT, hex ., 6-32x0.25 i nch
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ι FIGURE 3 CHASSIS (con t )

Fig . &

	

Q
Index Tek t ronix

	

Serial/Model No.

	

t
No .

	

Part No.

	

Eff

	

Disc

	

γ

	

ι z 3 α s

Mechanical Par ts List-453Α/R453A

Description

3-134 - - - - - -

	

1 TRANSISTOR
- - - - - -

	

-

	

mounting hardware : (not includ ed ω /t ransisto r )
-135 211-0510-00

	

2 SCREW, 6-32x0.375 in ch , PHS
-136 386-0143-00

	

1

	

PLATE, mica, i n s u lator
-137 210-0983-00

	

2

	

WASHER, fiber, s hou lde r ed
-138 210-0802-00

	

2

	

WASHER, flat, 0.15 1D χ 0.312 inc h OD
-139 210-0202-00

	

1

	

LUG, solde r , SE #6
-140 210-0006-00

	

1

	

WASHER, loc k , i nternal, 0.146 1D χ 283 i n c h OD
-141 210-0407-00

	

2 NUT, hex ., 6-32x0.25 inch

-142 124-0147-00

	

1

	

TERMINA L STR I P, ce ramic, 0.438 i nc h h, ω/13 notc hes
- - - - - -

	

-

	

terminal st r ip incl udes :
355-0046-00

	

2

	

STUD, plastic
mounti ng ha rdwa re : ( n ot in cl uded ω/terminal st rip)

361-0007-00

	

2

	

SPACER, plastic, 0.156 inch

-143 124-0119-00

	

1

	

TERMI NAL STR I P, ce ramic, 0.438 inch h, ω/2 notches
- - - - - -

	

-

	

terminal st rip incl udes :
355-0046-00

	

1

	

STUD, plastic
- - - - - -

	

-

	

mounting hardwa re : (not included ω /te rminal st r i p )
361-0007-00

	

1

	

SPACER, plastic, 0.156 i n ch

-144 670-0416-02

	

Β010100

	

Β049999

	

1

	

CI RC U IT BOARD ASSEMBLY-VERTICAL O U TPUT Α2
670-0416-04

	

Β050000

	

1

	

CI RCU IT BOARD ASSEMBLY-VERTICAL OUTPUT Α2
- - - - - -

	

-

	

circu it board assembly incl udes :
388-0643-01

	

Β010100

	

Β049999

	

1

	

CI RCU IT BOARD
388-0643-03

	

Β050000

	

1

	

CI RC U IT BOARD
-145 214-0506-00

	

6

	

PIN, con nector
-146 136-0220-00

	

6

	

SOCKET, t r a n sisto r, 3 pin, squa re
-147 344-0119-00

	

4

	

CLIP, elect r ical
- - - - - -

	

-

	

mou nting hardware : (n ot in cluded ω/assembly)
-148 211-0116-00

	

4 SCREW, sems, 4-40x0.312 inch , ΡΗΒ

-149 407-0147=00

	

1

	

BRACKET, circu it board, 4.062 i n c h es long
moun ti ng hardware : (not included ω/b rack et)

-150 211-0504-00

	

1 SCREW, 6-32x0.25 inch , PH S
-151 211-0008-00

	

2 SCREW, 4-40x0.25 inch , PHS

-152 407-0146-00

	

1

	

BRACKET, ci rcu it board, 3.50 inc hes lo ng
- - - - - -

	

-

	

mounti ng ha rdware : ( n ot in cl uded ω/bracket)
-153 210-0457-00

	

2 NUT, keps, 6-32x0.312 inch

-154 441-0719-00

	

1

	

CHASSIS, rear
-155 369-0025=00

	

1

	

IMPELLER, fan
impelle r includes :

213-0126-00

	

1 SETSCREW, 6-32x0.25 inch , HSS

ι
ι
ι 9-19
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FIGURE 3 CHASSIS

	

(cont )

Fig . &

	

Q
Index Te kt ronix

	

Se rial/Model No.

	

t
No.

	

Part No.

