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SPECIFICATIONS

Introduct ion

The 465 Oscilloscope is a wide - band , portable os

cilloscope designed to operate in a wide range of en

vironmental condit ions . The inst rument is light in weight

and compact of design for ease of t ransportat ion , yet

capable of performance necessary for accurate high

frequency measurements . The dual - channel dc -to

100 megahertz vert ical deflect ion system provides

calibrated deflect ion factors from 5 m illivolts to

5 volts / division . The bandwidth lim it ing switch reduces

interference from signals above about 20 megahertz for

viewing low - frequency , low - level signals .

Frequency Response

Bandwidth in both Channel 1 and Channel 2 is dc to at

least 100 megahertz from -15 � C to +40 � C and dc to at

least 85 megahertz from +40 � C to + 55 � C . Riset ime is

3.5 nanoseconds or less from � C to +40 � C and

4.2 nanoseconds or less from +40 � C to +55 � C . The ac

coupled lower - 3 dB point is 10 hertz or less ( 1 hertz or

less when using a 10X probe ) . Vert ical system

bandwidth with the BW LIMIT pushbut ton pulled is

approximately 20 megahertz .

Chopped Mode Repet it ion Rate

Approximately 250 ki lohertz .

Input Resistance And Capacitance

One megohm within 2 % paralleled by approximately

20 picofarads .

Maximum Input Voltage

Dc coupled : 250 V ( dc + peak ac ) or 500 V p - p ac at

1 kHz or less .

The trigger circuits provide stable sweep triggering to

beyond the bandwidth of the vert ical deflect ion system .

Separate cont rols are provided to select the desired mode

of t riggering for the A and B sweeps . The A sweep can be

operated in one of three modes : automat ic t riggering ,

normal t riggering , or single sweep . A variable t rigger

holdoff cont rol provides the abili ty for A sweep to t rigger

stably on aperiodic signals or complex digital words . The

horizontal deflect ion system has calibrated sweep rates

from 0.5 second to 0.05 m icrosecond / division . A X10

magnifier increases each sweep rate by a factor of 10 to

provide a maximum sweep rate of 5 nano

seconds / division in the 0.05 us posit ion . The

delayed and m ixed sweep features allow the start of the B

sweep to be delayed a selected amount from the start of A

sweep to provide accurate relat ive- t ime measurements .

Calibrated X - Y measurements can be made with Channel

2 providing the vert ical deflect ion and Channel 1 providing

the horizontal deflect ion ( TIME/ DIV switch fully

counterclockwise and VERT MODE switch to CH 2 ) . The

regulated dc power supplies ensure that inst rument

performance is not affected by variat ions in line voltage

and frequency . Maximum power consumpt ion of the

inst rument is approximately 75 wat ts .

Ac coupled : 500 V ( dc + peak ac ) or 500 V p - p ac at

1 kHz or less .

Cascaded Operat ion ( CH 1 VERT SIGNAL OUT

Connected to CH 2 OR Y)

Bandwidth is dc to at least 50 MHz with a sensit ivi ty of

at least 1 m illivolt / division .

TRIGGERING

The following inst rument specificat ions apply over an

ambient temperature range of -15 � C to +55 � C unless

otherwise specified . Warm - up t ime for specified ac

curacies is 20 m inutes . The calibrat ion procedure given in

sect ion 6 , i f performed completely , wi ll allow an inst ru

ment to meet the elect rical characterist ics listed below .

Sensit ivi ty

DC Coupled : 0.3 division internal or 50 m illivolts exter

nal from dc to 25 megahertz , increasing to 1.5 divisions

internal or 150 millivolts external at 100 megahertz .

VERTICAL DEFLECTION SYSTEM AC Coupled : 0.3 division internal or 50 m illivolts exter

nal from 60 hertz to 25 megahertz, increasing to
1.5 divisions internal or 150 millivolts external at

100 megahertz . At tenuates all signals below about

60 hertz .

Deflect ion Factor

Calibrated range is from 5 m illivolts to 5 volts / division

in 10 steps in a 1-2-5 sequence . Accuracy is within 3 %.

Uncalibrated VAR control provides deflect ion factors

cont inuously variable between the calibrated set t ings

and extends deflect ion factor to at least

12.5 volts / division in the 5 VOLTS/ DIV posit ion .

LF REJ Coupled : 0.5 division internal or 100 m illivolts

external from 50 ki lohertz to 25 megahertz , increasing

to 1.5 divisions internal or 300 m illivolts external at

1-1
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100 megahertz . Blocks dc and at tenuates all signals
below about 50 ki lohertz .

HF REJ Coupled : 0.5 division internal or 100 millivolts

external from 60 hertz to 50 ki lohertz . Blocks dc and

at tenuates all signals below about 60 hertz and above

about 50 ki lohertz .

10 nanosecond / division magnified sweep rates . Also

exclude the first and last 50 nanoseconds of the 5 , 10 ,

and 20 nanoseconds / division sweep rates .

Mixed sweep accuracy is within 2 % plus the measured

A sweep error when viewing the A sweep port ion only .

The B sweep port ion retains its normal accuracy . The

following exclusion applies : First .5 division after

display start , and first 2 division or .1 us ( whichever is

greater ) after t ransit ion of A to B.
Trigger Jit ter

0.5 nanosecond or less at 5 nanoseconds / division with

100 megahertz applied ( X10 MAG on ) .

A Time / Division Variable Range

Provides cont inuously variable ( Uncalibrated ) sweep

rates between the calibrated set t ings of the A TIME/ DIV

switch . Extends the slowest A sweep rate to at least

1.25 seconds / division .External Trigger Input

Maximum input voltage is 250 volts ( dc + peak ac ) or

250 volts peak to peak ac ( 1 ki lohertz or less ) . Input

resistance is 1 megohm within 10 %. A Trigger Holdoff

Increases A sweep holdoff t ime by at least a factor of 10 .

Level Range

EXT: At least t and -2 volts , 4 volts peak to peak . Delay Time And Different ial Time Measurement

Accuracy

EXT -10 : At least t and -20 volts , 40 volts peak to

peak .
+ 10 � C to +35 � C -15 � C to +55 � C

( +50 � F to +95 � F) | ( +5 � F to + 131� F )

+ 1% + 2.5 %
HORIZONTAL DEFLECTION SYSTEM

Over 1 Or More

Major Dial Division

Over Less Than 1

Major Dial Division

+0.01 Major

Dial Division

+0.03 Major

Dial Division
Calibrated Sweep Range

A Sweep : From 0.5 second / division to 0.05 m icro

second / division in 22 steps in a 1-2-5 sequence . X10

MAG extends maximum sweep rate to 5 nano

seconds / division .

Delay or Different ial Time Jit ter

Within 0.002 % ( less than one part in 50,000 ) of the

maximum available delay t ime when operat ing on

power line frequencies other than 50 hertz .

B Sweep : From 50 m illiseconds / division to 0.05 m icro

second / division in 19 steps in a 1-2-5 sequence . X10

MAG extends maximum sweep rate to 5 nano

seconds / division .

Within 0.005 % ( less than one part in 20,000 ) of the

maximum available delay t ime when operat ing on

50 hertz power line frequency .

Maximum available delay t ime is 10 t imes the set t ing of

the A TIME/ DIV switch .

Calibrated Sweep Accuracy

Unmagnified sweep accuracy is within 2 % from +20 � C

to +30 � C ( +68 � F to +86 � F ) and within 3 % from -15 � C

to +20 � C and +30 � C to +55 � C ( +5 � F to +68 � F and

+ 86 � F to + 131� F ) . For the same temperature ranges ,
magnified sweep accuracy is within 3 % and within 4 %

respect ively . Exclude the first and last 50 nanoseconds

of the 5 nanoseconds , 10 nanoseconds , and

20 nanoseconds magnified sweep rates . Accuracy

specificat ions apply over full 10 divisions unless
otherwise specified .

Calibrated Delay Time ( A VAR set to calibrated

posit ion )

Cont inuous from 5 seconds to 0.2 m icrosecond .

X - Y OPERATION

Sweep accuracy , over any 2 or less division port ion of

the sweep , is within 5 %. Exclude the first and last

magnified divisions the 5 nanosecond and

Sensit ivi ty

Same as vert ical deflect ion system .

X Axis deflect ion accuracy within 4 %.
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A and B +GateVariable Range

Same as vert ical deflect ion system . Output voltage is approximately 5.5 volts , posit ive

going .

X -Axis Bandwidth

Dc to at least 4 megahertz .
POWER SOURCE

Y-Axis Bandwidth

Same as vert ical deflect ion system .

Line Voltages

110 , 115 , 120 , 220 , 230 , or 240 Volts ac ( all within 10 %) ,

depending on the set t ings of the Line Voltage Selector

switch and the Regulat ing Range Selector assembly ,

with a line frequency of 48 to 440 hertz . Maximum

power consumpt ion is 75 wat ts at 115 volts ac ,
60 hertz .

Input Resistance

Same as vert ical deflect ion system .

CATHODE- RAY TUBE ( CRT)
Input Capacitance

Same as vert ical deflect ion system .
Grat icule Area

Eight by 10 cent imeters .

Maximum Usable Input Voltage

Same as vert ical deflect ion system .
Phosphor

P31 is the standard phosphor with P11 offered as an

opt ion .CALIBRATOR

SUPPLEMENTAL INFORMATIONOutput

An approximate 1 ki lohertz , 30 m illiampere ( within

2 %) , 300 m illivolt ( within 1 %) , square- wave signal . NOTE

Z AXIS INPUT
The following supplemental informat ion represents

lim its that , when met , ensure opt imum inst rument

operat ion . They are , however , not inst rument

specificat ions but are intended to be used only as

maintenance or operat ional aids .
Sensit ivi ty

A 5 -volt peak to peak signal causes not iceablemodula

t ion at normal intensity .

VERTICAL DEFLECTION SYSTEM

Usable Frequency Range

From dc to 50 megahertz .
Low - Frequency Linearity

There should be no more than 0.1 division of compres

sion or expansion of a 2 - division signal , at center

screen , when the signal is posit ioned to the upper and

lower ext remes of the crt grat icule area .
SIGNAL OUTPUTS

Ch 1 Vert ical

Output voltage is at least 50 m illivolts / division into a

1 megohm load ( at least 25 m illivolts / division into a
50 ohm load ) .

Bandwidth Lim iter Switch

The -3 dB point should be between 15 and

25 megahertz with the 20 MHz BW switch pulled

( yellow showing ) .

Bandwidth is from dc to at least 50 megahertz into a

50 ohm load .
Step Response Aberrat ions

Aberrat ions on a posit ive going 5 division step should

be +3 %, -3 % or less not to exceed 3 % peak - to - peak onOutput dc level is approximately zero volts .

1-3
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all ranges except at 5 VOLTS/ DIV. Aberrat ions at

5 VOLTS/ DIV should be +4 %, -4% or less not to

exceed 4 % peak - to - peak . Posit ion effect should cause

aberrat ions to be no more than +5 %, -5% not to exceed

5 % peak - to - peak .

Magnifier Regist rat ion

There should be 0.2 division or less difference at

grat icule center when switching from MAG on to MAG

off .

Common - Mode Reject ion Rat io ( CMRR )

At least 10 : 1 at 20 megahertz for common mode signals

of 6 divisions or less with vert ical gain adjusted for best

cmrr at 50 ki lohertz .

Posit ion Range

Should be able to posit ion the start of the sweep to the

right of grat icule center , and the end of the sweep to the

left of grat icule center .

Phase Difference Between X And Y Axes Amplifiers

Typically 3 � or less from dc to 50 ki lohertz .
Step At tenuator Balance

Adjustable to 0.2 division or less of t race shift when

switching between adjacent deflect ion factors .
I

CALIBRATOR

Trace Shift as Variable is Rotated

Adjustable to 1 division or less .

Repet it ion Rate

Repet it ion rate accuracy is 1 ki lohertz within 25 %.

Invert Trace Shift Output Resistance

Approximately 9.4 ohms .Two divisions or less when switching from normal to

inverted

EXTERNAL Z AXIS INPUT

Input Gate Current

0.5 nanoampere or less ( 0.1 division of deflect ion at 5

m illivolts / division ) from +20 � C to +30 � C. Four

nanoamperes or less ( 0.8 division of deflect ion at 5

m illivolts / division ) from -15 � C to +55 � C .

Voltages applied to the EXT Z AXIS INPUT connector

should be lim ited to less than 100 volts ( dc + peak ac )

or 100 volts peak to peak ac at 1 ki lohertz or less .

OUTPUT RESISTANCES

Channel Isolat ion

At least 100 : 1 at 25 megahertz . Output resistance of the CH 1 VERT SIG OUT connec

tor is approximately 50 ohms.

Posit ion Range

Twelve divisions up and 12 divisions down from

grat icule center .

Output resistance of A+ and B + GATE outputs is

approximately 500 ohms .

CATHODE- RAY TUBE

TRIGGERING

Resolut ion

Typically at least 15 lines / division horizontally and

vert ically

External Trigger Input Capacitance

Twenty picofarads within 30 %. Geometry

0.1 division or less of t i lt or bowing .

Raster Distort ion

HORIZONTAL DEFLECTION SYSTEM 0.1 division or less .

A Sweep Length

10.5 to 11.5 divisions .

Nom inal Accelerat ing Potent ial

Approximately 18,500 volts .
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OPERATING INFORMATION

Introduct ion

3. To change regulat ing ranges , loosen the 2 capt ive

screws which hold the cover onto the Regulat ing Range

Selector assembly , then pull to remove the cover .

This sect ion of the manual is intended to allow the

operator to become fam iliar with the inst rument power

requirements , funct ions of cont rols and connectors , and

how to obtain a few basic displays . For more complete

operat ing informat ion , refer to the 465 Operators Hand

book .

Operat ing Voltage

4. Pull out the range selector switch bar ( see Fig . 2-1) .

Slide the bar to the desired posit ion and plug it back in .

Select a range which is centered about the average line

voltage to which the inst rument is to be connected ( see

Table 2-1 ) .

WARNING

TABLE 2-1

REGULATING RANGES
This inst rument is designed for operat ion from a

power source with its neut ral at or near earth

( ground ) potent ial with a separate safety - earth

conductor . It is not intended for operat ion from two

phases of a mult i - phase system , or across the legs of

a single -phase three - wire system .

Range Selector

Switch Posit ion

Regulat ing Range

115 V 230 V

Nominal Nom inal

99 to 121 V 198 to 242 V

104 to 126 V 208 to 252 V

Lo (switch bar in

bot tomholes )

M ( switch bar in

m iddle holes )

HI ( switch bar in

top holes )

Fuse Size

108 to 132 V

This inst rument can be operated from either a 115 - volt

or 230 -volt nom inal line voltage source , 48 to 440 hertz .

The Line Voltage Selector switch on the right side panel

converts the inst rument from one nominal operat ing

voltage to the other . The Regulat ing Range Selector

assembly on the inst rument rear panel selects one of three

regulat ing ranges for each nom inal line voltage ; it also

contains the line fuse for overload protect ion . To select

the correct nom inal line voltage and regulat ing range ,

proceed as follows :

216 to 264 V

1.5 A 3AG

Fast - blow

0.75 A 3AG

Fast - blow

5. Re- install the cover and t ighten the 2 capt ive screws .

1. Disconnect the inst rument from the power source .

6. Before applying power to the inst rument . check that

the line voltage selector switch and the indicat ing tab on

the Regulat ing Range Selector assembly are in the correct

posit ion for the desired nom inal line voltage and

regulat ing range .

2. To convert from 115 - volts nom inal to 230 -volts

nom inal line voltage , set the selector switch to the

230 volts posit ion ( toward the rear of the inst rument ) .

Change the line - cord plug to match the power source or

use a 115 - to - 230 volt adapter . Check for correct fuse for

the line voltage selected ( see Table 2-1) .
CAUTION

Power Cord Conductor Ident if icat ion

Conductor Color Alternate Color

Ungrounded ( Line ) Brown

Grounded ( Neutral ) Blue

Grounding (Earthing) Green - Yellow

Black

White

Green - Yellow

This inst rument may be damaged if operated with

the line voltage selector switch or the Regulat ing

Range Selector assembly set to incorrect posit ions

for the line voltage applied , or if the wrong line fuse is

used .
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3. FOCUS Provides adjustment for opt imum

display definit ion .

4. SCALE ILLUM Controls grat icule brightness .

5. ASTIG

=
GATE3008 s .383

SELECTOR SWITCH BAR
( SHOWN IN MEDIUM POSITION )

Screwdriver adjustment used in

conjunct ion with the FOCUS con

trol to obtain a well - defined dis

play . Does not require readjust
ment in normal use .

GATE3ILONRUS **** 2250

/230 DI INSIDEMENTRE SIDE MEAN

* VERYSNAI, OUT 6. TRACE ROTA- Screwdriver adjustment to align
TION the t race with the horizontal

grat icule lines .
EXT LAKEOSTTIVE DOREX18 18CAUSES ROSIE** SULATION AYNONTENT

Vert ical Deflect ion System ( Channel 1 & Channel 2 )

7. POSITION Controls the vert ical posit ion of the

t race . In the X - Y mode of opera

t ion , the Ch 2 cont rol posit ions on

the Y- axis ( vert ically ) and the
Horizontal POSITION control

posit ions on the X- axis (horizon

tally ) .

1861-22

Fig . 2-1 . Power supply regulat ing range selector .

8. CH 1 OR X Input connector for Channel 1

deflect ion signals or X - axis deflec

t ion in the X - Y mode of operat ion .

The 465 is designed to be used with a three- wire ac

power system . If a 3 to 2 wire adapter is used to connect
this inst rument to a 2 wire ac power system , be sure to
connect the ground lead of the adapter to earth ( ground ) .
Fai lure to complete the ground system may allow the
chassis of this inst rument to be elevated above ground
potent ial and pose a shock hazard .

9. CH 2 OR Y Input connector for Channel 2

deflect ion signals or Y- axis deflec
t ion in the X - Y mode of operat ion .

10. VOLTS/ DIV

The feet on the rear panel provide a convenient cord

wrap to store the power cord when not in use .

Selects vert ical deflect ion factor in

a 1-2-5 sequence ( VAR control

must be in the calibrated detent for

the indicated deflect ion factor ) .

11. VAR

CONTROLS AND CONNECTORS

Provides cont inuously variable un

calibrated deflect ion factors

between the calibrated set t ings of
the VOLTS/ DIV switch .

12. UNCAL Light indicates that the VAR con

trol is not in the calibrated posit ion .

Int roduct ion

The major cont rols and connectors for operat ion of the
465 are located on the front panel of the inst rument . A few
auxiliary funct ions are provided on the rear panel . Fig . 2-2
shows the front and rear panels of the 465. A brief
descript ion of each cont rol and connector is given here .

More detai led operat ing informat ion is given in the 465
Oscilloscope Operators Manual .

13. Input Coupling

Cathode - Ray Tube ( CRT) and Display

Selects the method of coupling

signal to the input of the Vert ical

Amplif ier

AC: Signal is capact ively coupled
to the Vert ical Amplif ier . Dc com

ponent of signal is blocked . Low

frequency lim it ( lower - 3 dB

point ) is about 10 hertz .

GND: Input signal is removed and

the input circuit is grounded . Does

not ground the input signal .

DC: All components of the input

signal are passed to the Vert ical

Amplif ier

1. BEAM FINDER Compresses the display to within
the grat icule area , independent ly

of display posit ion or applied
signals .

2. INTENSITY Controls brightness of the display .
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11 12 25 17 18

CHANNEL 1 CRT B TRIGGERING

7

DELAY THE POSITION COMING SUMBE BADLY OTROGGER
POSITION 465

OSCILLOSCOPE
20LEVEL

ACVdLTS / DIV
10

STARTS188DELAY
NORM

CH
CH 2
EXT

19he 28 58 MFA
CH 1 8C

629
13 VAR 30 MAC

A AND B
TIME/ DIV

AND DELAY TIME 23SMO 2006

IMO 2006 CH1
8

AC DC ( 28

( 26

PULI 37GNO HIYOS
ALT VAR

AX POWERSADY
14

120MM SWIPOLI
TRIS VERT
VIEW MODE
PUSH

ADO
16 TURIZBISPLAY

O

1/10

ONEYES OGosPOSITION ( 21

30

POWER

36 )
A

box 21CHOP
7

TRIGGER
VERTICAL con te SOURCE

CH 2 AUTO LEVEL
CH 2
DRM 31 24

11 INTEX NORM

NORM
CH
CH2
LINE
EXT
EXT+10

RES
SA DC

(12)
PUSSING

OLYO SWP70RESES
( 10 19IM 20 AC DC TRIG HOLDOFFNORM MR 2005

CALIBRATOR
ENDS

20
9 INVERT

X
MAGIANBEAM

RNBER
NCREASE

SERIAL
12855INTENSITY FOCUS

ATIGSCALEILLUM
TRACEROTA SON POSITION 300V

23

13

15 1 2 3 4 5 6 34 ( )33 ( 32 ( 35 22 ( 17 ( 18

CHANNEL 2 A & B
SWEEP

CALIBRATOR A TRIGGERING

38BOS
Atsoon siva

***aks

( 39WATYS MAX 15
AMAPS MAX

AT 6
FUS USA FAST 188SA FAST 2304

Bentsoon !

230V 5WCH INSIDE
INSTRUMENT RIGHT � READY

40

CK 1 VERT
SIGNAL QUT
BOR Bom /ON

Ex 415240an

M.
-02HI 2284104-12523-252

LO 99-13188242
50-440HZ

LINE FISE INSIDE

ANG INPUT
DECHEABESANTENSITY
OVP E CAUSES NOTABLE
MODULATON AT
NORMAL INTENSITY

42

1861-23

Fig . 2-2 . Front and rear panel cont rols and connectors .
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14. 20 MHz BW/

TRIG VIEW

18. SOURCE Selects source of t rigger signal .

to

Dual - purpose switch that , when

pulled out , lim its the bandwidth of

the complete Vert ical Deflect ion

System approximately 20

megahertz , when pressed

causes signal present in A Trigger

Generator circuit to be displayed

on the CRT.

NORM : Internal t rigger signal ob

tained from Vert ical Deflect ion

System . Actual source is signal ( s )

displayed on crt .

or

CH 1: A sample of the signal con

nected to the CH 1 OR X input

connector is used as a t rigger

signal .

15. INVERT Pushbut ton switch that inverts the

Channel 2 display .

16. VERT MODE CH 1: Displays Channel 1 only .

ALT: Dual - t race display of signals

on both channels . Display is

switched between channels at the

end of each sweep .

CH 2 : A sample of the signal con

nected to the CH 2 OR Y input

connector is used as a t rigger

signal .

EXT: Trigger signal is obtained

from signal connected to the Ex

ternal Trigger Input connector .ADD: Signals applied to the CH 1

OR X and CH 2 OR Y connectors

are algebraically added and the

sum is displayed on the CRT. The

INVERT switch in Channel 2 allows

the display to be CH 1 + CH 2 or

CH 1 � CH 2 .

EXT = 10 ( A t rigger circuit only ) :

External t rigger signal is

at tenuated by a factor of 10 .

CHOP: Dual - t race display of

signals on both channels . Display

is switched between channels at an

approximate repet it ion rate of

250 ki lohertz .

STARTS AFTER DELAY ( B t rig

ger circuit only ) : B sweep starts

immediately after the delay t ime

selected by the DELAY- TIME

POSITION dial and the DELAY

TIME switch .

CH 2 OR X- Y: Displays Channel 2

only . Must be pushed when

operat ing in X- Y mode .

LINE ( A trigger circuit only) :

Trigger signal is obtained from a

sample of the line voltage applied

to the inst rument .

19. SLOPE Selects the slope of the t rigger

signal which starts the sweep .
A and B Triggering ( both where applicable)

17. COUPLING Determ ines the method used to

couple signal to input of t rigger

circuits
+: Sweep can be t riggered from the

posit ive - going port ion of the

t rigger signal .

AC: Rejects dc and at tenuates

signals below about 60 hertz .

Accepts signals above about

60 hertz .

- Sweep can be t riggered from the

negat ive-going port ion of the

t rigger signal .

20. LEVELLF REJ: Rejects dc and at tenuates

signals below about 50 ki lohertz .

Accepts signals above about

50 ki lohertz .

Selects the amplitude point on the

t rigger signal at which the sweep is

t riggered .

21. A TRIG MODE Determ ines the operat ing mode for

the A Trigger Circuit .HF REJ: Accepts signals between

60 hertz and 50 ki lohertz . Rejects

dc and at tenuates all signals out

side the above range .

DC: Accepts all t rigger signals

from dc to 100 megahertz or

greater .

AUTO: With the proper t rigger

cont rol set t ings , A Sweep can be

init iated by signals that have

repet it ion rates above about

20 hertz and are within the fre

quency range selected by the

2-4
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27. VAR

C

COUPLING switch . In the absence

of an adequate t rigger signal or
when the t rigger cont rols are m is

adjusted , the sweep free- runs to

produce a reference trace .

Provides cont inuously variable A

sweep rates between the cali

brated set t ings of the A TIME/ DIV

switch . The A Sweep rate is
calibrated when the VAR control is

fully clockwise into the calibrated

detent .

28. UNCAL

�

�

�

�

�

�

�

�

�

NORM : With the proper t rigger

cont rol set t ings , A Sweep can be

init iated by signals that are within

the frequency range selected by
the COUPLING switch . In the

absence of an adequate t rigger

signal or when the t rigger cont rols

are m isadjusted , there is no t race .

Light that indicates when the VAR

TIME/ DIV cont rol is out of the

calibrated detent and the horizon

tal sweep rate is uncalibrated .

29. X10 MAG Indi

cator
Light that indicates when the X10
MAG is turned on .

30. READY

SINGL SWP: After a sweep is dis

played , further sweeps cannot be

presented unt i l the SINGL SWP

pushbut ton is pressed again . The

display is t riggered the same as for

NORM operat ion using the AA

Triggering cont rols .

Light that indicates that A Sweep

has been prepared to present a

single sweep upon receipt of an

adequate t rigger signal .

31. HORIZ DISPLAY Selects the horizontal mode of

operat ion .
22. A TRIG HOLD

OFF A: Horizontal deflect ion provided

by A Sweep . B Sweep inoperat ive .on

Provides cont rol of holdoff t ime

between sweeps to obtain stable

displays when t riggering

aperiodic signals ( such as com

plex digital words ) . Variable can

increase holdoff t ime up to at least

10 t imes the holdoff t ime of the

NORM posit ion . In the B ENDS A

posit ion ( fully clockwise ) , the A

sweep is reset at the end of the B

sweep to provide the fastest possi

ble sweep repet it ion rate for

delayed sweep presentat ions .

MIX : The first part of the horizontal

sweep is displayed at a rate set by

the A TIME/ DIV switch and the

lat ter part of the sweep at a rate set

by the B TIME/ DIV switch . Relat ive

amounts of the display allocated to
each of the two rates are deter

m ined by the set t ing of the DELAY

TIME POSITION dial .

23. External Trigger Input connectors for external

t rigger signals .

24. TRIG Light that indicates A sweep is
t riggered

A INTEN : Displayed sweep rate

determ ined by the A TIME/ DIV

switch . An intensified port ion

appears on the display during the

B sweep t ime . This switch posit ion

provides a check of the durat ion

and posit ion of the B sweep

( delayed sweep ) with respect to

the delaying sweep ( A) .

A and B Sweep

25. DELAY- TIME

POSITION
Provides variable sweep delay
between 0.20 and 10.20 t imes the

delay t ime indicated by the DELAY

TIME switch .

�

�

�

�

�

�

�

�

�

26. A AND B

TIME/ DIV

B DLYD : Sweep rate determ ined

by the B TIME/ DIV switch with the

delay t ime determ ined the set

t ing of the DELAY TIME ( A

TIME/ DIV) switch and the DELAY

TIME POSITION dial .

32. Horizontal

A TIME/ DIV switch ( clear plast ic

outer flange ) selects the sweep

rate of the A sweep circuit and

selects the basic delay t ime ( to be

mult iplied by DELAY- TIME POSI

TION dial set t ing ) for delayed

sweep operat ion . B TIME/ DIV

switch ( inner dark knob ) selects

sweep rate of the B sweep circuit

for delayed sweep operat ion only .

VAR control must be in calibrated

detent for calibrated A sweep
rates .

Posit ions the display horizontally .

33. FINE Provides fine horizontal posit ion

ing

C
34. X10 MAG Increases the displayed sweep rate

by a factor of 10 .
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Calibrator and Power

35. CALIBRATOR A combinat ion current loop and

square - wave voltage output de

vice . Provides a 30 m illiampere

square-wave current , 300 m illivolt

square- wave voltage signal with a

repet it ion rate of approximately 1

ki lohertz .

VOLTS/ DIV VAR Controls Calibrated detent

Input Coupling Switches AC

Vert ical POSITION Controls Midrange

20 MHz BW Switch Not lim ited

INVERT Switch But ton out

INTENSITY Control Fully counterclockwise

FOCUS Control Midrange

SCALE ILLUM Control Midrange

36. POWER Turns inst rument power on and

off .
Trigger Controls ( both A and B if applicable )

11

37. LOW LINE Lig that indicates the applied line

voltage is below the lower lim it of

the regulat ing range selected by

the Regulat ing Range Selector

assembly .

SLOPE Switch

LEVEL Control

SOURCE Switch

COUPLING Switch

TRIG MODE Switch

A TRIG HOLDOFF Control

+

NORM

AC

AUTO

NORM

Rear Panel

38. A +GATE Output connector providing a

posit ive -going rectangular pulse

coincident with the A sweep t ime .

Horizontal Sweep Controls

39. B +GATE Output connector providing a

posit ive- going rectangular pulse

coincident with the B sweep t ime .

TIME/ DIV Switches

A TIME/ DIV VAR

HORIZ DISPLAY Switch

X10 MAG Switch

POSITION Control

Locked together at 1 ms

Calibrated detent

�

Off ( but ton out )

Midrange

40. CH 1 VERT Output connector providing a

sample of the signal applied to the

CH 1 input connector . Normal Sweep Display

1. Set the POWER switch to on ( but ton out ) . Allow

several m inutes for inst rument warmup .
41. EXT Z AXIS Input connector for intensity

modulat ion of the crt display .

42. Regulat ing

Range Selector
2. Connect the external signal to the CH 1 input

connector .

Selects the regulat ing range of the

internal power supplies ( low ,

medium , high ; determ ined

specific line voltage applied to in

st rument )

by

3. Advance the INTENSITY control unt i l the display is

visible . If the display is not visible with the INTENSITY

control at m idrange , press the BEAM FINDER pushbut ton

and adjust the CH 1 VOLTS/ DIV switch unt i l the display is

reduced in size vert ically . Then , center the compressed
display with the vert ical and horizontal POSITION con

trols , and release the BEAM FINDER pushbut ton .

OBTAINING BASIC DISPLAYS

Introduct ion

The following inst ruct ions will allow the operator who

is unfam iliar with the operat ion of the 465 to obtain the

basic displays commonly used . Before proceeding with

these inst ruct ions , preset the inst rument cont rols as
follows :

4. Set the CH 1 VOLTS/ DIV switch and CH 1 POSI

TION control for a display which remains in the display

area vert ically .

5. Adjust the A Trigger LEVEL control for a stable

display .Vert ical Cont rols

VERT MODE Switch

VOLTS/ DIV Switches

CH 1

Proper posit ion deter

m ined by amplitude of

signal to be applied .

6. Set the A TIME/ DIV switch and the horizontal

POSITION control for a display which remains in the

display area horizontally .

2-6
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Magnified Sweep Display

1. Preset the inst rument cont rols and follow steps 1

through 6 for obtaining a Normal Sweep Display .

SOURCE switch is in the LINE posit ion , a sample of the

line voltage will have to be supplied to the B Trigger circuit

through the B EXT trigger input with the B SOURCE

switch in the EXT posit ion .

2. Adjust the horizontal POSITION control to move the

area to be magnified to within the center grat icule division
of the crt ( 0.5 division on each side of the center vert ical

grat icule line ) . If necessary , change the TIME/ DIV switch

set t ing so the complete area to be magnified is within the

center division

Mixed Sweep Displays

1. Preset the inst rument cont rols and follow steps 1

through 6 for obtaining a Normal Sweep Display .

�

�

�

�

�

�

�

�

2. Pull out on the B TIME/ DIV switch knob and turn
clockwise to the desired sweep rate . Adjust the INTEN
SITY control to achieve the desired display brightness .3. Set the X10 MAG switch to the on posit ion ( but ton

in ) and adjust the horizontal POSITION and FINE controls

for precise posit ioning of the magnified display ,

Delayed Sweep Displays

1. Preset the inst rument cont rols and follow steps 1

through 6 for obtaining a Normal Sweep Display .

3. Set the HORIZ DISPLAY switch to MIX and B

SOURCE to STARTS AFTER DELAY. The CRT display
now contains more than one t ime factor on the horizontal

axis . The left port ion of the display is at the A Time Base

sweep rate and the right part is at the B Time Base sweep
rate . The start of the B Time Base port ion of the display

can be changed by adjust ing the DELAY - TIME POSITION
control .

2. Set the HORIZ DISPLAY switch to AINTEN and the B

Trigger SOURCE switch to STARTS AFTER DELAY.
X- Y Display

1. Preset the inst rument cont rols and turn the inst ru

ment power on . Allow several m inutes for insturment

warm - up .

3. Pull out the B TIME/ DIV switch knob and turn

clockwise so the intensified zone on the display is the

desired length . Adjust the INTENSITY control to achieve

the desired display brightness .

� 4. Adjust the DELAY- TIME POSITION dial to posit ion

the intensified zone to the port ion of the display to be
delayed .

2. Set the TIME/ DIV switch to X - Y and the VERT

MODE to CH 2. Apply the vert ical signal to the CH 2 or Y

input connector and the horizontal signal to the CH 1 or X

input connector . The CH 2 POSITION control will provide

vert ical posit ioning and the Horizontal POSITION control

will provide horizontal posit ioning .

5. Set the HORIZ DISPLAY switch to B DLYD . The

intensified zone on the display noted in step 3 is now being

displayed in delay form . The delayed sweep rate is

indicated by the white line on the B TIME/ DIV switch knob .

3. Advance the INTENSITY control unt i l the display is

visible . If the display is not visible with the INTENSITY

control at m idrange , press the BEAM FINDER pushbut ton

and adjust the CH 1 and CH 2 VOLTS/ DIV switches unt i l

the display is reduced in size both vert ically and horizon

tally . Then , center the compressed display with the CH 2

POSITION and horizontal POSITION controls , and

release the BEAM FINDER pushbut ton . Adjust the FOCUS

control for a well - defined display .

6. For a delayed sweep display that will exhibit less

j i t ter , set the B Trigger SOURCE switch to the same

posit ion as the A Trigger SOURCE switch and adjust the B

Trigger LEVEL control for a stable display . If the A Trigger a

�

�

�

�

�

�

�

n
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CIRCUIT DESCRIPTION

�

n

�

�

�

�

n

BLOCK DIAGRAMIntroduct ion

This sect ion of the manual contains a descript ion of the

circuit ry used in the 465 Oscilloscope . The descript ion

begins with a discussion of the inst rument , using the basic

block diagram shown in Fig . 3-1 . Then , each circuit is

described in detai l using detai led block diagrams to show

the interconnect ions between the stages in each major

circuit and the relat ionship of the front panel cont rols to
the individual stages .

The following discussion is provided to aid in un

derstanding the overall concept of the 465 Oscilloscope

before the individual circuits are discussed in detai l , A

basic block diagram of the 465 Oscilloscope is shown in

Fig . 3-1 . Only the basic interconnect ions between the

individual blocks are shown on this diagram . Each block

represents a major circuit within the inst rument . The

number on each block refers to the complete circuit

diagram , which is located at the rear of this manual .A complete block diagram is located in the Diagrams
Sect ion at the back of this manual . This block diagram

shows the overall relat ionship between all of the circuits .

Complete schemat ics of each circuit are also given in the

Diagrams Sect ion . Refer to these diagrams throughout the

following circuit descript ion for elect rical values and

relat ionships.

�

?

�

�

�

�

�

n

�

�

1

Digital Logic

Digital logic techniques are used to perform many
funct ions within this inst rument . The funct ion and opera

t ion of the logic circuits are described using logic

symbology and term inology . All logic funct ions are

described using the posit ive logic convent ion . Posit ive

logic is a system of notat ion where the more posit ive of two

levels ( HI ) is called the t rue or 1 state ; the more negat ive

level ( LO) is called the false or state . The HI - LO method

of notat ion is used in this logic descript ion . The specific

voltages which const i tute a HI or LO state vary between
individual devices .

Signals to be displayed on the crt are applied to the CH

1 OR X and / or CH 2 OR Y connectors . The input signals

are then amplified by the Preamp circuits . Each Preamp

circuit includes separate vert ical deflect ion factor , input

coupling , balance , gain and variable at tenuat ion cont rols .

A t rigger pickoff stage in each Vert ical Preamp circuit

supplies a sample of the channel signals to the Trigger

Generator circuit . A sample of the Channel 1 signal is alsoA

supplied to the CH 1 VERT SIGNAL OUT connector on the

inst rument rear panel . In the X -Y mode of operat ion the

Channel 1 signal is connected to the input of the

Horizontal Amplif ier circuit to provide the X - axis deflec

t ion . The Channel 2 Vert ical Preamp circuit contains an

invert feature to invert the Channel 2 signal as displayed

on the crt . The outputs of both Vert ical Preamp circuits are

connected to the Vert ical Switching circuit . This circuit

selects the channel ( s ) to be displayed . An output signal

from this circuit is connected to the Z -Axis Amplifier

circuit to blank out the switching t ransients between

channels when in the chopped mode of operat ion . A

t rigger pickoff stage at the output of the Vert ical Switching

circuit provides a sample of the displayed signal ( s ) to the

Trigger Generator circuit .

It should be noted that not all of the integrated circuit

devices in this inst rument are digital logic devices . The

funct ion of non - digital devices will be described in

dividually using operat ing waveforms or other techniques
to i llust rate their funct ion .

The output of the Vert ical Switching circuit is con

nected to the Vert ical Output Amplifier through the Delay

Line . The Vert ical Output Amplifier circuit provides the

final amplif icat ion for the signal before it is connected to
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Fig . 3-1. Basic block diagram of the 465 .

the vert ical deflect ion plates of the crt . This circuit

includes part of the BEAM FINDER switch . This port ion ,

when act ivated , lim its vert ical deflect ion to within the

viewing area as an aid in locat ing off - screen displays .

for about 100 m illiseconds after the end of holdoff , causes

an A Sweep start gate to be generated . In the NORM

posit ion , a horizontal sweep is presented only when

correct ly t riggered by an adequate t rigger signal . Pushing

the SINGL SWP pushbut ton allows only one sweep to be

init iated . The Z -Axis Logic circuit produces an unblanking

gate signal to unblank the crt so that the display can be

presented . This gate signal is coincident with the sawtooth

produced by the A Sweep Generator circuit .Agate signal ,

which is also coincident with the sawtooth , is avai lable at

the A + GATE connector on the inst rument rear panel.The

Z- Axis Logic circuit also produces an alternate sync pulse ,

which is connected to the Vert ical Switching circuit . This

pulse switches the display between channels at the end of

each sweep when the VERT MODE switch is in the ALT

posit ion .

The A and B Trigger Generator circuits produce an

output pulse which init iates the sweep signal produced by

the A or B Sweep Generator circuits . The input signal to

the A and B Trigger Generator circuits can be individually
selected from the Channel 1 signal , Channel 2 signal , the

signal ( s ) displayed on the crt , a signal connected to the

external t rigger input connectors , or a sample of the line

voltage applied to the inst rument . Each t rigger circuit
contains level , siope , coupling and source cont rols .

1

The A Sweep Generator circuit , when init iated by the A

Trigger Generator circuit , produces a linear sawtooth

output signal , the slope of which is cont rolled by the A

TIME/ DIV switch . The TRIG MODE switch cont rols the

operat ing mode of the A Trigger Generator circuit . In the

AUTO posit ion , the absence of an adequate t rigger signal ,

The B Sweep Generator circuit is basically the same as

the A Sweep Generator circuit . However , this circuit only

produces a sawtooth output signal after a delay t ime

determ ined by the A TIME/ DIV switch and the DELAY

TIME POSITION dial . If the B Triggering SOURCE switch

is set to the STARTS AFTER DELAY posit ion , the B Sweep

3-2 @
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Generator begins to produce the sweep immediately

following the selected delay t ime . If the switch is in one of
the remaining posit ions , the B Sweep Generator circuit

does not produce a sweep unt i l i t receives a t rigger pulse
occurring after the selected delay t ime .

The Power Supply circuit provides the low voltage

power necessary for operat ion of this inst rument . This
voltage is dist ributed to all of the circuits in the inst rument .

n

�

�

�

�

�

n

n

�

The Calibrator circuit produces a square - wave output
with accurate voltage and current amplitudes which can
be used to check the calibrat ion of the inst rument and the

compensat ion of probes . The CALIBRATOR current loop

provides an accurate current source for calibrat ion of

current measuring probe systems .

The output of either the A or B Sweep Generator is

amplif ied by the Horizontal Amplif ier circuit to produce
horizontal deflect ion for the crt , except in the fully
counterclockwise ( X - Y ) posit ion of the TIME/ DIV switch .
This circuit contains a 10X magnifier to increase the sweep
rate 10 t imes in any A or B TIME/ DIV switch posit ion .
Other horizontal deflect ion signals can be connected to
the horizontal amplif ier by using the X - Y mode of opera
t ion . When the TIME/ DIV switch is set to X - Y , the X signal
is connected to the Horizontal Amplif ier circuit through
the Channel 1 Vert ical Preamp circuit .

CHANNEL 1 PREAMP

The Z - Axis Amplifier circuit determ ines the crt intensity
and blanking . The Z - Axis Amplifier circuit sums the

current inputs from the INTENSITY control , Vert ical

Switching circuit (chopped blanking ) , Z - Axis Logic circuit

( unblanking ) and the external Z -AXIS INPUT connector .

The output level of the Z-Axis Amplifier circuit cont rols the

t race intensity through the CRT circuit . The CRT circuit

provides the voltages and contains the cont rols necessary
for operat ion of the cathode - ray tube .

Int roduct ion

Input signals for vert ical deflect ion on the crt can be

connected to the CH 1 OR X input connector . In the X-Y

mode of operat ion the input signal connected to the CH 1
OR X connector provides the horizontal ( X axis ) deflect ion
( TIME/ DIV switch set to X - Y , VERT MODE switch set to

CH 2 OR X - Y ) . The Channel 1 Preamp circuit provides
cont rol of input coupling , vert ical deflect ion factor , gain
and dc balance . Fig . 3-2 shows a detai led block diagram of
the Channel 1 Preamp circuit . A schemat ic of this circuit is

shown on Diagram 1 at the rear of the manual .
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Fig . 3-2 . Detai led block diagram of the Channel 1 Preamplifier .
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TABLE 3-1

VOLTS/ DIV

Posit ion

Gain

Switching

X10

At tenuator

X100

At tenuator

5mV1

10mV �

20mV �
|

50mV �

Scale- Factor Switching Circuit

The vert ical deflect ion factor for each channel is

indicated by back - light ing the appropriate figures im

printed on the flange of the VOLTS/ DIV knob . When a X1

probe is connected to the CH 1 OR X input connector , the

base level of t ransistor Q386 is determ ined by the voltage

divider composed of R384 , R383 and X10 display factor

bulb DS382 . Transistor Q386 is biased into saturat ion and

conducts current through the X1 indicator DS386 . When

Q386 conducts , the voltage level at its collector is very

close to +5 volts . Therefore , there is insufficient bias at the

base of Q382 to cause Q382 to conduct , and the X10

indicator DS382 remains dark . When a X10 probe with a

scale factor switching connector is at tached to the CH 1

OR X input connector , the base of Q382 is returned to

ground through R381 . This biases Q382 into saturat ion

and conducts current through the X10 indicator light

DS382 . The collector level of Q382 is very near +5 volts ;

therefore insufficient bias exists at the base of Q386 to

cause it to conduct . Since no current flows through Q386 ,

no current flows through DS386 , and the X1 indicator

remains dark .