	

Eff

	

Disc

	

γ

	

ι z s α s
Desc ription

3-156 407-0308-02

	

1

	

BRACKE T, fan moto r
- - - - - -

	

-

	

mounting ha rdware: (not included ω/bracket)
-157 211-0012-00

	

3 SCREW, 4-40x0.375 inch , PHS
-158 210-0851-00

	

6

	

WASHER, flat, 0.119 1D χ 0.375 inch OD
-159 348-0093-00

	

3

	

GROMME T, rubber, 0.14 1D χ0.375 inch OD
-160 220-0471-00

	

3 NUT, stepped, round, 4-40x0.217 inch long

-161

	

147-0027-00

	

B010100

	

Β089999

	

1

	

MOTOR , fa n
147-0033-01

	

Β090000 - 5 6 ςε ;r η F,u

	

1

	

MOTO R , fa n
- - - - - -

	

-

	

moun ting hardwa re: (not included ω/motor)
-162

	

211-0097-00

	

B010100

	

Β089999

	

3

	

SC REW, 4-40 χ 0.312 inch , PHS
211-0158-00 Β090000

	

3 SC REW, 4-40x0.25 i nch , PHS
210-0054-00

	

Β010100

	

Β089999

	

3

	

WASHER, lock, split, 0.118 1D χ 0.212 inch OD
210-0004-00

	

Β090000

	

3

	

WASHER, lock , inte r nal, 012 1D χ 0.26 inch OD
-163 131-0759-00

	

1

	

TERM INAL, l ug

-164 380-0114-00

	

1301 0100

	

Β089999Χ

	

1

	

HOU SING, ai r flow
337-1505-00

	

ΧΒ090000

	

1

	

SH IELD, fan moto r
-165 348-0063-00

	

5

	

GROMMET, plastic, 0.50 i nch diameter
-166 348-0064-00

	

2

	

GROMMET, plastic, 0.625 inch diameter
-167 - - - - - -

	

1

	

THERMO CUTO UT
- - - - - -

	

-

	

mounting ha rdware : (not in cl uded ω/thermo cutout)
-168 213-0044-00

	

2

	

SCREW, thread forming, 5-32x0.188 inch , PHS

-169 214-0210-00

	

1

	

SO LDER SPOO L ASSEMBLY
- - - - - -

	

-

	

solder spool assembly in cludes :
214-0209-00

	

1

	

SPOO L , solder
- - - - - -

	

-

	

mo unting ha rdware: (not in cluded ω/solder spool assembly)
-170 361-0007-00

	

1

	

SPACER , plastic, 0.156 inch

-171 210-0202-00

	

2

	

LUG, solder, SE #6
- - - - - -

	

-

	

mo un ting hardware fo r each : (not in cluded ω/lug)
-172 213-0044-00

	

1

	

SC REW, thread forming, 5-32x0.188 inch , PHS

-173 352-0031-00

	

1

	

HOLDER, fuse, single
- - - - - -

	

-

	

moun ting hardware : (not in cluded ω/holde r)
-174 211-0507-00

	

1 SCREW, 6-32x0.312 inch , PHS

-175 - - - - - -

	

1

	

RESISTOR, variable
- - - - - -

	

-

	

mounting hardware: (not included ω/ r esisto r)
-176 210-0538-00

	

1 NU T, hex .,0.25-32x0.312 i nch
-177 210-0940-00

	

1

	

WASHER, flat, 0.25 1D χ 0.375 i nch OD
-178

	

210-0223-00

	

1

	

LUG, solder, 0.25 ID χ0.438 inch OD, SE
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FIGURE 3 CHASSIS (cont )

Fig . &

	

Q
Index Te ktronix

	

Se rial/Model No.

	

t
No.

	

Part No.

	

Eff

	

Disc

	

γ

	

1 2 3 4 5

Mechanical Parts List-λ53Α/R4S3A

Description

3-179 124-0145-00

	

2

	

TERM I NAL ST R IP, ce ramic, 0.438 inch h, ω/20 notches
- - - - - -

	

-

	

each te rmi n al strip i n cl udes :
355-0046-00

	

2

	

STUD, plastic
- - - - - -

	

-

	

mounting hardwa re fo r each : (n ot included ω/terminal st r ip)
361-0007-00

	

2

	

SPACER , plastic, 0.156 inch

-180 124-0147-00

	

1

	

TERM INAL STR I P , ce ramic, 0.438 inch h, ω/13 notc hes
- - - - - -

	

-

	

te rminal st r ip in cludes :
355-0046-00

	

2

	

STU D, plastic
- - - - - -

	

-

	

moun ting hardware : (not in cl uded ω/terminal str ip )
361-0007-00

	

2

	

SPACER , plastic, 0.156 inch

-181 179-0995-02

	

1

	

W IR ING HARNESS, Α sweep
- - - - - -

	

-

	

wiring harness includes :
-182 131-0371-00

	

37

	

CONNECTOR, te rminal
179-0991-01

	

1

	

W IR ING HARNESS, regulato r brac ket
179-0990-02

	

1

	

W IR ING HARNESS, capacito r brac k et
- - - - - -

	

-

	

wiring ha rness incl udes:
131-0371-00

	

3

	

CO NNECTOR , te rmi n al
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Mechanical Parts List-453Α/ R453A

FIGURE 4 453Α FRAME & CAB I NET (cont )

Fig . &

	

Q
I n dex Tektro n ix

	

Serial/Model No.

	

t
No.

	

Part No.

	

Eff

	

Disc

	

γ

	

ι z s α s
Descri ption

4-31 426-0260-00

	

2

	

FRAME, rail
- - - - - -

	

-

	

each f rame in cl udes:
-32 220-0439-00

	

1

	

NU T, speed g r ip retainer, 0.25-20 inch
-33 214-0910-01

	

2

	

SCREW, cabinet latc h
- - - - - -

	

-

	

mo u nting hardware fo r each : (not in cluded ω/screw)
-34 354-0175-00

	

1

	

R ING, retain i ng

-35 200-0704-00

	

1

	

COVER, line voltage selecto r
- - - - - -

	

-

	

cover in clud es :
-36 352-0102-00

	

2

	

HOLDER, fuse, plastic
- - - - - -

	

-

	

moun ti ng hardware fo r each : (not in cluded ω/holder)
-37 213-0035-00

	

2

	

SCREW, thread cu tting, 4-40x0.25 inch , PHS
-38 204-0279-00

	

1

	

BODY, line voltage selecto r
-39 211-0513-00

	

-

	

mounting hardwa re: (not included ω/body)
- - - - - -

	

2 SCREW, 6-32x0.625 i nch , PHS
-40

	

210-0006-00

	

2

	

WASHER, lock , in te rn al, 0.146 lD χ 0.283 inch OD
-41 210-0407-00

	

2 NU T, hex ., 6-32x0.25 i nc h

-42 348-0258-00

	

4

	

FOOT, cabin et, ω/cord wrap
- - - - - -

	

-

	

mo unting hardwa re fo r each : (not incl uded ω/foot)
-43

	

212-0082-00

	

1

	

SCREW, 8-32 χ 1 .25 i nch , PHS
-44

	

129-0294-00

	

1

	

POST, 0.188 ID χ 0.26 OD χ 1 .03 inc h long

-45 161-0033-07

	

1

	

CORD, power, 3 cond uctor
-46 358-0323-00

	

1

	

BUSH ING, strain relief
-47 129-0064-00

	

1

	

POST, bindi ng
- - - - - -

	

-

	

mounting hardware : (not in cluded ω/p ost)
-48 210-0457-00

	

1 NU T, keps, 6-32x0.312 inch
-49 210-0203-00

	

1

	

LU G, solder, S E #6, long
-50 358-0181-00

	

1

	

BU SH ING, plastic

129-0020-00

	

1

	

B INDING POST ASSEMBLY
- - - - - -

	

-

	

bi nding post assembly in cludes :
-51 200-0072-00

	

1

	

CAP, bindi ng post
-52 355-0503-00

	

1

	

STEM , ada pter
- - - - - -

	

-

	

mounting hardware: (not in cl uded ω/ b in ding post assembly)
-53 220-0410-00

	

1 NU T, keps, 10-32x0.375 inch

-54 346-0043-00

	

1

	

ST RAP , go und
-55 386-1122-00

	

1

	

PLAT E, power co rd
- - - - - -

	

-

	

mo unting hardware : (not included ω/p late)
-56 211-0504-00

	

2 SCREW, 6-32x0.25 inch , PHS
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FIGURE 4 453Α FRAME & CABINET (cont )

F ig . &

	

Q
I n dex Tektronix

	

Serial/Model No .

	

t
No.

	

Part No.

	

Eff

	

Disc

	

γ

	

1 z s α s

-59 378-0036-01

	

1

	

FI LTER, air
-60 386-1187-00

	

1

	

PANEL, rea r
-61 426-0317-01

	

1

	

SUBPANEL, rear
- - - - - -

	

-

	

mounting ha rdwa re : (not i n cluded ω/s ubpanel)
-62 212-0506-00

	

4 SCREW, 10-32x0.375 i nch , 100° csk, FHS

-63 179-1140-00

Mechanical Parts List-453Α / R453A

Desc ription

4-57 380-0082-00

	

1

	

HO U SING, fan filte r
- - - - - -

	

-

	

mounting hardware : ( not i n cl uded ω /hou si n g)
-58 213-0107-00

	

4 SCREW, thread fo rming, 4-40x0.25 inch, 100° csk, FHS

1

	

W I R ING HARNESS, ω/connecto r s, line voltage

9-24
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FIGURE 5 R453A CAB I NET (con t )

Fig . &

	

Q
I ndex Tektronix

	

Serial/Model No .