.1V � �

.2V X X

.5V �

1V � �

2V � X

5V � �

compensated voltage dividers . In addit ion to providing

constant at tenuat ion at all frequencies within the

bandwidth of the inst rument , the Input At tenuators are

designed to maintain the same input characterist ics ( 1

megohm t imes approximately 20 picofarads ) for each

set t ing of the VOLTS/ DIV switch . Each at tenuator con

tains an adjustable series capacitor to provide correct

at tentuat ion at high frequencies and an adjustable shunt

capacitor to provide correct input capacitance .

1

Input Coupling

Signals applied to the input connector can be ac

coupled , dc coupled , or internally disconnected from the

input to the Vert ical Input Amplifier circuits . When the

Input Coupling switch S5 is set for de coupling , the input

signal is coupled direct ly to the Input At tenuator stage .

When ac coupled , the input signal passes through

capacitor C3 . This capacitor prevents the dc component

of the signal from passing to the amplifer . In the GND

posit ion , S5 opens the signal path and connects the input

of the amplifier to ground . This provides a ground

reference without the need to disconnect the applied

signal from the input connector . Resistor R4 , connected

across the input coupling switch , allows C3 to be pre

charged in the GND posit ion so that the t race remains on

screen when switched to the AC posit ion .

NOTE

Each at tenuator is a hybrid encapsulated plug - in

assembly ; therefore, replacement of individual com

ponents within the at tenuator is not possible . Should

defects occur , the at tenuator must be replaced as a
unit .

A discussion of Gain Switching appears in the sect ion

t i t led " First Cascode Amplifier ".

Input At tenuator

The effect ive overall deflect ion factor of each channel

of the 465 is determ ined by the appropriate VOLTS/ DIV

switch . The basic deflect ion factor of the Vert ical Deflec

t ion System is 5 m illivolts / division of crt deflect ion . To

achieve the deflect ion factor values indicated on the front

panel , precision at tenuators are switched into the circuit

and the gain of the First Cascode Amplifier stage is

changed ( see Table 3-1 for when gain switching and / or

at tenuat ion occur ) .

Source Follower

The Channel 1 signal from the Input At tenuator is

connected to the Source Follower through R16 and C16 .

Resistor R15 provides the input resistance for this stage .

Resistor R16 lim its the current drive to the gate of Q20A.

Diode CR18 protects the circuit by clamping the gate of

Q20A at about � 8.7 volts if a high amplitude negat ive

going signal is applied to the CH 1 OR X input connector .

Q20B is a relat ively constant current source for Q20A .

For the VOLTS/ DIV switch posit ions above 20 mV,

at tenuators are switched into the circuit , singly or in pairs ,

to help produce the vert ical deflect ion factors indicated on

the front panel . These at tenuators are frequency
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C

the calibrated set t ings of the VOLTS/ DIV switch . Variable

balance adjustment R120 adjusts for no baseline shift of a

crt display when rotat ing the VAR control . Posit ion

Centering adjustment R115 centers the range of cont rol of
the Channel 1 POSITION control .

C

First Cascode Amplifier

The paraphase amplifier composed of Q32 and Q36

converts the single - ended input signal into a push - pull

output signal . C33 , C34 and CR34 opt im ize high frequen

cy response through the amplifier stage . R37 and R38

provide thermal balance for the amplifier . C37 and C38

minim ize Miller effect through Q32 and Q36 . Step

At tenuator Balance adjustment R25 adjusts for no

baseline shift of a crt display when switching between
adjacent posit ions of the VOLTS/ DIV switch .

C

�

�

n

�

in

�

�

The frequency response of an amplif ier falis off as

temperature increases due to the fi of the t ransistors

involved . In parallel with C33 , which provides adjustable

high frequency peaking , is the series combinat ion of C34

CR34 . CR34 is a varicap . RT39 cont rols the reverse bias

and hence the capacitance of CR34 . The field effect diode ,

CR39 , supplies a constant current to RT39 . With a

constant current through RT39 its resistance and hence

the voltage across it decreases as temperature increases.

This decreases the reverse bias on CR34 which increases

its capacitance . The increased capacitance of CR34 adds
to the capacitance of the high frequency peaking

capacitor C33 . This act ion provides temperature sensit ive

peaking which part ially offsets the high frequency loss

due to increased ambient temperature .

Third Cascode Amplifier

Q132 and Q134 , in conjunct ion with Q304 and Q308 in

the Vert ical Switching circuit , form the Third Cascode

Amplifer . Therm istor RT131 ( between the em it ters of

Q132 and Q134 ) changes in value with changes in

temperature . This varies the gain of the Third Cascode

Amplifier to compensate for changes in total amplif ier

gain that occur with variat ions in operat ing temperature .

The push - pull signals picked off in the em it ters of Q132

and Q134 are converted to a single - ended signal by Q142

and Q148 . This signal is amplif ied by common - base

amplifier stage Q152 and applied to the bases of em it ter

followers Q162 and Q164 . Transistor Q164 provides the

output signal to the CH 1 VERT SIGNAL OUT connector

located on the rear panel . The output signal at the em it ter

of Q162 is used as the t rigger signal source in the CH 1

posit ions of the Trigger SOURCE switches and as the

signal source for em it ter follower Q168 . Transistor Q168

provides the X - axis signal from the Channel 1 Preamplifier

to the Horizontal Amplif ier in the X - Y mode of operat ion .

CR164 , CR165 , CR166 and CR167 protect the em it ter

circuit of Q164 in the event large voltage levels are

accidentally connected to the CH 1 VERT SIGNAL OUT

connector . R 155 adjusts the dc level of the CH 1 t rigger

source signal .

CHANNEL 2 PREAMP

The Common Base Amplifier composed of Q42 and
Q44 converts the input signal currents into output voltage

signals across load resistors R44 and R45 . Correct vert ical

deflect ion factors are obtained by using a combinat ion of

at tenuat ion in the Input At tenuator and changing the gain

of the first Cascode Amplifier . In all VOLTS/ DIV switch

posit ions that are decade mult iples of 10 m illivolts /divi

sion , R46 is switched in parallel with the collector load

resistors R44 and R45 , which reduces the load resistance

and hence the stage gain by a factor of two . C47 and R47

provide adjustable high frequency compensat ion . In all

VOLTS/ DIV switch posit ions that are decade mult iples of

20 m illivolts / division , R49 is switched in parallel with the

collector load resistors R44 and R45 , which reduces the

load resistance and hence the stage gain by a factor of

four. C48 and R48 provide adjustable high frequency

compensat ion .

1
Int roduct ion

The Channel 2 Preamp circuit is basically the same as

the Channel 1 Preamp . Only the specific differences

between the two circuits are described here . Port ions of

this circuit not described in the following descript ion

operate in the same manner as for the Channel 1 Preamp.

Fig . 3-3 shows a detai led block diagram of the Channel 2

Preamp circuit . A schemat ic of this circuit is shown on

diagram 2 at the rear of this manual .

1

�

�

�

n

�

�

Second Cascode Amplifier

Transistors Q102 - Q122 and Q104 - Q124 const itute the

Second Cascode Amplifier of the Channel 1 vert ical

preamplifier . Gain adjust R118 sets the overall gain of the

Channel 1 Vert ical Preamplifier by adjust ing the signal
current into the em it ters of Q122 and Q124 . The VAR

control R112 , when rotated out of the calibrated detent

posit ion , also adjusts the signal current into Q122 and

Q124 to provide uncalibrated deflect ion factors between

Second Cascode Amplifier

The Second Cascode Amplifier in Channel 2 is basical

ly the same as the Second Cascode Amplifier in Channel 1

except that Channel 2 INVERT switching takes place here .

For normal ( non - inverted ) display , +5 volts is connected

to the bases of t ransistors Q222 and Q224 by INVERT

switch S225 . The voltage divider comprised of R225 and

R226 applies approximately +2.5 volts to the bases of
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Fig . 3-3 . Detai led block diagram of the Channel 2 Preamplifier .

chopped modes of operat ion both channels are alternate

ly displayed on a shared t ime basis . Fig . 3-4 shows a

detai led block diagram of the Vert ical Switching circuit . A

schemat ic of this circuit is shown on diagram 3 at the rear
of this manual .

Q226 and Q228 . Transistors Q222 and Q224 are biased on ,

Q226 and Q228 are biased off , and the signal passes on to

the output cascode amplifier stage . With the INVERT

switch in the INVERT ( but ton in ) posit ion , +5 volts is

applied to the bases of Q226 and Q228 . The voltage divider

composed of R225 and R224 applies approximately +2.5

volts to the bases of Q222 and Q224 . Transistors Q226 and

Q228 are now biased on and Q222 and Q224 are biased off .

The signal that was normally applied to the base of Q232 is

now applied to the base of Q234 through t ransistor Q228

and the signal that was normally applied to the base of

Q234 is now applied to the base of Q232 through transistor
Q226 .

Diode Gates

The Diode Gates , consist ing of four diodes each , act as

switches that allow either of the Vert ical Preamp output

signals to be coupled to the Vert ical Output Amplifier .

CR304 , CR305 , CR307 , and CR308 cont rol the Channel 1

output and CR314 , CR315 , CR317 and CR318 control the

Channel 2 output . These diodes are in turn cont rolled by

the Switching Mult ivibrator for dual t race displays , or by

the VERT MODE switch for single t race displays .

}

Third Cascode Amplifier

The Trigger Pickoff circuit provides a signal to em it ter
follower Q262 , which provides the t rigger signal to the

Trigger Generator circuits in the CH 2 posit ions of the
SOURCE switches .

VERTICAL SWITCHING

Channel 1 Display Only . When the CH 1 pushbut ton is

pressed , -8 volts is applied to the junct ion of CR315

CR317 in the Channel 2 Diode Gate through R367 ( see the

simpli f ied diagram in Fig .3-5 ) . This forward biases CR315
and CR317 and reverse biases CR314 and CR318 . Diodes

CR314 and CR318 block the Channel 2 signal so it cannot

pass to the Delay Line Driver . At the same t ime , in the

Channel 1 Diode Gate , CR305 and CR307 are connected

to +5 volts through R371 . Diodes CR305 and CR307 are

held reverse- biased while CR304 and CR308 are forward

biased . Therefore , the Channel 1 signal passes to the

Delay Line Driver .

Int roduct ion

The Vert ical Switching Circuit determ ines whether the
Channel 1 and / or Channel 2 signals are connected to the

Vert ical Output Amplifier circuit . In the alternate and
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Fig . 3-4 . Detai led block diagram of the Vert ical Switching circuit .

Channel 2 Display Only . When the CH 2 pushbut ton is

pressed , the above condit ions for a Channel 1 display are

reversed . The junct ion of CR305 - CR307 is connected to

8 volts through R376 and the junct ion of CR315 - CR317 is

connected to +5 volts through R361 . The Channel 1 Diode

Gate blocks the Channel 1 signal and the Channel 2 Diode

Gate allows the Channel 2 signal to pass to the Delay - Line
Driver .

CR307 cathode level negat ive so that the Channel 1 Diode

Gate is blocked as for Channel 2 only operat ion . The

signal passes through the Channel 2 Diode Gate to the

Delay-Line Driver .

Switching Mult ivibrator

Alternate Trace Display . In this mode of operat ion , the

Switching Mult ivibrator operates as a bistable mul

t ivibrator . When the ALT pushbut ton is pressed , -8 volts

is applied to the em it ter of Alternate Trace Switching

Amplifier Q352 by the VERT MODE switch . Q352 is

forward biased to supply current to the " on " Switching

Mult ivibrator t ransistor through R352 and CR368 or

CR378 . For example , if Q374 is conduct ing , current is

supplied to Q374 through R352 and CR378 . The current

flow through collector resistor R371 drops the CR305

The alternate t race sync pulse from the A +Gate circuit

is different iated by C351 and applied to the base of Q352 .

At the end of A sweep the A +Gate steps negat ive . The

result ing negat ive pulse momentari ly turns off Q352 . This

turns off both Q364 and Q374 . When Q352 turns on again ,

after the alternate t race sync pulse , the charge on C368

determ ines whether Q364 or Q374 conducts . For example ,
when Q374 was conduct ing , C368 was charged posit ive

on the CR378 side to the em it ter level of Q374 and negat ive

on the CR368 side toward the negat ive level at the junct ion

of CR368 and CR367 . This charge is stored while Q352 is

off and holds the em it ter of Q364 more negat ive than the

em it ter of Q374 . During the t ime Q364 and Q374 are

turned off , the voltages at their bases become ap

proximately equal . Now , when Q352 comes back on , the

t ransistor with the most negat ive em it ter conducts first ,
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Fig . 3-5 . Effect of Diode Gates on signal path ( simpli f ied Vert ical Switching diagram ) . Condit ions shown for CH 1 posit ion of
Vert ical Mode switch .

and the result ing negat ive movement at its collector holds
the other t ransistor off . The condit ions described

previously are now reversed ; the Channel 2 Diode Gate is

reverse- biased and the Channel 2 signal passes through

the Channel 1 Diode Gate .

of Q364 slowly goes toward � 8 volts as C368 charges . The
base of Q364 is held between -8 volts and the collector

level of Q374 by voltage divider R365 - R374 . When the

em it ter voltage of Q364 reaches a level slight ly more

negat ive than its base , Q364 conducts . Its collector level

goes negat ive and pulls the base of Q374 negat ive through
divider R364 - R375 to cut Q374 off . This switches the Diode

Gate to connect the opposite channel to the Delay- Line

Driver . Again , C368 begins to charge towards -8 volts but
this t ime through R378 . The emit ter of Q374 slowly goes

negat ive as C368 charges unt i l Q374 turns on . Q364 is shut
off and the cycle begins again .

Chopped Mode Operat ion . When the CHOP pushbut

ton is pressed , the Switching Mult ivibrator free - runs at
about a 250 ki lohertz rate . The emit ters of Q364 and Q374

are connected to -8 volts through R368 , R378 , and the

primary of t ransformer T354 . At the t ime of turn -on , one of

the t ransistors begins to conduct ; for example , Q374 . The

negat ive level at the collector of Q374 forward - biases

CR305 and CR307 and back - biases CR304 and CR308

prevent ing the Channel 1 signal from reaching the Delay

Line Driver . Meanwhile , the Channel 2 Diode Gate passes
the Channel 2 signal to the Delay- Line Driver .

U

U

U

The Chop Blanking Amplifier Q358 provides an output

pulse to the Z- Axis Amplifier circuit which blanks out the
t ransist ion between the Channel 1 and the Channel 2

t races . When the Switching Mult ivibrator changes states ,

the voltage across T354 momentari ly increases . A

negat ive pulse is applied to the base of Q358 to turn it off .

The width of the pulse at the base of Q358 is determ ined by

R356 and C356 . Transistor Q358 is quickly driven into

cutoff and the posit ive going output pulse , which is

coincident with t race switching , is connected to the Z- Axis

Amplifier circuit through R359 .

The frequency -determ ining components in the CHOP

mode are C368 , R368 , R370 , and R378 . The switching ac
t ion occurs as follows : when Q374 is on , C368 at tempts to
charge to 8 volts through R368 . The emit ter
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Added Mode Operat ion . When the ADD pushbut ton is

pressed , the following occurs :
C

shunt diodes are clamped near their switching level and
therefore , can be switched very fast with a m inimum

amplitude switching signal . This maintains about the

same current through the Diode Gate shunt diodes so they

can be switched with a m inimum amplitude switching

signal regardless of the deflect ion signal at the anodes of

the shunt diodes .

1. +5 volts is applied to the cathodes of CR305 and

CR307 through R371 .
n

n

n

2. +5 volts is applied to the cathodes of CR315 and

CR317 through R361 .

3. � 8 volts is applied to the junct ion of R321 and R322 .

Normal Trigger Pickoff Amplif ier

The trigger signal for NORM trigger operat ion is

obtained from the collector of Q322 . Normal Trigger DC

Adjustment R340 sets the dc level of the normal t rigger

output signal so the sweep is t riggered at the O level of the

displayed signal when the Trigger Level cont rol is set to .

Q344 and Q346 are connected as a feedback amplifier with

the signal applied to the non - invert ing input and the

feedback connected between the output and invert ing

input .

The first two act ions enable both of the Channel Diode

Gates so that the signal applied to the Delay- Line Driver is

the alegebraic sum of the Channel 1 and Channel 2

signals . The 8 volts applied to the R321 and R322

provides sufficient addit ional current to keep both diode

gates turned on without altering the dc levels associated

with the Delay- Line Driver .

n

n

C

VERTICAL OUTPUT AMPLIFIER

n

n

Delay-Line Driver

The output from the Diode Gates is applied to the

Delay - Line Driver composed of Q322 and Q324 . Q322 and

Q324 are connected as feedback amplifiers with R325 and

R327 providing feedback from the collector to the base of

their respect ive t ransistors . A sample of the signal in the

collector circuit of Q322 is used for t riggering in the

NORM mode of t rigger operat ion . The BW lim it switch

S338A connects a pi fi lter composed of C338 , C339 , L338 ,

and L339 between the output signallines of the Delay- Line

Driver to reduce the upper -3dB bandwidth lim it of the

Vert ical Amplif ier system to approximately 20 megahertz .

R335 and R336 provide reverse term inat ion for the delay

line . The TRIG VIEW switch S338B connects the outputof

the Trigger View Amplifier to the input of the Delay Line in

place of the Delay Line Driver . This allows viewing the

t rigger signal present in the A Trigger Generator circuit .

Int roduct ion

The Vert ical Output Amplifier circuit provides the final

amplif icat ion for the vert ical deflect ion signal . Some

inst ruments have a Vert ical Output Amplifier using an

integrated circuit ( IC version ) . Other inst ruments have a

Vert ical Output Amplifier using individual t ransistors

( discrete version ) . See Adjustment Locat ions 3a and 3b to

ident ify the type of Vert ical Output Amplifier board in your

inst rument . This circuit includes the Delay Line and part of

the Beam Finder circuit ry . Pushing the BEAM FINDER

but ton compresses an overscanned display to within the

viewing area . A schemat ic of the applicable Vert ical

Output Amplifier circuit is shown on diagram 4a or 4b at

the rear of this manual .

�

Delay Line

Delay Line DL339 provides approximately 120

nanoseconds delay for the vert ical signal to allow the

Sweep Generator circuits t ime to init iate a sweep before

the vert ical signal reaches the deflect ion plates of the crt .

This allows the inst rument to display the leading edge of

the signal originat ing the t rigger pulse when using internal

t riggering .

Reference Feedback Amplifier

Reference Feedback Amplifier Q332 provides common

mode voltage feedback from the Delay- Line Driver to

allow the diode gates to be switched with a m inimum

amplitude switching signal . The emit ter level of Q332 is

connected to the junct ion of the Switching Mult ivibrator

collector resistors , R371 and R361 through CR372 or

CR362 . The collector level of the " on " Switching

Mult ivibrator t ransistor is negat ive and either CR362 or

CR372 is forward biased . This clamps the cathode level of

the forward biased shunt diodes in the applicable Diode

Gate about 0.5 volt more negat ive than the em it ter level of

Q332 . The level at the em it ter of Q332 follows the average

voltage level at the em it ters of the Delay - Line Driver . The

n

�

�

n

Vert ical Output Amplifier - Discrete Version

The discrete Vert ical Output Amplifier is a three- stage

paraphase amplifier . The first stage consists of t ransistors

Q4402 , Q4406 , Q4412 and Q4416 . The low -frequency

compensat ion network , a port ion of the high - frequency
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compensat ion network and the Vert ical Output Centering

adjustment are in this stage . The next stage consists of

t ransistors Q4432 , Q4462 , Q4442 and Q4472 with a high

frequency temperature compensat ion network consist ing
of therm istor RT4448 , resistor R4453 . varicap CR4434 and

capacitor C4444 plus the remaining port ion of the high

frequency compensat ion network . The first stage consists

of t ransistors Q4468 , Q4482 , Q4478 and Q4492 with a gain

adjustment R4466 . Capacitors C4464 and C4474 are built

into the printed circuit board by lead and run capacitance .
The BEAM FINDER switch , when pressed , lim its the
current to the em it ters of t ransistors Q4432 and Q4442 .

This reduces the gain of the total stage , lim it ing the display

to the display area of the crt .

LINE or an EXT = 10 posit ion , but has a STARTS AFTER

DELAY posit ion . In the LINE posit ion , a sample voltage at

the power line frequency is obtained from the secondary

of power t ransformer T1501 in the Low Voltage Power

Supply circuit . To prevent unwanted at tenuat ion of the

t rigger signal by the low - frequency reject circuit , the

Trigger COUPLING switch should not be in the LF REJ

posit ion when using line voltage as a t rigger source .

u

Vert ical Output Amplifier - IC Version

U440 is an integrated circuit amplif ier that provides the

final amplif icat ion for the vert ical signal . R401 and R411

provide forward term inat ion for the delay line . The

components connected between pins 2 and 4 of U440

provide delay - line compensat ion . Components con

nected between pins 14 and 15 and pins 7 and 8 of U440

provide thermal compensat ion for the stage . The BEAM

FINDER switch , when pressed , reduces the dynam ic

swing capabili t ies of the stage , thereby lim it ing the display

to within the display area of the crt .

Trigger Coupling

The Trigger COUPLING switches offer a means of

accept ing or reject ing certain components of the t rigger

signal . In the AC, LF REJ , and HF REJ posit ions , the dc

component of the t rigger signal is blocked by coupling

capacitors C612 or C611. Frequency components below

about 60 hertz are at tenuated when AC or HF REJ coupled

and below about 50 ki lohertz when LF REJ coupled . The

higher frequency components of the t rigger signal are

passed without at tenuat ion . In the HF REJ posit ion , the

high frequency components of the t rigger signal ( above

about 50 ki lohertz ) are at tenuated , while the lower fre

quency components are passed without at tenuat ion . The

dc posit ion passes all signals from dc to at least 100 MHz .

� �

A AND B TRIGGER GENERATORS

Input Source Follower

Transistor Q622 is a FET source follower . It provides a

high input impedance ( set primari ly by R616 ) for the

t rigger signal and also provides isolat ion between the

Trigger Generator circuit and the t rigger signal source .
Diode CR617 provides input protect ion for Q622 if ex

cessively high -amplitude negat ive -going input signals are

present . Q624 is a high - impedance , relat ively constant ,

current source for Q622 , and provides a measure of

temperature compensat ion for Q622 .

Int roduct ion

The Trigger Generator circuits produce t rigger pulses
to start the Sweep Generator circuits . These trigger pulses
are derived either from the internal t rigger signal from the

vert ical deflect ion system , an external signal connected to
the external t rigger input connectors , or a sample of the

line voltage applied to the inst rument. Controls are

provided in each circuit to select t rigger level , slope ,

coupling , and source . Since the A and B Trigger
Generator circuits are virtually the same , only the A
Trigger Generator circuit act ion and the differences

between the A and B Trigger Generator circuits are

explained . A schemat ic of these circuits is shown on

diagram 5 at the back of this manual .

Paraphase Amplifier

U640 is a paraphase amplifier stage that converts the

single-ended input from Source Follower Q622 into a

push - pull output applied to the tunnel diode driver stage .

Trigger Level Centering adjustment R635 sets the level at

pins 14 and 15 of U640 so that the display is correct ly

t riggered when the LEVEL control is centered . The LEVEL

control varies the level at pins 14 and 15 of U640 to select

the point on a t rigger signal where t riggering occurs .

Trigger Source

The Trigger SOURCE switch S610 selects the source of
the t rigger signal . The sources available to the A Trigger
Generator circuit are the signal ( s ) being displayed
( NORM ) , Channel 1 ( CH 1 ) , Channel 2 ( CH 2 ) , LINE , and
EXT. The EXT : 10 ( A Trigger Circuit only ) posit ion
provides 10 t imes at tenuat ion for the external t rigger

signal . The B Trigger SOURCE switch does not have a

The slope of the input signal that t riggers the Sweep

Generator circuit is determ ined by the set t ing of the
SLOPE switch S630 . When the SLOPE switch is set to the

+ posit ion , the output signal present at pin 8 of U640 is in

phase with the input signal and the outputsignal at pin 9 is

inverted with respect to the input signal . When the SLOPE

switch is set to the � posit ion , the output signal at pin 8 is
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inverted with respect to the input signal and the output

signal at pin 9 is in phase with the input signal .

thereby reset t ing both CR650 and CR652 to their low

voltage states . The reset level remains during holdoff t ime

to ensure that a sweep gat ing signal will not be generated

unt i l the sweep circuit has returned to its quiescent state .

C

�

n

�

n

n

n

A AND B SWEEP GENERATORS

Introduct ion

Tunnel Diode Driver

Q650 and Q652 are common - em it ter amplif ier stages

that provide the signal currents necessary to switch the

t riggering tunnel diodes . CR650 and CR652 are 4.7

m illiamp tunnel diodes . Quiescent ly ( i .e. , after the sweep

holdoff period has passed , but before t riggering ) , CR650

and CR652 are biased into their low voltage states . Q650

cannot provide sufficient current to switch CR650 to its

high voltage state . Q652 , however , can provide sufficient

current to bias CR652 into its high voltage state ; when

Q652 next conducts t riggering signal current , the anode of

CR652 steps posit ive to an approximately +0.5 volt level .

Since only approximately 1 m illiamp of current is required

to maintain CR652 in its high voltage state , this makes

approximately 3 m illiamp of current addit ionally available

with which to switch CR650 to its high voltage state . Thus ,

the next t ime Q650 conducts a signal current , CR650 steps

to its high voltage state , sending a posit ive pulse to the

logic circuit to init iate sweep act ion . A Trigger Sensit ivi ty

adjustment R655 adjusts the tunnel diode bias to proper

level that will not allow CR650 to be switched to its high

voltage state unt i l CR652 has been switched to its high

voltage state . At the end of the sweep t ime and during

holdoff , a negat ive level is applied to the anode of CR652 ,

h

The A and B Sweep Generators produce sawtooth

voltages which are amplified by the Horizontal Amplif ier

circuit to provide horizontal deflect ion on the crt . These

sawtooth voltages are produced on command ( t rigger

pulses ) from the Trigger Generator circuits . The Sweep

Generator circuits also produce gate waveforms that are

used by the Z Axis Logic circuit to unblank the CRT during

sweep t ime , and by the Sweep Logic circuit to term inate

sweep generat ion . Fig . 3-6 shows a detai led block diagram

of the A Sweep Generator circuit . The B Sweep Generator

circuit is very sim ilar to the A Sweep Generator ; therefore

only the differences in operat ion associated with the B

Sweep Generator will be discussed . A schemat ic of both

circuits is shown on diagram 6 at the rear of this manual .

n

A SWEEP Z- AXIS SIGNAL

�

LOGIC
MULTIVIBRATOR

Q1012
Q1014 A SWEEP RESET

C

�

SWEEP
START
R1115

SWEEP
START

COMPARATOR
AMPLIFIER
Q1002A & B

S1150
S1120

TIME/ DIV HORIZ
DISPLAY

C

C

C

C

+ Veni th

CRt
�

1

OUTPUT
AMP
Q1038

SAWTOOTH
OUTPUT

TO HORIZONTAL
AMPLIFIER

SWEEP
START
GATE

DISCONNECT
AMP
Q1024

MILLER
INTEGRATOR

Q1030
Q1036

+

186 1-11A

C

Fig . 3-6 . Detai led block diagram of the A Sweep Generator .�

�
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Disconnect Amplifier

After holdoff , but before the next sweep , Disconnect

Amplifier Q1024 conducts current through R1024 and the

t im ing resistor Rt . This prevents t im ing current from

changing the charge on C.. The posit ive - going sweep start

gate from Q864 turns off Q1024 and the t im ing circuit now

begins to change the charge on Ci.

Sweep Start Amplif ier

Just before the sweep starts to run down , the levels at

the bases of Q1002 and B are approximately equal .

When the sweep starts to run down , the base of Q1002B

goes negat ive , which increases the forward bias on

CR1004 . This in turn decreases the forward bias on

CR1001, which , very short ly after the start of the sweep ,

becomes reverse biased to interrupt the current through

Q1002A. The circuit remains in this condit ion unt i l after

the sweep ret race is complete . When the circuit returns to

quiescence , Q1002A again begins to conduct through

R1024 . This sets the current through Q1024 , which

establishes the start ing point for the sweep . The Sweep

Start adjustment sets the base level of Q1002A . This level

is also connected to the base of Q1062A in the B Sweep

Generator except in the MIX mode of operat ion . This

ensures that B sweep starts at the same level as A Sweep .

Sawtooth Generator

Q1030 and Q1036 compose a Miller Integrator circuit .

When Q1024 turns off , Ct begins to charge through R.. This

causes the junct ion of C, and Ri , the gate of Q1030 , to

begin to go more posit ive . As the gate of Q1030 goes more

posit ive , the source of Q1030 also starts to go more

posit ive . This biases Q1036 on harder , and its collector

moves in the negat ive direct ion ( less posit ive ) . This

couples back through C, and opposes the posit ive change

at the gate of Q1030 . The gate of Q1030 only changes

about 10 millivolts . Although Ci t ries to charge toward +Vt ,

the act ion of the gate of Q1030 being held vir ally

constant and the collector of Q1036 going more negat ive
results in the reduct ion of the charge on C. ( it discharges ) .

Since the voltage at the gate of Q1030 remains constant ,

the voltage across Re remains constant . Since the voltage

across Rt remains constant , the current through R. ( the

current being discharged from Ci ) also remains constant .

The constant current being discharged from Ciresults in a

linear ramp across it . The resultant output signal at the

collector of Q1036 appears as a negat ive going ramp from
+13 volts to +2 volts .

Logic Mult ivibrator

Q1012 and Q1014 compose a mult ivibrator . At

quiescence , Q1014 is conduct ing and Q1012 is turned off .

When the sweep starts to run , the negat ive - going ramp at

the collector of Q1036 is coupled through the base of

Q1002B and CR1004 to the cathode of CR1011. When the

collector of Q1036 reaches about +2 volts the cathode of

CR1011 reaches about 4 volts . CR1011begins conduct ing

and turns on Q1012 which then turns off Q1014 . The

result ing posit ive step at the collector of Q1012 is

connected to pin 16 on U870 which init iates ret race and

holdoff . The negat ive - going pulse at the collector of

Q1014 is applied to the A Sweep Z - Axis Logic Gate to

blank the crt as soon as a sweep - end command is

generated .
When the ramp reaches +2 volts , Q1012 sends a pulse

( see logic mult ivibrator ) to U870 to init iate ret race . Q1C24

turns on and its collector goes more negat ive . This moves

the gate of Q1030 in the negat ive direct ion , which causes

the voltage on the base of Q1036 to go more negat ive ,

causing its collector to go more posit ive . Ci now quickly

charges to its quiescent state through Q1024 .

Output Buffer Amplifier

The Output Buffer Amplifier is a common - base

amplifier with the signal current - driven into the em it ter . It

provides the output sawtooth current signal to the

Horizontal Amplif ier and provides a measure of isolat ion
between the Sawtooth Generator and the Horizontal

Amplif ier . The HORIZ DISPLAY switch connects to this

stage to cont rol the A sawtooth output in the various

horizontal modes of operat ion . In the A and A INTEN

modes of operat ion , the A sweep signal passes through

Q1038 to the Horizontal Amplif ier . However , in the MIX

and B DLY’D modes , -8 volts is connected to zener diode

VR1039 which sets the em it ter of Q1038 to about � 1.8

volts . This biases Q1038 off , prevent ing the A sawtooth

signal from passing to the Horizontal Amplif ier .

B Sweep Generator Differences

There are three main differences between the A and B

Sweep Generators . The B Sweep Output Buffer Amplifier

is prevented from passing the B Sweep signal to the

Horizontal Amplif ier in the A and AINTEN posit ions of the

HORIZ DISPLAY switch . There is a t ransistor stage

connected as a constant current source in the em it ter

circuit of Q1062A and B ( needed during MIX mode

operat ion ) . The Sweep Start Level connected to the base

of Q1062A is not always a fixed dc level . During MIX mode

operat ion the A Sweep sawtooth signal is applied to the

base of the Q1062A. Now , the dc level at which the B

Sweep Generator will start generat ing its sawtooth

waveform is constant ly being changed by the A Sweep

sawtooth . The output waveform from the B Sweep

Generator takes the form of a composite sawtooth

waveform , with the first and last parts occuring at a rate

determ ined by the A Sweep Generator and the m iddle part

occuring at a rate determ ined by the B Sweep Generator .

3-12 REV , A , APR , 1975

u



�

Circuit Descript ion - 465 Service ( SN B250000 & up )

SWEEP AND Z AXIS LOGIC

CIRCUIT

Pin 2. This is a reference input to the Auto Sense circuit .

A fixed dc level established by R871 and R872 is con
nected here .

C

Introduct ion

The Sweep and Z-Axis Logic circuit derives the logic

levels necessary to cont rol the sequence of events

associated with sweep generat ion and crtunblanking . The

At and B + gate signals are also generated in this circuit .

Posit ive logic term inologies and symbologies will be used
in the following explanat ion of circuit operat ion . A

schemat ic of this circuit is shown on diagram 8 at the rear
of this manual . See the waveforms adjacent to diagram 8
for logic levels and their t ime relat ionship to A sweep
operat ion .

Pin 3. This is the + auto gate term inal . In the AUTO

mode of operat ion , i f no t rigger signals are applied to pin 1

of U870 during the approximately 100 m illiseconds follow

ing the end of holdoff the gate level at pin 3 steps LO to
turn Q864 on which init iates a sweep .

n

�

�

�

n

�

C

Pin 4. Not used in this applicat ion .

Pin 5. Input term inal for negat ive voltage supply .
A Sweep Gate

Q862 and Q864 compose the A Sweep Gate circuit .

They form an em it ter coupled stage where only one

transistor can be conduct ing at any t ime . The input signal

to the stage is the posit ive- going t rigger signal from the A

Trigger Fire tunnel diode in the A Trigger Generator

circuit . The signal at the collector of Q862 is connected to

the A Z - Axis Gate circuit to cont rol crt blanking and to

generate the A+ gate signal . The signal at the collector of

Q864 is connected to the em it ter of the Sweep Disconnect

Amplifier ( Q1024 ) in the A Sweep Generator circuit to

init iate A Sweep generat ion .

Pin 6. This is the auto gate t im ing term inal . R879 and

C879 determ ine the amount of t ime between the end of

holdoff and the generat ion of the auto gate .

Pin 7. The output of this term inal lights the TRIG’D light

when a t riggered gate has occurred .

Pin 8. This is the holdoff t im ing term inal . The RC

network connected to this term inal ( selected by the

TIME/ DIV switch ) determ ines the length of holdoff t ime .

Pin 9. Ground term inal .

�

n

�

�

n

�

B Sweep Gate

Q812 and Q814 compose the B Sweep Gate circuit .

They also form an em it ter - coupled stage where only one
transistor can be conduct ing at any t ime . The input signal

to the stage is the posit ive- going t rigger signal from the B

Trigger Fire tunnel diode in the B Trigger Generator

circuit . The signal at the collector of Q812 is connected to

the B Z - Axis Gate circuit to cont rol crt blanking and to

generate the B+ gate signal . The signal at the collector of

Q814 is connected to the em it ter of the Sweep Disconnect

Amplifier ( Q1084 ) in the B Sweep Generator circuit to

init iate B Sweep generat ion .

Pin 10. This is the Holdoff output term inal . The gate

level present here is LO during sweep holdoff t ime and HI
otherwise .

Pin 11. The output of this term inal lights the READY

light when operat ing in the single sweep mode .
Sweep Control Integrated Circuit

U870 is the Sweep Control integrated circuit . Several

funct ions are performed in this stage , depending on the
mode of operat ion of the inst rument sweep generators .

The following is a brief explanat ion of the funct ion

associated with each pin of the IC .

Pin 12. This is the single sweep mode term inal . When
+5 volts is applied to this term inal the sweep operates in

the single sweep mode ; when the term inal is left open or

grounded the sweep operates in the repet it ive mode .

Pin 1. This is the posit ive Auto Sense input . The signal

connected here comes from the A Trigger Fire tunnel
diode . Pin 13. Not used in this applicat ion .
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Pins 14 & 15. Single sweep reset term inals . Pushing the

SINGL SWP but ton prepares the single sweep circuit ry to

respond to the next one t riggering event . Also causes the

READY light to come on .

Amplif ier except that there are three gate signal sources

that cont rol the state of the stage . The three sources are

the holdoff gate from pin 17 of U870 ( through CR859 ) , the

collector of Q1052 in the Delay Pickoff Comparator , and

the collector of Q822 in the B Latch Mult ivibrator ( through

CR809 ) . All three gate sources must be in their LO state for

B Sweep to be t riggerable ; any one of the sources in its HI

state will disable the B Trigger Generator tunnel diodes .

U

Pin 16. This is the holdoff start input term inal . The HI

sweep reset gate pulse from the sweep generators is

applied here to init iate sweep holdoff .

Pin 17. This is the sweep disable output term inal . The

gate level at this term inal is HI during holdoff and LO

otherwise .

Pin 18. Sweep lockout input . +5 volts applied to this

term inal disables all sweep act ion .

B Sweep Latch

Q822 and Q828 compose the B Sweep Latch .

Quiescent ly , ( before either the A or B Sweeps have

reached their maximum amplitudes ) both t ransistors are

off . Then , the sweep reset pulse from whichever sweep

term inates first will be applied to the base of Q828 ( A

Sweep reset through CR826 ; B Sweep reset through

CR825 ) . The posit ive - going reset pulse turns on Q828 and

the negat ive- going movement at its collector turns on

Q822 . The collector of Q822 in turn pulls up on the base of

Q828 , holding Q828 on , which causes the circuit to stay in

its on or latched state . The Hl at the collector of Q822 is

applied to the base of the B Sweep Holdoff Amplif ier

( through CR809 ) to disable the B Trigger tunnel diodes . In

the B ENDS A posit ion of the A TRIG HOLDOFF control

the Hl is also applied to the holdoff start input term inal of

the Sweep Control integrated circuit through C286 . Thus ,

when B Sweep ends A Sweep ends also .

�

Pin 19. Auto mode term inal . Grounding this term inal

enables auto sweep operat ion .

1

Pin 20. Input term inal for posit ive voltage supply .

� �
The B Latch Mult ivibrator is reset to its quiescent state

by the LO Holdoff level present at pin 10 of the Sweep

Control integrated circuit during A Sweep holdoff .
Holdoff Tim ing

A resistor and capacitor network connects to pin 8 of

U870 . Various resistor and capacitor combinat ions switch

into the circuit depending on the set t ing of the A TIME/ DIV

switch . At sweep end , pin 8 of U870 is released and Cho

starts charging . When the charge on Cho causes pin 8 to

reach about +4 volts , pin 17 goes Hl and pin 8 steps back

to LO. R1155 allows lengthening the t ime constant which
increases holdoff t ime .

A Sweep Z-Axis Gate

Q1304 and Q1306 comprise the A Sweep Z - Axis Gate .

They form an em it ter - coupled stage where only one

transistor can be conduct ing at any t ime . The cont rolling

signal inputs come from the collector of Q862 in the A

Sweep Gate , the blanking signal from Q1014 in the A

Sweep Generator , and Q824 in the B Latch Mult ivibrator

( only in the MIX mode of operat ion ) . The blanking signal

for use in the Z- Axis Amplifier is taken from the collector of

Q1306 ( through CR1342 ) . The collector signal of Q1304 is

applied to the A+ gate Emit ter Follower .

U

A Sweep Holdoff Amplif ier

Q854 is the A Sweep Holdoff Amplif ier . The holdoff

gate waveform is applied to the base of Q854 through R858

and C858 from pin 17 of U870 . When Q854 is turned off

( during holdoff t ime ) , i ts collector is LO and CR851 is

forward biased , which resets both the Arm and Fire

Trigger tunnel diodes in the A Trigger Generator . When

Q854 is turned on ( any t ime other than holdoff t ime ) , i ts

collector level is HI and CR851 is reversed biased . This

allows the t rigger tunnel diodes in the A Trigger Generator

to respond to the next adequate t riggering signal .

1

in all posit ions of the HORIZ DISPLAY switch except

for B DLY’D , -8 volts is connected to the anode of

CR1306 . This reverse biases CR1306 , which allows the

gate signal at the collector of Q1306 to pass through

CR1342 . In the B DLY’D posit ion of the HORIZ DISPLAY

switch , -8 volts is no longer connected to CR 1306.This

allows CR1306 to be forward biased , which pulls up on the
cathode of CR1 12. This reverse- biases CR13 which

blocks the A blanking signal from reaching the Z -Axis

Amplifier

B Sweep Holdoff Amplif ier

Q804 is the B Sweep Holdoff Amplif ier . Its circuit act ion

is ident ical to that described for the A Sweep Holdoff
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U



Circuit Descript ion � 465 Service ( SN B250000 & up )

In all posit ions of the HORIZ DISPLAY switch except

MIX , -8 volts is connected to the cathode of CR832 . This

keeps CR831 reverse biased and prevents the collector

signal of Q824 from affect ing the AZ - Axis Gate . However ,

in the MIX posit ion of the HORIZ DISPLAY switch , -8

volts is no longer connected to CR832 . Now , when the B

Sweep ends and sets the B Sweep Latch circuit , the

collector signal of Q824 ( through CR831) switches the A

Sweep Z- Axis Gate causing the crt display to be complete

ly blanked . This prevents any further display of A Sweep in
the MIX mode even though A Sweep may st i ll be running .

base of Q1314 can go no more negat ive than approximate

ly -0.7 volt ( lim ited by CR1304 ) . When Q1304 is not

conduct ing , the base of Q1314 rises to the decoupled +5

volts power supply level through R1304 . Diodes CR1315 ,

CR1316 , CR1335 , and CR1366 provide protect ion against

accidental applicat ion of damaging voltage levels to the

A+ GATE and B+ GATE output connectors .

HORIZONTAL AMPLIFIER

B Sweep Z -Axis Gate

Q1324 and Q1326 compose the B Sweep Z - Axis Gate .

They form an em it ter - coupled stage where normally one
transistor is on and the other is off . The cont rolling signal

inputs come from the collector of Q812 in the B Sweep

Gate and the blanking signal from Q1074 in the B Sweep

Generator . The blanking signal for use in the Z - Axis

Amplifier is taken from the collector of Q1326 ( through

CR1344 ) . The collector signal of Q1324 is applied to the
B + Gate Emit ter follower .

Int roduct ion

The Horizontal Amplifier circuit provides the output

signals to the crt horizontal deflect ion plates . The signal

applied to the input of the Horizontal Amplifier is deter

m ined by the TIME/ DIV switch and the HORIZ DISPLAY

switch . The signal can come from either the sweep

generators within the inst rument or some external signal

applied to the CH 1 OR X input connector ( X - Y mode of

operat ion ) . The Horizontal Amplifier also contains the X10

magnifier , horizontal posit ioning , and some beam finder

circuit ry. Fig . 3-7 shows a detai led block diagram of the

Horizontal Amplifier circuit . A schemat ic of this circuit is

shown on diagram 9 at the rear of this manaual .

�

n

�

�

n

n

n

�

�

no

�

�

�

�

�

�

�

�

�

In the A posit ion of the HORIZ DISPLAY switch , -8

volts is applied to the cathode of CR1347 , which causes

CR1345 to be back biased . The collector of Q1326 is pulled

posit ive through R1326 and CR1326 , which in turn back

biases CR1344 , prevent ing the B Sweep Z - Axis Gate from

affect ing crt unblanking . In the MIX and A INTEN

posit ions of the HORIZ DISPLAY switch , -8 volts is

removed from the cathode of CR1347 and applied to the

anode of CR1326 . This forward biases CR1345 and reverse

biases CR1326 . Diode CR1344 is st i ll reverse biased , but

when B Sweep starts , the collector of Q1326 steps

negat ive enough to forward bias CR1344 and add a slight

amount of unblanking to the A Sweep unblanking already

present . This provides a measure of intensificat ion for the

B Sweep port ion of an A INTEN or MIX display . In the B

DLY’D posit ion of the HORIZ DISPLAY switch , -8 volts is

applied to the cathode of CR1347 and the anode of

CR1326 . This reverse biases both CR1345 and CR1326 ,

which allows the full B Sweep unblanking signal to pass

through CR1344 . The A Sweep Z- Axis Gate output diode

CR1342 is held reverse biased and the only unblanking

signal present at the input to the X - Axis Amplifier will be

the B Sweep signal .

X - Axis Amplifier

In all posit ions of the TIME/ DIV switches except X- Y,

the input signal to the base of Q1224 will be sawtooth

waveforms from the sweep generators . In the X - Y mode

however , the sweeps are disabled and the signal applied to

Q1224 comes from the Channel 1 Preamp via the X -Axis

Amplifier . This stage includes Q1214 , Q1218 and their

associated circuit ry .

Q1214 is connected as a feedback amplifier with R1214

as the feedback element . The input resistance is made up

of R1211 and the gain - set t ing adjustment of R1215 . When

not operat ing in the X - Y mode , the base of Q1214 rises

toward the +15 volt supply but is clamped at approximate

ly +5.7 volts by CR1218 and R1218 . This reverse biases the

base - em it ter junct ion of Q1214 . The base of Q1218 also

rises to approximately +5.7 volts . With the junct ion of

R1202 - R1219 at approximately Ovolt , Q1218 is also biased
off .

At Gate and B + Gate Emit ter Followers

Q1314 and Q1334 are em it ter followers providing the

A + GATE and the B + GATE output signals available at the

inst rument rear panel . The output signals are posit ive

going rectangular waveforms , approximately 5.5 volts in
ar li tude . The amplitude is set in the collectors of Q1304

and Q1324 . For example , when Q1304 is conduct ing the

When the TIME/ DIV switches are set to the X - Y posit ion

( fully counterclockwise ) , -8 volts is applied to the

junct ion of R1212 and R1217. Also , +5 volts is applied to

the em it ter circuit of Q1218 through CR1202 . This biases

the Z -Axis Amplifier circuit into conduct ion . At the same

t ime , +5 volts is applied to the Channel 1 Scale- Factor

3-15
REV.A, APR . 1975



Circuit Descript ion - 465 Service ( SN B250000 & up )
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Fig . 3-7. Detai led block diagram of the Horizontal Amplifier .

ui
Switching Amplifier circuit ( through CR1201) and to pin

18 of the Sweep Control integrated circuit U870 . This

enables both scale - factor indicat ing circuits at the same
t ime and disables sweep generat ion .

of this stage . The X1 Gain adjustment R1237 adjusts

unmagnified horizontal gain and the X10 Gain adjustment

R1238 adjusts magnified horizontal gain . Magnifier

Regist rat ion adjustment R1225 balances quiescent de

current in Q1226 and Q1236 so that a center screen

display does not change posit ion when the X10 magnifier
is turned on .

Input Paraphase Amplifier

Q1224 and Q1234 compose the Input Paraphase
Amplifier . This is an em it ter -coupled amplifier stage that

converts the single - ended input signal to push - pull

output signal . The signal at the collector of Q1224 is

opposite in phase to the input signal . The signal at the
collector of Q1234 is in phase with the input signal .
Therm istor RT1230 reduces in value with increases in

ambient temperature to increase the gain of the stage .
This compensates for slight changes in amplif ier gain that

as operat ing temperatures vary . R1205A and
R 1205B are the Horizontal POSITION and FINE controls ,

respect ively . The FINE control has approximately one
tenth the range of the POSITION control and provides fine

adjusment of a magnified display .

When the BEAM FINDER pushbut ton is pressed , R1249

is connected to ground . This reduces the current supplied

through Q1244 , which has the effect of shift ing the

operat ing level at the collector of Q1244 in the posit ive

direct ion . This causes the point at which the Horizontal

Amplif ier lim its to decrease , thereby ensuring that an

overscanned display will remain within the viewing area of
the crt .Occur

U

U

Output Amplifier

The push - pull signal from the Gain Set t ing Amplifier is

connected to the Output Amplifier through CR1253 and
CR1273 . Each half of the Output Amplifier can be

considered as a single - ended feedback amplifier , which

amplifies the signal current at the input to produce a

voltage output to drive the horizontal deflect ion plates of

the crt . The amplifiers have a low input impedance and

require very li t t le voltage change at the input to produce

the desired output voltage change . The Output Amplifiers

Gain Set t ing Amplifier

Q1226 and Q1236 are an em it ter coupled push - pull
amplif ier stage . Q1244 is a constant current supply for the
stage . The gain of the Horizontal Amplifier is cont rolled by

adjust ing the resistance connected between the em it ters

U
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( crt ) . Fig . 3-8 shows a detai led block diagram of the CRT

circuit . A schemat ic of this circuit is shown on diagram 10

at the rear of this manual .
C

are lim ited from overdrive by CR1251, CR1252 , CR1253 ,

and CR1273 . The input diodes CR1253 and CR1273

become back - biased when the signal level at either input

becomes too posit ive , and the diodes connected back to

back between the two signal paths ensure that the signal

amplitude side to side will be lim ited to a maximum of
about 0.7 volt .

n

n

1

�

�

�

�

�

Transistors Q1254 and Q1274 are invert ing amplifier

stages whose collector signals drive the em it ters of

complementary amplifiers Q1262 - Q1266 and Q1282

Q1286 respect ively . C1256 , C1262 , and C1282 provide a

signal path for fast ac signal current from one side of the

amplifier to the other . R1260 - R1261 and R1280 - R1281 are

the feedback elements in the amplifier with C1261 and

C1281 providing high - frequency compensat ion . The out

put signal from Q1262 - Q1266 drives the right crt deflec

t ion plate , while the signal from Q1282 - Q1286 drives the
left .

High - Voltage Oscillator

Q1418 and associated circuit ry compose the high

voltage osci llator that produces the drive for high - voltage

t ransformer T1420 . When the inst rument is turned on ,

current through Q1416 provides forward bias for Q1418 .

Transistor Q1418 conducts and its collector current

increases , which develops a voltage across the collector

winding of T1420 . This produces a corresponding voltage

increase in the feedback winding of T1420 , which is

connected to the base of Q1418 , and Q1418 conducts even

harder . Eventually the rate of collector current increase in

Q1418 becomes less than that required to maintain the

voltage across the collector winding , and the output

voltage drops . This turns off Q1418 by way of the feedback

voltage to the base . The voltage waveform at the collector

of Q1418 is a sine wave of the resonant frequency of

T1420 . Q1418 remains off while the field collapses in the

primary of T1420 . When the field is collapsed sufficient ly ,

the base of Q1418 becomes forward biased into conduc

t ion again and the cycle begins anew . The amplitude of

CRT CIRCUIT

Int roduct ion

The CRT circuit provides the voltage levels and cont rol

circuits necessary for operat ion of the cathode- ray tube

� HIGH VOLTAGE
MULTIPLIER

U1432C TRACE
ROTATION

$ 1150 * CRT
V1440

TIME/ DIV S400 C1471 R1440

n

�

�

BEAM
FINDERINTENSITY
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C

C
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�

�

�
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HO

C1424

C1452
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R 1452
Jow

1861-13A

C

Fig . 3-8 . Detai led block diagram of the CRT and Z -Axis circuits .
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substained osci llat ion depends upon the average current

delivered to the base of Q1418 . The frequency of osci lla

t ion is approximately 50 ki lohertz . Fuse F1419 protects the

unregulated +15 volt supply in the event the High -Voltage

Oscillator stage becomes shorted . C1419 and L1419

decouple the unregulated +15 volt supply and prevent the

current changes present in the circuit from affect ing the
+15 volt regulator .

High -Voltage Rect if iers and Output

The high - voltage t ransformer T1420 has two output

windings . One winding provides heater voltage for the

cathode- ray tube . The heater voltage can be supplied from

the High -Voltage Supply , since the cathode- ray tube has a

very low heater current drain . The cathode and heater of

the crt are connected together to elevate the heater and

prevent cathode- to - heater breakdown . One high - voltage

winding provides both the negat ive cathode potent ial and

the posit ive anode accelerat ing voltage . The crt grid bias

voltage is derived by a dc restorer circuit that uses a

sample of the signal in the high - voltage winding in

conjunct ion with dc levels supplied by the Z -Axis

Amplifier and the negat ive cathode potent ial .

High - Voltage Regulator

Feedback from the crt cathode -2450 volt supply is

applied to the base of Q1404 through R1431D . Any change
in the level at the base of Q1404 produces an error signalat

the collector of Q1404 , which is amplif ied by Q1408 and

Q1416 and applied to the base of Q1418 through the

feedback winding of T1420 .

�

The posit ive accelerat ing potent ial is supplied by High

Voltage Mult iplier , U1432 . Regulated output voltage is

approximately +15,500 volts . The negat ive cathode poten
t ial is supplied by half - wave rect i f ier CR 1241. Voltage

output is -2450 volts . Voltage variat ions in this supply are

monitored by the High - Voltage Regulator circuit to
provide a regulated high -voltage output .

Regulat ion occurs as follows . If the output voltage at
the � 2450 volt test point starts to go posit ive ( less
negat ive ) , this posit ive-going change is applied to the

base of Q1404 . Q1404 conducts harder , which in turn

causes Q1408 and Q1416 to conduct harder . This results

in greater bias current to the base of Q1418 through the

feedback winding of T1420 . Now , Q1418 is biased closer

to its conduct ion level so that it comes into conduct ion

sooner to produce a larger induced voltage in the

secondary of T1420 . This increased voltage appears as a
more negat ive voltage at the --2450 volt test point to

correct the original posit ive- going change . By sampling
the output from the crt cathode supply in this manner , the
total output of the High - Voltage Supply is held relat ively
constant .

CRT Control Circuits

Focus of the crt display is cont rolled by FOCUS control

R 1430. ASTIG adjustment R1445 , which is used in con
junct ion with the FOCUS control to provide a well - defined

display , varies the posit ive level on the ast igmat ism grid .

Geometry adjustment R1442 varies the posit ive level on
the horizontal deflect ion plate shields to cont rol the

overall geometry of the display .

The output voltage level of the High - Voltage Supply is
cont rolled by the High Voltage Adjustment R1400 in the

base circuit of Q1404 . This adjustment sets the conduc
t ion of Q1404 to a level that establishes a � 2450 volt

operat ing potent ial at the crt cathode .

Two adjustments cont rol the t race alignment by vary

ing the magnet ic field around the crt . Y- Axis adjustment
R 1446 cont rols the current through L1446 , which affects
the crt beam after vert ical deflect ion , but before horizontal

deflect ion . Therefore , it affects only the vert ical ( Y)

components of the display . TRACE ROTATION adjust

ment R1440 cont rols the current through L1440 and
affects both vert ical and horizontal rotat ion of the beam .

Q1413 and Q1414 compose an overvoltage protect ion
circuit . If the crtcathode supply approaches approximate
ly - 3000 volts , the voltage level at the em it terofQ1416 will
be very close to -6 volts . Normally Q1413 and Q1414 are
biased off and do not conduct . When the voltage level at
the em it ter of Q1416 reaches approximately 46 volts ,
Q1413 is biased into conduct ion which in turn biases
Q1414 on . Q1414 now starts to turn off Q1416 . This

reduces the base drive to Q1418 and prevents the

amplitude of osci llat ions from increasing . This prevents
the crt cathode supply from going more negat ive than
approximately � 3000 volts .

Z - Axis Amplifier

The Z- Axis Amplifier circuit cont rols the crt intensity
level from several inputs . The effect of these input signals
is to either increase or decrease the t race intensity , or to

completely blank port ions of the display . The input

t ransistor Q1466 is a current - driven , low input impedance
amplifier . It provides term inat ion for the input signals as
well as isolat ion between the input signals and the

following stages . The current signals from the various
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�
cont rol sources as connected to the em it ter of Q1466 and

the algebraic sum of the signals determ ines the collector
conduct ion level ,

CALIBRATOR
MULTIVIBRATOR

Q1590 , Q1594

OUTPUT
AMP
Q1598

R1597

AMPLITUDE

Q1472 , Q1474 , and Q1478 compose a feedback
amplifier stage ; R1468 and R1469 are the feedback

elements . C1469 and C1471 provide high frequency
compensat ion . Q1472 is an em it ter follower providing
drive to complementary amplifier Q1474 -Q1478 . Diodes

CR1468 , CR1472 , and CR1476 provide protect ion in the
event of high - voltage arcing .

R1598

CALIBRATOR

( FRONT- PANEL
PROBE LOOP)

�

�

�

�

�

�

R1599

In the .1 s , 2 s , .5 s , and X- Y posit ions of the TIME/ DIV

switch , +5 volts is connected to the anode of CR1463 . This

lim its the effect ive range of the INTENSITY control to

reduce the unblanking capabili t ies of the amplifier ,
thereby reducing the possibi li ty of inadvertent ly burning
the crt phosphor .

1861-14

Fig . 3-9 . Detai led block diagram of the Calibrator circuit .

When the BEAM FINDER pushbut ton is pressed , two
things occur : First , +15 volts is applied to the anode of
CR 1465 which li fts the em it ter of Q1466 sufficient ly

posit ive to ensure there will be no conduct ion through

Q1466 . Secondly , R1470 becomes connected to � 8 volts

through R1477 which establishes a fixed predeterm ined
unblanking level at the output of the amplifier . Thus , the

INTENSITY control and all of the input unblanking signals
have no cont rol over the intensity level of the crt display

when the BEAM FINDER pushbut ton is pressed .

CALIBRATOR current loop on the inst rument front panel .

Fig . 3-9 shows a detai led block diagram of the Calibrator
circuit . A schemat ic of this current is shown on diagram 11
at the back of this manual .

DC Restorer Circuit

Mult ivibrator

Q1590 and Q1594 along with their associated circuit ry

compose an astable mult ivibrator . The basic frequency of

the mult ivibrator is approximately 1 ki lohertz and is

essent ially determ ined by the resistor and capacitor

combinat ion of C1592 , R1591, and R 1593. Transistors

Q1590 and Q1594 alternately conduct , producing a

square -wave output signal , which is taken from the

collector of Q1594 . The amplitude of the square wave is

lim ited in the negat ive direct ion by the base- em it ter

junct ion of Q1598 and in the posit ive direct ion by CR 1596 .

C1488 , C1487, CR1483 , CR1487, CR 1488 , and R 1486
form a dc restorer circuit . All dc levels in this circuit are

referenced to the negat ive potent ial of the crt cathode . The

voltage difference across R1486 approximately equals the

voltage swing present at the junct ion of CR1482 and
CR1483 . The cont rol grid end of R1486 is more negat ive
than the end connected to CR1488 . The amplitude of the

voltage swings present at the junct ion of CR 1482 and
CR1483 is determ ined by the voltage levels established by

the Z -Axis Amplifier and the CRT Bias adjust circuit .

}

�

�

�

�

n

�

�

n

CALIBRATOR

Output Amplifier

The output signal from the Mult ivibrator overdrives

Output Amplifier Q1598 to produce an accurate square

wave at the output . When the base of Q1598 goes posit ive ,
Q1598 is cut off and the collector level drops to ground .

When the base goes negat ive Q1598 is biased into

saturat ion and the collector of Q1598 rises posit ive to

about +5 volts . Amplitude adjustment R 1597 adjusts the

resistance between the collector of Q1598 and ground to

determ ine the amount of current allowed to flow , which in

turn determ ines the voltage developed across R1599 .

Int roduct ion

The Calibrator circuit produces a square - wave output
signal with accurate voltage and current amplitudes . This

output is avai lable as a voltage or current at the
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A TRIGGER VIEW AMPLIFIER LOW-VOLTAGE POWER SUPPLY

Introduct ion

The A Trigger View Amplifier circuit amplif ies a sample

of the signal present in the A Trigger Generator circuit and

passes it on to the Vert ical Output Amplifier for display on

the crt when the TRIG VIEW pushbut ton is pressed . This

provides a method of making a quick and convenient

check of the signal being used to t rigger the A Sweep

Generator and is intended primari ly to be used to check

the signal applied to the A EXTERNAL TRIGGER INPUT

connector . Fig . 3-10 shows a detai led block diagram of the

A Trigger View Amplifier circuit . A schemat ic of this circuit

is shown on diagram 11 at the back of this manual .

Int roduct ion

The Low-Voltage Power Supply circuit provides the

operat ing power for this inst rument from five regulated

supplies and one unregulated supply . Elect ronic regula

t ion is used to provide stable , low - ripple output voltages .

Fig . 3-11 shows a detai led block diagram of the Power

Supply circuit . A schemat ic of this circuit is shown on

diagram 12 at the back of this manual .

uS338B

TRIG VIEW

Power Input

Power is applied to the primary of t ransformer T1501

through Line Fuse F1501 , POWER switch S1501, Thermal

Cutout S1502 , Line Voltage Selector switch S1503 , and the

Regulat ing Range Selector Assembly . Line Voltage Selec

tor switch S1503 connects the spli t primaries of T1501 in

parallel for 115 volt nom inal operat ion , or in series for 230

volt nom inal operat ion . Line Fuse F1501 should be

changed to the correct value to provide the correct

protect ion for each nom inal line voltage . See Elect rical

Parts List for correct fuse values .

TRIGGER
SIGNAL
FROM

A TRIGGER
GENERATOR

INPUT
AMP

Q672 ,
Q682

OUTPUT
AMP
Q678 ,
Q688

1861-15
The vacant windings between pins 10 , 11 and 12 of

T1501 are intended for use with the opt ional Inverter

Circuit Board ( Opt ion 7) or DM -series Digital Mult imeters .

Opt ion 7 allows the inst rument to be operated from an

external dc power source or an 1106 Power Supply .

Opt ion 7 and DM - series Digital Mult imeters cannot be

used at the same t ime .

wi

U

Fig . 3-10 . Detai led block diagram of the Trigger View Amplifier .

>

Amplif ier

The amplifier consists of two em it ter -coupled push

pull amplif ier stages . The emit ter source voltage for Q672

and Q682 is switched on and off by the TRIG VIEW push

but ton . With the TRIG VIEW pushbut ton not pressed , the

em it ters of Q672 and Q682 are returned to --8 volts

through R691 . This reverse- biases the base-em it ter junc

t ions of the t ransistors , prevent ing any loading of the A

Trigger Generator circuit . When the TRIG VIEW push

but ton is pressed , the em it ters of Q672 and Q682 are

returned to +15 volts through R690 . This forward biases

Q672 and Q682 to allow signal amplif icat ion . R675 adjusts
for correct dc balance in the circuit .

Secondary Circuit

The -8 volt , +5 volt , +15 volt , and +55 volt supplies are

series - regulated supplies . U1524A and B and U1554A and

B are 2 channel high -gain amplif ier cells with different ial

inputs . These amplifiers monitor voltage variat ions in the

output voltages and supply correct ion signals to the series

regulat ing t ransistors .

Current lim it ing circuits provide short circuit protec

t ion for each of the regulated supplies . The following
discusses the +55 volt current lim it circuit . The other

current lim it ing circuits work in a sim ilar manner .
U

9Normally , the output of the Vert ical Switching Amplifier

is applied to the input of the Delay Line . When the TRIG

VIEW pushbut ton is pressed , the signal from the Vert ical

Switching Amplifier is removed and the output from the A

Trigger View Amplifier is applied in its place .

In the +55 volt supply Q1536 is normally biased off .

Under normal condit ions the base of Q1536 sets at about

+55 volts . As supply current increases the voltage drop

across R1534 increases . This increasing voltage is

coupled through the base of Q1534 to the voltage divider
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Fig . 3-11. Detai led block diagram of the Low Voltage Power Supply .
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Circuit Descript ion � 465 Service ( SN B250000 & up )

Fig . 3-12 shows the act ion of the current lim it ( foldover )

circuit . Q1536 begins conduct ing at point A. At point B the

supply is direct ly shorted to ground through a current
meter .

composed of R1532 and R1533 which causes the base of

Q1536 to go more posit ive . When the supply current

increases sufficient ly Q1536 turns on .The collector of

Q1536 moves in the negat ive direct ion which begins

turning off Q1532 and Q1534 . Transistor Q1534 must

cont inue conduct ing some current when the supply is

lim ited , in order to drop enough voltage across R1534 to

keep Q1536 biased on . The supply output voltage can be

any value between its regulated value and O volt , depen

ding on the load it is t rying to supply ( see Fig . 3-12 ) . The

lim it ing t ransistors for the other supplies are :

C1510 , C1511, and R 1511 compose a wave- shaping
circuit that provides a sample of the ac voltage present in

the secondary of T1501 to the t rigger circuit ry for use in

the LINE posit ions of the Trigger SOURCE switches .
CR 1512 provides a relat ively fast discharge path for C1542
when inst rument power is turned off .

+15 V

+5 V

-8V

+110 V

Q1548

Q1558

Q1568

Q1518

SUPPLY VOLTAGE
60 V

50 V
NORMAL

OPERATING

CONDITION ,

FAN MOTOR CIRCUIT
A , 01536

BEGINS

CONDUCTING,
40 V

30 V

20 V

10 V

B. DEAD SHORT

The fan motor used in the 465 is a brushless dc fan

motor using Hall Effect devices . The fan motor circuit ry

varies the rotat ional speed of the fan with variat ions in

operat ing temperature . When the ambient temperature
increases , the value of therm istor RT1696 reduces . This

biases Q1698 on harder to conduct more current through

the Hall devices . Higher currents through the Hall devices

causes the potent ial difference across them ( for instance ,

between pins 6 and 8 of the fan ) to increase . This potent ial
difference biases one of a pair of t ransistors on and the

other off . For instance , if pin 8 is more posit ive than pin 6 of
the fan , Q1690A will be on and Q1690D will be off . The

higher the potent ial difference between pin 8 and pin 6 the

harder the on t ransistor will be conduct ing . The harder the

t ransistor is conduct ing,the faster the fan rotates .

OV
100 200 300 400 500

MA
1861-17 LOAD CURRENT

LIFig . 3-12 . Foldover circuit act ion .

|
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Sect ion 4� 465 Service ( SN B250000 & up )

MAINTENANCE

Introduct ion

This sect ion of the manual contains informat ion for use

in prevent ive maintenance , t roubleshoot ing and correc

t ive maintenance .

5. Lift the cabinet up unt i l i t is separated from the

inst rument and power cord .

WARNING

�

�

�

�

�

1

n

CABINET AND RACK ADAPTER

REMOVAL

Dangerous potent ials exist at several points

throughout this inst rument . When the inst rument is

operated with the cabinent removed ,do not touch

exposed connect ions or components . Some t ran

sistors may have elevated cases . Disconnect power

before cleaning the inst rument or replacing parts .

Standard Cabinet Removal

The standard inst rument cabinet can be removed in the

following manner : Standard Cabinet Installat ion

1. Disconnect the inst rument power cord from the

power source.

The standard inst rument cabinet should be installed in

the following manner :

1. Disconnect the inst rument power cord from the

power source .

2. Install the front - panel cover and set the inst rument

face on a flat surface .
2. If the Vert ical Output circuit - board cover is not in

place , install the cover on the top of main chassis . Where

parts were removed or replaced check all sect ions of the

inst rument for proper assembly . It may by helpful to use

the diagrams in Sect ion 9 , Mechanical Parts List , for the

locat ions of parts .

3. Unwrap the power cord from the inst rument feet .

4. Remove the 6 screws indicated in Fig . 4-1 and

remove the rear cabinet frame with feet and screws from

the inst rument as an intact assembly .

3. 465 DM -series only- If the DM -series main circuit

board is not in place, install the board on the main chassis .

4. Install the front - panel cover and set the inst rument

face on a flat surface .

nn

�

�

�

�

�

�

�

5. Place the cabinet handle against the bot tom of the

cabinet ( bot tom of cabinet is nearest the carrying handle

pivot points )

2x90x032.
K : 84634 seco ..XxxWauw SECURING

SCREWS

ogos

6. Pull the power cable through the cabinet and slide

the cabinet over the inst rument using care to avoid

pinching cables or damaging components that prot rude

from circuit boards .
E W28

1861-21 7. Using both hands , press light ly on the top and

bot tom sides of the cabinet unt i l the front edge of the

cabinet is inserted into the braided gasket groove around

the full periphery of the front cabinet frame .Fig . 4-1. Removing the wrap around cabinet .
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Maintenance - 465 Service ( SN B250000 & up )

8. Pull the power cord through the rear cabinet frame ,

align a cutout port ion in the frame for proper fit at the

regulat ing - range selector cover and work the frame into
place .

4. Remove 10 screws that hold the rear support plate to

an angle bracket on one side , to the Rack Adapter chassis

on the opposite side , and to the rear of the inst rument.

Remove the rear support - plate and blue- plast ic rear
frame .

U

5. Slide the inst rument forward through the adapter

cabinet , using both hands ( front and rear ) to li ft and guide

the inst rument unt i l separated from the Rack Adapter .

9. Set the feet and screws in place and exert a light

downward pressure on the rear cabinet frame with 1 hand

and arm . Press light ly on the top and bot tom sides of

cabinet with the other hand , checking that cabinet edge is
properly seated in the gasket groove of both front and rear
frames . Cont inue to exert a downward pressure and

t ighten the 6 screws of the rear frame to a snug fit . Do not

over - t ighten these screws .

WARNING

The standard cabinet protects this inst rument from

dust in the interior and also provides protect ion to

personnel from the operat ing potent ials present . In addi

t ion , the cabinet reduces the em i ( elect romagnet ic in
terference ) radiat ion from the inst rument and interference

to the display due to other equipment .

Dangerous potent ials exist at several points

throughout this inst rument . When the inst rument is

operated with the Rack Adapter removed , do not

touch exposed connect ions or components . Some

transistors may have elevated cases . Disconnect

power before cleaning the inst rument or replacing

parts .

1
Rack Adapter Installat ion

The Rack Adapter should be installed in the following
manner :

|
The front - panel cover provides a dust - t ight seal around

the front panel and protects the front panel when storing

or t ransport ing the inst rument.
1. Disconnect the inst rument power cord from the

power source .

Rack Adapter Removal

The Rack Adapter can be removed from the inst rument

in the following manner :

1. Remove the hardware that fastens the Rack Adapter

to the rack and pull the adapter part ially out . Disconnect
the inst rument power cord from the power source and

remove any interconnect ing cables .

2. If the Vert ical Output circuit - board cover is not in

place , install the cover on the top of the 465 main chassis .

Check all sect ions of the inst rument where parts were

removed or replaced for proper assembly . It may be

helpful to use the diagrams in Sect ion 9 , Mechanical Parts

List for the locat ions of parts .

U

3. Set the bot tom of the Rack Adapter on a flat surface ,

pull the power cord through the cabinet port ion of the
Rack Adapter and slide the inst rument rearward using
both hands ( front and rear ) to li ft and guide the inst rument

unt i l fully inserted . Use care to avoid pinching cables or

damaging components that prot rude from circuit boards.

NOTE C

If it is desired to t i lt the Rack Adapter and inst rument ,
remove a screw from the rear of each slide sect ion

mounted to the Rack Adapter . These securing

screws are an important part of the mount ing and
should be installed when t i lt operat ion is not
necessary

4. Check that the front edge of the cabinet port ion of
the Rack Adapter is inserted into the braided gasket

groove around the full periphery of the inst rument front

frame . Pull the power cord through the blue- plast ic rear

frame , align a cutout port ion in the plast ic frame for proper
fit at the regulat ing - range selector cover , and work the
frame into place .

2. Remove the Rack Adapter , with inst rument , from the
rack and set the bot tom of the complete assembly on a flat
surface .

3. Remove 2 setscrews from the top , front of Rack
Adapter chassis , ( A 0.125 - inch Allen wrench is required to
remove the setscrews . ) It may be helpful to use the

diagrams in Sect ion 9 , Mechanical Parts List for the

locat ions of parts .

5. Apply the rear support bracket to the rear of the

Rack Adapter . Install , without t ightening , 6 screws that
secure the rear support bracket through the blue - plast ic
frame to the rear of the inst rument and 4 screws that

secure the rear support bracket to an angle bracket and to
the Rack Adapter chassis .

4-2
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�

6. Check that all parts of the complete assembly are

properly seated , then t ighten to a snug fit the screws at the

rear of the inst rument and the screws at the adapter

chassis . Do not overt ighten these screws.

Cleaning

The cabinet provides protect ion against dust in the

interior of the inst rument . Operat ion without the cabinet in

place necessitates more frequent cleaning . The front

cover provides a measure of dust protect ion for the front

panel and the crt face . The front cover should be installed

when storing or t ransport ing the inst rument .

1

�

�

7. Install 2 setscrews at the top - front of the Rack

Adapter chassis . ( A 0.125 - inch Allen wrench is requred to

install the setscrews . )

8. Mount the Rack Adapter slide sect ions to the rack

slide assemblies , connect the power cord , connect any

interconnect ing cables , push the Rack Adapter into final

operat ing posit ion , and install the adapter - to - rack

hardware .

n

�

The Rack Adapter cabinet ( Part No. 016-0556-00 ) for

the 465 provides the proper elect rical environment for the

inst rument , reduces dust collect ion , reduces handling

damage to a m inimum , and provides a means for mount ing

the inst rument solidly to a surface such as a rack or

console .

C

Interior . Accumulat ion of dust and dirt should be

removed as often as operat ing condit ions require . Dirt can

cause overheat ing and component breakdown . Dirt on

components acts as an insulat ing blanket and prevents

efficient heat dissipat ion . It also provides an elect rical

conduct ion path which can result in inst rument fai lure

especially under high hum idity condit ions . The best way
to clean the interior is to blow off the accumulated dust

with dry , low -pressure air ( approximately 9 lb / in ? ) .

Remove any dirt which remains with a soft brush or a cloth

dampened with a m ild detergent and water solut ion . A

cot ton - t ipped applicator is useful for cleaning in narrow

spaces or for cleaning ceram ic term inal st rips and circuit

boards .
m

CAUTION

ma

Avoid the use of chem ical cleaning agents which

m ight damage the plast ics used in this inst rument .

Do not use chem icals which contain acetone,

benzene , toluene , xylene , pet roleum ether , white

kerosene , carbon tet racholoride , methylene

chloride , t richloroethane , t richolorot ri f luoroethane

( freon 113 , -t f , -ta , -te , -tmc ) and t richlorethylene .

Recommended cleaning agents are isopropy !

alcohol , keli te ( 1 part keli te , 20 parts water ) , and a

solut ion of 1% mild detergent and 99 % water . In the

absence of these cleaners it is safe to use ethyl

alcohol ( methanol ) .

PREVENTIVE MAINTENANCE

� Int roduct ion

Prevent ive maintenance consists primari ly of cleaning

and visual inspect ion . When performed on a regular basis ,

prevent ive maintenance can prevent inst rument

breakdown and ensure the reliabi li ty of this inst rument.

The severity of the environment to which the 465 is

subjected will determ ine the frequency of maintenance . A

convenient t ime to perform prevent ive maintenance is just

prior to recalibrat ion of the inst rument .

�

�

�

�

�

�

�

�

�

C
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Maintenance� 465 Service ( SN B250000 & up )

4. If any lint or dirt remains , use clean low - pressure air

( approximately 9 lb / in ? ) to remove . Do not use tweezers or

other hard cleaning tools on the fi lter as the special finish

may be damaged .

Most spray circuit coolants contain freon 12 as a

propellant . Because many freons adversely affect

switch contacts , check the contents and brand name

before using a spray coolant . Use the following

brand names for an acceptable coolant : Art ic

Freeze, Quik - Freeze, and Can - O- Gas . Do not use

Zero Mist brand of circuit coolant . The only

recommended circuit coolants for the volts / division

at tenuators are dry ice ( CO2 ) or isopropyl alcohol .

1

5. When not in use , store the mesh fi lter in a lint - free

dust - proof container such as a plast ic bag .

�

Switch Contacts . Most of the switching in the 465 is

accomplished with circuit - board mounted , cam - actuated
contacts . Care must be exercised to preserve the high

frequency characterist ics of these switches . Seldom is

switch maintenance necessary , but if i t is required ,

observe the following precaut ions .

Air Fi lter . The air fi lter should be visually checked every

few weeks and cleaned or replaced if dirty . More frequent

inspect ions are required under severe operat ing con

dit ions . The following procedure is suggested for cleaning

the fi lter . If the fi lter is to be replaced , order new air fi lters

from your local Tekt ronix Field Office or representat ive ;

order by Tekt ronix Part Number 378-0044-01.

UCleaning the switch contacts should only be done

using isopropyl alcohol , especially in the area of the

vert ical at tenuator boards . Carbon - based solvents will

damage the polyphenylene oxide boards used for the

at tenuators . Apply the isopropyl alcohol with a camel hair

brush . Do not use cot ton swabs as they tend to snag on

contacts , possibly causing damage , and hold st rands of

cot ton , causing interm it tent elect rical contact .

1. Remove the fi lter by pulling it out of the retaining

frame on the rear panel . Be careful not to drop any of the

accumulated dirt into the inst rument .

2. Flush the loose dirt from the fi lter with a st ream of

hot water .
11

u3. Place the fi lter in a solut ion of m ild detergent and

hot water and let it soak for several m inutes .

Exterior . Loose dust accumulated on the outside of the

osci lloscope can be removed with a soft cloth or small

paint brush . The paint brush is part icularly useful for

dislodging dirt on and around the front - panel cont rols .

Dirt which remains can be removed with a soft cloth

dampened in a m ild solut ion of detergent and water .

Abrasive cleaners should not be used .

4. Squeeze the fi lter to wash out any dirt which

remains .

U
5. Rinse the fi lter in clear water and allow it to dry .

a

CRT. Two plast ic light fi lters , one blue and one clear ,

are provided with the osci lloscope . Clean the light fi lter

and the crt face with a soft lint - free cloth dampened with

denatured alcohol or a m ild water and detergent solut ion .

The opt ionalcrt mesh fi lter can be cleaned in the following
manner :

6. Coat the dry fi lter with an air - fi lter adhesive

( available from air condit ioner supplier , or order Tekt ronix

Part Number 006-0580-00 ) .

7. Let the adhesive dry thoroughly .

1. Hold the fi lter in a vert ical posit ion and brush light ly
with a number 7 soft watercolor brush to remove light
coat ings of dust and lint .

8. Re - install the fi lter in the retaining frame .

U
2. Greasy residues or dried - on dirt can be removed

with a solut ion of warm water and a neut ral pH liquid

detergent . Use the brush to light ly scrub the fi lter .

Visual Inspect ion

The inst rument should be inspected occasionally for

such defects as broken connect ions , broken or damaged

ceram ic st rips , improperly seated sem iconductors ,

damaged or improperly installed circuit boards , and heat

damaged parts .

1

3. Rinse the fi lter thoroughly in clean water and allow
to air dry .
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The correct ive procedure for most visible defects is

obvious ; however , part icular care must be taken if heat

damaged components are found . Overheat ing usually

indicates other t rouble in the inst rument ; therefore , it is

important that the cause of overheat ing be corrected to

prevent recurrence of the damage .

Troubleshoot ing Aids

Troubleshoot ing Charts . As an aid in locat ing problem

areas , t roubleshoot ing charts have been provided for the

low voltage power supplies , the - 2450 volt power supply ,

and for a no visible display condit ion . These can be found

on pullout pages in the Diagrams sect ion .

�

�

n

�

�

n

�

n

�

Lubricat ion

The fan motor and most of the potent iometers used in

the 465 are permanent ly sealed and generally do not

require periodic lubricat ion . The switches used in the 465 ,

both cam- and lever - type , are installed with proper

lubricat ion applied where necessary and will rarely re

quire any addit ional lubricat ion . A regular periodic

lubricat ion program for the 465 is not recommended .

Diagrams. Complete circuit diagrams are given on

foldout pages in the Diagrams sect ion . The port ions of the

circuit mounted on circuit boards are enclosed with grey

lines . The component number and elect rical value of each

component in this inst rument are shown on the dia ams

(see the first page of the Diagrams sect ion for definit ion of

the reference designators used to ident ify components in

this inst rument ) . Each main circuit is assigned a series of

component numbers to assist in ident i fying which circuit

they are in . Important voltages and waveforms are also

shown on the diagrams . The physical locat ions of the

waveform test points are shown on the Circuit Board

illust rat ions .
Sem iconductor Checks

Periodic checks of the t ransistors and other sem i

conductors in the osci lloscope are not recommended . The

best check of sem iconductor performance is actual

operat ion in the inst rument .

Recalibrat ion

To ensure accurate measurements , check the calibra

t ion of this inst rument after each 1000 hours of operat ion

or every six months if used infrequent ly . In addit ion ,

replacement of components may necessitate recalibrat ion

of the affected circuits . The calibrat ion procedure can also

be helpful in localizing certain t roubles in the inst rument .

In some cases , m inor t roubles may be revealed and / or

corrected by recalibrat ion . Complete calibrat ion inst ruc

t ions are given in the Calibrat ion sect ion . If only a part ial

calibrat ion is performed , see the interact ion chart , Table

6-1 , for possible interact ions with circuits not adjusted .

Circuit Board Illust rat ions . In conjunct ion with each

circuit diagram is a circuit board i llust rat ion . These can be

found on the back of the pullout page preceding the circuit

diagram it relates to . Each circuit component shown on

the circuit diagram is ident if ied on the circuit board

i llust rat ion by its component number . Each circuit board

i llust rat ion is sect ioned by a grid system . A table is

provided list ing all components on the circuit board

illust rat ion with their grid locat ions to faci li tate rapid

physical locat ion of any component shown on the circuit

diagrams

Adjustment Locat ions Illust rat ions . To aid in locat ing

test points and adjustable components , the adjustment

locat ions pullout pages ( normally used with the calibra

t ion procedure ) perm it very rapid locat ion of test points

and adjustments because only these components are

ident if ied .

TROUBLESHOOTING

�

�

�

�

�

�

�

�

�

Int roduct ion

The following informat ion is provided to faci li tate

t roubleshoot ing . Informat ion contained in other sect ions

of this manual should be used along with the following

informat ion to aid in locat ing the defect ive component . An

understanding of the circuit operat ion is helpful in

locat ing t roubles , part icularly where integrated circuits

are used . See the Circuit Descript ion sect ion for this

informat ion .

Resistor Color - Code. In addit ion to the brown com

posit ion resistors , some metal - fi lm resistors and some

wire- wound resistors are used in the 465. The resistance

values of wire- wound resistors are usually printed on the

body of the component . The resistance values of composi

t ion resistors and metal - fi lm resistors are color -coded on

the components with EIA color - code ( some metal - fi lm

resistors may have the value printed on the body ) . The

color - code is read start ing with the st ripe nearest the end

of the resistor . Composit ion resistors have four st ripes

which consist of two significant figures , a mult iplier , and a

tolerance value ( see Fig . 4-2 ) . Metal - fi lm resistors have

five st ripes consist ing of three significant figures , a

mult iplier , and a tolerance value .

4-5
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COLOR CODE 1861-20 A

2

I

M

M
2008

23D

M
COMPOSITION

RESISTORS

SMALL DISC
CAPACITORS u

�
M

’90s
TC

2009

DIPPED
TANTALUM
ELECTROLYTICS

29000

(

ADIDAS

METAL- FILM
RESISTORS

CERAMIC
CAPACITORS

� � �1 X 2 ) and 3 - 1st , 2nd , and 3rd significant figures

M --mult iplier T -- tolerance

uTC -temperature coefficient
T and / or ( TC) color code may not be present

on some capacitorsP -polari ty and voltage rat ing

COLOR SIGNIFICANT
FIGURES

RESISTORS

MULTIPLIER TOLERANCE

CAPACITORS

MULTIPLIER TOLERANCE

over 10 pF under 10 pF

DIPPED
TANTALUM
VOLTAGE

RATING

BLACK 1 1 + 20 % +2 pF 4 VDC

BROWN 1 10 +1 % 10 +1 % +0.1 pF 6 VDC

RED 2 + 2 % 102 or 100 + 2 % 10 VDC

ORANGE 3 + 3 % + 3 % 15 VDC

YELLOW 4

102 or 100

103 or 1 K

104 or 10 K

105

106 or 1 M

+ 4 %

103 or 1000

104 or 10,000

105 or 100,000

+100 % -9 % 20 VDC

GREEN 5 or 100 K + 12 % + 5 % +0.5 pF 25 VDC

BLUE 6 * %% 106 or 1,000,000 35 VDC

VIOLET 7 11/ 10 % 50 VDC

GRAY 8 102 +80 % -20% +0.25 pFor 0.01

101 or 0.1WHITE 9 + 10 % 1 pF 3 VDC

GOLD 10 or 0.1 +5 %
-2

SILVER 10 or 0.01 + 10 %

NONE - +20 % +10 % # 1 pF

Fig . 4-2 . Color codes .
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Purpose : To check operat ing waveforms .

Example : Tekt ronix 465 Oscilloscope with in

cluded 10X probe.

Capacitor Markings . The capacitance values of com

mon disc capacitors and small elect rolyt ics are marked on

the side of the component body . The white ceram ic

capacitors used in the 465 are color - coded in picofarads ,

using a modified EIA code ( see Fig . 4-2 ) . The dipped

tantalum capacitors used in the 465 are color - coded in

m icrofarads ( see Fig . 4-2 ) . The color dot indicates the

posit ibe lead and voltage rat ing . Be careful to observe the

polari ty and voltage rat ing as they are easily dest royed by

reverse or over voltage .

3. Mult imeter

Descript ion : Non - loading digital mult imeter .

Voltmeter , 10 megohm input impedance and to

150 volts range ; dc voltage accuracy , within 0.15 %;

display , 4 1/ 2 digits . Ohmmeter , to 20 megohms .

Purpose : To check voltages and for general

t roubleshoot ing .

Diode Color - Code . The cathode end of each glass

encased diode is indicated by a st ripe , a series of st ripes ,

or a dot . For most si licone or germanium diodes with a

series of st ripes , the color - code ident if ies the three

significant digits of the Tekt ronix Part Number using the

resistor color - code system ( e.g. , a diode color - coded pink

or blue- , brown - gray - green indicates Tekt ronix Part

Number 152-0185-00 ) . The cathode and anode ends of

metal - encased diodes can be ident if ied by the diode

symbol marked on the body .

4. Variable Autot ransformer

Descript ion : Output variable from to 140 volts ,

1.2 amperes m inimum rat ing . Must have a 3 - wire

power cord , plug and receptacle .

Purpose : To vary the input line voltage when

t roubleshoot ing in the power supply .Sem iconductor Lead Configurat ions . Typical sem icon

ductor lead configurat ions are shown at the beginning of

the diagrams sect ion .

Example : General Radio W8 MT 3 VM or W 10

MT 3 W Metered Variac Autot ransformer .

�

�

�

�

�

�

�

�

no

�

�

�

�

�

�

�

�

�

Troubleshoot ing Equipment

The following equipment is useful for t roubleshoot ing .

1. Sem iconductor Tester

Descript ion : Dynam ic - type tester . Must be

capable of measuring reverse breakdown voltages
of at least 400 volts .

Troubleshoot ing Techniques

This t roubleshoot ing procedure is arranged in an order

which checks the simple t rouble possibi li t ies before

proceeding with extensive t roubleshoot ing . The first few

checks ensure proper connect ion , operat ion and calibra

t ion . If the t rouble is not located by these checks , the

remaining steps aid in locat ing the defect ive component.