	

t
No .

	

Part No.

	

Eff

	

Disc

	

Υ

	

ι z s α s
Desc r i p tion

5-30 426-0363-01

	

1

	

FRAME, support, left
- - - - - -

	

-

	

mounting ha rdware : (not in cl uded ω/frame)
-31 212-0040-00

	

4 SCREW, 8-32x0.375 inch , 100° csk, FHS
-32 213-0129-00

	

2 SCREW,0.25-20x0.75 inch , HSS
-33 361-0120-00

	

1

	

SPACER , stepped

-34 214-0881-00

	

1 H I NGE
- - - - - -

	

-

	

mou nting hardware : (not in cl uded ω / h inge)
-35 211-0503-00

	

2 SCREW, 6-32x0.188 i nch , PHS

-36 351-0104-00

	

1

	

GUIDE (pair), ω /hardwa re
-37 355-0114-00

	

4 STUD
- - - - - -

	

-

	

mounting hardware for each : ( n ot in cluded ω /stud)
-38 210-0411-00

	

1 NUT, hex .,0.25-20x0.438 inch
-39

	

210-0011-00

	

1

	

WASHER, loc k , i n ter n al, 0.25 lD χ 0.469 i n c h OD
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iTHER PARTS FURN ISHE D W ITH R453A ON LY

Q
ierial/Mod el No .

	

t
f

	

Disc

	

y

	

1 2 3 4 5

	

Description

2

	

PROBE PACKAGE, Ρ6061
1

	

CABLE, BNC to BN C, 18 inches long
1

	

JACK, BN C-post
2

	

FUSE, fast blo, 2 amp, 3AG
1

	

FUSE , fast blo, 1 amp, 3AG
1

	

FUSE, fast blo, 0.50 am p , 3AG
1

	

FUSE, fast bΙο , 0.25 am p, 3AG
1

	

MAN UAL, ope rators ( not shown )
1

	

MANUAL, instruction (not shown)

1

	

KIT, rugged iz έng hardware (not s h own)
1

	

KIT, rackmou nting hardware (not shown )
1

	

TRACK, slid e, stationa ry & intersection (not shown)
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Q
Ι No .

	

t
Disc

	

γ ι 2 3 α 5

1

	

CA RTON ASSEMBLY
-

	

carton assemb ly includes :
1

	

CARTON, accesso ry
1

	

PAD SET, 6 piece
λ

	

CARTON, o ute r
2 PAD
i

	

PAD SET, 2 piece
1

	

PAD SET, side, 2 piece
1

	

PAD, bottom
1

	

CARTON, inner

U

Description
ο
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q

	

453Α-1/2/3 Page 8-14 Fi g . 2-110

453Α EFF . SN B0140000-up

	

Page 1

453Α-1/2/3 ΣFF SN B070000-up

453Α-4 EFF SΜ B070000-up

ELECTRI CAL PARTS L IST CORRECTIONS

Α6 LOW VOLTAGE REGULATOR Circuit Board Assemb ly

CHAN GE Τ0 :

(453Α )

	

670-0415-03

	

Complete Board
(453Α-1/2/3)

	

670-0415-04

	

Complete Board

(453Α-4)

	

670-0415-04

	

Complete Board

CHANGE TO :

R1122 311-1223-00 250o: -.Var .

R1152

	

311-1222- 00

	

1000 Var .

R1182

	

311-1223-00

	

250ττ Var .

CHANGE TO :

453Α Page 9- 18 Fig . 3-110 '

670-0415-03

	

1

	

CIRCUIT BOARD ASSEMB LY-LOW VOLTAG E REG . Α6

'

	

670-0415-04 1

453Α-4 Page 8-13 Fig . 2-98

670-0415-04 1

MECHANI CAL PARTS LIST CORRECT I ONS

CI RCUIT BOARD ASSEMBLY-LOW VOLTAG E REG . Α6

CIRCUIT BOARD ASSEMBLY-LOW VOLTAGE REG . λ6

Μ17673/673
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