When the defect ive component is located , it should be

replaced following the replacment procedure given under

Correct ive Maintenance .Purpose : To test sem iconductors .

Example : Tekt ronix 576 Curve Tracer or

Tekt ronix 577 ( D1 or D2 ) Curve Tracer with 177 Test

Fixture .
1. Check Control Set t ings . Incorrect cont rol set t ings

can indicate a t rouble that does not exist . If there is any

quest ion about the correct funct ion or operat ion of any

cont rol , see the Operat ing Inst ruct ions sect ion of this
manual .

2. Test Oscilloscope

Descript ion : Frequency response , dc to at least

100 megahertz ; deflect ion factor , 5 m illivolts to 5

volts / division ; Input impedance , 1 megohm , 20

picofarads ; sweep rate , 0.5 second / division to 0.05

m icrosecond / division . A 10X , 10 megohm voltage

probe should be used to reduce circuit loading for

voltage measurements .

2. Check Associated Equipment . Before proceeding

with t roubleshoot ing , check that the equipment used with

this inst rument is operat ing correct ly . Check that the

signal is properly connected and that the interconnect ing
cables are not defect ive . Also , check the power source .
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3. Check Inst rument Calibrat ion . Check the calibra

t ion of this inst rument , or the affected circuit if the t rouble

exists in one circuit . The apparent t rouble may only be a

result of m isadjustment and may be corrected by calibra

t ion . Complete calibrat ion inst ruct ions are given in the

Calibrat ion sect ion of this manual .

the Diagrams sect ion . Except ions to these

procedures are noted with the readings to which

they apply. Note the recommended test equipment,

front panel cont rol set t ings , voltage and waveform

condit ions and test equipment cable connect ion

inst ruct ions . Voltages and waveforms given on the

schemat ics should be checked against each inst ru

ment while it is operat ing properly . Deviat ions
should be noted on the schemat ics for later

reference.4. Visual Check . Visually check the port ion of the

inst rument in which the t rouble is located . Many t roubles

can be located by visible indicat ions such as unsoldered

connect ions, broken wires , damaged circuit boards ,

damaged components , etc.

U

8. Check Individual Components . The following

procedures describe methods of checking individual

components . Components which are soldered in place are

best checked by disconnect ing one end . This isolates the

measurement from the effects of surrounding circuit ry .

WARNING

5. Isolate Trouble to a Circuit . To isolate t rouble to a

part icular circuit , note the t rouble symptom . The symptom

often ident if ies the circuit in which the t rouble is located .

When trouble symptoms appear in more than one circuit ,

check the power supplies , then check the affected circuits .

If the t rouble has been isolated to a power supply follow

the Troubleshoot ing Chart for that supply . The power

supplies are interdependent . All the low voltage power

supplies depend on +55 volts for reference , If more than

one supply appears defect ive repair them in the following

order :

The Power switch must be turned off before remov

ing or replacing components .

+55 Volt

+110 Volt

+15 Volt

-8 Volt

-2450 Volt

A. Sem iconductors . A good check of t ransistor

operat ion is actual performance under operat ing

condit ions . A t ransistor can be most effect ively

checked by subst i tut ing a new component for it ( or

one which has been checked previously ) . However ,

be sure that circuit condit ions are not such that a

replacement t ransistor m ight also be damaged . If

subst i tute t ransistors are not available , use

dynam ic tester . Stat ic - type testers not

recommended , since they do not check operat ion

under simulated operat ing condit ions.

a

are

6. Check Circuit Board Interconnect ions . After the

t rouble has been isolated to a part icular circuit , check for

loose or broken connect ions , improperly seated t ran

sistors and heat damaged components .

7. Check Voltages and Waveforms . Often the defect ive

component can be located by checking for the correct

voltage or waveform in the circuit . Typical voltages are

given on the diagrams . Waveforms are shown at the left of

the circuit diagram .

When t roubleshoot ing t ransistors in the circuit

with a voltmeter , measure the em it ter - to - base and

em it ter - to - collector voltages to determ ine if the

voltages are consistent with normal circuit voltage.

Voltages across a t ransistor vary with the type of

device and its circuit funct ion . Some of these

voltages are predictable . The emit ter - to - base

voltage of a conduct ing si licone t ransistor will

normally be 0.6 to 0.8 volts . The emit ter - to - collector

voltage of saturated t ransistors is approximately 0.2

volts . Because these values are small , the best way

to check them is by connect ing the voltmeter across

the junct ion and using a sensit ive voltmeter set t ing ,

rather than by comparing 2 voltages taken with

respect to ground ( both leads of the voltmeter must

be isolated from ground if this method is used ) . If

values less than these are obtained , either the

device is short - circuited or no current is f lowing in
the circuit . If values are in excess of the base - em it ter

values given , the junct ion is back - biased or the

NOTE

U5
Voltages and waveforms given on the diagrams are

not absolute and may vary slight ly between in

st ruments . To obtain operat ing condit ions sim ilar to

those used to take these readings , see the voltage

and waveform setup procedures at the beginning of
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�
device is defect ive . Values in excess of those given

for em it ter - collector could indicate either a non

saturated device operat ing normally , or a defect ive

( open - circuited ) t ransistor . If the device is conduc

t ing , voltage will be developed across resistances in

series with it ; i f i t is open , no voltage will be

developed across resistances in series with it unless

current is being supplied by a parallel path .

D. Inductors . Check for open inductors by

checking cont inuity with an ohmmeter . Shorted or

part ially shorted inductors can usually be found by

checking the waveform response when high

frequency signals are passed through the circuit .

C

C

C

C

C

C

C

C

When troubleshoot ing field - effect t ransistors ,

the voltage across its elements can be checked in

the same manner as t ransistors . However , it should

be remembered that normal deplet ion mode opera

t ion has the gate - to -source junct ion reverse biased ,

while the enhanced mode has the junct ion foward
biased .

E. Capacitors . A leaky or shorted capacitor can

best be detected by checking resistance with an

ohmmeter on the highest scale . Do not exceed the

voltage rat ing of the capacitor . The resistance

reading should be high after init ial charge of the

capacitor . An open capacitor can be detected with a

capacitance meter or by checking whether the

capacitor passes ac signals .

IC’s ( integrated circuits ) can be checked with a

voltmeter , test osci lloscope , or by direct subst i tu

t ion . A good understanding of circuit operat ion is
essent ial to t roubleshoot ing circuits using IC’s . Use

care when checking voltages and waveforms

around the IC’s so that adjacent leads are not

shorted together . A convenient means of clipping a

test probe to the 14 - and 16 - pin IC’s is with an IC test

clip . This device also doubles as an ext ract ion tool .

Typical sem iconductor lead configurat ions are

shown at the beginning of the Diagrams sect ion .

F. At tenuators . The thick fi lm at tenuators are

best checked by subst i tut ion . If only one channel of

the 465 is not operat ing properly , and there is

reason to believe an at tenuator is defect ive , replace

the suspected at tenuator with the same at tenuator

from the other channel and check inst rument

operat ion . If proper operat ion results , order a new

at tenuator .

�

nn

�

B. Diodes . A diode can be checked for an open or

for a short circuit by measuring the resistance
between term inals with an ohmmeter set to the RX

1k scale . The diode resistance should be very high in

one direct ion and very low when the meter leads are

reversed . Do not check tunnel diodes or back diodes

with an ohmmeter .

9. Repair and Readjust the Circuit . If any defect ive

parts are located , follow the replacement procedures

given in this sect ion . Be sure to check the performance of

any circuit that has been repaired or that has any elect rical

components replaced . Recalibrat ion of the affected circuit

may be necessary . Check Table 6-1 for possible adjust

ment interact ion .

CORRECTIVE MAINTENANCECAUTION

C

C

C

C

C

C

�

�

a

Do not use an ohmmeter scale that has a high

internal current . High currents may damage the
diode . Do not measure tunnel diodes with an

ohmmeter ; use a dynam ic tester ( such as

Tekt ronix Type 576 Transistor -Curve Tracer ) .

Checks on diodes can be performed in much the

same manner as on t ransistor em it ter - to - base junc

t ions . Si licon diodes should have 0.6 to 0.8 volts

across the junct ion when conduct ing . Higher

readings indicate that they are either back biased or

defect ive , depending on polarity .

Int roduct ion

Correct ive maintenance consists of component

replacement and inst rument repair . Special techniques

required to replace components in this inst rument are
given here.

an

�

�

�

�

C. Resistors . Check the resistors with

ohmmeter . Check the Elect rical Parts List for

tolerance of the resistors used in this inst rument .

Resistors normally do not need to be replaced

unless the measured value varies widely from the

specified value .

Obtaining Replacement Parts

Standard Parts . All elect rical and mechanical part

replacements for the 465 can be obtained through your

local Tekt ronix Field Office or representat ive . However ,

many of the standard elect ronic components can be

obtained locally in less t ime than is required to order them

from Tekt ronix , Inc. Before purchasing or ordering

replacement parts , check the parts list for value , tolerance ,

rat ing and descript ion .

C
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NOTE CAUTION

Physical size and shape of a component may affect

inst rument performance , part icularly at high fre

quencies . Always use direct - replacement com

ponents , unless it is known that a subst i tute will not

degrade inst rument performance.

The Vert ical Preamplifier At tenuator circuit boards

are made of material easi ly damaged by excessive

heat . When soldering to these boards , do not use a

soldering iron with a rat ing of more than ap

proximately 15 wat ts . Avoid prolonged applicat ions

of heat to circuit - board connect ions . Use only

isopropyl alcohol when cleaning this circuit board .

Special Parts . In addit ion to the standard elect ronic

components , some special components are used in the

465. These components are manufactured or selected by

Tekt ronix , Inc. to meet specific performance re

quirements , or are manufactured for Tekt ronix , Inc. in

accordance with our specificat ions ( see Cross Index

Manufacturers Code Number to Manufacture in Elect rical

Parts List for code numbers ) . Most of the mechanical parts

used in this inst rument have been manufactured by

Tekt ronix , Inc. Order all special parts direct ly from your

local Tekt ronix Field Office or representat ive .

The following technique should be used to replace a

component on the circuit board . Most components can be

replaced without removing the boards from the inst ru

ment .

1. Grip the component lead with long - nose pliers .

Touch the soldering iron to the lead at the solder

connect ion . Do not lay the iron direct ly on the board , as it

may damage the board .

Ordering Parts . When ordering replacement parts from

Tekt ronix , Inc. , i t is imperat ive that all of the following

informat ion be included in order to ensure receiving the

proper parts .

2. When the solder begins to melt , pull the lead out

gent ly . This should leave a clean hole in the board . If not ,

the hole can be cleaned by reheat ing the solder and

placing a sharp object such as a toothpick into the hole to

clean it out . A vacuum - type desoldering tool can also be
used for this purpose .1. Inst rument type ( include modificat ion or opt ion

numbers ).

2. Inst rument serial number .

3. A descript ion of the part ( i f elect rical , include the

circuit number ) .

3. Bend the leads of the new component to fi t the holes

in the board . If the component is replaced while the board

is mounted in the inst rument , cut the leads so they will just

prot rude through the board . Insert the leads into the holes

in the board so the component is firm ly seated against the

board ( or as posit ioned originally ) . If i t does not seat

properly , heat the solder and gent ly press the component

into place .4. Tekt ronix part number .

Soldering Techniques 4. Touch the iron to the connect ion and apply a small

amount of solder to make a firm solder joint . To protect

heat - sensit ive components , hold the lead between the

component body and the solder joint with a pair of long

nose pliers or other heat sink .

WARNING

Always disconnect the inst rument from the power

source before at tempt ing to solder in the inst rument .

U5. Clip the excess lead that prot rudes through the

board ( if not clipped in step 3 ) .

Ordinary 60/ 40 solder and 35- to 40 - wat t pencil - type
soldering iron can be used to accomplish the majority of

the soldering . If a higher wat tage - rat ing soldering iron is

used on the etched circuit boards , excessive heat can

cause the etched circuit wiring to separate from the board
base material .

6. Clean the area around the solder connect ion with a

flux - remover solvent . Be careful not to remove informa

t ion printed on the board .
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3. Disconnect the vert ical POSITION control shaft

couplers from the vert ical POSITION potent iometers

(0.050" Allen wrench required ) .

When soldering to the ceram ic st rips in the inst rumenta

slight ly larger soldering iron can be used . It is

recommended that a solder containing about 3 % silver be

used when soldering to these st rips to avoid dest roying

the bond to the ceram ic material . This bond can be broken

by repeated use of ordinary t in - lead solder or by the

applicat ion of too much heat ; however , occasional use of

ordinary solder will not break the bond if excessive heat is

not applied .

4. Remove the two uncal light lenses . Pry them away

from the front panel with a fingernail and pull them straight
out .

5. Disconnect the following cables and wires :

n

If it becomes necessary to solder in the general area of

any of the high - frequency contacts in the inst rument,

clean the contacts immediately upon complet ion of the

soldering . Refer to the sect ion ent it led Switch Contacts

under Prevent ive Maintenance for recommended cleaners

and procedures .

a . Nine coaxial cables ( 5 on the front of the board

and 4 on the back ) . Make note of cable color - codes

to ensure proper installat ion during reassembly .

b . Unplug P300 ( an 8 - wire ribbon cable ) from the
interface board .

Component Removal and Replacement c . Unsolder the delay - line connect ions from the

end of the Preamplifier board toward the back of the
inst rument .

WARNING

Always disconnect the inst rument from the power

source before at tempt ing to replace components .

�

nn

�

d . Locate the ground braid connect ing the

Preamplifier board to the Interface board near the
INVERT switch shaft . Unsolder the end of the braid

that connects to the Interface board ( remove

INVERT switch shaft if necessary to avoid burning

it ) .

e . Unsolder the +15 volt TRIG VIEW power wire

where it connects to the Preamplifier board near

Comp ( Norm ) Trig DC Bal potent iometer R340 .

Circuit Boards . Occasionally it may be necessary to

gain access to the reverse side of a circuit board or to

remove one circuit board to gain access to another . The

following procedures out line the necessary steps to

faci li tate inst rument disassembly . Most of the connect ions

to the circuit boards in the inst rument are made with pin

connectors . However , some connect ions are soldered to

the board . Observe the soldering precaut ions given under

Soldering Techniques in this sect ion .

�

�

�

f . Unplug P390 ( an 8 -wire ribbon cable ) from the

A4 Vert ical Mode Switch board . Six of the P390 cable

wires will remain connected to the scale- factor lamp

assemblies that are at tached to the front panel

behind the VOLTS/ DIV knob skirts . The wires from

P390 pins 4 and 8 that actuate the X1 and X10 scale

factor indicator lamps ( DS346 and DS392 ) must be

unsoldered where they connect to the Preamplifier

board . One wire connects to the front bot tom corner

of the board near the CH 2 input connector . The

other wire connects to the center of the front edge of

the board near the CH 1 input connector .

Vert ical Preamp and Vert ical Mode Switch Assembly .

Remove and replace as follows :

1. Remove the inst rument wrap - around cabinet in the

manner given under Cabinet Removal at the beginning of

this sect ion . 6. Remove the covers from the at tenuators .

7. Unsolder the leads at each end of both input coupling

capacitors . Remove the capacitors by unplugging their

center body pins from the at tenuator circuit boards .

�

�

�

2. Remove the knobs from the VOLTS/ DIV switches

and from the Input Coupling switches . The knobs on the

VOLTS/ DIV switches must have a set screw in each one

loosened ( use a 1/ 16 " Allen wrench ) before they can be

removed , while the knobs on the Input Coupling switches

are held on by spring clips and can be pulled off .

8. Remove the 4 nuts securing the at tenuator chassis to

the inst rument front cast ing (1/ 4 " nutdriver required ).
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9. Remove the circuit board hold -down screw on the

Vert ical Mode Switch circuit board ( accessible through a

hole in the Vert ical Preamp circuit board near the Channel

1 POSITION potent iometer ; Phi llips screwdriver required .

3. Unsolder the 2 connect ions to the External Trigger

Input connectors . Make note of wire color -codes to ensure

proper installat ion during reassembly .

4. Remove the POWER switch actuator rod from the

plast ic holder on the switch . Pry the rod out of the holder

with a small f lat - bladed screwdriver and remove the rod

from the inst rument .

10. Remove the 2 circuit board hold - down screws from

the rear of the circuit board and the 3/ 16 inch post ( with

cabinet ground clip at tached ) from below the Channel 2

POSITION potent iometer . Use 0.050 " Allen wrench to

loosen the set screw in the coupling for the TRIG

VIEW/ 20 MHZ BW switch shaft , and remove the shaft . 5. Remove the POWER switch bracket from the circuit

board (3/ 16 " wrench or nutdriver required ) .

11. Remove the Vert ical Preamp , cam switch assembly ,
and Vert ical Mode Switch circuit board as a unit . Pull the

rear of the Vert ical Preamp circuit board outward about 1

or 2 inches ; then slide the whole assembly to the rear unt i l

the front - panel cont rol shafts clear the front cast ing .

6. Remove 5 mount ing screws ( Phillips screwdriver

required ) from the circuit board ( 2 at rear , 2 at front , and 1

in a post at top center near Q814 . Also remove the post
(3/ 16 " nutdriver required ).

7. Unplug the Trigger Generator and Sweep Logic

circuit board from the Interface board by forcing the

Trigger board away at the 2 white interboard connectors at

the bot tom edge of the Trigger board .

To reinstall the Vert ical Preamp and Vert ical Mode

Switch assembly , reverse the order of the removal steps .

To align the VERT MODE switch pushbut tons , hold the

assembly in place with a slight forward pressure and use

some sort of small tool to reach through the front panel to

align the but tons. Install the remaining parts by reversing

the order of removal . Do not t ighten the circuit board hold

down screws unt i l the securing nuts at the front of the

at tenuator chassis are t ight and the circuit board is aligned

properly .

8. Move the Trigger board to the rear unt i l the Trigger

switches clear the front cast ing and then remove the

assembly from the inst rument . Exercise caut ion to avoid

damaging the connector pins on the Interface board .

u

Trigger Generator and Sweep Logic Circuit Board .

Remove and replace the Trigger circuit board as follows :

To reinstall the Trigger Generator and Sweep Logic

circuit board , reverse the order of the removal steps . If the

indexing of the Trigger switches was disturbed , a series of
t rial -and -error installat ion - removal -adjustment steps will

be necessary to return them to correct alignment .

1. Remove the LOW LINE, READY, and TRIG light

lenses from the front panel . Pry them away from the front

panel with a fingernail and pull st raight out .

2. Disconnect the following cables and wires :
Sweep Tim ing Circuit Board . Remove and replace the

Sweep Tim ing circuit board as follows :

a . Eight coaxial cables ( 5 on the front and 3 on the

foi l side of the board ) . Make note of cable color
codes to ensure proper installat ion during

reassembly .

1. Remove the Trigger Generator and Sweep Logic
circuit board as described previously .

b . Two 5 -wire ribbon cables from the Trigger and

Level Cont rols to the Trigger and Sweep Logic
circuit board ( P530 , P630 ) .

2. Unsolder three wires from the Tim ing circuit board .
Make note of wire color - codes to ensure proper installa

t ion during reassembly .

c . The red and black wires and the ground braid
from the back of the board near P5 .

d . The 2 wires m idway back on the foi l side of the

Trigger board near the 3/ 16 " post .

3. Remove the VAR TIME/ DIV, A TIME/ DIV and B

TIME/ DIV knobs ( 1/ 16 " and 5/ 64" Allen wrenches re

quired ) . The VAR knob has one externally accessible Allen

screw , and the large gray knob has two externally

accessible Allen screws . The clear plast ic skirt knob has

two Allen screws which are accessible from behind the

front panel cast ing .

e . The red wire near the front of the Trigger board
near the 2 coaxial cables from the t rigger view

amplifier circuit .
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�

�

4. Remove the X10 MAG and the UNCAL light lenses .

Pry them away from the inst rument front panel with a

fingernail and pull st raight out .

special pin removing tool available from Tekt ronix , Inc.

Order Tekt ronix Part Number 003-0707-00 . It is only

necessary to use this tool to remove the t ransformer leads

from the Selector Assembly . The leads may be re- installed

by simply pushing them into place . Note wire color codes
to faci li tate correct re- installat ion .5. Unplug P1110 ( plug and wires from DELAY TIME

POSITION control ) from J1110 on the Tim ing board .

n

6. Remove the board mount ing screw and the hex rod
from the Sweep Tim ing circuit board ( Phillips screwdriver

and 3/ 16 " wrench or nutdriver required ) .

7. Remove the t ransformer bracket mount ing hardware .
This includes two screws on the Trigger board , 1 screw on
the Interface board , 2 nuts on the U-channel ( 1 on the

t ransformer side and 1 on the crt side ) , and 2 screws and

nuts on the rear subpanel .

7. Use a flat blade screwdriver and pry the Tim ing board

away from the Interface board . Gent ly pull away the

corner of the Interface board near the B EXTERNAL

TRIGGER INPUT connector and simultaneously li ft up on
the Tim ing board near the rear to fully disengage connec

tor pins from the Interface board .

8. Thoroughly loosen the Trigger board , then lift the

t ransformer assembly part ially out unt i l the thermal cutoff

retaining screws can be removed . Remove these retaining

screws with a Phillips screwdriver and lift the t ransformer

assembly out of the inst rument .

To reinstall the Tim ing board , reverse the order of the
removal steps .

A

n

n

D

9. Remove the thermal cutout and POWER switch from

the old t ransformer and install on the new transformer .

Note wire color -codes to faci li tate correct installat ion .

Power Transformer . If the power t ransformer becomes

defect ive , be sure to replace only with a direct replace

ment Tekt ronix t ransformer . After the t ransformer is

replaced , check the performance of the complete inst ru
ment . The transformer is removed as follows :

10. Install the new transformer assembly in the inst ru

ment reversing the order of the removal steps.

Cathode Ray Tube (crt ). Remove and replace the crtas
follows :1. Unsolder the power cord from the Interface board ,

the Regulat ing Range Selector Assembly , and the solder

lug on the rear subpanel .
WARNING

Handle the crt carefully. Rough handling or

scratching can cause the crt to implode.

2. Remove the small blue panel from the rear panel of

the inst rument ( the short screw is at the top and the long

screw is at the left side ) . It wi ll be necessary to remove the

rear ring assembly , as for cabinet removal (se Fig . 4-1)

and the Regulat ing Range Selector cover to allow removal
of the panel .

1. Remove the plast ic bezel and fi lter from the front of

the crt ( held with 4 screws ) .

3. Disconnect the actuat ing shaft from the POWER

switch coupler and remove the shaft from the inst rument .
Be careful not to damage the switch coupler .

2. Remove the feet from the rear of the inst rument ( held

on by 1 screw in each foot accessible through a hole in that
foot ).

3. Remove the rear ring ( held by 2 screws ) .

�

�

O

n

�

�

�

n

4. Remove the POWER switch mount ing bracket from
the Trigger board (3/ 16 " wrench or nutdriver required ) .

4. Remove the rear cover ( held by 2 flat head screws ) .

5. Unsolder the t ransformer leads from the Interface

board and the solder lug on the rear subpanel . Note the
wire color - codes to faci li tate correct re- installat ion . 5. Remove the bell -shaped cover to expose the crt

socket ( held by 2 screws ) .

6. Remove the t ransformer leads from the Regulat ing

Range Selector Assembly . It wi ll be necessary to use a 6. Unplug the crt socket .
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7. Remove the 2 vert ical deflect ion pins from the left
side of the crt neck .

5. Remove the mount ing screw from Q1566 and Q1534

at the rear of the Interface board .

8. Set the inst rument on its left side ( Vert ical Preamp

board side) .

6. Remove the circuit board hold -down screw just

forward of P1446 on the Interface board . U

9. Remove the horizontal deflect ion pin connectors

from the bot tom of the crt neck ( accessible through a hole

in the Interface board ) .

7. Remove the shield from the high voltage t ransformer

and high voltage mult iplier ( one piece held by 3 screws ) .

10. Posit ion the inst rument so the top is accessible .

8. Unsolder the black wire ( between the High Voltage

Mult iplier and the Interface board ) from the Interface

board .

11. Locate the anode lead connector that is held in

place by a metal clip fastened to the chassis . Pull the top

port ion of the anode lead out of the connector ( where the

connector plugs together just above the metal clip ) and

discharge the metal t ip to the chassis .

9. Unsolder the diode and the wire from the post on the

High Voltage Mult iplier .

10. Remove the 2 nylon nuts securing the High Voltage

Mult iplier to the Interface board .

12. Holding one hand on the crt face , push slowly on the

crt base with the other hand . Guide the anode connector

through the crt shield while slowly pulling the crt out of the

inst rument . The plast ic corner pads may fall out during
removal ; save them for reinstallat ion .

11. Remove the High Voltage Mult iplier ( carefully pry

up on the Interface board as necessary to faci li tate

removal ).

12. Reverse the above procedure to install the High

Voltage Mult iplier . wi

13. Reverse the above procedure to install a crt .

Observe the following precaut ions :

a . Be sure to guide the anode lead through the

hole in the crt shield while pushing the crt into the

inst rument .

b . Be sure the plast ic corner pads are securely

seated .

Transistors and Integrated Circuits . Transistors and

ICs ( integrated circuits) should not be replaced unless

they are actually defect ive . If removed from their sockets

during rout ine maintenance , return them to their original

sockets . Unnecessary replacement or switching of

sem iconductor devices may affect the calibrat ion of the

inst rument . When a t ransistor is replaced , check the

operat ion of the part of the inst rument that may be
affected .

c . Be sure the plast ic centering ring firm ly centers

the crt neck . Reposit ion the ring as necessary .

High Voltage Mult iplier . Remove and replace the High

Voltage Mult iplier as follows :

1. Remove the Vert ical Preamp board and crt as

described previously .

Any replacement component should be of the original

type or a direct replacement . Bend the leads to fi t the

socket and cut the leads to the same length as on the

component being replaced . See Fig . 8-1 for basing

diagrams.

2. Slide the round part of the crt shield to the rear about
2 inches .

1

3. Remove the high voltage shield ( held on by four

screws ). Note the posit ion of the cabinet grounding clip

for reassembly reference .

An ext ract ing tool should be used to remove the 14 , 16 ,

and 20 pin integrated circuits to prevent damage to the

pins . This tool is available from Tekt ronix , Inc. Order

Tekt ronix Part Number 003-0619-00. If an ext ract ing tool

is not available when removing one of these integrated

circuits , pull slowly and evenly on both ends on the device .

Try to avoid having one end of the integrated circuit

disengage from the socket before the other , since this may

damage the pins .

4. Remove the four 3/ 16 inch studs to which the high

voltage shield is secured .
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�

WARNING

CHandle si licone grease with care . Avoid get t ing

si licone grease in the eyes . Wash hands thoroughly

after use .

WARNING

b . Circuit Board Pins . To replace a pin which is

mounted on a circuit board , first disconnect any pin

connectors . Then , unsolder the damaged pin and

pull i t out of the circuit board with a pair of pliers . Be

careful not to damage the wiring on the board with

too much heat . Ream out the hole in the circuit board

with a 0.031- inch dri ll . Remove the ferrule from the

new interconnect ing pin and press the new pin into

the hole in the circuit board . Posit ion the pin in the

same manner as the old pin . Then solder the pin on

both sides of the circuit board . If the old pin was bent

at an angle to mate with a connector , bend the new

pin to match the associated pins .

Voltages are present on the exterior surface of the

chassis - mounted power supply t ransistors if the

power is applied to the inst rument and the POWER

switch is on .

�

n

�

The chassis - mounted power supply t ransistors and

their mount ing bolts are insulated from the chassis . In

addit ion , si licone grease is used to increase heat t ransfer

capabili t ies . Re- install the insulators and replace the

si licone grease when replacing these t ransistors . The

grease should be applied to both sides of the m ica

insulators , and should be applied to the bot tom side of the

t ransistor where it comes in contact with the insulator .

c . Circuit Board Pin Sockets . The pin sockets on

the circuit boards are soldered to the rear of the

board . To replace one of these sockets , f irst un

solder the pin ( use a vacuum -type desoldering tool

to remove excess solder ) . Then st raighten the tabs

on the socket and remove it from the hole in the

board . Place the new socket in the circuit board hole

and press the tabs down against the board . Solder

the tabs of the socket to the circuit board ; be careful

not to get solder into the socket .NOTE

NOTE

�

After replacing a power t ransistor, check that the

collector is not shorted to ground before applying

power . The spring tension of the pin sockets ensures a

good connect ion between the circuit board

and the pin . This spring tension can be

dest royed by using the pin sockets set as a

connect ing point for spring - loaded probe t ips,

alligator clips, etc.

Interconnect ing Pins . Two methods of interconnect ion

are used in this inst rument to connect the circuit boards

with other boards and components . When the inter

connect ion is made with a coaxial cable , a special end

lead connector plugs into a socket on the board . Other

interconnect ions are made with a pin soldered onto the

board . Two types of mat ing connect ions are used for these

interconnect ing pins . If the mat ing connector is on the end

of a lead , an end - lead pin connector is used which mates

with the interconnect ing pin . The following informat ion

provides the replacement procedure for the various types

of interconnect ing methods :

n

d . End - Lead Pin Connectors . The pin connectors

used to connect the wires to the interconnect ing

pins are factory assembled . They consist of machine

installed pin connectors mounted in plast ic holders .

The plast ic holders are easily replaced as individual

i tems ; but if the connectors are faulty , the ent ire

cable assembly should be replaced . Individual pin

connectors are listed in the parts list , but special

tools are required for installat ion .

1

n

1

I

�

a . Coaxial - Type End - Lead Connectors . Re

placement of the coaxial - type end - lead connectors

requires special tools and techniques ; only ex

perienced maintenance personnel should at tempt

replacement of these connectors . It is recommend

ed that the cable or wiring harness be replaced as a

unit . For cable or wiring harness part numbers , see

the Mechanical Parts List . An alternat ive solut ion is

to refer the replacement of the defect ive connector

to your local Tekt ronix Field Office or represen

tat ive .

When pin connectors are grouped together and

mounted in a plast ic holder , these connectors are

removed and installed as a mult i - pin connector . To

provide correct orientat ion of this mult i - pin connec

tor when it is replaced , an arrow is stamped on the

circuit board and a matching arrow is molded into

the plast ic housing of the mult i - pin connector . Be

sure these arrows are aligned as the mult i - pin

connector is reinstalled . If the individual end - lead

pin connectors are removed from the plast ic holder ,

note the color of the individual wires for replace

ment .NOTE

n

C

A circuit -board pin replacement kit including

necessary tools , inst ruct ions , and replace

ment pins is available from Tekt ronix , Inc.

Order Tekt ronix Part Number 040-0542-00 .

Ceram ic Term inal St rips . Replacement st rips

( including studs ) and spacers are supplied under separate

part numbers . However , the old spacers may be re- used if

4-15
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they are not damaged . The applicable Tekt ronix Part

Numbers for the ceram ic st rips and spacers used in this

inst rument are given in the Mechanical Parts List .

Since the power supply affects all circuits , calibrat ion of

the ent ire inst rument should be checked if work has been

done in the power supply or if the t ransformer has been

replaced .

Remove ceram ic term inal st rips as follows :
Inst rument Repackaging

1. Unsolder all components and connect ions on the

st rip . To aid in replacing the st rip , i t may be advisable to

mark each lead or draw a sketch to show locat ion of the

components and connect ions .

If the Tekt ronix inst rument is to be shipped to a

Tekt ronix Service Center for service or repair , at tach a tag

showing : owner ( with address ) and the name of an

individual at your firm that can be contacted , complete

inst rument serial number , and a descript ion of the service

required .

2. Pry or pull the damaged st rip from the chassis .

Save and re- use the package in which your inst rument

was shipped . If the original packaging is unfi t for use or

not available , repackage the inst rument as follows :

U3. If the spacers come out with the st rip , remove them

from the stud pins for use on the new strip ( spacers should
be replaced if they are damaged ) .

Replace ceram ic term inal st rips as follows :

1. Obtain a carton of corrugated cardboard having inside

dimensions of no less than six inches more than the

inst rument dimensions ; this will allow for cushioning .

Refer to the following table for carton test st rength

requirements.1. Place the spacers in the chassis holes .

2. Carefully press the studs of the st rip into the spacers

unt i l they are completely seated .

2. Surround the inst rument with polyethylene sheet ing to

protect the finish of the inst rument .

3. Cushion the inst rument on all sides by t ight ly packing

dunnage or urethane foam between carton and inst ru

ment , allowing three inches on all sides .3. If the stud extends through the spacers , cut off the
excess .

4. Seal carton with shipping tape or indust rial stapler .

4. Replace all components and connect ions . Observe

the soldering precaut ions under Soldering Techniques in
this sect ion .

SHIPPING CARTON TEST STRENGTH

Gross Weight ( lb ) Carton Test St rength ( lb )

Recalibrat ion After Repair

After any elect rical component has been replaced , the

calibrat ion of that part icular circuit should be checked , as

well as the calibrat ion of other closely related circuits .

0-10

10-30

30-120

120-140

140� 160

200

275

375

500

600

U
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RACKMOUNTING should be at the top of both assemblies . The chassis

sect ions are installed on the inst rument at the factory .

Int roduct ion
C

The TEKTRONIX R465 Oscilloscope is designed to

mount in a 19 - inch rack . When mounted in accordance

with the following mount ing procedure, the inst rument

will meet all elect rical and environmental characterist ics

given in Sect ion 1 .

!

The hardware needed to mount the slide - out t racks is

shown in Fig . 4-4 . Since the hardware supplied is intended

to make the t racks compat ible with a variety of cabinet

racks and installat ion methods , not all of it wi ll be needed

for this installat ion . Use only the hardware that is required

for the mount ing method used .

�

�

�

�

�

�

Mount ing Procedure
Inst rument Dimensions

A dimensional drawing showing the major dimensions

of the R465 is shown in Fig . 4-13 .

The following mount ing procedure uses the rear sup

port kit ( see Figs . 4-8 and 4-9 ) to meet the environmental

characterist ics of the inst rument ( shock and vibrat ion ) .

Two alternat ive mount ing methods are described at the

end of this procedure . However , when mounted according

to these alternat ive methods , the inst rument may not meet

the given environmental characterist ics for shock and

vibrat ion .

Rack Dimensions

Height . At least seven inches of vert ical space is

required to mount this inst rument in a rack .

Width . Minimum width of the opening between the left

and right front rai ls of the rack must be 17 5/ 8 inches . This

allows room on each side of the inst rument for the slide

out t racks to operate freely , perm it t ing the inst rument to

move smoothly in and out of the rack .
�

The mount ing flanges of the stat ionary sect ions may be

mounted in front of or behind the front rai ls of the rack

depending on the type of rack . If the front rai ls of the rack

are tapped for 10-32 screws , the mount ing flanges are

placed in front of the rai ls . If the front rai ls of the rack are

not tapped for 10-32 screws , the mount ing flanges are

placed behind the front rai l and a bar nut is used . Fig . 4-7

shows these methods of mount ing the stat ionary sect ions .Depth . Total depth necessary to mount the R465 in a

cabinet is 18 inches . This allows room for air circulat ion ,

power cord and signal connect ions and the necessary

mount ing hardware.

Slide-Out Tracks

�

�

�

The slide- out t racks provided with the R465 perm it it to

be extended out of the rack for maintenance or calibrat ion

without removing the inst rument from the rack . In the fully

extended posit ion , the R465 can be t i lted up so the bot tom

of the inst rument can be reached for maintenance or

calibrat ion . To operate the R465 in the extended posit ion ,

be sure the power cord and any interconnect ing cables are

long enough for this purpose .

The rear of the stat ionary sect ions must be firm ly

supported to provide a shock -mounted installat ion . This

rear support must be located 17.471 inches , +0.031 inch ,

from the outside surface of the front rai l when the

mount ing flange is mounted outside of the rai l , or 17.531

inches , +0.031 inch , from the rear surface of the front rai l

when the mount ing flange is mounted behind the front rai l .

If the cabinet rack does not have a st rong support ing

member located the corr stance from the front rai l , an

addit ional support must be added . The inst rument will not

meet the environmental specificat ions unless firm ly sup

ported at this point . Fig . 4-7 i llust rates a typical rear

installat ion using the rear support kit and gives the

necessary dimensions .

Use the following procedure to install the R465 in a

rack :

The slide- out t racks consist of two assemblies- one for

the left side of the inst rument and one for the right side .

Fig . 4-3 shows the complete slide-out t rack assemblies .

The stat ionary sect ion of each assembly at taches to the

front and rear rai ls of the rack , and the chassis sect ion is

at tached to the inst rument . The intermediate sect ion

slides between the stat ionary and chassis sect ions and
allows the R465 to be extended out of the rack . When the

inst rument is shipped , the stat ionary and immediate

sect ions of the t racks are packaged as matched sets and

should not be separated . To ident ify the left or right

assembly , note the posit ion of the automat ic latch ( see

Fig . 4-3 ) . When mounted in the rack , the automat ic latch

�

�

�

�

�

1. Select the proper front - rai l mount ing holes for the

stat ionary sect ion using the measurements shown in Fig .
4-7 .

2a . If the mount ing flanges of the stat ionary sect ions

are to be mounted in front of the front rai ls ( rai ls tapped for

10-32 screws ) , mount each stat ionary sect ion as shown in

Fig . 4-6A.
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2b . If the mount ing flanges of the stat ionary sect ions

are to be mounted behind the front rai ls ( rai ls not tapped

for 10-32 screws ) , mounteach stat ionary sect ion as shown

in Fig . 4-6B .

13. Push the inst rument all the way into the rack and

secure it to the rack with the securing screws and washers

as shown in Fig . 4-10 .

NOTE

The securing screws are an important part of the

shock - mounted installat ion . If the front rai ls are not

tapped for the 10-32 securing screws , other means

must be provided for securing the inst rument to the

rack .

3. At tach an angle bracket to both rear rai ls of the rack

through the spacer block , stat ionary sect ion and into the

rear rai l of the rack . Note that the holes in the spacer block

are not centered . Be sure to mount the block with the

narrow edge toward the front of the rack ; otherwise , the

inst rument may not slide all the way into the rack . Do not

t ighten the mount ing screws . Fig . 4-8 shows the parts in

the rear support kit and the order in which they are

assembled .

Alternat ive Rear Mount ing Methods

CAUTION

4. Assemble the support pin to the angle bracket in the

order shown in Fig . 4-8 . Leave the spacer ( washer ) off , but

install the neoprene washer .

Although the following methods provide sat isfac

tory mount ing under normal condit ions , they do not

provide solid support at the rear of the inst rument . If

the inst rument is subjected to severe shock or
vibrat ion when mounted using the following

methods, it may be damaged .

5. Install a support block on each side of the inst rument

as shown in Fig . 4-9 .

6. Refer to Fig . 4-10 to insert the inst rument in the rack .

Do not connect the power cord or install the securing

screws unt i l all adjustments have been made .

An alternat ive method of support ing the rear of the

inst rument is shown in Fig . 4-12 . The rear support

brackets supplied with the inst rument allow it to be

mounted in a rack which has a spacing between the front

and rear rai ls of 11 to 24 inches . Fig . 4-12A illust rates the

mount ing method if the rear rai ls are tapped for 10-32

screws , and Fig . 4-12B illust rates the mount ing method if

the rear rai ls are not tapped for 10-32 screws . The rear

support kit is not used for this installat ion .
7. With the inst ruments pushed all the way into the rack ,

adjust the angle brackets so the neoprene washers on the

support pins are seated firm ly against the rear of the

inst rument and the support pins are correct ly posit ioned

in the support block on the rear of the inst rument . Tighten

all screws .

If the rack does not have a rear rai l , or if the distance

between the front and rear rai ls is too large , the inst rument

may be mounted without the use of the slide-out t racks .

Fasten the inst rument to the front rai ls of the rack with the

securing screws and washers . This mount ing method

should be used only if the inst rument will not be subjected

to shock or vibrat ion and if i t is installed in a stat ionary

locat ion .

8. Pull the inst rument part ially out of the rack .

9. Remove the neoprene washers from the support pins

and place the spacers on the pins . Replace the neoprene

washers .

10. Posit ion the inst rument so the pivot screws ( widest

part of the inst rument ) are approximately even with the

front rai ls .

Removing or Installing the Inst rument

After init ial installat ion and adjustment of the slide- out

t racks , the R465 can be removed or installed by following

the inst ruct ions given in Fig . 4-10 . No further adjustments

are required under normal condit ions .

Slide- Out Track Lubricat ion
11. Adjust the alignment of the stat ionary sect ions

according to the procedure out lined in Fig . 4-11. ( If the

rear alignment is changed , recheck the rear support pins

for correct alignment . )

The slide- out t racks normally require no lubricat ion .

The special finish on the sliding surfaces provides perma

nent lubricat ion . However , i f the t racks do not slide

smoothly even after proper adjustment,a thin coat ing of

paraffin rubbed onto the sliding surfaces may improve

operat ion .

12. After the t racks operate smoothly , connect the

power cord to the power source .
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Mechanical
stop

OO
ASSEMBLY FOR RIGHT SIDE

Oo

Stop latch holeAutomat ic
latch hole

Mount ing flange
Automat ic

latch

Stat ionary
sect ion

Stop latch

Oo

oo

Intermediate
sect ion

Chassis
sect ion

ASSEMBLY FOR LEFT SIDE

Pivot
screw

1089-57

Fig . 4-3 . Slide - out t rack assemblies .

10-32
PHS

screw
( 8 ea )

10-32
FHS

screw
( 4 ea )

Rear support
bracket

( 2 ea )

Bar nut
( 4 ea )

Tapped
10-32

10-32
OHS

screw
( 4 ea )

8-32
Keps
nut

( 4 ea )

8-32
FHS

screw
( 4 ea )

# 10
Finishing
washers

( 4 ea )

Plast ic
washers

( 4 ea ) 2162-54

Fig . 4-4 . Hardware needed to mount the inst rument in the cabinet rack .
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Left
front

rai l

3 1/ 4 inch m inimum

Securing
holes

( tapped for
10-32

screws )

Mount ing
holes

1/ 2 inch ( for correct
posit ion of

securing holes )

3 1/ 4 inch m inimum

2162-55

Fig . 4-5 . Locat ing the mount ing holes for the left stat ionary sect ion . Same dimensions apply to right stat ionary sect ion .

Stat ionary
sect ion of

slideout
t rack

Stat ionary
sect ion of

slideout
t rack

Rail
tapped

for 10-32
screws

Bar
nut

Left front
rai l of

cabinet rack
Untapped

holesLeft front
rai l of

cabinet rack
10-32
PHS

screw
( 2 )annoore
)

10-32
FHS *

screw
( 2 ) metodonne of

)

or
10-32

PHS
screw

( 2 )

* Note :

Use FHS screws if front rai l holes
are countersunk .

( A ) Front rai l tapped for 10-32 screws 0755-31 ( B ) Untapped front rai l

Fig . 4-6 . Methods of mount ing the stat ionary sect ion to the front rai ls .
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Rails tapped for
10-32 screws

Rails untapped

Front
rai l

Front
rai l

17.471 inches
+0.031 inch

or

17.531 inches
+0.031 inch

17.625 inches
Rear
rai l

Rear

rai l ( A) 0755-30 ( B )

Fig . 4-7. Support ing the rear of the stat ionary sect ions: (A) Dimensions necessary ; ( B ) Completed installat ion .
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Rear of
stat ionary sect ion

Support
block

(mounted on
inst rument )

10-32
Keps
nut

( 4 ea )Support
pin

( 2 ea )

Neoprene
support washer

( 2 ea )
Spacer
( 2 ea )

Washer
( 2 ea )

We

Spacer
block

( 2 ea )
Washer
( 4 ea ) Washer

( 2 ea )
10-32 X 144 inch

HHS screw
( 4 ea )

Lockwasher
( 2 ea )

Angle
bracket
( 2 ea )

14-20 X 3/ 4 inch
HHS screw

( 2 ea )

( 0755 ) 2162-47

Fig . 4-8 . Rear Support kit .

8-32 X 1/ 2 inch
PHS screw

( 4 ea )
Support

block I

1

1089-58

Fig . 4-9 . Installing the support block on the inst rument .
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TEK RACK CARI

TO INSERT THE R465 :

( A) ( B )1. Pull the intermediate sec
t ion (A) of each slide - out
t rack out to its fully ex
tended posit ion .

2. Insert the chassis sect ion
( B ) ( on inst rument) into
the intermediate sect ions.

3. Press both stop latches
( C) and push the inst ru
ment into the rack unt i l
the latches snap into the
stop latch holes ( D) .

( C)

TEK RACK CARY

4. Connect the power cord
to the power source.

5. Again press the stop
latches ( D ) and push the
inst rument all the way into
the rack .

06

6. To secure the R465 to the
rack , insert the 4 securing
screws ( E) , with finishing
washers and teflon
washers , through the
slots in the inst rument
front panel and screw
them into the front rai ls of
the rack . ( D )

TEK RACK CARTNODEWA

TO REMOVE THE R465 :
665

1. Remove the securing
screws and washers ( E ).

2. Pull the inst rument out
ward unt i l the stop latches
snap into the stop latch
holes .

MA

3. Disconnect the power
cord .

TER

4. Press both stop latches
( D ) and pull the inst ru
ment out of the rack .

( E )

1861-32

Fig . 4-10 . Procedure for insert ing or removing the inst rument after the slide-out t racks have been installed .
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TO ADJUST ALIGNMENT:
TEK RACK CART

&

1. Posit ion the inst rument with the pivot screws
approximately even with the front rai ls.

2. Loosen the mount ing screws at the front of both
stat ionary sect ions ( left side shown ) .

3. Allow the t racks to seek their normal posit ions
with the inst rument centered in the rack . 488

4. Tighten the mount ing screws .

5. Push the inst rument all the way into the rack . If
t racks do not slide smoothly , check for correct
spacing between the rear supports.

6. Check the vert ical posit ioning of the R465 front
panel with respect to adjacent inst ruments or
panels . If not correct, reposit ion as necessary . Ray

Fig . 4-11. Alignment adjustments for correct operat ion .

DEEP RACK CONFIGURATION : DEEP RACK CONFIGURATION :

po

10-32
PHS

screw
( 2 ea )

10-32
PHS

screw
( 2 ea )Left rear

rai l of
cabinet

rack

Left rear
rai l of
cabinet

rack
8-32
FHS

screw
( 2 ea )

8-32
FHSRail

tapped
for 10-32

screws

Bar
nut8-32

Keps
KOOOOOOOO

screw
( 2 ea )
MMMMMMnut

8-32

Keps
nut

( 2 ea )

m( 2 ea )

Rear
mount ing
bracket

Rear
mount ing
bracketStat ionary

sect ion of
slideout

t rack

Stat ionary
sect ion of

slideout
t rack

SHALLOW RACK CONFIGURATION : SHALLOW RACK CONFIGURATION :

Rear
mount ing
bracket

BHS
8-32
FHS

screw
( 2 ea )

8-32
FHS

screw
( 2 ea )

Rear
BHS mount ing

screw bracket
8-32
Keps
nut

( 2 ea )

screw

muunmur

8-32

Keps
nut

( 2 ea )

000000000

10-32
PHS

screw
( 2 ea )

(

ock

10-32
PHS

screw
( 2 ea )

(

londono

Left rear
rai l of
cabinet

rack

Left rear
rai l of
cabinet

rack

Bar
nut

Stat ionary
sect ion of

slideout
t rackRail

tapped
for 10-32

screws

Stat ionary
sect ion of

slideout
t rack

0755-32

( A ) Rear rai l tapped for 10-32 screws ( B ) Untapped rear rai l

Fig . 4-12 . Alternat ive method of installing the inst rument using rear support brackets .
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TILT POSITION
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HORIZONTAL 11.1" R

28.2 cm
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3.488
8 86 cm

8.0 " R
20.3 cm

9.5 " - 11.0 "
27.8 cm24.1 cm

RAIL NOTES :
1. ALL DIMENSIONS ARE REFERENCE

DIMENSIONS EXCEPT AS NOTED

RACK RAIL TYPES

ALTERNATE
TYPE

DRILLING

19.125 0.062
CABINET OPENING

FOR 19 " PANEL

UNIVERSAL
TYPE

DRILLING

�

�

�

�

�

�

�

�

�

� �

�

�

�

�

�

�

�

�

�

0.187 THICK
MOUNTING

RAIL

18.312
17.875

CLEAR OPENING

0.125 � 0.187
THICK

MOUNTING
RAIL

0.625
1.250

0.625
�

0.500 0.500

0.625
1.250 }

0.625
�

0.500 0.500
� CABINET

PANEL
MOUNTING

SPACENOTE :
1. ALL DIMENSIONS IN INCHES

0.625 1.750
MULTIPLES�

�
�

0.500 0.500
1

0.625
1.250

0.625
-

0.500 0.500
1--

0.625
1.250 be

! 0.625

1

0.250 � 0.000
TOP 8

BOTTOM

0.250 -- 0.000
TOP 8

� � � � � �

� � � # 10-32 NF -2 � � � 110-32 NF -2

2162-51

Fig . 4-13 . Dimensional Drawing .
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41 16.31.9
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PERFORMANCE CHECK

C

9. 10X BNC Attenuator

�

�

�

�

�

n

10. 2X BNC Attenuator

11. 50 -ohm BNC Term inat ion ( 2 Required )

Purpose

The following procedure is intended to be used for

incom ing inspect ion to determ ine the acceptabili ty of

newly purchased or recent ly recalibrated inst ruments .

This procedure does not check every facet of the in

st rument ’s calibrat ion ; rather it is concerned primari ly

with those port ions of the inst rument that are essent ial to

measurement accuracy and correct operat ion . Removing
the inst rument ’s dust cover is not necessary to perform

this procedure . All checks are made from the front panel .

12. 20 -picofarad RC Input Normalizer

13. 50 -ohm Signal Pickoff Unit (Type CT-3 )

NOTE

12. 50 - ohm Signal Pickoff Unit ( Type CT- 3 )

Special Fixtures

Special fixtures are used only where they simpli fy the

test setup and procedure . These fixtures are available

from Tekt ronix Inc. Order by part number through your
local Tekt ronix Field Office or representat ive .

Ifa complete check ofevery facet of the inst rument ’s

operat ion is desired , perform the calibrat ion

procedure elim inat ing the ADJUST port ion of the
Check / Adjust steps .

�

�

Lim its and Tolerances

All lim its and tolerances given in this procedure are

performance guides and should not be interpreted as

specificat ions unless they are found in the specificat ions
sect ion of this manual .

Test Equipment Alternat ives

When equipment other than that recommended is used ,

cont rol set t ings or test setup m ight need to be altered . If

the exact item of equipment given as an example in the

Test Equipment list is not available, first check the

specificat ions column carefully to see if any other equip

ment m ight suffice . Then check the Usage column to see
what this item is used for . If used for a check that is of li t t le

or no importance to your measurement requirements , the

item and corresponding steps can be deleted .

Preparat ion

Line Voltage Select ion

This procedure is for 115 V ac line , medium range . If a

different range is to be used , set the Regulat ing Range

Selector and Line Voltage Selector for the available line

voltage ( see Item 42 under cont rols and connectors in

sect ion 2 ) .

Connect test equipment and inst rument to be

calibrated to an appropriate power input source ; turn on

and allow a 20 m inute warmup period before commencing
Performance Check or Calibrat ion .

INDEX TO PERFORMANCE CHECK

Vert ical

Equipment Required

The following equipment is required to perform a

complete Performance Check . For equipment

specificat ions , usage , and recommended types see Table
6-2 in the Calibrat ion sect ion .

1. Check Trace Rotat ion 5-3

2. Check Alternate Mode 5-3

1. Amplitude Calibrator
3. Check Chop Mode 5-3

�

�

�

�

�

�

�

�

�

2. Square - wave Generator
4. Check CH 1 Balances 5-4

3. Leveled Sine - wave Generator
5. Check CH 2 Balances 5-4

4. Time- mark Generator
6. Check Posit ion Range and Centering 5-4

5. 42 Inch , 50 - ohm BNC Cable ( 2 Required )
7. Check Beam Finder Operat ion 5-4

6. Dual Input Coupler ( 2 Required )
8. Check Ch 1 and Ch 2 Deflect ion Factor 5-5

7. GR-to- BNC- Female Adapter
C

8. GR- to - BNC- Male Adapter

9. Check Ch 1 and Ch 2 Variable

Volts / Division Range 5-5
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5. Check Trigger View 5-910. Check Output Amplifier Low Frequen

cy Compensat ion 5-5

11. Check Ch 1 and Ch 2 Volts / Division

Compensat ion 5-5 Horizontal

1. Check A and B Time/ Division Accuracy 5-10
12. Check Ch 1 and Ch 2 Transient

Response 5-6
2. Check A Variable Time/ Division Range 5-11

13. Check Ch 1 and Ch 2 Bandwidth 5-6
3. Check Delay or Different ial Time Linearity 5-11

14. Check Cascade Gain and Bandwidth 5-6
4. Check Delay or Different ial Time Accuracy 5-11

5. Check Delay or Different ial Jit ter 5-12

Triggers

1. Check A and B Internal Triggering 15-7 6. Check Mixed Sweep Accuracy 5-12

2. Check A and B External Triggering 5-8 7. Check A Intensified and B ENDS A Operat ion 5-12

3. Check A Normal Mode 5-8 8. Check X Gain 5-12

4. Check Single Sweep 5-8 9. Check X Bandwidth 5-13

u

1
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VERTICAL

C

Equipment Required

1. Calibrat ion Generator 5. 50 ohm BNC Term inat ion ( 2 required )

2. Square- wave Generator 6. 20 picofarad RC Input Normalizer

�

�

�

3. Leveled Sine-Wave Generator 7. 10X BNC Attenuator

4. 42 Inch , 50 ohm BNC Cable ( 2 required )

n 465 CONTROL SETTINGS 1. Check Trace Rotat ion

a . Posit ion the t race to the center horizontal grat icule
line .POWER ON

C

C

CRT b . Check that the t race is parallel with the center

horizontal grat icule line . Readjust TRACE ROTATION if

necessary ( Front panel screwdriver adjustment ) .
INTENSITY

FOCUS

SCALE ILLUM

As desired

Best focused display
As desired

2. Check Alternate Mode

a . Set :
Vert ical ( CH 1 and CH 2 )

( VERT MODE

A TRIGGER LEVEL

AC- GND- DC ( both )

ALT

Fully clockwise

GND

VERT MODE

POSITION

VOLTS/ DIV

VAR VOLTS/ DIV

AC- GND- DC

INVERT

20 MHz BW ( Pull )

CH 1

Midrange

5 mV

Calibrated detent

GND

Normal ( but ton out )

Full bandwidth ( no

yellow showing )

b . Posit ion the t races 2 divisions apart .

C. CHECK- The sweeps alternate in all set t ings of the

TIME/ DIV switch except X - Y .

�

1

17

n

�

Trigger (A and B )

3. Check Chop Mode

a . Set :

COUPLING

LEVEL

SLOPE

SOURCE

TRIG MODE

A TRIG HOLDOFF

AC

Midrange

+

NORM

AUTO

NORM

1 usTIME/ DIV

A SOURCE

VERT MODE

NORM

CHOP

b . Posit ion the two t races about 4 divisions apart .
Sweep (A and B )

C
c . Adjust A LEVEL control for a stable display .

HORIZ DISPLAY

TIME/ DIV

VAR TIME/ DIV

DELAY TIME POSITION

X10 MAG

POSITION ( Horizontal )

FINE

A

1 ms

Calibrated detent

Fully counterclockwise

Off ( but ton out )

Midrange

Midrange

d . CHECK- Durat ion of one cycle is about 4 us .

C

CHECK- Display for blanking of switching t ransients .

�

�

�
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4. Check Ch 1 Balances 6. Check Posit ion Range and Centering

a . Set : a . Set :

VERT MODE

CH 1 VOLTS/ DIV

CH 1

20 mV

CH 1 VOLTS/ DIV

CH 2 VOLTS/ DIV

AC- GND- DC ( both )
A TRIGGER LEVEL

INVERT

20 mV

0.1 V

DC

Fully Clockwise

Normal ( but ton out )b . Posit ion the t race to the center horizontal grat icule
line .

b . Connect the leveled sine-wave generator to the CH2

input via a 50 ohm BNC cable and a 50 ohm BNC

term inat ion . Set the generator for a 4.8 division 50

ki lohertz display .
c . CHECK Step At tenuator Balance- Trace shift is

0.2 division or less as the CH 1 VOLTS/ DIV switch is

rotated from 20 mV to 5 mV .
C. Set CH 2 VOLTS/ DIV to 20 mV.

d . Posit ion the t race to the center horizontal grat icule
line . d . CHECK-Top of the display can be posit ioned down

to the center horizontal grat icule line , and bot tom of the

display can be posit ioned up to the center horizontal

grat icule line.e . CHECK Variable Balance -- Trace shift is

1.0 division or less as the CH 1 VAR VOLTS / DIV cont rolis
rotated from ext reme to ext reme .

e . Move the signal from the CH 2 input to the CH 1 input
and set the VERT MODE switch to CH 1 .

CHECK-CH 1 UNCAL light comes on when the VAR

control is out of the detent posit ion . Return VAR to the

detent posit ion .
f . Repeat the CHECK in Step 6 , part d for CH 1 .

5. Check Ch 2 Balances
7. Check Beam Finder Operat ion

� �a . Set :
a . Push in and hold the BEAM FINDER but ton .

VERT MODE

CH 2 VOLTS/ DIV

CH 2

20 mV

b . Posit ion the t race to the center horizontal grat icule
line .

b . CHECK-A compressed trace is visible regardless
of the set t ings of the :

CH 1 POSITION control

C. CHECK Step At tenuator Balance- Trace shift is

0.2 division or less as the CH 2 VOLTS/ DIV switch is

rotated from 20 mV to 5 mV .

INTENSITY control

11
horizontal POSITION control

d Posit ion the t race to the center horizontal grat icule
line . C. Return the horizontal POSITION control and the

INTENSITY control to m idrange .
1

e . CHECK Variable Balance - Trace shift is

1.0 division or less as the CH 2 VAR VOLTS / DIV cont rol is

rotated from ext reme to ext reme . d . While st i ll holding in the BEAM FINDER but ton ,
vert ically posit ion the t race to the center horizontal
grat icule line .

CHECK-CH 2 UNCAL light comes on when the VAR
control is out of the detent posit ion . Return VAR to the

detent posit ion .
|

e . Release the BEAM FINDER but ton .

f . Posit ion the t race to the center horizontal grat icule
line . f . CHECK-Trace remains within the grat icule area .

g . CHECK Invert Balance -- Trace shift is 2 divisions or

less when switching from normal to INVERT. g . Disconnect the test equipment .
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8. Check Ch 1 and Ch 2 Deflect ion Factor 10. Check Output Amplifier Low Frequency

Compensat iona . Connect a 20 m illivolt standard amplt iude signal

from the calibrat ion generator to the CH 1 input and set
both AC- GND- DC switches to DC .

a . Set :

�

n

TIME/ DIV ( both )

VOLTS/ DIV ( both )

0.2 ms

5 mV

b . CHECK- CH 1 deflect ion factor is within the lim its

given in Table 5-1 .
b . Connect the fast - rise + output of the square-wave

generator to the CH 1 input via a 50 ohm BNC cable , 10X
BNC attenuator and 50 ohm BNC term inat ion .c . Set the VERT MODE switch to CH 2 , and move the

signal from the CH 1 input to the CH 2 input .
C

C

d . CHECK- CH 2 deflect ion factor is within the lim its

given in Table 5-1 .

c . Adjust the square- wave generator for a 5 division ,

1 ki lohertz display . Adjust A LEVEL control for a stable

display .

TABLE 5-1
orC d . CHECK- Rolloff overshoot is within 3 %

( 0.15 division ) at the frequencies listed in Table 5-2 .
n

�

VOLTS / DIV

Switch

Set t ing

Standard

Amplitude

Signal

Vert ical 3 % Tolerance

Deflect ion in

in Divisions Divisions
TABLE 5-2

LOW FREQUENCY

COMPENSATION SETUP4

Square -Wave

Generator

Frequency

5 mV

10 mV

20 mV

50 mV

0.1 V

0.2 V

0.5 V

1.0 V

2.0 V

5.0 V

TIME / DIV

Switch

Set t ing

A

Un

An

A
20 mV

50 mV

0.1 V

0.2 V

0.5 V

1.0 V

2.0 V

5.0 V

10.0 V

20.0 V

5

5

4

5

5

4

5

5

4

3.88 to 4.12

4.85 to 5.15

4.85 to 5.15

3.88 to 4.12

4.85 to 5.15

4.85 to 5.15

3.88 to 4.12

4.85 to 5.15

4.85 to 5.15

3.88 to 4.12

no

1 kHz

10 kHz

100 kHz

0.2 ms

20 us

2 us

�

�

n

11. Check Ch 1 and Ch 2 Volts / Division

Compensat ion

a . Add a 20 picofarad normalizer between the 50 - ohm

BNC term inat ion and the CH 1 input .
9. Check Ch 1 and Ch 2 Variable Volts / Division

Range

a . Set the CH 1 and CH 2 VOLTS/ DIV switches to

20 mv . b . Move the test setup from the fast - rise output to the

high amplitude output of the square - wave generator .

b . Adjust the calibrat ion generator for a 0.1 volt stan

dard amplitude signal . c . Set the TIME/ DIV switch to 0.2 ms and adjust the

square - wave generator for a 5 division , 1 ki lohertz dis

play .
C

C

C

c . CHECK -- Display reduces to less than 2 divisions

when the CH 2 VAR VOLTS/ DIV cont rol is turned to its

ext reme counterclockwise posit ion . d . CHECK- Rolloff or overshoot is within 3 %

( 0.15 division ) at all set t ings of the VOLTS/ DIV switch

between 5 mV and 0.5 V. Adjust the square- wave

generator and add or remove at tenuators as necessary to
maintain 5 divisions of display .

d . Move the signal to the CH 1 input and set the VERT
MODE switch to CH 1 .

e . CHECK- Repeat step c using the CH 1 VAR

VOLTS/ DIV cont rol .
e . Move the test setup to CH 2 and set the VERT MODE

switch to CH 2 .

C

�

�

�

f . Return the VAR controls to the detent posit ion and

remove the signal from the CH 1 input . f . CHECK- Repeat step d .
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12. Check Ch 1 and Ch 2 Transient Response

a . Set :

d . Repeat step c for all CH 1 and CH 2 VOLTS/ DIV

set t ings from 5 mV to 0.5 V. Adjust the generator and add

or remove at tenuators as needed to maintain a 5 division ,

50 ki lohertz reference signal .0.05 usA TIME/ DIV ( both )

A TRIGGER SLOPE +

e . Move the sine-wave generator output signal from the

CH 1 input to the CH 2 input .
b . Remove the 20 picofarad normalizer from the test

setup . Move the test setup to the fast - rise , toutput of the

square - wave generator . Set the square- wave generator for

a 100 kilohertz signal . Adjust the square - wave generator

and add or remove at tenuators as needed to maintain

5 divisions of display .

f . Repeat step c for all CH 2 VOLTS/ DIV set t ings from

5 mV to 0.5 V.

g . Remove the test setup .

c . CHECK- Flat - top waveform within 3 % or less ( 0.15

division ) for the 5 mV , 10 mV and 20 mV posit ions of the

VOLTS/ DIV switch .

14. Check Cascade Gain and Bandwidth
7

a . Set :

d . Move the test setup to CH 1 and set the VERT MODE
switch to CH 1 .

VOLTS/ DIV ( both )

TIME/ DIV

VERT MODE

5 mV

1 ms

CH 2

e . CHECK- Repeat step c . b . Connect the CH 1 OUT ( on the rear panel ) to the CH

2 input via a 50 ohm BNC cable and a 50 ohm BNC

term inat ion
f . Disconnect the test setup .

c . Connect a 5 mV standard amplitude signal from the

calibrat ion generator to CH 1 via a 50 ohm BNC cable .
� � �

13. Check Ch 1 and Ch 2 Bandwidth

a . Set : 5 divisions ord . CHECK- Display amplitude is

greater .VOLTS/ DIV ( both )

A TIME/ DIV

A TRIGGER LEVEL

5 mV

0.2 ms

fully clockwise
e . Remove the calibrat ion generator signal from the

CH 1 input .

b . Connect the output of the leveled sine- wave

generator to the CH 1 input via a 50 ohm BNC cable , X10

BNC attenuator and 50 ohm BNC term inat ion . a
f . Connect the output of the leveled sine- wave

generator to the CH 1 input via a 50 ohm BNC cable , X10

BNC at tenuator and 50 ohm BNC term inat ion . Adjust the

generator for a 5 division , 50 ki lohertz display reference

signal . Adjust the generator to 50 megahertz .c . Adjust the sine -wave generator for a 5 division ,
50 ki lohertz reference signal . Change the generator fre

quency to 100 megahertz .
g . CHECK- Display amplitude is 3.5 divisions or

greater .

CHECK- Display amplitude is 3.5 divisions or greater . n . Disconnect the test setup .

5-6
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TRIGGERS

�

�

�

�

Equipment Required

1. Leveled Sine-Wave Generator 6. 50 - ohm Signal Pickoff Unit ( Type CT-3 )

2. Calibrat ion Generator 7. 10X BNC Attenuator

3. 42 inch BNC Cable ( 2 required ) 8. 2X BNC Attenuator

4. GR-to- BNC- Female Adapter 9. 50 - ohm BNC Term inat ion ( 2 required )

5. GR-to- BNC- Male Adapter 10. Dual Input Coupler ( 2 required )

465 Control Set t ings 1. Check A and B Internal Triggering

POWER ON
�

�

CRT

a . Connect the output of the leveled sine-wave

generator to the A and B EXT trigger inputs via a 50 ohm

cable , GR-to- BNC- male adapter , 50 ohm signal pickoff

unit ( Type CT-3 ) THRU SIG OUT output , GR - to -BNC

female adapter , 50 ohm BNC cable , 2X BNC at tenuator ,

10X BNC attenuator , 50 ohm BNC term inat ion and dual

input coupler .

INTENSITY

FOCUS

SCALE ILLUM

As desired

Best focused display

As desired

Vert ical ( CH 1 and CH 2 )

C

�

no

�

�

VERT MODE

POSITION

VOLTS/ DIV

VAR VOLTS/ DIV

AC- GND- DC

INVERT

20 MHz BW ( Pull )

CH 1

Midrange

5 mV

Calibrated detent

DC

Normal ( but ton out )

Full bandwidth ( NO

yellow showing )

b . Connect the SIG OUT 10 % on the CT- 3 to the CH 1

and CH 2 inputs via a 50 ohm BNC cable , 50 ohm BNC

term inat ion and dual input coupler .

c . Adjust the leveled sine- wave generator for either a 3

division , 50 ki lohertz display and set both VOLTS/ DIV

switches to 50 mV ( 0.3 division of display ) , or a 5 division ,

50 ki lohertz display and set both VOLTS/ DIV switches to

50 mV ( 0.5 division display ) as necessary for parts d and f

of step 1 .

d . CHECK-Stable display can be obtained by ad

just ing the A LEVEL control in the following A COUPLING

and A SOURCE switch posit ions :

A COUPLING A SOURCE DISPLAY

C
Trigger ( A and B )

AC

DC

LF REJ

HF REJ

NORM , CH 1 , CH2

NORM ,CH1, CH2

NORM ,CH 1 , CH2

NORM , CH 1 , CH2

0.3 Div

0.3 Div

0.5 Div

0.5 DivJ
COUPLING

LEVEL

SLOPE

SOURCE

TRIG MODE

A TRIG HOLDOFF

AC

Midrange

+

NORM

AUTO

NORM

e . Set :

HORIZ MODE

A LEVEL

B DLY’D

Fully clockwise

�

n

�

�

�

Sweep (A and B )
f . CHECK-Stable display can be obtained by ad

just ing the BLEVEL control in the following B COUPLING

and B SOURCE switch posit ions :A

5 US
B COUPLING B SOURCE DISPLAY

HORIZ DISPLAY

TIME/ DIV

VAR TIME/ DIV

DELAY TIME POSITION

X10 MAG

POSITION ( horizontal )

FINE

Calibrated detent

Fully counterclockwise

Off ( but ton out )

Midrange

Midrange

AC

DC

LF REJ

KE REJ

NORM , CK 1 , CH 2

NORM , CK 1, CH 2

NORM , CH 1 , CH2

NORM , CH 1 , CH2

0.3 Div

0.3 Div

0.5 Div

0.5 Div

5-7
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2. Check A and B External Triggering m . CHECK- Stable display can be obtained by ad

just ing the A LEVEL control .
a . Set :

CH 1 VOLTS/ DIV

A & B SOURCE

A & B COUPLING

20 mV

EXT

AC

3. Check A Normal Mode

a . Set :

sine - waveb . Adjust the leveled

5 divisions of display .

generator for
A COUPLING

A SOURCE

TRIG MODE

AC

NORM

AUTO

U

C. CHECK-Stable display can be obtained by ad
just ing the B LEVEL control in the following B COUPLING
switch posit ions :

b . Adjust A LEVEL for a stable display .

C. Set the TRIG MODE switch to NORM .
AC, DC

d . CHECK- Stable display is visible .d . Remove the X2 BNC at tenuator and set the B

COUPLING switch to LF REJ then HF REJ .
u

e . Set the CH 1 AC- GND- DC switch to GND .

e . CHECK- Stable display can be obtained by ad
just ing the B LEVEL control .1

f . CHECK -- No visible display in the absence of an

adequate t rigger signal .

f . Set :

HORIZ MODE

A COUPLING

A

LF REJ and HE REJ 4. Check Single Sweep
u

a . Set the CH 1 AC- GND- DC switch to DC .

g . CHECK-Stable display can be obtained by ad
just ing the A LEVEL control . b . Adjust A LEVEL unt i l the display just t riggers . U

h . Replace the X2 BNC at tenuator . C. Set the CH 1 AC- GND- DC switch to GND .

d . Push the SINGL SWP but ton .i . CHECK-Stable display can be obtained by ad
just ing the A LEVEL control in the following A COUPLING
switch posit ions :

e . CHECK- READY light comes on and stays on .

AC , DC

f . Set the CH 1 AC- GND- DC switch to DC .

j . Remove the X10 BNC attenuator and set the A
SOURCE switch to EXT = 10 . g . CHECK- READY light goes out and a single sweep

Occurs .

k . CHECK- Stable display can be obtained by ad
just ing the A LEVEL control in the following A COUPLING
switch posit ions :

h . Push the SINGL SWP but ton .

AC , DC i . CHECK-Single sweep occurs every t ime the SINGL
SWP but ton is pushed .

1. Remove the X2 BNC at tenuator and set the A

COUPLING switch to LF REJ then HF REJ . j . Disconnect the test setup .

5-8
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5. Check Trigger View

a . Set :
C

c . Push the TRIG VIEW but ton and hold it in . Adjust A
TRIGGER LEVEL for an on - screen display .

A TIME/ DIV

A COUPLING

A SOURCE

TRIG MODE

0.2 ms

DC

EXT

AUTO
d . CHECK-Display amplitude is 3.2 to 4.8 divisions .

-

e . Disconnect the test setup .
b . Connect a 200 m illivolt standard amplitude signal

from the calibrat ion generator to the A EXT input .

�

�

n

�

�

�

in

�

�

�

�

�

�

�

�

C
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IMPORTANT NOTE

OSCILLOSCOPES WITH DIGITAL MULTIMETERS ATTACHED, REFER TO THE DIGITAL MULTIMETER

MANUAL AT THIS POINT, THEN RETURN TO STEP 8 IN THE HORIZONTAL SECTION .

OSCILLOSCOPES WITHOUT DIGITAL MULTIMETERS, CONTINUE WITH THIS PROCEDURE.

HORIZONTAL

Equipment Required 3. Leveled Sine - Wave Generator

1. Time- Mark Generator 4. 42 Inch , 50 ohm BNC Cable

2. Calibrat ion Generator 5. 50 ohm BNC Term inat ion

465 Control Set t ings

POWER ON
LI

1. Check A and B Tim ing Accuracy

a . Connect the t ime - mark generator to CH 1 via a 50

ohm BNC cable and a 50 ohm BNC term inat ion .

b . CHECK- A and B t im ing accuracy according to

Table 5-3 . Tim ing to be accurate within 3 % ( 0.3 division at

the 11th t ime marker ) . If 11 t ime markers are not visible

when checking B sweep , set the A TIME/ DIV switch one
step slower than the B TIME/ DIV switch .

CRT

INTENSITY

FOCUS

SCALE ILLUM

As desired

Best focused display

As desired

U
i.e.

VERTICAL ( CH 1 and CH 2 ) A TIME/ DIV

B TIME/ DIV

1 ms

0.5 ms

When checking B t im ing , set HORIZ DISPLAY to B
DLY’D and use B LEVEL to stabilize the display .

VERT MODE

POSITION

VOLTS/ DIV

VAR VOLTS/ DIV

AC- GND- DC

INVERT

20 MHz BW ( PULL )

CK 1

Midrange

0.5 V

Calibrated detent

DC

Normal ( but ton out )

Full bandwidth ( No

yellow showing )

u
A AND B TIMING ACCURACY

A and B

TIME/ DIV

Switch Set t ing

CRT Display

Time- Mark ( Markers/

Generator Output Division )

TRIGGER ( A and B )
50 ns 1

1

COUPLING

LEVEL

SLOPE

A SOURCE

B SOURCE

TRIG MODE

A TRIG HOLDOFF

AC

Midrange
+

NORM

NORM

AUTO

NORM

0.05 us

.1 us

2 us

15 us

1 ls

2 US

0.1 us

0.1 us

0.5 us

1 US

1 US

5 us

10 US

10 us

50 us

2

1

1

2

5 US 1

110 US

20 us
50 us

2

1

1

SWEEP ( A and B )

HORIZ DISPLAY

TIME/ DIV

VAR TIME/ DIV

DELAY TIME POSITION

X10 MAG

POSITION ( horizontal )

FINE

.1 ms

2 ms

.5 ms

1 ms

2 ms

5 ms

* 10 ms

* 20 ms

* 50 ms

A

1 ms

Calibrated detent

Fully counterclockwise

Off ( but ton ou

Midrange

Midrange

0.1 ms

0.1 ms

0.5 ms

1 ms

1 ms

5 ms

10 ms

10 ms

50 ms

2

1

1

2

1

1

2

1
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TABLE 5-3 ( cont )

A and B

TIME/ DIV

Switch Set t ing

f . CHECK- DELAY TIME POSITION dial for a reading

one division less , within 0.01 division from +15 � C to

+35 � C ; ( one division less , within 0.03 division from -15 � C

to + 55 � C ) than the reading noted in step d .

CRT Display

( Markers /

Division )

Time- Mark

Generator Output

A SWEEP ONLY

n

g . Rotate the DELAY TIME POSITION dial to posit ion

each successive t ime marker to the beginning of the

sweep .
* .1 s 0.1 S

* .23 0.15

* .5 S 0.5 S

* Set the TRIG MODE switch to NORM

1

2

1

h . CHECK- DELAY TIME POSITION dial for a

reading of one division less , within 0.01 division from

+15 � C to +35 � C ( one division less , within 0.03 division

from -15 � C to + 55 � C ) than the adjacent t ime marker .

2. Check A Variable Time/ Division Range

a . Set : 4. Check Delay or Different ial Time Accuracy

a . Set :

n

n

n

�

HORIZ MODE

TRIG MODE

TIME/ DIV

�

AUTO

2 ms

STARTS AFTER DELAYB SOURCE

A TIME/ DIV

B TIME/ DIV

0.2 us

0.05 us

b . Select 5 m illisecond t ime marks from the t ime mark

generator 1b . Set the A TIME/ DIV , B TIME/ DIV and the t ime mark

generator to the set t ings given in Table 5-4 . First set the

DELAY TIME POSITION dial to 1.00 . Adjust the horizontal

C. CHECK- At least 1 marker per division can be

obtained by adjust ing the VAR TIME/ DIV cont rol .

TABLE 5-4

DELAY OR DIFFERENTIAL TIME ACCURACY

d . Return the VAR TIME/ DIV cont rol to the detent

posit ion .
A TIME/

DIV

Switch

Set t ing

B TIME/

DIV

Switch

Set t ing

Time

Mark

Generator

Output

3. Check Delay or Different ial Time Linearity

a Set :

1 msA TIME/ DIV

B TIME/ DIV

HORIZ DISPLAY

.2 us

.5 us

1 US

2 us

5 US

10 US

20 us

50 us

0.05 us

0.05 us

.1 uus

.1 us

.5 US
1 us

1 US

5 US

10 LS

10 US

50 us

.1 us

.5 us

1 us

1 us

5 us

10 us

10 US

50 US

5 us

B DLY’D

b . Set the t ime mark generator for 1 m illisecond t ime

marks and set B SOURCE TO STARTS AFTER DELAY.

�

n

�

�

�

c . Set the DELAY TIME POSITION dial to posit ion the

tenth t ime marker to the beginning of the t race ( about

10.00 ) .

.1 ms

.2 ms

.5 ms

1 ms

2 ms

5 ms

* 10 ms

* 20 ms

* 50 ms

* .1 S

* .25

* .5 S

.1 ms

.1 ms

.5 ms

1 ms

1 ms

5 ms

10 ms

10 ms

50 ms

.1 ms

.1 ms

.5 ms

1 ms

1 ms

5 ms

10 ms

10 ms

50 ms

.1 s

.15

, 5 s

d . Note the reading on the DELAY TIME POSITION

dial .

e . Adjust the DELAY TIME POSITION dial so that the

ninth t ime marker is at the beginning of the t race . * Set the TRIG MODE switch to NORM .
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d . Set the HORIZ DISPLAY switch to MIX .POSITION control so the top of the displayed t ime mark

crosses the center vert ical grat icule line . ( If the top of the

t ime marker at the beginning of the sweep isn’t visible ,

then use the t ime mark near the end of the sweep ) . Without

touching the horizontal POSITION control , set the DELAY

TIME POSITION dial to 9.00 . Slight ly readjust the DELAY

TIME POSITION dial to posit ion the top of the displayed

t ime mark to the center vert ical grat icule line .

e . CHECK-Tim ing between the second and tenth
t ime marks is within 0.18 division I the error noted in step
C.

f . Disconnect the t ime mark generator .

CHECK- DELAY TIME POSITION dial set t ing to be
8.92 to 9.08 . 7. Check A Intensified and B Ends A

a . Set :

Repeat the above for each of the set t ings listed in Table
5-4 .

A TIME/ DIV

B TIME/ DIV

DELAY TIME POSITION

HORIZ DISPLAY

1 ms

.1 ms

About 5.00

A INTEN

5. Check Delay or Different ial Jit ter

u
a . Set :

b . CHECK- B port ion of the t race is intensified ( about

1 division ) .
DELAY TIME POSITION

HORIZ DISPLAY

A TIME/ DIV

B TIME/ DIV

B SOURCE

9.00

BDLY’D

1 ms

0.2 us

STARTS AFTER DELAY

c . Rotate A TRIG HOLDOFF control clockwise to the B

ENDS A posit ion ( in the detent ) .

LI

b . Select 1 ms t ime marks . d . CHECK-Trace ends at the end of the intensified

port ion .

C. Slight ly readjust the DELAY TIME POSITION dial to

posit ion the t ime mark on screen . 8. Check X Gain

a . Set :

d . CHECK-Jit ter on the leading edge of the t ime
marker does not exceed 1 division ( 2.5 divisions if

operat ing from a 50 hertz line voltage ) . Disregard the slow
drift .

a

TIME/ DIV ( both )
VERT MODE

VOLTS / DIV ( both )

CH 1 AC- GND- DC

CH 2 AC- GND- DC

HORIZ DISPLAY

A TRIG HOLDOFF

X- Y

CH 2

5 mV

AC

GND

A

Fully counterclockwise
e . Set the DELAY TIME POSITION dial to 1.00 and

repeat parts c and d .

u6. Check Mixed Sweep Accuracy
b . Connect a 20 m illivolt standard amplitude signal

from the calibrat ion generator to the CH 1 input via a 50
ohm BNC cable .a , Set :

1 ms

.5 ms

A TIME/ DIV

B TIME/ DIV

DELAY TIME POSITION

HORIZ DISPLAY

Fully clockwise

�

C. CHECK -- Display is 4 divisions ( +0.16 division )
between the dots .

b . Select 1 ms t ime marks . d . Set CH 1 AC- GND- DC switch to DC.

C. CHECK- Tim ing error between the second and the
tenth t ime marks .

e . CHECK- Display is 4 divisions ( +0.16 division )
between the dots . It is normal for this CHECK to be slight ly
shorter than that in step c .

Note the amount of error for step e .
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af . Set the calibrat ion generator for a 50 m illivolt stan
dard amplitude signal .

�

n

n

9. Check X Bandwidth

a . Connect the leveled sine- wave generator to the CH
1 input via a 50 ohm BNC cable and 50 ohm BNC
term inat ion .

g . CHECK-Display is 10 divisions ( +0.4 division )
between the dots .

b . Adjust the generator for a 10 division display of a
50 ki lohertz reference signal .

h . Set the CH 1 AC- GND- DC switch to AC.

c . Without touching the generator amplitude , adjust

the generator frequency to 4 megahertz .i . CHECK- Display is 10 divisions ( +0.4 division )

between the dots . It is normal for this CHECK to be slight ly
longer than step g .

d . CHECK- Display is at least 7 divisions in length .

j . Disconnect the test setup . e . Disconnect the test setup .
�

�

�

�

on

�

�

�

�

�

�

n

�

�

C
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Sect ion 6� 465 Service ( SN B250000 & up )

CALIBRATION

�

�

n

�

IMPORTANT-PLEASE READ BEFORE USING THIS PROCEDURE

Detailed operat ing inst ruct ions for the test equipment are
not given in this procedure . Refer to the appropriate
inst ruct ion manual if more informat ion is needed .

Purpose

The purpose of the calibrat ion procedure is to provide a
calibrat ion sequence for adjustments- not to provide a
t roubleshoot ing guide . See the Troubleshoot ing Aids
port ion of the Maintenance sect ion for t roubleshoot ing
informat ion .

Special Calibrat ion Fixtures . Special calibrat ion fix

tures are used only where they faci li tate inst rument

calibrat ion . These fixtures are available from Tekt ronix

Inc. Order by part number through your local Tekt ronix

Field Office or Representat ive .

Lim its and Tolerances

All lim its and tolerances given in this procedure are
calibrat ion guides and should not be interpreted as
inst rument specificat ions unless they are also found in the

Specificat ions sect ion of this manual .

Tolerances given are for the inst rument under test and

do not include test equipment error .�

�

Calibrat ion Equipment Alternat ives and Part ial

Procedures . The Calibrat ion procedure is based on the

first i tem of equipment given as an example . When other

equipment is subst i tuted , cont rol set t ings or calibrat ion

setups m ight need to be altered . If the exact equipment
listed is not available , check the specificat ions column

carefully to see if any other equipment m ight suffice . Then

check the usage column to see what this item is used for . If
used for a check that is of li t t le or no importance to your

measurement requirements , the item and corresponding

step ( s ) can be deleted .

Step Tit les

Where possible , inst rument performance is checked

before an adjustment is made . Steps containing checks

and adjustments are t i t led Check / Adjust . Those with

checks only are t i t led Check .

Line Voltage Select ion

This procedure is for 115 volt ac line , medium range . If

a different range is to be used , set the Regulat ing Range

Selector and Line Voltage Selector for the available line

voltage ( see item 42 under Controls and Connectors in

Sect ion 2 ) .

If the applicat ions for which you will use the 465 do not

require the full performance available , the procedure and

the equipment list can be shortened accordingly . For

example , the basic measurement capabili t ies of this

inst rument can be verified by checking and adjust ing as

needed : vert ical deflect ion factor , horizontal t im ing ac

curacy , and the calibrator signal . If any step requires more

than a m inor readjustment , check Table 6-1 for any

possible interact ions .

.

Interact ionsInternal Adjustments

Do not preset the internal cont rols or move the +55 volt

supply adjustment as this will typically require complete

recalibrat ion of the osci lloscope .

�

�

n

�

�

�

Table 6-1 shows calibrat ion adjustments and the

possible interact ion each adjustment m ight have on other

adjustments . The use of Table 6-1 is part icularly important

if only a part ial procedure is performed or if a circuit

requires recalibrat ion due to component replacement .
Display

The most accurate display adjustments are made with a

stable , well - focused , low- intensity display . Unless,

otherwise noted , adjust the Intensity , Ast igmat ism , Focus ,

and Trigger Level cont rols as needed .

Test Equipment Required

The test equipment listed in Table 6-2 , or equivalent , is

required for complete calibrat ion of the osci lloscope .

Specificat ions given for the equipment are the m inimum

necessary for accurate calibrat ion . Therefore , the equip

ment used must meet or exceed the listed specificat ions .

To use this table , f ind the adjustment made in the
column at the left of the table . Then move to the right

across that row unt i l you come to a darkened square . From

the darkened square move up the column and check the

accuracy of the adjustment t i t ling that column . Readjust if

necessary .

Preparat ion

Connect test equipment and inst rument to be

calibrated to an appropriate power input source ; turn on

and allow a 20 m inute warmup period before commencing
Performance Check or Calibrat ion .
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u

TABLE 6-1

ADJUSTMENT INTERACTIONS

TRACE

ROTATION

STEP

ATTENUATOR

BALANCE

Y-

AXIS

ALIGNMENT

CH
1

VARIABLE

BALANCE

H.V.

SUPPLY

CH
2

VARIABLE

BALANCE

GEOMETRY

INVERT

BALANCE

VERT

OUT

POSITION

CENTERING

CH
1

POSITION

CENTERING

MAG

TIN

SWP

START

AND
A

SWP

CAL

X1

HORIZONTAL

GAIN

X10

HORIZONTAL

GAIN

VERT

OUT

GAIN

TRIGGER

SENSITIVITY
(
A

AND
B)

0.5
u

TIMING
(
A

AND
B)

TRIGGER

LEVEL

CENTERING
(
A

AND
B)

SLOPE

CENTERING
(
A

AND
B)

NORMAL

DC

BALANCE

CH
2

GAIN
TRIGGER

VIEW

CENTERING

CH
1

DC

BALANCE

B

SWP

CAL

CH
2

DC

BALANCE

CRT

GRID

BIAS

X

GAIN

CRT

Interact ion

Adjustment made
CH
1

GAIN

|
HOIH

H. V. SUPPLY

TRACE ROTATION

Y-AXIS ALIGNMENT

GEOMETRY

STEP ATTENUATOR BALANCE
�

CH 1 VARIABLE BALANCE

CH2 VARIABLE BALANCE

INVERT BALANCE

VERT OUT POSITION CENTERING

CH 1 POSITION CENTERING

CH 1 GAIN

CH 2 GAIN

VERT OUT GAIN

SWP START AND A SWP CAL

X1 HORIZONTAL GAIN

X10 HORIZONTAL GAIN

U
B SWP CAL

0.5 u TIMING ( A AND B )

HIGH SPEED MAG TIN NG

TRIGGER SENSITIVITY ( A AND B )

SLOPE CENTERING ( A AND B )

TRIGGER LEVEL CENTERING ( A AND B )

NORMAL DC BALANCE

CH 1 DC BALANCE

CH 2 DC BALANCE

TRIGGER VIEW CENTERING

X GAIN

CRT GRID BIAS

I

U

CRT

NOTE

u
For 465’s with the IC version of the Vert ical Output Amplifier , adjust ing the

Vert ical Output bias affects Vert ical Output Gain and High Frequency compensat ion .

1861-35
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TABLE 6-2

C TEST EQUIPMENT REQUIRED

Minimum

Specificat ionsDescript ion Usage Examples

1. Variable Capable of Supplying

Autot ransformer 1.2 amperes over a range of

103.5 to 126.5 volts .

Power supply regulat ion

check .

General Radio W8MT3VM Variac

Autot ransformer .

n

�

�

�

�

�

�

�

�

2. Digital

Voltmeter

a . Tekt ronix DM 501 Digi

tal Mult imeter.

Range , to 140 volts ; dc

voltage accuracy , within

0.15%; display , 4 1/ 2

digits .

Low -Voltage Power Supply

checks and adjustments . CRT

Grid Bias adjustment . Vert ical

and Horizontal Centering

adjustments . Calibrator Output

Voltage adjustment .

b . Any digital voltmeter

that meets m inimum specifi

cat ions .

3. DC Volt

meter

a . Triplet t Model 630 - NA.Range , to 2500 volts ; cali

brated to 1% accuracy at

--2450 volts .

High - Voltage Power Supply

adjustment

b . Simpson Model 262 .

4. Test Oscillo- Bandwidth ,DC to 100 mega

scope with 10X hertz ; m iniumum deflect ion

probe and 1x factor , 5 mV/ division ; accu

probe . ( 1X probe racy , within 3 %; dual t race .

is an opt ional

accessory )

Power Supply Ripple Check .

CRT Z- Axis Compensat ion ;

Vert ical gain adjustment . A

Trigger Holdoff check . A and

B + Gate Output Signals

check .

a . Tekt ronix 465 Oscillo

scope with 2 ( included )

10X probes .

b . Tekt ronix 475 Oscillo

scope with 2 ( included )

10X probes .

c . Tekt ronix P6101 1X

probe 010-6101-03 .

a . Tekt ronix PG 506 Calibra

t ion Generator.

5. Amplitude

Calibrator

Amplitude accuracy , within

0.25%; signal amplitude ,

2 m illivolts to 50 volts ;

output signal , 1 ki lohertz

square wave.

Vert ical checks and adjust

ments . Trigger View Gain

check . X Gain adjustment.

External Z - Axis check . b . Tekt ronix 067-0502-01

calibrat ion fixture .

6. Sine - wave

Generator

a . Tekt ronix SG 503 Leveled

Sine- wave Generator . !

Frequency, 350 ki lohertz to Vert ical Centering . Bandwidth

above 100 megahertz ; output and Isolat ion checks . Trigger

amplitude , variable from 0.5 checks and adjustments . X - Y

to 5.5 volts peak - to - peak ; out - Phase Difference . X Band

put impedance, 50 ohms; refer - width check .

ence frequency , 50 to

350 ki lohertz ; amplitude accu

racy , constant within 3 % of

reference frequency as out

put frequency changes .

b . Tekt ronix Type 191 Con

stant - Amplitude Signal

Generator .

�

7

�

�

�

n

�

�

7. Time- Mark

Generator

a . Tekt ronix TG 501 Time

Mark Generator . ’

Marker outputs , 2 nanoseconds CRT Y- Axis and geometry

to 0.5 second ; marker accu- adjustments. Auto Trigger

racy , within 0.1%; t rigger check . Horizontal t im ing

output , 1 m illisecond to checks and adjustments .

0.1 m icrosecond , t ime coin

cident with markers .

b . Tekt ronix 2901 Time

Mark Generator .

C

’ Requires a TM 500 series power module .
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TABLE 6-2 ( cont )

u

Usage Examples

Low- Frequency Trigger check : a . Tekt ronix SG 502 Oscil

lator .

b . General Radio 1310A

Oscillator , u

Vert ical Compensat ion . a . Tekt ronix PG 506 Cali

brat ion Generator .

Minimum

Descript ion Specificat ions

8. Low - Fre- Frequency , 60 hertz and 1

quency kilohertz ; output ampli

Generator tude , variable from 30 m illi

volts to 4 volts peak - to - peak .

9. Square -Wave Repet it ion rate , 1 to

Generator 100 kilohertz ; riset ime ,

1 nanosecond or less from

fast - rise output ; output

amplitude , 60 volt pulse sup

plying at least 10 m illi

amperes from high - amplitude

output ; aberrat ions , within

2 % from fast - rise output .

10. 50 - Ohm Frequency response , 50 ki lo

Signal Pickoff hertz to 100 megahertz ;

impedance 50 ohms for signal

input , signal output and

t rigger output

b . Tekt ronix Type 106

Square-Wave Generator .

Trigger checks and adjust

ments .

Tekt ronix CT- 3 Signal Pick

off . Part Number

017-0061-00 .

Signal interconnect ion .11. Cable ( 2

Required )

Impedance , 50 ohms ; Length ,

42 inches ; Connectors , BNC

Tekt ronix Part Number

012-0057-01 .

Signal interconnect ion .12. Cable ( 2

Required )

Impedance , 50 ohms ; Length ,

18 inches ; Connectors , BNC

Tekt ronix Part Number

012-0076-00 .

13. Adapter Signal interconnect ion .Connectors , GR874 to BNC

female

Tekt ronix Part Number

017-0063-00 .

14. Adapter Signal interconnect ion .Connectors , GR874 - to -BNC

male

Tekt ronix Part Number

017-0064-00 .

4
15. Adapter Signal interconnect ion .Connectors , BNC female to

BNC female .

Tekt ronix Part Number

103-0028-00 .

16. Dual

Input Coupler

( 2 required )

Connectors , BNC female to 2

BNC male .

Vert ical checks . Trigger checks Tekt ronix Part Number

and adjustments . X - Y Phase 067-0525-01 .

check .

U
17. T Con

nector
Connectors , BNC Signal interconnect ion . Tekt ronix Part Number

103-0030-00 .

18. 10X

At tenuator ( 2

required )

Rat io , 10X ; impedance ,

50 ohms ; connectors , BNC

Vert ical Compensat ion . Vert i

cal Bandwidth check . Trigger

adjustments .

Tekt ronix Part Number

011-0059-02 .

19. 5X At ten

uator

Rat io , 5X ; impedance , 50 ohms; Vert ical System Compensat ion

connectors , BNC adjustments . Trigger adjust

ments .

Tekt ronix Part Number

011-0060-021

120. 2X At ten

uator
Rat io , 2X ; impedance , 50 ohms; Vert ical System Compensat ion . Tekt ronix Part Number

connectors , BNC . Trigger adjustments . 011-0069-02 .

’ Requires a TM 500 series power module .
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TABLE 6-2 ( cont )

Descript ion

Minimum

Specificat ions Usage Examples

Signal term inat ion .21. Term i

nat ion ( 2

required )

Impedance , 50 ohms ; connect

ectors , BNC

Tekt ronix Part Number

011-0049-01 .

22. Input RC

Normalizer

RC t ime constant , 1 megohm

t imes 20 picofarads ; con

nectors , BNC.

Vert ical Input At tenuator

Compensat ion .

Tekt ronix input RC Normalizer

calibrat ion fixture . Part

Number 067-0538-00 .

Adjust variable resistors . Xceli te R- 3323 .23. Screw

driver

Length , three - inch shaft ,

bit size , 3/ 32 inch .

24. Low -Capa

citance Screw

driver

Length , 1 - inch shaft ; bi t

size , 3/ 32 inch ,

Adjust all variable capaci

tors .

J.F.D. Elect ronics Corp.

Adjustment Tool Number

5284 .

Calibrator adjustment .25. Short ing

Strap

INDEX TO CALIBRATION PROCEDURE 7. Check / Adjust Vert ical Output Centering 6-14

6-148. Check / Adjust Ch 1 Step At tenuator

Balance
Page

�

�

�

�

�

�

�

�

�

n

�

�

�

�

�

�

�

�

�

Power Supply

1. Check / Adjust Power Supply DC Levels ,

Regulat ion and Ripple

6-8 6-149. Check / Adjust Ch 1 Variable Volts / Div

Balance

2. Check / Adjust High Voltage Supply 6-9 6-1510. Check / Adjust Ch 2 Step At tenuator
Balance

6-15Display and Z Axis

1. Check / Adjust CRT Grid Bias

11. Check / Adjust Ch 2 Variable Volts / Div
Balance

6-10

2. Check / Adjust Trace Alignment 6-10
6-1512. Check / Adjust Ch 2 Invert Balance

3. Check / Adjust Y- Axis Alignment 6-11 6-1513. Check / Adjust Ch 2 Posit ion Centering

14. Check / Adjust Ch 1 Posit ion Centering 6-15
4. Check / Adjust Geometry 6-11

15. Check Beam Finder Operat ion 6-16
5. Check / Adjust Z - Axis Compensat ion 6-11

6-1616. Check / Adjust Ch 1 and Vert ical Output
Gain

Vert ical

1. Check Probe Coding Indicator Lights 6-13 17. Check / Adjust Ch 2 Gain 6-16

2. Check CH 1 and CH 2 Gate Current 6-13 6-1618. Check Ch 1 and Ch 2 Variable

Volts / Division Range
3. Check AC- GND- DC Switches 6-13

19. Check Add Mode 6-17

4. Check Alternate Mode 6-13

20. Check Compression and Expansion 6-17

5. Check Chop Mode 6-13

6-1721. Check / Adjust Vert ical Output Low Fre

quency Compensat ion6. Adjust Vert ical Output Bias 6-14
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Volts / Division 6-18 A Internal 100 megahertz 6-3022. Check / Adjust ch 1

Compensat ion

12. Check

Triggering

6-18 B Internal 100 megahertz 6-3023. Check / Adjust Ch 2 Volts / Division

Compensat ion

13. Check

Triggering

6-19 6-3124. Check / Adjust Ch 2 and Vert ical Output

High Frequency Compensat ion

14. Check A & B High Frequency Reject

Triggering

25. Check Ch 2 Posit ion Effect 6-19 15. Check Single Sweep 6-31

6-20 16. Check 60 Hertz Internal Triggering 6-3126. Check / Adjust Ch 2 10 millivolt and

20 m illivolt High Frequency Compensat ion

17. Check 60 Hertz External Triggering 6-32

6-2027. Check / Adjust ch 1 High Frequency

Compensat ion 6-3318. Check A & B External Trigger Level

Ranges
U

28. Check Ch 1 Posit ion Effect 6-21

19. Check Line Triggers 6-33

6-2129. Check / Adjust ch 1 10 millivolt and

20 m illivolt High Frequency Compensat ion
|

20. Check A Normal Mode 6-34

30. Check Bandwidth 6-21 21. Check Auto Recovery Time 6-34

31. Check Cascade Gain and Bandwidth 6-22 22. Check / Adjust Trigger View Centering 6-34

32. Check Channel Isolat ion 6-22 6-3423. Check Trigger View Gain

Horizontal
33. Check Common Mode Reject ion Rat io 6-22

6-351. Check / Adjust Sweep Start and A Sweep

Calibrat ion34. Check Bandwidth Lim it Operat ion 6-23

or Different ial Time 6-362. Check Delay

Linearity6-24

Triggers

1. Check / Adjust A Trigger Sensit ivi ty and
TRIG Lamp

2. Check / Adjust B Trigger Sensit ivi ty 6-25 3. Check / Adjust Horizontal Amplifier Gain 6-36

6-26 4. Check Sweep Linearity3. Check / Adjust B Trigger Slope and Level

Centering 6-37

5. Check / Adjust Magnifier Regist rat ion
6-264. Check / Adjust A Trigger Slope and Level

Centering

6-37

6. Check / Adjust B Sweep Calibrat ion
6-37

5. Check / Adjust A Trigger DC Levels 6-26
7. Check A Sweep Length

6-37
6. Check B Trigger DC Levels 6-27

8. Check Variable Time/ Division

6-27 6-37
7. Check B Internal 25 megahertz Trigger
ing 9. Check Horizontal Posit ion Range

U6-37

6-288. Check A Internal 25 megahertz Trigger
ing

10. Check / Adjust A 10 us Tim ing
6-38

A External 25 megahertz 6-289. Check

Triggering

11. Check / Adjust A Sweep High Speed

Tim ing 6-38

B External 25 megahertz 6-2910. Check

Triggering

12. Check / Adjust B Sweep High Speed

Tim ing 6-38

6-2911. Check Band A External 100 megahertz

Triggering

13. Check A and B Time/ Division AC

curacy 6-39
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14. Check / Adjust High Speed Magnified

Tim ing

6-39 20. Check X - Y Phasing and Bandwidth 6-41

C
21. Check B Ends A 6-41

6-3915. Check A and B Magnified Tim ing Ac

curacy 22. Check A Trigger Holdoff 6-41

16. Check Delay or Different ial Time Ac

curacy

6-40

Gates , Calibrator and Ext Z Axis

1. Check A and B + Gates 6-43
17. Check Delay or Different ial Time Jit ter 6-40

18. Check Mixed Sweep Accuracy
2. Check / Adjust Calibrator DC Level 6-44

6-40

3. Check External Z Axis 6-44
19. Check / Adjust X Gain 6-41

�

�

�

�

�

�

�

�

�

� �

�

�

�

�

�

�

�

�

�

C
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Calibrat ion-465 Service ( SN B250000 & up )

POWER SUPPLY

Equipment Required 3. Test Oscillsocope

1. Digital Voltmeter 4. Autot ransformer

2. DC Voltmeter 5. 3 Inch slot ted Screwdriver

See ADJUSTMENT LOCATIONS 1 * , in the Diagrams sect ion for adjustments and test points ( TP) .

NOTE
Sweep Controls

u

|

After perform ing the following cont rol set t ings,

connect the inst rument to a power source through a

Variable Autot ransformer . Set the Autot ransformer

to 115 V before turning the inst rument on .

465 Control Set t ings

Power Controls

HORIZ DISPLAY

DELAY TIME POSITION

A TIME/ DIV

B TIME/ DIV

VAR TIME/ DIV

X10 MAG

POSITION

FINE

A TRIG HOLDOFF

A

Fully counterclockwise

1 ms

1 ms

Calibrated detent

Off ( but ton out )

Midrange

Midrange

NORM

Regulat ing Range Selector Medium

Line Voltage Selector 115 V

POWER ON
u

CRT Controls

INTENSITY

FOCUS

SCALE ILLUM

As desired

Best focused display

As desired

1. Check / Adjust Power Supply DC Levels , Regula

t ion and Ripple u

Vert ical Cont rols

( both Channels if applicable)

NOTE

Review the informat ion at the beginning of the

Calibrat ion Sect ion before start ing Calibrat ion .

! 1

VOLTS/ DIV

VAR

POSITION

AC- GND- DC

VERT MODE

INVERT

20 MHz BW ( Pull )

a . Connect the digital voltmeter between the test point

given in Table 6-3 and ground . Voltage to be within the

given lim its .

5 mV

Calibrated detent

Midrange

GND

CH 1

Normal ( but ton out )

Off ( No yellow

showing ) TABLE 6-3

LOW VOLTAGE POWER SUPPLY LIMITS

Triggering Controls

( both A and B if applicable )
Power

Supply

Test

Point Reading Tolerance
LEVEL As needed for a stable

display
+

AC

NORM

AUTO

SLOPE

COUPLING

SOURCE

TRIG MODE

+55 V

+15 V

+5 V

-8 V

+110 V

TP1536

TP1548

TP1558

TP1568

TP1518

+54.72 to +55.27 + 0.5 %

+14.77 to +15.22 + 1.5 %

+4.92 to +5.07 + 1.5 %

-8.12 to � 7.880 + 1.5 %

+107.8 to +113.4 +3 % ; -2 %
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Calibrat ion -465 Service ( SN B250000 & up )

NOTE
d . Return line voltage to 115 volts .

C
If the adjustment in step 1b is made, the osci lloscope

will require complete recalibrat ion .

b . Connect the digital voltmeter to TP1536 : ADJUST

+55 volt supply ( R 1538 ) for +55 volts . Recheck all

supplies according to Table 6-3 .

2. Check / Adjust High Voltage Supply

a . Connect the dc voltmeter between TP1423 and

ground on the interface board ( TP1423 is accessible

through a hole in the high voltage cover ) .

b . CHECK- High Voltage supply for -2450 volts � 2 %

( -2401 volts to -2499 volts ) .

c . Connect the test osci lloscope to the indicated test

point and check the ripple amplitude according to Table 6

4 while varying the line voltage between 103.5 volts and

126.5 volts . For improved resolut ion when measuring

ripple amplitude , use a 1X probe and cascaded gain on the

test osci lloscope .

TABLE 6-4

TYPICAL LOW VOLTAGE

POWER SUPPLY RIPPLE

c . ADJUST-High Voltage ( R1400 ) for -2450 volts .

d . Disconnect the dc voltmeter from the 465 .

Power Supply Test Point Typical Ripple

( Peak - to- Peak )

+55 V

+15 V

+5 V

-8 V

+110 V

TP1536

TP1548

TP1558

TP1568

TP1518

4 mv

2 mV

2 mV

2 mV

20 mV

�

�

�

�

�

�

in

�

�

�

�

�

n

�

C

1
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DISPLAY AND Z AXIS

Equipment Required

1. DC Voltmeter 5. 50 - ohm BNC Term inat ion

2. Test Oscilloscope 6. X10 Probe

3. Time Mark Generator 7. 3 Inch slot ted Screwdriver

4. 50 - ohm BNC Cable 8. Low Capacitance slot ted Screwdriver

See ADJUSTMENT LOCATIONS 1 in the Diagrams sect ion for adjustments and test points ( TP) .

Sweep Controls465 Control Set t ings ( * Indicates Changes From

the Previous Step )

Power Controls

u
Regulat ing Range Selector Medium

Line Voltage Selector 115 V

POWER ON

HORIZ DISPLAY

DELAY TIME POSITION

* A TIME/ DIV

* B TIME/ DIV

VAR TIME/ DIV

X10 MAG

POSITION

FINE

A TRIG HOLDOFF

� .

Fully counterclockwise

* X-Y

* X - Y

Calibrated detent

Off ( but ton out )

Midrange

Midrange

NORM

CRT Controls

INTENSITY

FOCUS

* SCALE ILLUM

� �
As desired

Best focused display

* Fully counterclockwise
1. Check /Adjust CRT Grid Bias

a . Connect the digital voltmeter between TP1486 and

ground. (TP1486 is accessible through a hole in the high

voltage cover .)
Vert ical Cont rols

( both Channels if applicable)

b . Set the INTENSITY control for +20 volts on the

digital voltmeter .

VOLTS/ DIV

VAR

POSITION

AC- GND- DC

VERT MODE

INVERT

20 MHz BW ( Pull )

5 mV

Calibrated detent

Midrange

GND

CH 1

Normal ( but ton out )

Off ( No yellow

showing )

c . CHECK- Display for a well defined , low intensity

dot . Use FOCUS and ASTIG controls as needed .

d . ADJUST-Grid Bias ( R1480 ) for a visible dot , then

back unt i l the dot just disappears .
uTriggering Controls

( both A and B if applicable)

LEVEL
2. Check / Adjust Trace Alignment

a . Set :

As needed for a stable

display
+

AC

NORM

AUTO

SLOPE

COUPLING

SOURCE

TRIG MODE

0.5 msA TIME/ DIV

INTENSITY

SCALE ILLUM

as desired

as desired
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b . Posit ion the t race to the center horizontal grat icule
line .

b . ADJUST-Geometry ( R1442 ) for m inimum cur

vature of the markers across the grat icule area .
C

C. INTERACTION� Y- Axis Alignment .C. CHECK-Trace is parallel with the center horizontal
grat icule line .

d . Disconnect the test setup .
d . ADJUST_ TRACE ROTATION ( front panel adjust

ment ) to make the t race parallel with the center horizontal

grat icule line. e . Return A VAR TIME/ DIV to detent .

3. Check / Adjust Y-Axis Alignment

a . Connect 1 ms t ime marks from the t ime- mark

generator to the CH 1 input via a 50 ohm BNC cable and a
50 ohm BNC term inat ion . 5. Check /Adjust Z -Axis Compensat ion

a . Set the A TIME/ DIV switch to 0.05 us .

b . Set :

CH 1 AC- GND- DC

CH 1 VOLTS/ DIV

DC

0.1 V

b . Connect the X10 probe from the test osci lloscope to

TP1486 .

C. Adjust VAR TIME/ DIV cont rol for exact ly 1 t ime

mark / major division . ( Time marks should fi ll the screen

vert ically . If not , reduce the VOLTS/ DIV switch set t ing . )

c . Adjust the 465 INTENSITY control for a 15 volt

display on the test osci lloscope .

-

n

�

�

�

�

�

�

n

�

nn

�

�

�

�

�

�

�

�

�

d . CHECK -- Test osci lloscope display for opt imum

square corner on the unblanking gate ( with m inimum

ringing ) .
d . CHECK- Display for 0.1 division t i lt or less , when

compared to the center vert ical grat icule line .

e . ADJUST� Y- Axis Alignment ( R1446 ) to align the

center t ime mark with the center vert ical grat icule line .

e . ADJUST- Z - Axis Compensat ion ( C1471) with a low

capacitance screwdriver for the best square corner on the

unblanking pulse viewed on the test osci lloscope .

f . INTERACTION-TRACE ROTATION .
f . Disconnect the test setup .

g . CHECK- Display for uniform intensity across the

grat icule area ( especially the first 2 divisions of the t race ) .

4. Check / Adjust Geometry

a . CHECK --- Display for 0.1 division or less , vert ical

curvature of the markers across the grat icule area .

( Readjust A VAR TIME/ DIV as needed to maintain exact ly

1 mark per division . ) h . READJUST-C1471, if necessary .

C
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VERTICAL
C

Equipment Required

1. Calibrat ion Generator 7. Dual - Input Coupler

2. Test Oscilloscope with two 10X probes 8. X10 BNC Attenuator ( 2 required )

U

3. Square-wave Generator 9. 50 ohm BNC Term inat ion ( 2 required )

4. Leveled Sine-Wave Generator 10. 20 picofarad BNC Normalizer

11. Low-Capacitance Screwdriver
5. 11 kilohm resistor ( see Step 1 , part a )

used if either of the 10X probes in item 2 above

do not have scale factor switching connectors . 12. 3 Inch slot ted Screwdriver

6. 50 ohm BNC Cable ( 2 required )

See ADJUSTMENT LOCATIONS 2 and ADJUSTMENT LOCATIONS 3a or ADJUSTMENT LOCATIONS 3b

in the Diagrams sect ion for adjustments and test points ( TP) .

Some inst ruments have an output stage ( and output

circuit board ) using an integrated circuit ( IC ) . Other

inst ruments contain individual t ransistors in the output

stage ( discrete ) . The pull - out pages ADJUSTMENT

LOCATIONS 3a & 3b perm it easy ident if icat ion of the

board in your inst rument . The calibrat ion procedure

indicates the IC output stage adjustments by double
boxes .

* POSITION

AC- GND- DC

VERT MODE

INVERT

20 MHz BW ( Pull )

* Midrange

DC

CH 1

Off ( but ton out )

Off ( No yellow

showing )

Triggering Controls

( both A and B if applicable )465 Control Set t ings ( * Indicates Changes From

Previous Step )

Power Controls

LEVEL

Regulat ing Range Selector Medium

Line Voltage Selector 115 V

POWER ON

SLOPE

COUPLING

SOURCE

TRIG MODE

As needed for a stable

display

+

AC

NORM

AUTO

UCRT Controls
Sweep Controls

INTENSITY

FOCUS

SCALE ILLUM

As desired

Best focused display

As desired

HORIZ DISPLAY

DELAY TIME POSITION

* A TIME/ DIV

* B TIME/ DIV

VAR TIME/ DIV

X10 MAG

POSITION

FINE

A TRIG HOLDOFF

A

Fully counterclockwise

* 1 ms

* 1 ms

Calibrated detent

Off ( but ton out )

Midrange

Midrange

NORM

Vert ical Cont rols

(both Channels if applicable )

* VOLTS/ DIV

VAR

* 5 mV

Calibrated detent

6-12 REV. B , OCT 1977
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b . Posit ion the bot tom of the display to the center

horizontal grat icule line .

1. Check Probe Coding Indicator Lights

a . Connect a X10 Probe with a scale - factor switching
connector to the CH 1 input connector ( or connect an

11 kilohm resistor between the input coding ring and
ground ) .

C. Set the CH 1 AC- GND- DC switch to GND .

b . CHECK- Light under 5 mV posit ion is ext inguised

and the light under 50 mV posit ion comes on .

d . CHECK- For no vert ical deflect ion ; t race is on the

center horizontal grat icule line .

C. Set the VERT MODE switch to CH 2 .
e . Set the CH 1 AC- GND- DC switch to AC .

d . Move the probe , or the 11 kilohm resistor , to the CH

2 input .

f . CHECK- Display is centered about the center

horizontal grat icule line .

g . Move the test signal to CH 2 .e . CHECK- Light under 5 mV posit ion is ext inguished

and the light under 50 mV posit ion comes on .

h . Set the VERT MODE switch to CH 2 .

f . Remove the X10 probe or the resistor .

i . Posit ion the bot tom of the display to the center

horizontal grat icule line .
2. Check Ch 1 and Ch 2 Gate Current

a . Set :

j . Set CH 2 INPUT COUPLING switch to GND .CH 1 & CH 2 AC-GND- DC

CH 1 & CH 2 VOLTS/ DIV

GND

5 mV

�

�

�

�

�

�

�

�

�

n

A

�

n

�

n

n

�

�

�

K. CHECK- Display for no vert ical deflect ion ; t race is

at the center horizontal grat icule line .
b . Posit ion the t race to grat icule center .

1. Set the CH 2 INPUT COUPLING switch to AC.

c . Switch the CH 2 AC- GND- DC switch to DC.

m . CHECK- Display is centered about the center

horizontal grat icule line .
d . CHECK-Trace shift is 0.1 division or less when CH

2 AC- GND- DC switch is switched between GND and DC.
n . Remove the test setup .

e . Set the VERT MODE switch to CH 1 .
4. Check Alternate Mode

a . Set :

f . Posit ion the t race to grat icule center . VERT MODE

A TRIGGER LEVEL

ALT

Fully counterclockwise

g . Switch the CH 1 AC-GND- DC switch to DC .
b . Posit ion the 2 t races about 2 divisions apart .

C. CHECK- Sweeps alternate at all set t ings of the A

TIME/ DIV switch except X - Y .
h . CHECK-Trace shift is 0.1 division or less when the

CH 1 AC- GND- DC switch is switched between GND and
DC .

5. Check Chop Mode

a . Set :

1 US

3. Check AC- GND- DC Switches

a . Connect a 20 m illivolt standard amplitude signal

from the calibrat ion generator to the CH 1 input via a

50 ohm BNC cable ( unterm inated ) .

A TIME/ DIV

VERT MODE

AC- GND- DC ( Both )

CHOP

GND
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b . Posit ion the 2 t races about 4 divisions apart . 7. Check / Adjust Vert ical Output Centering

a . Set :
c . Adjust the A LEVEL control for a stable display .

VERT MODE CH 1

CH 1 & CH 2 VOLTS/ DIV 5 mV

CH 1 & CH 2 AC- GND- DC GNDd . CHECK- Display for blanking of switching t ran

sients between chopped segments .

e . CHECK- Durat ion of each cycle is about 4
divisions .

b . Connect the dc voltmeter between TP322 and

TP324 .

C. Adjust the CH 1 POSITION control for volt on the

voltmeter .

6. Adjust Output Amplifier Bias ( IC version only )

NOTE
d . ADJUST-Vert ical Output Centering R429

( R4418 ) to posit ion the t race to the center grat icule line.
This adjustment affects posit ion effect, aberrat ions,

and riset ime . This adjustment may be slight lym isad

justed for opt imum vert ical performance . Severe

m isadjustment will result in loss of gain and in

creased aberrat ions .

e . Remove the voltmeter lead connect ions .

8. Check / Adjust Ch 1 Step At tenuator Balance

a . Set the CH 1 VOLTS/ DIV switch to 20 mV .
It perform ing a rout ine recalibrat ion , do not adjust at

this t ime . Move to step 7 and complete the checks in

Steps 7 through 25. If calibrat ion requirements are

met there is no need to readjust the bias . If posit ion

effect, aberrat ions and riset ime requirements are

not met , then readjust the bias according to the

procedure in the note after step 25 .

b . Posit ion the t race to the center horizontal grat icule

line .

u

Recalibrat ion Due to Replacement of Vert ical

Output IC.

C. CHECK- Display for 0.2 division or less of t race

shift between adjacent posit ions when rotat ing the CH 1

VOLTS/ DIV switch from 20 mV to 5 mV.

ADJUST As follows :

a . Set :
d . ADJUST-CH 1 Step At ten Bal ( R25 ) for m inimum

trace shift when rotat ing the CH 1 VOLTS/ DIV switch from

20 mV to 5 mV .VERT MODE

CH 1 VOLTS/ DIV

CH 1 AC- GND- DC

CH 1

0.2 V

DC

9. Check / Adjust Ch 1 Variable Volts /Division

Balance

a . Posit ion the t race to the center horizontal grat icule

line .

b . Connect the leveled -sine wave generator to the

CH 1 input via a 50 ohm BNC cable and 50 ohm BNC

term inat ion . Set generator to 50 kHz .

c . Adjust the leveled sine-wave generator for a few

divisions of display .

b . CHECK- Display for 1.0 division or less of t race

shift when rotat ing the CH 1 VAR control through its

range .

d . ADJUST� Vert ical Output Bias ( R455 ) for max

imum display amplitude .

C. CHECK- CH 1 UNCAL light comes on when the

VAR control is out of the detent posit ion .

e . Disconnect the test setup .
d . ADJUST- CH 1 Variable Balance ( R120 ) for

m inimum trace shift when rotat ing the CH 1 VAR control

through its range .
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e . Return the CH 1 VAR control to the detent posit ion . 13. Check / Adjust CH 2 Posit ion Centering

a . Connect the leveled sine - wave generator to the Ch 2

input via a 50 ohm BNC cable and a 50 ohm BNC
term inat ion .10. Check / Adjust Ch 2 Step At tenuator Balance

a . Set :

VERT MODE

CH 2 VOLTS/ DIV

CH 2

20 mV
b . Set :

�

�

�

n

n

n

�

�

h

b . Posit ion the t race to the center horizontal grat icule
line .

CH 2 INVERT

CH 2 VOLTS/ DIV

CH 2 AC- GND- DC

A TIME/ DIV

INTENSITY

But ton out

0.1 V

DC

1 ms

as needed for a

visible display

C. CHECK- Display for 0.2 division or less of t race

shift between adjacent switch posit ions when rotat ing the

CH 2 VOLTS/ DIV switch from 20 mV to 5 mV . c . Adjust the leveled sine-wave generator for

4.8 divisions of a 50 ki lohertz signal .

d . ADJUST -- CH 2 Step At ten Bal ( R75 ) for m inimum

trace shift when rotat ing the CH 2 VOLTS/ DIV switch from
20 mV to 5 mV .

d . Set the CH 2 VOLTS/ DIV switch to 20 mV

( 24 divisions of display ) .

e . CHECK - Display can be posit ioned both above and

below the center horizontal grat icule line .

11. Check /Adjust Ch 2 Variable Volts / Division

Balance

a . CHECK- Display for 1.0 division or less of t race

shift when rotat ing the CH 2 VAR control through its

range . f . ADJUST � Slight readjustment of vert ical output

centering 1R429 ( R4418 ) can be made such that the

display can be posit ioned an equal distance both above

and below the center horizontal grat icule line.b . CHECK- CH 2 UNCAL light comes on when the CH

2 VAR control is out of the detent posit ion .

n

C. ADJUST- CH 2 Variable Balance ( R220 ) for

m inimum trace shift when rotat ing the CH 2 VAR control

through its range .

14. Check / Adjust CH 1 Posit ion Centering

a . Move the leveled sine - wave generator signal to the

CH 1 input .

d . Return the VAR control to the detent posit ion .

b . Set :

12. Check / Adjust Ch 2 Invert Balance

a . Posit ion the t race to the center horizontal grat icule
line .

CH 1 AC- GND- DC

CH 1 VOLTS/ DIV

VERT MODE

DC

20 mV

CH 1

b . Push the INVERT but ton . c . CHECK- Display can be posit ioned both above and

below the center horizontal grat icule line .

�

�

�

�

�

�

�

C. CHECK- 2 divisions or less of t race shift between

INVERT in and INVERT out .
d . ADJUST� CH 1 Posit ion Centering ( R115 ) so the

display can be posit ioned an equal distance both above

and below the center horizontal grat icule line .d . ADJUST� Invert Balance ( R215 ) for m inimum trace
shift between INVERT in and INVERT out .

Volts / Divisione . INTERACTION-CH 2 Variable

balance .

e . INTERACTION� CH 1 VAR VOLTS/ DIV balance

( R120 ) .
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15. Check Beam Finder Operat ion g . Remove the X10 probes from TP322 and TP324 .

a . Push the BEAM FINDER but ton and hold it in

throughout checks b through d .
h . CHECK- 465 crt display for 4 divisions of deflec

t ion .

b . CHECK- Display remains visible regardless of the

set t ings of the CH 1 POSITION and the HORIZONTAL

POSITION controls .
R400i . ADJUST� Vert ical Output Gain ( R4466 )

for 4 divisions of display .

C. CHECK- Display intensity is not affected when the

set t ing of the INTENSITY control is changed .
j . CHECK -- Accuracy of all CH 1 VOLTS/ DIV ranges

according to Table 6-5 .

d . Posit ion the t race to the center horizontal grat icule
line . Set the HORIZONTAL POSITION control and the

INTENSITY control to m idrange .

TABLE 6-5

VERTICAL DEFLECTION FACTOR ACCURACY

e . Release the BEAM FINDER but ton and CHECK

Trace remains visible on the screen .

VOLTS/ DIV Standard Amplitude Vert ical Deflect ion

Switch Set t ing Output lin Divisions

f . Disconnect test equipment .

16. Check /Adjust Ch 1 and Vert ical Output Gain

5 m

10 m

20 m

50 m

.1

.2

.5

1

2

5

a . Set :

20 mv

50 mV

0.1 V

0.2 V

0.5 V

1 V

2 V

5 V

10 V

20 V

3.88

4.85

14.85

13.88

4.85

4.85

3.88

4.85

4.85

3.88

to

to

to

to

to

to

to

to

4.12

5.15

5.15

4.12

5.15

5.15

4.12

5.15

5.15

4.12

VERT MODE CH 1

CH 1 & CH 2 AC- GND- DC DC

CH 1 & CH 2 VOLTS/ DIV 5 mV
UN

to

to

b . Connect a 20 m illivolt standard amplitude signal

from the calibrat ion generator to the CH 1 input via a 50

ohm unterm inated BNC cable .
17. Check / Adjust Ch 2 Gain

a . Set the VERT MODE switch to CH 2 .

C. Connect two X10 probes from the test osci lloscope

to TP322 and TP324 on the 465 Preamp board . b . Adjust the calibrat ion generator for a 20 m illivolt

output and move this signal to the CH 2 input .

d . Set test osci lloscope :
c . CHECK- Display for 4 divisions of deflect ion .

VERT MODE

CH 2 INVERT

CH 1 & CH 2 VOLTS/ DIV

ADD

Inverted

50 mV d . ADJUST- CH 2 Gain ( R218 ) for 4 divisions of
deflect ion .

e . CHECK-Test osci lloscope for a 200 m illivolt ( peak
to peak ) signal between TP322 and TP324 . e . CHECK-Accuracy of all CH 2 VOLTS/ DIV ranges

according to Table 6-5 .

UNOTE

This is a nom inal value and may vary 10 % or more
from inst rument to inst rument.

18. Check Ch 1 & Ch 2 Variable Volts / Division

Range

a . Set :
U

10 mV

f . ADJUST- CH 1 Gain ( R118 ) for a 200 m illivolt ( peak

to peak ) signal between TP322 and TP324 .

CH 1 & CH 2 VOLTS/ DIV

Calibrat ion generator

output 50 mV
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b . Rotate the Ch 2 VAR control fully counterclockwise . f . Posit ion the bot tom of the display to the bot tom

grat icule line .

C. CHECK- Display reduces to less than 2 divisions .

g . CHECK- Display for 0.1 division or less of com

pression or expansion .

d . Move the test signal to the CH 1 input connector .

h . Set the CH 1 VAR control to the detent posit ion .
e . Set the VERT MODE switch to CH 1 .

i . Disconnect the test setup .

f . Rotate the Ch 1 VAR control fully counterclockwise .

g . CHECK- Display reduces to less than 2 divisions .

h . Return the VAR controls to the detent posit ions .

21. Check / Adjust Vert ical Output Low Frequency

Compensat ion

19. Check Add Mode

a . Connect the calibrat ion generator to both CH 1 &

CH 2 via a dual input coupler and adjust for a 10 m illivolt

output . a . Set :

�

�

�

�

�

�

n

�

�

no

�

�

�

�

�

�

�

A TIME/ DIV 0.2 ms

CH 1 & CH 2 AC- GND- DC DC

VERT MODE CH 1
b . Set :

VERT MODE

CH 1 & CH 2 VOLTS/ DIV

ADD

5 mV

b . Connect the fast - rise + output of the Square-wave

Generator to the CH 1 input via a 50 ohm BNC cable , 10X

BNC attenuator , and a 50 ohm BNC term inat ion .C. CHECK- Display for 3.88 to 4.12 divisions of
deflect ion .

20. Check Compression and Expansion
C. Adjust the square- wave generator to maintain a

5 division display throughout this step .
a . Set :

CH 2 AC- GND- DC

VERT MODE

GND

CH 1
d . Adjust the square- wave generator for a 1 ki lohertz

signal .

b . Adjust the calibrat ion generator for a 20 m illivolt

output .

e . CHECK- Display for a flat - top waveform with 3 %

( 0.15 division ) or less overshoot or roll off .

c . Adjust the CH 1 VAR control for exact ly 2 divisions

of deflect ion centered about the center horizontal

grat icule line .

R424 ( IC version only ) for the bestf . ADJUST

flat - top waveform .

g . Set :
d . Posit ion the top of the display to the top grat icule

line . A TIME/ DIV 20 us

e . CHECK- Display for 0.1 division or less of com

pression or expansion .

h . Adjust the square - wave generator for a 10 kilohertz

signal .

�
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i . CHECK- Display for a flat - top waveform with 3 %

( 0.15 division ) or less overshoot or rolloff .

g . CHECK- Display for a flat - top waveform with 3 %,

or less , overshoot or roll - off on the leading edge .

R434 for the best flat - topj . ADJUST� R4425

waveform .
Uh . ADJUST- Channel 1 C13 for the best flat - top

waveform , and Channel 1 C12 for the best front corner

with the low -capacitance screwdriver .

k . Set the A TIME/ DIV switch to 2 us .

i . CAL AID� Remove the 20 picofarad normalizer

when adjust ing or checking the front corner response .

1. Adjust the square -wave generator for a 100 kilohertz

signal .

j . INTERACTION- Between Channel 1’s C13 and C12 .

Readjust both for total opt imum response .

m . CHECK- Display for a flat - top waveform with 3 %

( 0.15 division ) or less overshoot or rolloff .
u

k . Set the CH 1 VOLTS/ DIV switch to 0.5 V.

R433, R423 for the best flatn . ADJUST- R4427

top waveform .
U

I. CHECK- Display for a flat - top waveform with 3 % or

less overshoot or roll - off on the leading edge .

0. INTERACTION- Between all vert ical Output Low

Frequency adjustments .
m . ADJUST� Channel 1 C11 for the best flat - top

waveform , and Channel 1 C10 for the best front corner

using a low capacitance screwdriver .

22. Check / Adjust Ch 1 Volts / Division

Compensat ion

a . Add a 20 picofarad normalizer to the test setup

between the 50 ohm BNC term inat ion and the CH 1 input .

n . Set the CH 1 VOLTS/ DIV switch to 5 V. It may be

necessary to remove the 50 ohm term inat ion to get

5 divisions of display at 5 volts / division .

0. CHECK -- Display for a flat - top waveform with 3%or

less overshoot or roll - off on the leading edge .
b . Move the test setup from the fast - rise + output to the

high -amplitude output of the square -wave generator and

adjust the generator for a 1 ki lohertz signal . Set A
TIME/ DIV to .2 ms .

23. Check / Adjust Ch 2 Volts / Division

Compensat ion

a . Set the VERT MODE switch to CH 2 .

c . Adjust the square-wave generator amplitude for a

5 division display . Add or remove at tenuators as

necessary to maintain a 5 division display throughout this

step .

7
b . Move the fast - rise + output signal from the CH 1

input to the CH 2 input ( through a 50 ohm BNC cable , 10X

BNC attenuator , 20 picofarad normalizer and 50 ohm BNC

term inat ion ) .

5
d . CHECK- Display for a flat - top waveform with 3 % or

less overshoot or roll - off on the leading edge .

c . Adjust the square-wave generator for a 5 division

display . Add or remove at tenuators as necessary to

maintain a 5 division display .
e . ADJUST- C1 with the low -capacitance screwdriver

for the best flat - top waveform .

d . CHECK- Display for a flat - top waveform with 3 % or

less overshoot or roll - off on the leading edge .NOTE

If C1 does not have sufficient range C2 can be

removed or replaced with a 2 picofarad capacitor.

The nom inal value is 1 picofarad .

e . ADJUST- C51 with the low - capacitance screw

driver for the best flat - top waveform .

U
NOTE

If C51 does not have sufficient range, C52 can be

removed or replaced with a 2 picofarad capacitor .

The nom inal value is 1 picofarad .

f . Set the CH 1 VOLTS/ DIV switch to 50 mV .
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f . Set the CH 2 VOLTS/ DIV switch to 50 mV. NOTE

g . CHECK- Display for a flat - top waveform with 3 % or

less overshoot or roll - off on the leading edge .

Steps 24 through 29 are adjustment related Perform

all the checks in each of these steps before making
any adjustments ( unless calibrat ion is being per

tormed after repair or replacement of vert ical com
ponents ) .

h . ADJUST-Channel 2 C63 for the best flat - top

waveform , and Channel 2 C62 for the best front corner

with the low- capacitance screwdriver .
or

C. Adjust the square - wave generator for a 5 division

display of a 100 kilohertz signal . Add remove

at tenuators as needed to maintain a 5 division display
throughout this step .i . CAL AID- Remove the 20 picofarad normalizer when

adjust ing or checking the front corner response .

j . INTERACTION -- Between Channel 2’s C64 and C62 .

Readjust both for total opt imum response .

d . CHECK- Display for a flat - top waveform with

aberrat ions of 3 % peak - to - peak or less ( 0.15 division
peak - to - peak for a 5 division display )

k . Set the CH 2 VOLTS/ DIV switch to 0.5 V. e . CHECK- Display for a riset ime of 3.5 nanoseconds

or less with X10 MAG on ( in ) .

1. CHECK- Display for a flat -top waveform with 3 % or

less overshoot or roll - off on the leading edge . f . ADJUST-C77, C83 , C205 , R205 , C249 and R249 on

the Preamp board . Also C4428 , R4438 , C4422 , R4422 on

the discrete Vert ical Output board . Set X10 MAG on or off

as required for best display during adjustment .m . ADJUST -- Channel 2 061 for the best flat - top

waveform , and Channel 2 C60 for the best front corner

with the low -capacitance screwdriver . Also C403 , C442 , R442 and C443 on the IC Vert ical

Output board .

n . INTERACTION- Between Channel 2’s C61 and C60 .

Readjust both for opt imum response .

�

�

�

�

�

�

�

no

n

�

�

�

�

�

�

�

�

Adjust for the best flat - top display with aberrat ions of

3 % peak - to - peak or less and riset ime of

3.5 nanoseconds or less .

a

0. Set the CH 2 VOLTS/ DIV switch to 5 V. It may be

necessary to remove the 50 ohm BNC term inat ion to get

5 divisions of display at 5 volts / division . g . Move the test setup to the fast rise , negat ive output

of the square -wave generator .

p . CHECK -- Display for a flat - top waveform with 3 % or

less overshoot or roll - off on the leading edge . h . Set the A TRIGGER SLOPE switch to

q . Disconnect the test setup . i . CHECK- Display for a flat - bot tom waveform with

aberrat ions of 5 % peak - to - peak or less . ( 0.25 division

peak - to - peak for a 5 division display . )

24. Check / Adjust Ch 2 and Vert ical Output High

Frequency Compensat ion

a . Set :

25. Check Ch 2 Posit ion Effect

a . Posit ion the bot tom of the display to the top

horizontal grat icule line .
CH 1 & CH 2 VOLTS/ DIV

A TIME/ DIV

5 mV

0.05 us
b . CHECK- Display for a flat - bot tom waveform with

aberrat ions of 7% peak - to - peak or less ( 0.35 division with
a 5 division display ) .

b . Connect the fast rise , posit ive output of the square

wave generator to the CH 2 input via a 50 ohm BNC cable ,

10X BNC Attenuator and 50 ohm BNC term inat ion .

c . Posit ion the bot tom of the display to the bot tom

horizontal grat icule line .
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d . CHECK- Display for a flat - bot tom waveform with

aberrat ions of 7% peak - to - peak or less ( 0.35 division with
a 5 division display ) .

b . Adjust the square-wave generator for 5 divisions of

display

e . Move the test setup to the Fast rise , posit ive output

of the square -wave generator .

C. CHECK- Display for a flat - top waveform with

aberrat ions of 3 % peak - to - peak or less . ( 0.15 division with

a 5 division display ) .

f . Set the A TRIGGER SLOPE switch to t .
d . CHECK- Display for a riset ime of 3.5 nanoseconds

or less with X10 MAG on ( in ) .

g . Posit ion the top of the display to the top horizontal

grat icule line .

h . CHECK- Display for a flat - top waveform with

aberrat ions of 5 % peak - to - peak or less ( 0.25 division with

a 5 division display .

e . ADJUST- R97 and C97 ( use low capacitance screw

driver ) for the best flat - top waveform with 3 % peak -to

peak or less aberrat ions and a riset ime of 3.5 nanoseconds

or less .
U

i . Posit ion the top of the display to the bot tom

horizontal grat icule line .
f . Set the CH 2 VOLTS/ DIV switch to 20 mV and X10

MAG off ( out ) .

j . CHECK- Display for a flat - top waveform with

aberrat ions of 5 % peak - to - peak or less ( 0.25 division with

a 5 division display )
g . Remove the 10X at tenuator and adjust the square

wave generator for a 5 division display .

NOTE

h . CHECK- Display for a flat - top waveform with

aberrat ions of 3%peak - to- peak or less ( 0.15 division with a

5 division display ) .
If you have t rouble with posit ion effect and aberrat ions ,

then readjustment of the Vert ical Output Bias ( R455 )

could help . Readjust as follows :

I. CHECK- Display for a riset ime of 3.5 nanoseconds ora

less with X10 MAG on ( in ) .Set the VOLTS/ DIV switch to 5 mV. Adjust the

square - wave generator for 5 divisions of + dis

play . Move the top of the display from the top to

the bot tom of the grat icule area while adjust ing

the Vert ical Output Bias ( R455 ) . Adjust R455 for

m inimum observable change in the flat - top

aberrat ions when moving the display from the top

to the bot tom of the grat icule area .

1. ADJUST- R98 and 298 ( use low capacitance screw

driver ) for the best flat -top waveform with 3 % peak -to

peak or less aberrat ions and a riset ime of 3.5 nanoseconds

or less .

27. Check / Adjust Ch 1 High Frequency

Compensat ion

a . Set the VERT MODE switch to CH 1 and X10 MAG to

off ( out ) .

INTERACTIONS:

Vert ical Centering ( steps 7, 13 and 14 ) .

Vert ical Output Gain ( step 161) .

Compression and Expansion ( step 20 ) .

Vert ical Output Low Frequency Compensat ion ( step

21 ) .

b . Move the test setup from CH2 to CH 1. Add or remove

at tenuators as necessary to maintain a 5 -division display .

After readjustment for interact ions, readjust according

to step 24f and repeat the checks in the remainder of

step 24 and step 25 .

c . Adjust the square-wave generator for 5 divisions of

display .

d . CHECK- Display for a flat - top waveform with

aberrat ions of 3 % peak - to - peak or less ( 0.15 division with a

5 division display ) .
26. Check / Adjust Ch 2 10 mV and 20 mV High

Frequency Compensat ion

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

e . CHECK- Display for a riset ime of 3.5 nanoseconds

or less with X10 MAG on ( in ) .
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f . ADJUST- ( with low capacitance screwdriver ) C27,

C33 , C105 , R105 , C122 , R122 , C149 , and R149 for the best

flat - top waveform with aberrat ions of 3 % peak - to - peak or

less and a riset ime of 3.5 nanoseconds or less .

29. Check /Adjust Ch 1 10 mV and 20 mV High

Frequency Compensat ion

a . Set the CH 1 VOLTS/ DIV Swt ich to 10 mV .

b . Adjust the square-wave generator for 5 divisions of

display . Add or remove at tenuators as needed to maintain

a 5 - division display .
g . Set X10 MAG off ( out ) and move the test setup to the

fast rise , negat ive output of the square- wave generator .

h . Set the A TRIGGER SLOPE switch to
c . CHECK- Display for a flat - top waveform with

aberrat ions of 3 % peak - to - peak or less ( 0.15 division with a
5 division display ) .

i . CHECK- Display for a flat - bot tom waveform with

aberrat ions of 5 % peak - to - peak or less ( 0.25 division with

a 5 division display ) . d . CHECK- Display for a riset ime of 3.5 nanoseconds

or less with X10 MAG on ( in ) .

�

�

n

n

�

28. Check Ch 1 Posit ion Effect e . ADJUST- R47 and C47 for the best flat - top

waveform with 3 % peak - to - peak or less aberrat ions and a

riset ime of 3.5 nanoseconds or less .
a . Posit ion the bot tom of the display to the top

horizontal grat icule line .

f . Set the CH 1 VOLTS/ DIV switch to 20 mV and X10

MAG to off ( out ) .
b . CHECK- Display for a flat - bot tom waveform with

aberrat ions of 7% peak - to - peak or less ( 0.35 division with

a 5 division display ) .

g . Adjust the square- wave generator for 5 divisions of
display .

c . Posit ion the bot tom of the display to the bot tom

horizontal grat icule line .

d . CHECK- Display for a flat - bot tom waveform with

aberrat ions of 7% peak - to - peak or less ( 0.35 division with
a 5 division display ) .

h . CHECK- Display for a flat -top waveform with

aberrat ions of 3 % peak - to - peak orless ( 0.15 division with a

5 division display ) .
n

n

i . CHECK -- Display for a riset ime of 3.5 nanoseconds or
less with X10 MAG on ( in ) .

e . Move the test setup to the Fast rise , posit ive output

of the square -wave generator . j . ADJUST- R48 and C48 for the best flat - top

waveform with 3 % peak - to - peak or less aberrat ions and a

riset ime of 3.5 nanoseconds or less .
f . Set the A TRIGGER SLOPE switch to t .

k . Remove the test setup .
g . Posit ion the top of the display to the top horizontal

grat icule line .

30. Check Bandwidth

n

n

�

�

n

�

h . CHECK- Display for a flat - top waveform with

aberrat ions of 5 % peak - to - peak or less ( 0.25 division with

a 5 division display ) .

a . Set :

5 usA TIME/ DIV

A TRIGGER LEVEL

i . Posit ion the top of the display to the bot tom

horizontal grat icule line .

Fully clockwise (un

triggered display )

5 mVCH 1 & CH 2 VOLTS/ DIV

j . CHECK-Display for a flat - top waveform with

aberrat ions of 5 % peak - to - peak or less ( 0.25 division with
a 5 division display ) .

b . Connect the leveled sine - wave generator to the CH

1 input via a 50 ohm BNC cable , X10 BNC attenuator and a

50 ohm BNC term inat ion .
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C. Adjust the sine - wave generator for a 5 division

display of a reference signal of about 50 ki lohertz .

h . Adjust the leveled sine - wave generator for

50 megahertz . Do not change the generator amplitude

adjustment

d . Set the generator to 100 megahertz . Do not change

the generator amplitude adjustment . i . CHECK- Display foran amplitude of 3.5 divisions or

greater .

e . CHECK- Display amplitude is 3.5 divisions or

more . j . Disconnect the test setup .

32. Check Channel Isolat ion
f . Repeat steps c through e for all CH 1 VOLTS/ DIV

ranges from 10 mV to 1 V ( remove 10x at tenuator as

necessary ) . a . Set :

CH 2 VOLTS/ DIV

CH 1 AC- GND- DC

0.2 V

GND
1

g . Set :

VERT MODE

CH 2 VOLTS/ DIV

CH 2

5 mV

b . Connect the leveled sine- wave generator to the CH

2 input via a 50 ohm BNC cable and a 50 ohm BNC

term inat ion .
h . Move the test setup to the CH 2 input .

i . Repeat steps c through e for all CH 2 VOLTS/ DIV

ranges from 5 mV to 1 V ( remove 10X at tenuator as

necessary ) .

C. Adjust the leveled sine-wave generator for a

2 division display of a 25 megahertz signal .

d . Set :
31. Check Cascaded Gain and Bandwidth

CH 1 & CH 2 VOLTS/ DIV
a . Set : 20 mV ( 20 divisions

of display in CH 2 )

CH 15 mV VERT MODECH 1 & CH 2 VOLTS/ DIV

A TIME/ DIV 1 ms

e . CHECK- Display for no more than 0.2 division of

deflect ion ( 100 : 1 rat io ) .b . Connect the CH 1 VERT SIGNAL OUT ( on the rear

panel ) to the CH 2 inputconnector via a 50 ohm BNC cable

and a 50 ohm BNC term inat ion .

f . Move the CH 2 input test setup to the CH 1 input .

C. Connect a 5 m illivolt standard amplitude signal

from the calibrat ion generator to the CH 1 input via a 50

ohm unterm inated BNC cable .

g . Set :

CH 2 AC- GND- DC

CH 1 AC- GND- DC

VERT MODE

GND

DC

CH 2
d . CHECK- Display for at least 5 divisions of deflec

t ion .

h . CHECK- Display for no more than 0.2 division of

deflect ion . u
e . Remove the standard amplitude signal from the CH

1 input .

U

33. Check Common - Mode Reject ion Rat iof . Connect the output of the leveled sine-wave

generator to the CH 1 input via 50 ohm BNC cable , 10X

BNC attenuator , and a 50 ohm BNC term inat ion . a . Set :

CH 1 & CH 2 VOLTS/ DIV 5 mV

CH 1 & CH 2 AC- GND- DC DC

VERT MODE CH 1

CH 2 INVERT Inverted ( pushed in )
g . Adjust the leveled sine - wave generator for a

5 division display of a 50 ki lohertz reference signal .
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34. Check Bandwidth Lim it Operat ionb . Connect a 20 megahertz signal from the leveled

sine- wave generator to the CH 1 and CH 2 inputs via a 50
ohm BNC cable , X10 BNC attenuator , 50 ohm BNC

term inat ion and dual - input coupler .

a . Set :

20 MHz BW ( PULL )

CH 1 AC- GND- DC

VERT MODE

Pull out ( shows yellow )

DC

CH 1

n

�

�

�

n

n

C. Set the generator for a 6 division display .

b . Adjust the leveled � ine-wave generator for

6 divisions of a 50 ki lohertz reference signal .
d . Set the VERT MODE switch to ADD .

e . CHECK- Display is 0.6 division or less ( indicates

cmrr of at least 10 : 1 at 20 megahertz ) .

c . Increase the generator output frequency unt i l the

display amplitude is 4.2 divisions .

f . If cmrr in parte is not at least 10 : 1 , recheck steps 16

through 20 and all of step 33 .

d . CHECK-Generator output frequency is between
16 and 24 megahertz .

g . Set the CH 2 INVERT switch to normal ( but ton out ) . e . Disconnect the test setup .

n

n

nn

n

n

�

n

�

�

�

�

C
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TRIGGERS

Equipment Required

1. Leveled Sine-wave Generator 8. GR-to - BNC- Female Adapter

2. Low - frequency Generator 9. GR- to - BNC- Male Adapter

u3. Time Mark Generator 10. 10X BNC Attenuator

4. Calibrat ion Generator 11. 50 ohm BNC Term inat ion ( 2 required )

5. 50 ohm Signal Pickoff Unit ( Type CT-3 ) 12. Dual - input Coupler ( 2 required )

6. 10X Probe 13. BNC T Connector

7. 42 Inch BNC Cable ( 2 required ) 14. 3 inch slot ted Screwdriver

See ADJUSTMENTLOCATIONS 2 ADJUSTMENT LOCATIONS 4 in the Diagrams sect ion for ad

justments and test points ( TP) .

Sweep Controls465 Control Set t ings ( * Indicates Change From

the Previous Step )

Regulat ing Range Selector Medium

Line Voltage Selector 115 V

POWER ON

HORIZ DISPLAY

DELAY TIME POSITION

* A TIME/ DIV

* B TIME/ DIV

VAR TIME/ DIV

X10 MAG

POSITION

FINE

A TRIG HOLDOFF

A

Fully counterclockwise

* 0.05 us

* 0.05 us

Calibrated detent

Off ( but ton out )

Midrange

Midrange

NORM

CRT Controls

INTENSITY

FOCUS

SCALE ILLUM

As desired

Best focused display

As desired

Vert ical Cont rols

( both channels if applicable )

* VOLTS/ DIV

VAR

POSITION

AC-GND- DC

VERT MODE

INVERT

* 20 MHz BW ( Pull )

* 10 mV

Calibrated detent

Midrange

DC

CH 1

Off ( But ton out )

* Off ( No yellow

showing )

1. Check / Adjust A Trigger Sensit ivi ty and

Triggered Lamp

a . Connect a 25 megahertz signal from the leveled sinea

wave generator to the A and B external t rigger inputs via a

GR-to - BNC- male adapter , CT-3 through output , GR -to

BNC-female adapter , 50 ohm BNC cable , 10X BNC

Attenuator , 50 ohm BNC term inat ion and dual input

coupler .

b . Connect CT- 3 Sig Out 10 % signal to CH 1 and CH 2

inputs via a 50 ohm BNC cable , 50 ohm BNC term inat ion

and a dual input coupler .

sine- wave generator for

Triggering Controls

(both A and B if applicable)

LEVEL Adjust as needed for

a stable display
SLOPE +

COUPLING AC

SOURCE NORM

TRIG MODE AUTO

C. Adjust the leveled

3 divisions of display .

to 0.1 Vd . Set the CH 1 VOLTS/ DIV Switch

(0.3 division of display ) .
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e . CHECK-A stable display can be obtained by

rotat ing the A TRIGGER LEVEL control in both + and �

slopes .

p . Repeat steps j through ount i l a stable display can be
obtained 0.25 division of display , but not on
0.2 division of display in the + slope only ) .

on 1

CHECK-TRIG lamp is on when the display is stable . q . Repeat the CHECKS in steps c through h .

f . Set the CH 1 VOLTS/ DIV switch to 5 mV and adjust

the leveled sine-wave generator for 2 divisions of display .
2. Check / Adjust B Trigger Sensit ivi ty

a . Set :

�

�

�

�

n

n

n

n

n

VOLTS/ DIV Switch to 0.1 Vg . Set the CH 1

( 0.1 division of display ) .

HORIZ DISPLAY

CH 1 VOLTS/ DIV

A TRIGGER LEVEL

B TRIGGER LEVEL

B DLY’D

10 mV

Fully clockwise

As needed for a stable display

h . CHECK-Stable display cannot be obtained by

rotat ing the A TRIGGER LEVEL control in both + and -

slopes . Return the A Slope cont rol to + . sine - waveb . Adjust the leveled

3 divisions of display .

generator for

i . If the CHECKS in steps c through h meet the

requirements , move on to step 2. If not , make the following
ADJUSTMENTS .

C. Set the CH 1 VOLTS/ DIV switch to 0.1 V

( 0.3 division of display ) .

j . Set the CH 1 VOLTS/ DIV switch to 10 mV and adjust

the leveled sine - wave generator for 2.5 divisions of dis

play .

d . CHECK-Stable display can be obtained by

rotat ing the B TRIGGER LEVEL control in both + and

slopes .

k . Set the CH 1 VOLTS/ DIV switch to 0.1 V

( 0.25 division of display ) .

e . Set the CH 1 VOLTS/ DIV switch to 5 mV and adjust

the sine-wave generator for 2 divisions of display .

� 1. ADJUST-A Trigger Sensit ivi ty ( R655 ) so the dis

play can just be t riggered by rotat ing the A TRIGGER

LEVEL control ( Adjust with A Slope + ) .

f . Set the CH1 VOLTS/ DIV switch to 0.1 V ( 0.1 division

of display ) .

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

adjust the leveled sine -wave generator for 2 divisions of

display .

g . CHECK-Stable display cannot be obtained by

rotat ing the B TRIGGER LEVEL control in both + and -

slopes . Return B SLOPE control to t .

�

�

n . Set the CH 1 VOLTS/ DIV switch to 0.1 V

( 0.2 division of display) .

h . If the CHECKS in steps b through g meet the

requirements , move on to step 3. If not , make the following
ADJUSTMENTS .

O. CHECK-Stable display cannot be obtained by

adjust ing the A TRIGGER LEVEL control in + slope only

( slope is generally slight ly more sensit ive ) .

i . Set the CH 1 VOLTS/ DIV switch to 10 mV and adjust

the leveled sine -wave generator for 2.5 divisions of dis

play .

If a stable display can be obtained , then the t rigger is
too sensit ive .

j . Set the CH 1 VOLTS/ DIV switch to 0.1 V

( 0.25 division of display ) .

�

�

READJUST-A Trigger Sensit ivi ty slight ly so that the

display will just barely not t rigger by adjust ing the A

TRIGGER LEVEL control ( in + slope only ) .

k . ADJUST- B Trigger Sensit ivi ty ( R555 ) so the dis

play can be just t riggered by adjust ing the B TRIGGER

LEVEL control . (Adjust with B SLOPE in +) .
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1. Set the CH 1 VOLTS/ DIV switch to 10 mV and adjust

the leveled sinewave generator for 2 divisions of display .

CHECK- Display begins at about the same vert ical

point , within 1 division of grat icule center , in both + and -

slopes .

m . Set the CH 1 VOLTS/ DIV switch to 0.1 V

( 0.2 division of display ) . f . ADJUST- B Slope Center ( R545 ) for the display to

start at the same vert ical point on the sine- wave ( not

necessari ly the center horizontal grat icule line ) . Return

slope to + . un . CHECK-Stable display cannot be obtained by

adjust ing the B TRIGGER LEVEL control in + slope only .

If a stable display can be obtained , then the t rigger is

too sensit ive .

g . ADJUST- B Level Center ( R535 ) to move the

start ing point of the display to the center horizontal

grat icule line .

READJUST- B trigger Sensit ivi ty ( R555 ) so that the

display will just barely not t rigger by adjust ing the B

TRIGGER LEVEL control in + slope only .
4. Check / Adjust A Trigger Slope and Level

Centering

a . Set :

0. Repeat steps i through nunt i l a stable display can be

obtained on 0.25 division of display but noton 0.2 division

of display ( in + slope only ) .

HORIZ MODE

A TRIG LEVEL

� .

NOTE
p . Repeat CHECKS in steps c through g .

The A TRIGGER LEVEL control must remain at

throughout step 4 .
3. Check / Adjust B Trigger Slope and Level

Centering

a . Set : b . Switch the A TRIGGER SLOPE switch between +

and
STARTS AFTER DELAY

10 us

B TRIGGER SOURCE

A & B TIME/DIV

B TRIG LEVEL

CH 1 VOLTS/ DIV

CH 1 AC- GND- DC

10 mV

GND

c . CHECK- Display begins at about the same vert ical

point , within 1 division of grat icule center , in both + and

slopes .

NOTE d . ADJUST-A Slope Center ( R645 ) for the display to

start at the same vert ical point on the sine- wave ( not

necessari ly the grat icule center ) in both + and - slopes .
Return A SLOPE to t .

The B TRIGGER LEVEL control must remain at

throughout step 3 .

-
b . Posit ion the t race to the center horizontal grat icule

line .

e . ADJUST-A Level Center ( R635 ) to move the

start ing point of the display to the center horizontal

grat icule line.

C. Set :

CH 1 AC- GND- DC

B TRIGGER SOURCE

DC

NORM 5. Check / Adjust A Trigger DC Levels

a . Set the A COUPLING switch to DC .

d . Adjust the leveled sine- wave generator for about

4 divisions of display of a 50 ki lohertz signal .
NOTE

e . Switch the B TRIGGER SLOPE switch between +

and
The A TRIGGER LEVEL controlmust remain ato

throughout step 5 .
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7. Check B Internal 25 Megahertz Triggeringb . CHECK-Start of the display is within 1 division of

the center horizontal grat icule line in both tand - slopes.
Return A SLOPE to + .

a . Set :

c . ADJUST� Normal Trigger DC Balance ( R340 ) to
move the start ing point of the display to the center

horizontal grat icule line .

A & B TRIGGER COUPLING AC

CH 1 VOLTS/ DIV 10 mV

CH 2 VOLTS/ DIV 0.1 V

A TIME/ DIV

B TIME/ DIV

A & B SOURCE NORM

0.2 us

0.05 us

�

�

�

�

�

�

�

n

n

d . INTERACTION-A + B LEVEL centering (R635 and
R535 ) .

b . Adjust the leveled sine - wave generator for
3 divisions ( 30 m illivolts ) of a 25 megahertz display .

e . Set the A SOURCE switch to CH 1 .

VOLTS/ DIV Switch to 0.1 VC. Set the CH 1

( 0.3 division of display ) .f . CHECK-Start of the display is within 1 division of

the center horizontal grat icule line in both tand - slopes .
Return A SLOPE to + .

d . Adjust the B LEVEL control as needed for a stable

display .

g . ADJUST-CH 1 Trigger DC Balance ( R155 ) to move

the start ing point of the display to the center horizontal

grat icule line . e . CHECK- For a stable display , with both + and

slopes for these modes :

h . Set the A SOURCE switch to CH 2 . B TRIGGER

SOURCE COUPLING

i . CHECK-Start of the display is within 1 division of

the center horizontal grat icule line in both + and - slopes .
Return A SLOPE to + .

- NORM

CH 1

CH 2

AC, DC

DC, AC

AC, DC

n
j . ADJUST CH 2 Trigger DC Balance ( R255 ) to move

the start ing point of the display to the center horizontal

grat icule line .
f . Set :

CH 1 VOLTS/ DIV

B TRIGGER COUPLING

10 mV

LF REJ

6. Check B Trigger DC Levels

a . Set :

g . Adjust the leveled sine - wave generator for

5 divisions ( 50 m illivolts ) of a 25 megahertz display .
HORIZ DISPLAY

A TRIG LEVEL

B TRIG LEVEL

B COUPLING

B SOURCE

B DLY’D

Fully clockwise

DC

NORM

h . Set the CH 1 VOLTS/ DIV switch to .1 V ( 0.5 division

of display )

NOTE

The B TRIGGER LEVEL control must remain ato

during step 6 .

i . Adjust B LEVEL control as needed for a stable

display .

�

�

n

�

�

�

�

b . CHECK-Start of the display is within 1 division of
the center horizontal grat icule line for the following B

SOURCE switch posit ions :

j . CHECK- For a stable display , with both + and

slopes for these modes :

B TRIGGER SOURCE

C
NORM

CH 1

CH 2

CH 2

CH 1

NORM
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k . Set the B TRIGGER COUPLING switch to HE REJ . j . CHECK- Stable display , with both + and � slopes

for these modes :

1. CHECK- No stable display for these modes :

A TRIGGER SOURCE

B TRIGGER SOURCE
CH 2

CH 1

NORMNORM

CH 1

CH 2

k . Set the A TRIGGER COUPLING switch to HE REJ .

8. Check A Internal 25 Megahertz Triggering
I. CHECK- No stable display for these modes :

a . Set :

AHORIZ DISPLAY

A TIME/ DIV

A TRIG LEVEL

.05 us A TRIGGER SOURCE

As needed for a stable

display

10 mV

NORM

CH 1

CH 2CH 1 VOLTS/ DIV

9. Check A External 25 Megahertz Triggeringb . Adjust the leveled sine - wave generator for

3 divisions ( 30 m illivolts ) of a 25 megahertz display . a . Set :

C. Set the CH1 VOLTS/ DIV switch to .1 V ( 0.3 division

of display )

CH 1 & CH 2 VOLTS/ DIV 10 mV

A & B TRIGGER

COUPLING AC

A & B TRIGGER SOURCE EXT

d . Adjust the A LEVEL control as needed for a stable

display

b . Adjust the leveled sine - wave generator to maintain

5 divisions of display throughout Steps 9 and 10. Adjust

the A LEVEL control as needed for a stable display .
|e . CHECK- For a stable display , with both + and

slopes for these modes :

A TRIGGER
CHECK -- For a stable display , with both + and - slopes

for these modes :SOURCE COUPLING

NORM

CH 1

CH 2

AC, DC

DC, AC

AC, DC

A TRIGGER COUPLING

AC , DC

f . Set :
C. Set :

CH 1 VOLTS/ DIV

A TRIGGER COUPLING

10 mv

LF REJ
CH 1 VOLTS/ DIV

A TRIGGER COUPLING

20 mv

LF REJ

g . Adjust the leveled sine - wave generator for

5 divisions ( 50 m illivolts ) of a 25 megahertz display .
d . Adjust the leveled sine - wave generator for

5 divisions ( 100 m illivolts ) of a 25 megahertz display .

h . Set the CH 1 VOLTS/ DIV switch to .1 V ( 0.5 division

of display ) .
e . Adjust the A LEVEL control as needed for a stable

display .

i . Adjust the A LEVEL control as needed for a stable

display . f . CHECK-Stable display , with both + and - slopes .
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g . Set the A TRIGGER COUPLING switch to HF REJ . e . Adjust the leveled sine - wave generator for

5 divisions ( 100 m illivolts ) of a 25 megahertz display .

C
n . CHECK- No stable display .

f . Set the B TRIGGER COUPLING switch to LF REJ

and adjust the B LEVEL control as needed for a stable

display .i . Remove the X10 BNC attenuator from the external

t rigger setup and change the A TRIGGER SOURCE switch

to EXT ; 10 .

g . CHECK-Stable display , with both + and - slopes .

j . CHECK- No stable display .
h . Set the B TRIGGER COUPLING switch to HF REJ .

k . Set the A TRIGGER COUPLING switch to LF REJ .

i . CHECK- No stable display .

�

�

�

�

�

�

n

I. CHECK-Stable display , with both + and slopes .

11. Check B and A External 100 Megahertz

Triggering
m . Set :

a . Set :

CH 1 VOLTS/ DIV

A TRIGGER COUPLING

10 mV

AC
A & B TRIGGER COUPLING AC

A & B TRIGGER SOURCE EXT

CH 1 VOLTS/ DIV 50 mV

n . Adjust the leveled sine - wave generator for

5 divisions ( 50 m illivolts ) of a 25 megahertz display .

( 0.5 volt at the external Trigger Input ) . c . Adjust the leveled sine - wave generator for

3 divisions ( 150 m illivolts ) of a 25 megahertz display , then

change the frequency to 100 megahertz . Do not readjust
signal amplitude .0. CHECK-Stable display , with both + and � slopes

for these modes :

d . Push in the X10 MAG ( IN ) but ton and use the A and

B LEVEL controls as needed for a stable display .A TRIGGER COUPLINGC

C

AC, DC

e . CHECK-Stable display , with 0.1 division or less

j i t ter , with + and � slopes for these modes :

10. Check B External 25 Megahertz Triggering

a . Set : B TRIGGER COUPLINGC

B DLY’D AC, DCHORIZ DISPLAY

A TIME/ DIV

B TIME/ DIV

.2 us

0.05 us

�
1

f . Adjust the leveled sine - wave generator for

6 divisions ( 300 m illivolts ) of a 25 megahertz display , then

change the frequency to 100 megahertz . Do not readjust

the signal amplitude .b . Reconnect the X10 BNC attenuator to the external
t rigger setup .C

C. CHECK --Stable display , with both + and - slopes
for these modes :

g . Set the B TRIGGER COUPLING switch to LF REJ

and use the A and B LEVEL controls as needed .

h . CHECK-Stable display , with 0.1 division or less

j i t ter , with both + and � slopes .B TRIGGER COUPLING

AC, DC

�

�

�

�

i . Set the B TRIGGER COUPLING switch to HE REJ .
C

d . Set the CH 1 VOLTS/ DIV switch to 20 mV . CHECK- No stable display .
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j . Set : W. Set the A TRIGGER COUPLING switch to LF REJ

and use the A LEVEL control as needed for a stable

display .
A

.05 US

HORIZ DISPLAY

A TIME/ DIV

A TRIGGER MODE

A TRIGGER SOURCE

LE REJ

EXT X. CHECK- Stable display , with 0.1 division or less

j i t ter , with both + and � slopes .

k . Use the A LEVEL control as needed .

y . Set the A TRIGGER COUPLING switch to HF REJ .

1. CHECK-Stable display , with 0.1 division or less

j i t ter , with both + and � slopes . Z. CHECK- No stable display .

m . Set the A TRIGGER COUPLING switch to HF REJ .

n . CHECK- No stable display .

12. Check A Internal 100 Megahertz Triggering
U

a . Set :
O. Set the A TRIGGER COUPLING switch to AC .

CH 1 & CH 2 VOLTS/ DIV

A & B TRIGGER SOURCE

A & B TRIGGER COUPLING

50 mV

NORM

ACp . Adjust the leveled sine - wave generator for

3 divisions ( 150 millivolts ) of a 25 megahertz display , then

change the frequency to 100 megahertz . Do not readjust

the signal amplitude . b . Reconnect the X10 at tenuator to the external t rigger

setup . Adjust the leveled sine- wave generator for

1.5 divisions of a 100 megahertz display .
q . Use the A LEVEL control as needed for a stable

display . � �

C. CHECK-Stable display , with 0.1division or less

j i t ter , with t . and slopes for these modes :
r . CHECK -- Stable display , with 0.1 division or less

j i t t ter , with both + and - slopes :

A TRIGGER

A TRIGGER COUPLING SOURCE COUPLING

AC , DC NORM

CH 1

CH 2

AC, LF REJ, DC

DC , LF REJ , AC

AC , LF REJ , DC1

s . Remove the X10 BNC attenuator from the external

t rigger setup and change the A TRIGGER SOURCE switch

to EXT = 10 .
d . Set the A TRIGGER COUPLING switch to HE REJ .

t . Use the A LEVEL control as needed for a stable

display . e . CHECK- No stable display .

U. CHECK-Stable display , with 0.1 division or less

j i t ter , with both + and - slopes for these modes :

UA TRIGGER COUPLING 13. Check B Internal 100 Megahertz Triggering

DC , AC a . Set :

B DLY’DHORIZ DISPLAY

A TIME/ DIV

B TIME/ DIV

A TRIGGER COUPLING

A TRIGGER SOURCE

V. Adjust the leveled sine - wave generator for

6 divisions ( 300 m illivolts ) of a 25 megahertz display , then

change the frequency to 100 megahertz . Do not readjust

the signal amplitude .

2 us

.05 us
DC

NORM
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b . CHECK-Stable display , with 0.1 division or less

j i t ter , with + and � slopes , for these modes :

h . CHECK- No stable display with the B TRIGGER

SOURCE switch in NORM , CH 1 or CH 2 .
C

TRIGGER 15. Check Single Sweep

SOURCE COUPLING a . Set :

NORM

CH 1

CH 2

AC, LF REJ , DC

DC, LF REJ , AC

AC, LF REJ , DC

AC

NORM

+

A TRIGGER COUPLING

A SOURCE

A LEVEL

A SLOPE

HORIZ DISPLAY

CH 1 VOLTS/ DIV

VERT MODE

X10 MAG ( IN )

NOTE

A

50 mV

CH 1

Off ( but ton out )It may be necessary to adjust both A and B LEVEL

controls to obtain the most stable display at higher

frequencies in B sweep .

b . Adjust the leveled sine - wave generator for

1 division of a 50 ki lohertz display and adjust the A LEVEL

control so the display is just t riggered .
C. Set the B TRIGGER COUPLING switch to HF REJ .

d . CHECK- No stable display .
C. Set :

14. Check A and B High Frequency Reject

Triggering

A & B TIME/ DIV

CH 1 AC- GND- DC

TRIG MODE

10 ms

GND

SINGL SWP ( push in )

a . Set :

�

�

�

�

�

�

n

n

�

no

n

n

�

�

�

�

�

�

�

d . CHECK-Ready lamp lights .
10 us

e . Set the CK 1 AC- GND- DC switch to DC .

HORIZ DISPLAY � .

A & B TIME/ DIV

X10 MAG Off ( but ton out )

A & B TRIGGER

COUPLING HF REJ

A & B TRIGGER SOURCE NORM

CH 1 VOLTS/ DIV .1 V

CH 2 VOLTS/ DIV 10 mv

VERT MODE CH 2

f . CHECK-A single sweep occurs and the READY

lamp goes out .

g . Press the SINGL SWP but ton .

b . Adjust the leveled sine - wave generator for

5 divisions ( 50 m illivolts ) of a 50 ki lohertz display . h . CHECK-A single sweep occurs each t ime the

SINGL SWP but ton is pressed .

C. Set the CH2 VOLTS/ DIV switch to.1 V. Adjust the A

LEVEL control for a stable display . i . Remove the test setup .

d . Adjust the leveled sine - wave generator for

1 megahertz and push in the X10 MAG ( IN ) but ton .

16. Check 60 Hertz Internal Triggering

a . Set :

e . CHECK- No stable display with the A TRIGGER
SOURCE switch in NORM , CH 1 or CH 2 .

A & B TIME/ DIV
TRIGGER MODE

CH 1 VOLTS/ DIV

5 ms

NORM

10 mV
}

g . Set :

A TRIGGER LEVEL

HORIZ DISPLAY

Fully clockwise

B DLY’D

b . Connect the low - frequency generator signal to the

CH 1 input via a 50 ohm BNC cable , BNC tee and 50 ohm

BNC term inat ion .
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From BNC tee , connect a 50 ohm BNC cable and 50

ohm BNC term inat ion to the B EXT input .

p . Set :

CH 1 VOLTS/ DIV

B TRIG COUPLING

10 mV

AC

c . Adjust the low- frequency generator for 3 divisions

( 30 m illivolts ) of a 60 hertz display .

q . Set the low - frequency generator for 3 divisions

( 30 m illivolts ) of a 60 hertz display .

d . Set the CH 1 VOLTS/ DIV switch to .1 V ( 0.3 division
of display ) .

r . Set the CH 1 VOLTS/ DIV switch to 0.1 V and use the

B LEVEL control as needed for a stable display .

e . CHECK-Stable display , with both + and � slopes
for these modes :

S. CHECK- Stable display , with both + and -- slopes
for these modes .

A TRIGGER COUPLING

AC , DC B TRIGGER COUPLING

AC, DC
f . Set :

CH 1 VOLTS/ DIV

A TRIGGER COUPLING

10 mV

HF REJ
17. Check 60 Hertz External Triggering

a . Set :

g . Set the low - frequency generator for 5 divisions
(50 m illivolts ) of a 60 hertz display .

B TRIGGER COUPLING

CH 1 VOLTS/ DIV

AC

10 mv
U1

VOLTS/ DIV switch to 0.1 Vh . Set the CH 1

( 0.5 division of display ) .

b . Adjust the low- frequency generator for 5 divisions

( 50 m illivolts ) of a 60 hertz display .

c . Set the B TRIGGER SOURCE switch to EXT .
i . CHECK-Stable display , with both + and - slopes .

j . Set the A TRIGGER COUPLING switch to LF REJ .
d . CHECK-Stable display , with both + and � slopes

for these modes :

B TRIGGER COUPLING
k . CHECK- No stable display .

AC, HE REJ , DC

1. Set :

e . Set the B TRIGGER COUPLING swt ich to LF REJ .

f . CHECK- No stable display .

A TRIG MODE

A LEVEL

A TIME/ DIV

B TIME/ DIV

B TRIGGER SOURCE

B TRIGGER COUPLING

HORIZ DISPLAY

CH 1 VOLTS/ DIV

AUTO

Fully clockwise

10 ms

5 ms

NORM

HE REJ

B DLY’D

.1 V

g . Move the signal cable from the B EXT input to the A
EXT input .

Uh . Set :

m . CHECK-Stable display , with both + and - slopes .

n . Set the B TRIGGER COUPLING switch to LF REJ .

HORIZ DISPLAY

A TIME/ DIV

A TRIGGER COUPLING

A TRIG MODE

A SOURCE

A TRIGGER LEVEL

� .

5 ms

AC

NORM

EXT

As needed0. CHECK- No stable display .
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i . CHECK- Stable display , with both + and - slopes
for these modes :

k . CHECK- Display is not t riggered ( not visible ) at
both ext remes of rotat ion .

C

1. Set the B TRIG SLOPE switch to
A TRIGGER COUPLING

AC, HE REJ , DC m . CHECK- Display is t riggered along the negat ive
slope of the waveform as the B TRIG LEVEL control is
rotated .

j . Set the A TRIGGER COUPLING switch to LF REJ .

�

�

�

�

�

�

�

�

�

n . CHECK- Display is not t riggered ( not visible ) at

both ext remes of rotat ion .k . CHECK- No stable display .

0. Disconnect the test setup .

18. Check A and B External Trigger Level Ranges

a . Set : p . Set :

A & B TRIG COUPLING

A & B TRIG SLOPE

CH 1 VOLTS/ DIV

HORIZ MODE

A TRIG MODE

A TIME/ DIV

AC

+

1 V

A

AUTO

1 ms

HORIZ MODE

A TRIG SOURCE

CH 1 VOLTS/ DIV

CH 1 VAR

A COUPLING

A

EXT = 10

5 V

Fully counterclockwise

AC

b . Remove the 50 ohm term inat ion and adjust the low

frequency generator for 4 divisions ( 4 volts ) of a 1 ki lohertz
display

q . Connect a 50 volt standard amplitude signal from
the calibrat ion generator to the CH 1 input and the A EXT

input via a 50 ohm BNC cable , BNC tee to CH 1 input , BNC

cable from BNC tee to A EXT input .

C. CHECK- Display is t riggered along the posit ive
slope of the waveform as the A TRIG LEVEL control is
rotated .

NOTE

d . CHECK- Display is not t riggered ( free runs ) at both
ext remes of rotat ion .

The range of the A LEVEL control with the A

SOURCE switch in EXT = 10 , is +20 volts ( 40 V

peak - to -peak ) or greater. The applied signal is

50 volts peak - to -peak . Therefore ,Therefore, unt riggered
operat ion at both ext remes of the A LEVEL controlis

not required .
e . Set the A TRIG SLOPE switch to - .2 .

f . CHECK- Display is t riggered along the negat ive
slope of the waveform as the A TRIG LEVEL control is
rotated .

r . CHECK- Display is t riggered along the negat ive

slope of the waveform as the A LEVEL control is rotated .

S. Set the A SLOPE switch to t .

g . CHECK- Display is not t riggered ( free runs ) at both
ext remes of rotat ion .

t . CHECK- Display is t riggered along the posit ive

slope of the waveform as the A LEVEL control is rotated .

�

�

�

�

n

�

�

�

�

h . Move the low frequency generator signal from the A

EXT TRIGGER input to the B EXT TRIGGER input .
u . Disconnect the test setup .

i . Set : 19. Check Line Triggers

a . Set :A TRIG LEVEL

HORIZ DISPLAY

Fully counterclockwise

B DLY’D

j . CHECK- Display is t riggered along the posit ive

slope of the waveform as the B TRIG LEVEL control is

rotated .

A TRIGGER MODE AUTO

A TRIGGER COUPLING AC

A TRIGGER SOURCE LINE

SLOPE +

CH 1 VOLTS/ DIV and VAR As required

REV. A , OCT 1977 6-33



Calibrat ion -465 Service ( SN B250000 & up )

b . Connect a 10X probe from the CH 1 input to a line

frequency source .

C. Set the t ime - mark generator for 0.5 second t ime

marks .

CHECK-Stable display , start ing on the posit ive-going

slope . d . CHECK- Display cannot be t riggered ( free runs) .

C. Set the A TRIGGER SOURCE switch to - . e . Disconnect the t ime - mark generator .

CHECK-Stable display , start ing on the negat ive

going slope .

22. Check / Adjust Trigger View Centering

a . Set :
d . Disconnect probe from the line - frequency source,

then from the 465 . A TRIG COUPLING

SOURCE

LEVEL

A TIME/ DIV

AC

EXT

20. Check A Normal Mode .2 ms

a . Set :

A TIME/ DIV 1 ms
b . Connect a 0.2 volt standard amplitude signal from

the calibrat ion generator to the A EXT trigger input via a
50 ohm BNC cable .

A SLOPE +

C. Push the TRIG VIEW but ton and hold it in .

A TRIGGER SOURCE

A TRIGGER COUPLING

A TRIGGER MODE

CH 1 VOLTS/ DIV

CH 1 VAR

NORM

AC

AUTO

.5 V

Calibrated detent d . CHECK--Display t riggers symmetrically within

1 division of the grat icule center line when the A

TRIGGER SLOPE switch is switched between + and - .

b . Connect 0.1 second t ime marks from the t ime- mark

generator to the CH 1 input via a 50 ohm BNC cable and 50
ohm BNC term inat ion .

e . ADJUST-Trig View Centering ( R675 ) to center the

display about the center horizontal grat icule line .

C. CHECK- Display can be t riggered by adjust ing the
A LEVEL control . f . Rotate the A LEVEL control ( with the TRIG VIEW

but ton pushed in ) .

d . Set the A TRIG MODE switch to NORM .

g . CHECK- Display top and bot tom are t riggered

within 1 division of the grat icule center line .

e . CHECK-Display is t riggered .

Uh . Set the A TRIG COUPLING switch to DC .

f . Set the CH 1 AC- GND- DC switch to GND .

i . Repeat parts f and g .

g . CHECK- No display is visible .

23. Check Trigger View Gain
21. Check Auto Recovery Time

a . Push the TRIG VIEW but ton and hold it in .
a . Set :

CH 1 AC- GND- DC

A TRIG MODE

DC

AUTO b . CHECK- Display amplitude is 3.2 to 4.8 divisions .

b . CHECK- Display is t riggered . c . Disconnect the calibrat ion generator .
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�

IMPORTANT NOTE

C OSCILLOSCOPES WITH DIGITAL MULTIMETERS ATTACHED, REFER TO THE CALIBRATION SECTION
OF THE DIGITAL MULTIMETER MANUAL AT THIS POINT, ON COMPLETION OF THE CALIBRATION
SECTION IN THE DM MANUAL RETURN TO THIS MANUAL AND COMPLETE STEPS 19 & 20 IN THE
HORIZONTAL SECTION, THEN CONTINUE ON TO THE NEXT SECTION.

�

�

FOR CALIBRATION OF OSCILLOSCOPES WITHOUTDIGITAL MULTIMETERS, CONTINUE TOHORIZON
TAL SECTION OF THIS MANUAL .

HORIZONTAL

Equipment Required

1. Test Oscilloscope 5. 50 ohm BNC Term inat ion

�

�

�

2. Time Mark Generator 6. 3 - Inch slot ted Screwdriver

3. 50 ohm BNC Cable 7. Low Capacitance slot ted Screwdriver

4. Leveled Sine-Wave Generator 8. Dual Input Coupler

�
See ADJUSTMENT LOCATIONS 1 and ADJUSTMENT LOCATIONS 5 in the Diagrams sect ion for ad

justments and test points ( TP ) .

�

465 Control Set t ings ( * Indicates Change From

Previous Step )

Triggering Controls

( both A and B if applicable )

LEVELC

Power Controls

Regulat ing Range Selector Medium

Line Voltage Selector 115 V

POWER ON
n

As needed for a stable

display

+

* AC

* NORM

* Starts after delay

SLOPE

* COUPLING

* A SOURCE

* B SOURCE

Sweep Controls
CRT Controls�

�

�

INTENSITY

FOCUS

SCALE ILLUM

As desired

Best focused display

As desired

* HORIZ DISPLAY

* DELAY TIME POSITION

* A TIME/ DIV

* B TIME/ DIV

VAR TIME/ DIV

X10 MAG

POSITION

FINE

A TRIG HOLDOFF

* A INTEN

* 1.00

* 1 ms

* 5 us

Calibrated detent

Off ( but ton out )

Midrange

Midrange

NORM

�

�

�

�

Vert ical Cont rols

( both Channels if applicable )

VOLTS/ DIV 0.5 V

VAR Calibrated detent

POSITION Midrange

AC- GND- DC DC

VERT MODE CH 1

INVERT Off ( but ton out )

20 MHz BW ( Pull ) Off ( No yellow showing )

1. Check / Adjust Sweep Start and A Sweep

Calibrat ion

a . Connect 1 m illisecond t ime marks to the CH 1 input

from the t ime mark generator via a 50 ohm BNC cable and

a 50 ohm BNC term inat ion .
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C. Adjust the DELAY TIME POSITION dial so the ninth

t ime marker is at the beginning of the sweep .

b . CHECK- Intensified port ion of the sweep begins at

the second t ime marker . ( It may be necessary to readjust
the INTENSITY control so that the intensified port ion of

the sweep is visible . )
d . CHECK- DELAY TIME POSITION dial for

reading 1 division less , within 0.01 division from +15 � C to

+35 � C ; 1 division less , within 0.03 division from -15 � C to

+55 � C , than the reading noted in step c .

C. ADJUST-Sweep Start ( R1115 ) so the intensified

port ion of the sweep begins at the start of the second t ime
marker .

1

NOTE
d . Set the DELAY TIME POSITION dial to 9.00 .

1 division of the DELAY TIME POSITION dial is one

complete revolut ion of the inner knob . 0.01 division

is one m inor division of the inner knob .e . CHECK- Intensified port ion of the sweep begins at
the tenth t ime marker .

f . ADJUST-A Sweep Cal ( R1145 ) so the intensified

port ion of the sweep begins at the start of the tenth t ime

marker .

e . Rotate the DELAY TIME POSITION dial to posit ion

each successive t ime marker to the beginning of the

sweep .

g . Set :
f . CHECK- DELAY TIME POSITION dial for a reading

of 1 division less , within 0.01 division from + 15 � C to
+35 � C ; 1 division less , within 0.03 division from -15 � C to

+55 � C , than the adjacent t ime marker .
HORIZ DISPLAY

DELAY TIME POSITION

BDLY’D

1.00

u

3. Check / Adjust Horizontal Amplifier Gain
h . CHECK- Displayed pulse starts .It ne beginning of

the sweep . a . Set :

uu

i . ADJUST -- Sweep Start ( R1115 ) so the displayed

pulse starts at the beginning of the sweep .

HORIZ DISPLAY

A and B TIME/ DIV

DELAY TIME POSITION

�

1 ms

Fully counterclockwise

j . Set the DELAY TIME POSITION dial to 9.00 . b . Select 1 m illisecond t ime marks from the t ime mark

generator .

k . CHECK- Displayed pulse starts at the beginning of

the sweep . C. CHECK- Display for 1 marker / division 2 % ( +1

minor division at the eleventh t ime marker ) .

1. ADJUST-A Sweep Cal ( R1145 ) so the displayed

pulse starts at the beginning of the sweep . Gain ( R 1237 ) for exact ly 1d . ADJUST� X1

marker / division .

m . INTERACTION- Between Sweep Start and A

Sweep Cal adjustments . Repeat both for no visible

interact ion .

e . Select 0.1 m illisecond t ime marks from the t ime

mark generator .

f . Push the X10 MAG but ton .

2. Check Delay or Different ial Time Linearity

a . Set the DELAY TIME POSITION dial to posit ion the

tenth t ime marker to the beginning of the sweep .

g . CHECK- X10 MAG light is on when the X10 MAG

but ton is pushed in .

b . Note the reading on the DELAY TIME POSITION
dial .

h . CHECK- 1 marker / division +3 % ( +1 1/ 2 , m inor

divisions at the eleventh t ime marker ) .
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i . ADJUST- X10 Gain ( R1238 ) for exact ly 1 t ime
marker / division .

C. CHECK- Display for 1 t ime marker / division +2 % ( 1

m inor division at the eleventh t ime marker ) .
C

� 4. Check Sweep Linearity

a . CHECK- Linearity over any 2 divisions of the
magnified sweep to be within 0.1 division .

d . ADJUST- B Sweep Cal ( R1175 ) for exact ly 1 t ime

marker / division .

� 7. Check A Sweep Length

b . Release the X10 MAG but ton . a . Set :

�
A & B TIME/ DIV

HORIZ DISPLAY

1 ms

AC. Select 1 m illisecond t ime marks from the t ime mark

generator .

b . Select 5 m illisecond t ime marks .
�

1

d . CHECK- Linearity over any 2 divisions of the
sweep to be within 0.1 division .

c . Posit ion the third t ime mark horizontally to the center

vert ical grat icule line .

5. Check / Adjust Magnifier Regist rat ion

a . Push the X10 MAG but ton in .
d . CHECK- Display extends to the right of the center

vert ical grat icule line 1 division ( +0.5 division ) .n

�

b . Select 5 m illisecond t ime markers from the t ime

mark generator .
8. Check Variable Time/ Division

a . Set the A TIME/ DIV switch to 2 ms .

C. Posit ion the m iddle t ime marker to the center

vert ical grat icule line .

b . Select 5 m illisecond t ime marks from the t ime mark

generator .
d . Release the X10 MAG but ton .

�

e . CHECK� Middle t ime marker is within 0.2 division

of the center vert ical grat icule line .

C. CHECK -- At least 1 t ime marker per division can be

obtained by adjust ing the VAR TIME/ DIV cont rol .

d . CHECK- UNCAL light comes on when the VAR

TIME/ DIV cont rol is out of the detent posit ion .f . ADJUST- Magnifier Regist rat ion ( R1225 ) to posi
t ion the m iddle t ime marker to the center vert icalgrat icule
line .�

�

e . Return the VAR TIME/ DIV cont rol to the detent

posit ion .

g . Repeat steps c through funt i l no horizontal shift is
observed between X10 MAG in and X10 MAG out .

9. Check Horizontal Posit ion Range

a . Set the horizontal FINE posit ion to m idrange .
6. Check / Adjust B Sweep Calibrat ion

a . Set :

the horizontal POSITION control fullyb . Turn

clockwise .

�

�

DELAY TIME POSITION

HORIZ DISPLAY

A TIME/ DIV

B TIME/ DIV

X10 MAG

Fully counterclockwise

B DLY’D
2 ms

1 ms

Off ( but ton out )
C. CHECK- Start of sweep is to the right of the center

vert ical grat icule line .

b . Select 1 m illisecond t ime marks from the t ime mark

generator .

d . Turn the horizontal POSITION control fully coun
terclockwise .

REV. A , OCT 1977 6-37

1�



Calibrat ion - 465 Service ( SN B250000 & up )

e . CHECK- End of sweep is to the left of the center

vert ical grat icule line .

b . Select 0.5 m icrosecond t ime marks from the t ime

mark generator .

f . Rotate the horizontal FINE posit ion cont rol . c . CHECK- Display for 1 t ime marker / division +2 % ( 1

m inor division at the eleventh t ime marker ) .

g . CHECK- FINE posit ion cont rol will posit ion the

sweep between one and two divisions .

d . ADJUST-A High Speed Tim ing ( C1137) with the

low-capacitance screwdriver, for exact ly 1 t ime

marker / division .10. Check / Adjust A 10 Microsecond Tim ing

a . Set :

1.00 e . Switch the HORIZ DISPLAY switch to B DLY’D .DELAY TIME POSITION

A TIME/ DIV

B TIME/ DIV

10 us

1 us
f . Horizontally posit ion the displayed marker so it is

aligned with a vert ical grat icule line .

D

C

b . Select 10 m icrosecond t ime marks from the t ime

mark generator .
g . Set DELAY TIME POSITION to 8.50 .

C. CHECK- Display for 1 t ime mark / division +2 % ( 1

m inor division at the eleventh t ime marker ) . h . CHECK- Displayed t ime marker crosses the center

vert ical grat icule line .

-
d . ADJUST- 10 microsecond t im ing ( C1136 ) , with a

low capacitance screwdriver , for exact ly 1 t ime

marker / division .

� . ADJUST-A High Speed Tim ing ( C1137) with a low

capacitance screwdriver, so the displayed marker is

aligned with the same vert ical grat icule line as in part f .

e . Set the HORIZ DISPLAY switch to B DLY’D and B

SOURCE to STARTS AFTER DELAY. j . INTERACTION� Between the two posit ions of the

DELAY TIME POSITION dial when adjust ing C1137.

Comprom ise the adjustments as necessary to achieve

correct t im ing .f . Horizontally posit ion the displayed marker so it is

aligned with a vert ical grat icule line .

12. Check / Adjust B Sweep High Speed Tim ing

g . Set DELAY TIME POSITION to 9.00 a . Set :

h . ADJUST� 10 microsecond t im ing ( C1136 ) with a low

capacitance screwdriver , so the display marker is aligned

with the same vert ical grat icule line as in part f .

DELAY TIME POSITION

HORIZ DISPLAY

B TRIG SOURCE

A TIME/ DIV

B TIME/ DIV

Fully counterclockwise

B DLY’D

NORM

|1 us

0.5 us

i . Repeat parts f through h unt i l no error exists between

a DELAY TIME POSITION dial set t ing of 1.00 and 9.00 . |
stableb . Adjust the A and B LEVEL controls for

display .

11. Check / Adjust A Sweep High Speed Tim ing

a . Set : C. CHECK -- Display for 1 t ime marker / division 32 % ( 1

m inor division at the eleventh t ime marker ) .
1.50

STARTS AFTER DELAY

DELAY TIME POSITION

B SOURCE

A TIME/ DIV

B TIME/ DIV

HORIZ DISPLAY

0.5 us

0.05 us

d . ADJUST-B High Speed Tim ing ( C1167) with a low

capacitance screwdriver , for exact ly 1 t ime marker/ divi
sion .A
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13. Check A and B Time/ Division Accuracy

a . CHECK- Using the BTIME/ DIV switch and the t ime

mark generator set t ings given in Table 6-6 , check B sweep

t im ing , within 0.2 division , over the first 10 divisions of the

display .

C. CHECK- Display for 1 cycle / 2 divisions , within

0.3 division over the full 10 horizontal grat icule divisions .

Disregard the first and last 10 divisions ( 5 cycles ) of sweep

length . See Table 6-7 .

d . ADJUST- Magnifier Tim ing ( C1261 and C1281) ,
with the low - capacitance screwdriver for 1

cycle/ 2 divisions . Disregard the first and last 10 divisions

( 5 cycles ) of sweep length .

b . Set the HORIZ DISPLAY switch to A.

C. CHECK- Using the A TIME/ DIV switch and the t ime

mark generator set t ings given in Table 6-6 check A sweep

t im ing within 0.2 division , over the first 10 divisions of the

display .

TABLE 6-6

15. Check A and B Magnified Tim ing Accuracy

a . CHECK- Using the A TIME/ DIV switch set t ings and

the t ime mark generator set t gs given in Table 6-7 check

A magnified sweep t im ing , within 0.3 division over the

center 10 divisions of the magnified display . Note the

port ions of the total magnified sweep length to be

excluded from the measurement .

A AND B TIMING ACCURACY

A and B

TIME/ DIV

Switch Set t ing

Time- Mark

Generator Output

CRT Display

( Markers/

Division )
TABLE 6-7

A AND B MAGNIFIED ACCURACY
1

1

0.05 us

.1 us

.2 us

.5 us

1 us

2 US

5 US

10 us

20 US

50 us

50 ns

0.1 us

0.1 us

0.5 US

1 US

1 US

5 us

10 us

10 us

50 us

2

1

1

2

A and B

TIME/

DIV

Switch

Set t ing

Time

Mark

Generator

Output

CRT Port ions of

Display total magnified

(Mark sweep length

ers / to exclude

Division ) from

measurement

�

n

�

�

�

�

�

�

�

n

n

�

�

�

�

�

�

�

�

1

1

0.05 us 5 ns 12

1

1 .1 us 10 ns 1

First and last 10

divisions

First and last 5

divisions

First and last 2.5

divisions

2IN

1 2 US 10 ns 2

. 1 ms

.2 ms

.5 ms

1 ms

2 ms

5 ms

* 10 ms

* 20 ms

* 50 ms

0.1 ms

0.1 ms

0.5 ms

1 ms

1 ms

5 ms

10 ms

10 ms

50 ms

50 ns

1

2

1

1

2

1

.5 US

1 us

2 us

5 us

10 US

20 us

50 US

0.1 us

0.1 us

0.5 US

1 US

1 us

5 US

10 US

10 us

50 US

A SWEEP ONLY

1

1

2

1

1

2

1

1

2

1

1

2

1

1

2

* .1 s

* .23

* .5 S

0.1 s

0.1 s

0.5 S

.1 ms

.2 ms

.5 ms

1 ms

2 ms

5 ms

* 10 ms

* 20 ms

* 50 ms

1

1

1

* Switch A TRIG MODE to NORM below 5 ms / div .

0.1 ms

0.1 ms

0.5 ms

1 ms

1 ms

5 ms
14. Check / Adjust High Speed Magnified Tim ing

1
a . Set :

A SWEEP ONLYX10 MAG

HORIZONTAL POSITION

A TIME/ DIV

A TRIG MODE

On ( but ton pushed in )

Midrange

0.05 us
* .1 s

* .25

* .5 S

10 ms

10 ms

50 ms

1

2

1
Auto

6. Select the 10 nanosecond output from the t ime mark

generator . * Switch TRIG MODE to NORM below 5 ms / div .

REV. B , OCT 1977 6-39



Calibrat ion -- 465 Service ( SN B250000 & up )

b . Set the HORIZ DISPLAY switch to B DLY’D .

C. CHECK- Using the BTIME/ DIV switch and the t ime

mark generator set t ings given in Table 6-7 check B

magnified sweep t im ing , within 0.3 division over the

center 10 divisions of the magnified display . Note the

port ions of the total magnified sweep length to be
excluded from the measurement .

within the given tolerance . First set the DELAY TIME

POSITION dial to 1.00 and rotate the dial slight ly unt i l the

sweep starts at the top of the second t ime marker . Note the

cont rol set t ing and then set the dial to 9.00 and rotate it

slight ly unt i l the sweep starts at the top of the tenth t ime

marker . DELAY TIME POSITION dial set t ing must be

8.00 divisions higher , +0.08 divisions .

1
NOTE

d . Release the X10 MAG but ton .

16. Check Delay or Different ial Time Accuracy

Sweep will start at the top of the third t ime marker at

1.00 and at the top of the nineteenth t ime marker at

9.00 for sweep rates which are mult iples of 2 ( e.g. ,

2 us , 20 us , 0.2 ms , etc ) . If in doubt as to the correct

set t ing of the DELAY TIME POSITION dial , set the
HORIZ DISPLAY switch to A INTEN and check

which marker is intensified .

}

a . Set :

B TRIG SOURCE

A TRIG MODE

A and B TIME/ DIV

STARTS AFTER DELAY

AUTO

According to

Table 6-8 17. Check Delay or Different ial Time Jit ter

a . Set :

b . CHECK- Using the A TIME/ DIV switch , B

TIME/ DIV switch and the t ime mark generator set t ings
given in Table 6-8 check different ial t ime accuracy is

1.00

B DLY’D

DELAY TIME POSITION

HORIZ DISPLAY

A TIME/ DIV

B TIME/ DIV

TRIG MODE

1 ms

0.2 us

TABLE 6-8 AUTO

DIFFERENTIAL TIME ACCURACY

vb . Posit ion the t ime marker near the center of the

display area with the DELAY TIME POSITION dial .
A TIME/

DIV

Switch

Set t ing

B TIME/

DIV

Switch

Set t ing

Time

Mark

Generator

Output

Allowable

error for given

accuracy

2 us

C. CHECK -- Jit ter on the leading edge of the t ime

marker should not exceed 1 division ( 2.5 divisions if the

inst rument is being operated on a 50 hertz line voltage ) .

Disregard the slow drift .
.5 us

1 us
2 US

5 US

10 us

20 us

50 us

.05 us

.05 us

.1 us

.1 us

.5 us

1 US

1 us

5 US

10 us

10 US

50 us

.1 us

.5 US
1 US

1 US

5 us

10 us

10 US

50 US

d . Turn the DELAY TIME POSITION dial to 9.00 and

slight ly readjust so the t ime marker is displayed near the

center of the display area .

+8 m inor

dial

divisions

ue . CHECK- Jit ter on the leading edge of the t ime

marker should not exceed 1 division ( 2.5 divisions if the

inst rument is being operated on a 50 hertz line voltage ) .

Disregard the slow drift .

.1 ms

2 ms

.5 ms

1 ms

2 ms

5 ms

* 10 ms

* 20 ms

* 50 ms

* .15

* .23

* .5 s

.1 ms

.1 ms

.5 ms

1 ms

1 ms

5 ms

10 ms

10 ms

50 ms

.1 ms

.1 ms

.5 ms

1 ms

1 ms

5 ms

10 ms

10 ms

50 ms

.1 s

.15

.5 s

18. Check Mixed Sweep Accuracy

a . Set :

u

A TIME/ DIV

B TIME/ DIV

HORIZ DISPLAY

B SOURCE

DELAY TIME POSITION

1 ms

0.5 ms

�

STARTS AFTER DELAY

Fully clockwise* Set A TRIG MODE to NORM below 5 ms / div .
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7
b . Select 1 m illisecond t ime marks from the t ime mark

generator

b . Adjust the leveled sine-wave generator for an 8

division horizontal display of 50 ki lohertz .
C

C. CHECK-Tim ing between the second and tenth

t ime markers . Note any t im ing error for use in step e .

C. Set the CH 2 AC- GND- DC switch to AC.
�

�

n

d . Center the display vert ically and horizontally with

the HORIZ POSITION and CH 2 POSITION controls .
d . Set the HORIZ DISPLAY switch to MIX .

e . CHECK- Display for an opening at the center

horizontal grat icule line of 0.4 division or less .e . CHECK-Tim ing between second and tenth t ime

markers is within 0.16 division , + the A Sweep error noted

in step c .
f . Set the CH 2 AC- GND- DC switch to GND .

f . Disconnect the test setup .

g . Adjust the leveled sine - wave generator for a 10

division horizontal display of 50 ki lohertz .

19. Check / Adjust X Gain

�

�

�

�

a . Set : h . Increase the leveled sine - wave generator frequency

unt i l the display is reduced to 7 divisions .
X -Y

CH 2

A and B TIME/ DIV

VERT MODE

CH 1 and CH 2

VOLTS/ DIV

CH 1 AC- GND- DC

CH 2 AC- GND- DC

HORIZ MODE

i . CHECK- Output frequency of the leveled sine- wave

generator is at least 4 megahertz .
5 mV

AC

GND

A j . Disconnect the test setup .

21. Check B Ends A
b . Connect a 20 m illivolt standard amplitude signal

from the calibrat ion generator to the CH 1 input via a 50

ohm unterm inated BNC cable .

a . Set :

HORIZ DISPLAY

A TIME/ DIV

B TIME/ DIV

A TRIG HOLDOFF
c . CHECK- Display for 4 divisions of horizontal

deflect ion +4 % ( 0.16 division ) .

�

�

�

�

A INTEN

1 ms

0.1 ms

B ENDS A

( in detent )

d . Switch the CH 1 AC- GND- DC switch to DC.

b . Adjust the INTENSITY control so the A sweep

port ion of the display is visible .
e . CHECK- Display for 4 divisions of horizontal

deflect ion +4 % ( 0.16 division ) . It is normal for this check

to be slight ly less than that observed in step c . C. Rotate the DELAY TIME POSITION dial through its

range .

f . Set the CH 1 AC- GND- DC switch to AC .

d . CHECK-A sweep ends after the intensified port ion

at all set t ings of the DELAY TIME POSITION dial.
9. ADJUST- X Gain ( R1215 ) for exact ly 4 divisions of

horizontal deflect ion .

�

�

�

�

�

22. Check A Trigger Holdoff

a . Set :
20. Check X -Y Phasing and Bandwidth

a . Connect the output of the leveled sine- wave

generator to the Ch 1 and CH 2 inputs via a 50 ohm BNC

cable , 50 ohm BNC term inat ion , and a dual input coupler .

HORIZ DISPLAY

A TRIG HOLDOFF

A TRIGGER LEVEL

A

Fully counterclockwise

Fully clockwise
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d . Rotate the A TRIG HOLDOFF control clockwise .b . Connect the A GATE output signal to the test

osci lloscope via a 50 ohm BNC cable .

e . CHECK- At least 10 t imes increase in the holdoff

t ime of the A GATE.

c . Set the test osci lloscope TIME/ DIV switch and VAR

TIME/ DIV so that the bot tom port ion of the waveform

( hoidoff t ime of the A GATE) is exact ly 1 division in length .

f . Set the A TRIG HOLDOFF control fully coun

terclockwise .

g . Disconnect test equipment .

-

C

u

�
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GATES, CALIBRATOR AND EXT Z AXIS>

Equipment Required 4. Short ing Strap

1. Test Oscilloscope 5. Calibrat ion Generator

2. 42 Inch , 50 ohm BNC cable ( 2 required ) 6. BNC Tee Connector

3. Digital Voltmeter 7. 3 Inch slot ted Screwdriver

See ADJUSTMENTLOCATIONS 1 in the Diagrams sect ion for adjustments and test points ( TP) ,

Sweep Controls465 Control Set t ings ( * Indicates Change From

Previous Step )

Power Controls

* B DLY’D

* Fully counterclockwise

Regulat ing Range Selector Medium

Line Voltage Selector 115 V

POWER ON

* 50 us

* 50 us

�

�

�

�

�

�

�

�

an

�

�

�

�

�

�

�

�

�

* HORIZ DISPLAY

* DELAY TIME POSITION

* A TIME/ DIV

* B TIME/ DIV

VAR TIME/ DIV

X10 MAG

POSITION

FINE

A TRIG HOLDOFF

Calibrated detent

Off ( but ton out )

Midrange

Midrange

NORM
CRT Controls

INTENSITY

FOCUS

SCALE ILLUM

As desired

Best focused display

As desired

1. Check A and B +Gates

a . Connect the B +GATE output ( from the back of the

465 ) to the test osci lloscope via a 50 ohm BNC cable .
Vert ical Cont rols

( both Channels if applicable)

VOLTS/ DIV 5 mV

VAR Calibrated detent

POSITION Midrange

VERT MODE CH 1

INVERT Off ( but ton out )

20 MHZ BW ( Pull ) Off ( No yellow showing )

b . CHECK - Test osci lloscope display for a posit ive

going pulse of 5.5 volts in amplitude ( within 0.5 volt ) .

c . Disconnect the cable from the B +GATE output and

connect it to the A +GATE output .

d . CHECK - Test osci lloscope display for a posit ive

going pulse of 5.5 volts in amplitude ( within 0.5 volt ) .

Triggering Controls

( both A and B if applicable )

LEVEL Fully clockwise

SLOPE +

COUPLING AC

A SOURCE NORM

B SOURCE STARTS AFTER DELAY

TRIG MODE AUTO

e . Disconnect test equipment .
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3. Check External Z Axis2. Check / Adjust Calibrator DC Level

a . Connect a short ing st rap between TP1594 and
TP1590 .

a . Set :

HORIZ DISPLAY

A TIME/ DIV

A TRIGGER SOURCE

A

0.2 ms

EXT
theb . Connect the digital voltmeter between

CALIBRATOR current loop and ground .

C. CHECK-CALIBRATOR dc level is 300 m illivolts

+0.3 % ( 299.1 to 300.9 m illivolts ) .

b . Set the INTENSITY control for a normal viewing

level .

d . ADJUST� Calibrator Amplitude (R 1597 ) forexact ly
300 m illivolts .

C. Connect a 5 volt standard amplitude signal from the

calibrat ion generator via a 50 ohm BNC cable , BNC T

connector to the A EXT trigger input,BNC cable from BNC

tee to EXT Z AXIS input .e . Remove the short ing st rap and the digital voltmeter

connect ions .

d . Adjust A LEVEL for a stable display ( TRIG lighton ) .f . Connect a X10 probe from the test osci lloscope to

the CALIBRATOR current loop .

g . CHECK-Test osci lloscope display for a 0.3 volt

squarewave with a durat ion of about 1 m illisecond .

e . CHECK-Display for not iceable intensity modula

t ion .

h . Remove the test setup . f . Disconnect the test setup .

u

U

U
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REPLACEABLE

ELECTRICAL PARTS

�

�

n

�

PARTS ORDERING INFORMATION

Replacement parts are available from or through your local Tekt ronix , Inc. Field Office

or representat ive .

Changes to Tekt ronix inst ruments are somet imes made to accommodate improved

components as they become available , and to give you the benefit of the latest circuit

improvements developed in our engineering department . It is therefore important , when

ordering parts , to include the following informat ion in your order : Part number , inst rument

type or number , serial number , and modificat ion number if applicable .

�

�

If a part you have ordered has been replaced with a new or improved part , your local

Tekt ronix , Inc. Field Office or representat ive will contact you concerning any change in part

number .

Change informat ion , if any , is located at the rear of this manual .

SPECIAL NOTES AND SYMBOLS

X000 Part first added at this serial number

00X Part removed after this serial number

an

�

ITEM NAME

in the Parts List , an Item Name is separated from the descript ion by a colon ( :) .

Because of space lim itat ions , an Item Name may somet imes appear as incomplete . For

further Item Name ident if icat ion , the U.S. Federal Cataloging Handbook H6-1 can be

ut i lized where possible .

ABBREVIATIONS

CCCCC

ACTR

ASSY

CAP

CER

CKT

COMP

CONN

ELCTLT

ELEC

INCAND

LED

NONWIR

ACTUATOR

ASSEMBLY

CAPACITOR

CERAMIC

CIRCUIT

COMPOSITION

CONNECTOR

ELECTROLYTIC

ELECTRICAL

INCANDESCENT

LIGHT EMITTING DIODE

NON WIREWOUND

PLSTC

QTZ

RECP

RES

RF

SEL

SEMICOND

SENS

VAR

WW

XFMR

XTAL

PLASTIC

QUARTZ

RECEPTACLE

RESISTOR

RADIO FREQUENCY

SELECTED

SEMICONDUCTOR

SENSITIVE

VARIABLE

WIREWOUND

TRANSFORMER

CRYSTAL

�

�

�

�

7-1
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UReplaceable Elect rical Parts - 465 Service (SN B250000 - up )

CROSS INDEX- MFR. CODE NUMBER TO MANUFACTURER

Mfr . Code Manufacturer Address City , State , Zip

00213

00779
00853
01121

01281

NYTRONICS , COMPONENTS GROUP , INC . ,

SUBSIDIARY OF NYTRONICS , INC .

AMP , INC .

SANGAMO ELECTRIC CO . , S. CAROLINA DIV.

ALLEN - BRADLEY COMPANY

TRW ELECTRONIC COMPONENTS , SEMICONDUCTOR
OPERATIONS

TEXAS INSTRUMENTS , INC . , SEMICONDUCTOR
GROUP

ORANGE STREET

PO BOX 3608

PO BOX 128

1201 2ND STREET SOUTH

DARLINGTON , SC 29532

HARRISBURG , PA 17105

PICKENS , SC 29671

MILWAUKEE , WI 53204

�
14520 AVIATION BLVD . LAWNDALE , CA 90260

01295

01963
02111
02735

03508

PO BOX 5012 , 13500 N CENTRAL
EXPRESSWAY

3600 SUNSET AVENUE
17070 EAST GALE AVENUE
ROUTE 202

DALLAS , TX 75222

WAUKEGAN , IL 60085

CITY OF INDUSTRY , CA 91745

SOMERVILLE , NY 08876

03888
04222
04713
05091

05397

ELECTRONICS PARK
60 S JEFFERSON ROAD

PO BOX 867 , 19TH AVE . SOUTH

5005 E MCDOWELL RD ,PO BOX 20923
343 SNYDER AVENUE

SYRACUSE , NY 13201

WHIPPANY , NJ 07981

MURTLE BEACH , SC 29577

PHOENIX , AZ 85036

BERKELEY HEIGHTS , NJ 07922

11901 MADISON AVENUE CLEVELAND , OH 44101

07263
I464 ELLIS STREET

12515 CHADRON AVE .

MOUNTAIN VIEW , CA 94042

HAWTHORNE , CA 9025007910
08806

+

09353
12697
12969

14193

15454
15818

24931

25088
27014
28480
32293

32997
34553

50157

NELA PARK

103 MORSE STREET
LOWER WASHINGTON STREET

580 PLEASANT STREET
1601 OLYMPIC BLVD .
2905 BLUE STAR ST.
1300 TERRA BELLA AVE .

3560 MADISON AVE .
186 WOOD AVE , S

2900 SEMICONDUCTOR DR.
1501 PAGE MILL RD .
10900 N. TANTAU AVE ,
1200 COLUMBIA AVE .

35 HOFFMAN AVE .

CHERRY ELECTRICAL PRODUCTS CORPORATION

SPECTROL ELECTRONICS CORPORATION

RCA CORPORATION , SOLID STATE DIVISION

GENERAL ELECTRIC COMPANY , SEMI - CONDUCTOR
PRODUCTS DEPARTMENT
KDI PYROFILM CORPORATION

AVX CERAMICS , DIVISION OF AVX CORP .

MOTOROLA , INC . , SEMICONDUCTOR PROD . DIV.
TRI - ORDINATE CORPORATION

UNION CARBIDE CORPORATION , MATERIALS
SYSTEMS DIVISION

FAIRCHILD SEMICONDUCTOR , A DIV . OF
FAIRCHILD CAMERA AND INSTRUMENT CORP .

TELEDYNE SEMICONDUCTOR
GENERAL ELECTRIC CO . , MINIATURE

LAMP PRODUCTS DEPARTMENT
C AND K COMPONENTS , INC .

CLAROSTAT MFG . CO . , INC .
UNITRODE CORPORATION

CAL - R , INC .
RODAN INDUSTRIES , INC .
TELEDYNE SEMICONDUCTOR

SPECIALTY CONNECTOR CO . , INC .
SIEMENS CORP .
NATIONAL SEMICONDUCTOR CORP .

HEWLETT - PACKARD CO . , CORPORATE HO.
INTERSIL , INC .
BOURNS , INC . , TRIMPOT PRODUCTS DIV.
AMPEREX ELECTRONIC CORP . , COMPONENT DIV.

N. L , INDUSTRIES , INC . , ELECTRONICS
DEPT .
CENTRE ENGINEERING INC .
SPRAGUE ELECTRIC CO .

BUSSMAN MFG . , DIVISION OF MCGRAW
EDISON CO .

CENTRALAB ELECTRONICS , DIV . OF
GLOBE - UNION , INC .

ERIE TECHNOLOGICAL PRODUCTS , INC .
BECKMAN INSTRUMENTS , INC . , HELIPOT DIV .
TRW ELECTRONIC COMPONENTS , IRC FIXED
RESISTORS , PHILADELPHIA DIVISION

BELL INDUSTRIES , INC . ,
MILLER , J. W. , DIV .

STACKPOLE CARBON CO .

TEKTRONIX , INC .
ELECTRA - MIDLAND CORP . , MEPCO DIV.

BECKMAN INSTRUMENTS , INC .
INTERNATIONAL RECTIFIER CORP .

SWITCHCRAFT, INC .

VARO , INC .
MALLORY CAPACITOR CO . , DIV . OF
P. R. MALLORY AND CO . , INC .

CLEVELAND , OH 44112

WATERTOWN , MA 02172

DOVER , NH 03820

WATERTOWN , MA 02172

SANTA MONICA , CA 90404

ANAHEIM , CA 92806

MOUNTAIN VIEW , CA 94043

INDIANAPOLIS , IN 46227

ISELIN , NJ 08830

SANTA CLARA , CA 95051

PALO ALTO , CA 94304

CUPERTINO , CA 95014

RIVERSIDE , CA 92507
HAPPAUGE , NY 11787

wu

I

.

P. O. BOX 787

2820 E COLLEGE AVENUE51642

56289
71400

MUSKEGON , MI 49445

STATE COLLEGE , PA 16801

NORTH ADAMS , MA 01247

2536 W. UNIVERSITY ST . ST . LOUIS , MO 63107

71590

72982
73138

75042

PO BOX 858

644 W. 12TH ST .
2500 HARBOR BLVD .

FORT DODGE , IA 50501

ERIE , PA 16512

FULLERTON , CA 92634

401 N. BROAD ST . PHILADELPHIA , PA 19108
U76493

19070 REYES AVE . , PO BOX 5825 1

78488
80009

80031
80740
81483
82389
83003
90201

PO BOX 500

22 COLUMBIA ROAD
2500 HARBOR BLVD .
9220 SUNSET BLVD .
5555 N. ELSTON AVE .

PO BOX 411, 2203 WALNUT STREET

COMPTON , CA 90224

ST . MARYS , PA 15857
BEAVERTON , OR 97077

MORRISTOWN , NJ 07960
FULLERTON , CA 92634
LOS ANGELES , CA 90069

CHICAGO , IL 60630

GARLAND , TX 75040

3029 E WASHINGTON STREET

PO BOX 372 INDIANAPOLIS , IN 46206

91418 RADIO MATERIALS COMPANY , DIV. OF P.R.
MALLORY AND COMPANY , INC .

DALE ELECTRONICS , INC .

ESSEX INTERNATIONAL , INC . , CONTROLS DIV.
LEXINGTON PLANT

4242 W BRYN MAWR

P. O. BOX 609
CHICAGO, IL 60646

COLUMBUS , NE 6860191637
93410

P. O. BOX 1007 MANSFIELD , OH 44903
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� Replaceable Elect rical Parts --465 Service (SN B250000 - up )

C
Tektronix

Part No.

Serial / Model No.
Eff DscontCkt No. Name & Descript ion

Mfr

Code Mfr Part Number

Al

A2
670-2434-01
670-2434-01

670-2237-00

CKT BOARD ASSY : CH 1 ATTEN
CKT BOARD ASSY : CH 2 ATTEN
CKT BOARD ASSY : VERT PREAMP

80009

80009
80009

670-2434-01
670-2434-01
670-2237-00A3

Az1

A4 670-2236-00 B250000 B251724 CKT BOARD ASSY : VERT MODE 80009 670-2236-00

B251725
�

�

7

A4
A5
A5

A6
A7

670-2236-01

670-2238-00
670-3023-02
670-2245-00

670-3467-00

CKT BOARD ASSY : VERT MODE

CKT BOARD ASSY : VERT OUTPUT ( IC )
CKT BOARD ASSY : VERT OUTPUT ( DESCRETE )
CKT BOARD ASSY : FAN MOTOR
CKT BOARD ASSY : TIMING

80009
80009

80009
80009

80009

670-2236-01
670-2238-00
670-3023-02
670-2245-00
670-3467-00

�A7
A8 670-2234-02 B250000 B251094 CKT BOARD ASSY : TRIG GEN AND SWP LOGIC 80009 670-2234-02
A8

A8
A9

B251095670-2234-04

670-2233-05

CKT BOARD ASSY : TRIG GEN AND SWP LOGIC
CKT BOARD ASSY : INTERFACE

80009
80009

670-2234-04
670-2233-05

Alo 670-2279-00 CKT BOARD ASSY :GRATICULE ILLUM 80009 670-2279-00

B1690 147-0035-00 MOTOR ,DC :BRUSHLESS, 10-15VDC , 145MA 25088 1AD3001-0A

cl

C2

n

c

�

�

281-0064-00
281-0661-00
285-0816-01
283-0000-00
283-0000-00

CAP. ,VAR ,PLSTC :0.25-1.5PF , 600V

CAP . ,FXD ,CER DI :0.8PF ,+/ -0.1PF ,500V
CAP. ,FXD , PLSTC :0.019UF , 10 % ,600V

CAP . ,FXD ,CER DI :0.001UF , + 100-0 % ,500V

CAP. ,FXD , CER DI :0.001UF , + 100-0 % ,500V

72982

72982

80009
72982
72982

530-002

301-000COKO808B
285-0816-01
831-516E102P

831-516E102P
C6

C7 7

307-1014-02 B250000 B289109 ATTENUATOR ,FXD : 100x 80009 307-1014-02

307-1014-01 B289110 ATTENUATOR ,FXD : 100X 80009 307-1014-01

c101
ci l
ciol
cli l
c121
C131

307-1013-00 ATTENUATOR ,FXD : 10X 80009 307-1013-00

C16

C18
C21
C22

283-0001-00

281-0626-00
283-0004-00
283-0087-00

CAP . ,FXD , CER DI :0.005UF , + 100-0 % ,500V

CAP . ,FXD , CER DI : 3.3PF , 1% , 500V

CAP. ,FXD ,CER DI :0.02UF, + 80-20 % , 150V

CAP . , FXD , CER DI : 300PF , 10 % , 1000V

72982
72982
72982
56289

831-559E502P
301-000COJ0339B
855-558-25102032
403637

1
+

C23
C25
C27
C33
C34

290-0517-00
283-0004-00
281-0207-00
281-0207-00

283-0139-00

CAP. ,FXD ,ELCTLT:6.8UF ,20 % , 35V

CAP. , FXD , CER DI :0.02UF , + 80-20 % , 150V

CAP . ,VAR ,PLSTC :2-18PF ,100V

CAP . ,VAR, PLSTC :2-18PF ,100V
CAP . ,FXD ,CER DI : 150PF , 20 % , 50V

56289
72982
80031
80031
51642

196D685X0035KA1
855-558-25102032

HTIOEA/ 218
HT1OEA/ 218
100-050x5F151M

+

I

n

n

n

n

�

C36

C37
C38
C39

C42

283-0004-00

281-0536-00
281-0536-00
283-0004-00

283-0004-00

CAP. ,FXD , CER DI :0.02UF , +80-20 % , 150V

CAP . , FXD , CER DI : 1000PF ,10 % ,500V

CAP . ,FXD , CER DI : 1000PF , 10 % ,500V

CAP. ,FXD , CER DI :0.02UF , +80-20 % , 150V

CAP . , FXD , CER DI :0.02UF , +80-20 % , 150V

72982
72982
72982
72982
72982

855-558-25102032
301055X5P102K
301055X5P102K
855-558-25V0203Z
855-558-25702032

I

C46

C47
C48

C49
C51

281-0626-00

281-0182-00

281-0182-00
281-0621-00
281-0064-00

CAP. ,FXD , CER DI : 3.3PF , 1% , 500V

CAP. ,VAR ,PLSTC : 1.8-10PF, 500V
CAP . ,VAR, PLSTC : 1.8-10PF , 500V

CAP . ,FXD ,CER DI : 12PF , 1% , 500V

CAP . ,VAR ,PLSTC : 0.25-1.5PF ,600V

72982

34553
34553
72982
72982

301-000COJO339B
2222-809-05002
2222-809-05002
301-000COG0120F
530-002

C52
C53
C56
C57

0601
C61)

281-0661-00
285-0816-01
283-0000-00
283-0000-00
307-1014-02

CAP . , FXD , CER DI :0.8PF , +/ -0.1PF ,500V

CAP . , FXD ,PLSTC : 0.019UF , 10 % ,600V
CAP . ,FXD , CER DI : 0.001UF , + 100-0 % , 500V

CAP . , FXD , CER DI:0.001UF , + 100-0 % ,500V

ATTENUATOR ,FXD : 100X

72982
80009
72982
72982
80009

301-000COKO808B
285-0816-01
831-516E102P
831-516E102P
307-1014-02

1

B250000 B289109

C
Isee DM manual for alternate version .

�

n
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Replaceable Elect rical Parts-465 Service ( SN B250000 - up ) �

Tekt ronix

Part No.

Serial / Model No.

Eff Dscont

Mfr

CodeCkt No. Name & Descript ion Mfr Part Number

307-1014-01 B289110 ATTENUATOR ,FXD : 100x 80009 307-1014-010601
C61)
C621

C63
307-1013-00 ATTENUATOR ,FXD : 10X 80009 307-1013-00

C66
C68
071
072

C73

283-0001-00
281-0626-00
283-0004-00

283-0087-00
290-0517-00

CAP. ,FXD ,CER DI : 0.005UF , + 100.0 % , 500V

CAP . ,FXD , CER DI : 3.3PF , 1% , 500V

CAP . , FXD ,CER DI : 0.02UF , +80-20 % , 150V

CAP . ,FXD ,CER DI : 300PF , 10 % , 1000V

CAP . , FXD ,ELCTLT:6.8UF , 20 % , 35V

72982
72982
72982

56289
56289

831-559E502P
301-000COJO339B
855-558-7570203Z
403637

196D685X0035 KAI

C75

077
C82
C83

C84

283-0004-00
281-0184-00
290-0517-00
281-0207-00

283-0139-00

CAP. ,FXD ,CER DI : 0.02UF , +80-20 % , 150V

CAP . ,VAR ,PLSTC :2-18PF ,500VDC
CAP. ,FXD ,ELCTLT:6.8UF , 20 % , 35V

CAP . , VAR, PLSTC : 2-18PF , 100V

CAP . ,FXD , CER DI : 150PF , 20 % , 50V

72982
34553

56289
80031
51642

855-558-2510203Z

2222-809-05003
196D685X0035KAL

HT10EA/ 218
100-050X5F151M

7

*

.C87
C88
C92
C96
C97

281-0536-00
281-0536-00

283-0004-00
281-0626-00

281-0182-00

CAP . , FXD , CER DI : 1000PF , 10 % ,500V

CAP . ,FXD ,CER DI : 1000PF , 10 % , 500V

CAP . ,FXD , CER DI :0.02UF , +80-20 % , 150V

CAP . , FXD , CER DI :3.3PF , 1% , 500V

CAP . , VAR, PLSTC : 1.8-10PF , 500V

72982
72982

72982
72982

34553

301055X5P102K
301055X5P102K
855-558-25v0203Z
301-000COJ0339B

2222-809-05002

U.
C98

C99
C101
C102

C105

281-0182-00
281-0621-00
281-0628-00
290-0517-00

281-0207-00

CAP . , VAR ,PLSTC : 1.8-10PF , 500V

CAP . ,FXD , CER DI :12PF , 1 % ,500V
CAP. ,FXD , CER DI :15PF , 5 % , 500V

CAP . ,FXD ,ELCTLT:6.8UF , 20 % , 335V

CAP . , VAR , PLSTC : 2-18PF , 100V

34553
72982
72982

56289
80031

2222-809-05002

301-000COGO120F
301-000COG01503
196D68580035KAI
HT10EA/ 218

C107

c109
C122
C124

C125

281-0536-00

281-0536-00
281-0207-00
283-0004-00
290-0517-00

CAP. ,FXD , CER DI :1000PF , 10 % ,500V

CAP . ,FXD , CER DI : 1000PF , 10 % ,500V
CAP. , VAR,PLSTC : 2-18PF ,100V

CAP . ,FXD , CER DI :0.02UF , +80-20 % , 150V
CAP .. ,FXD ,ELCTLT : 6 .BUF , 20 % , 35V

72982
72982
80031
72982

56289

301055X5P102K

301055X5P102K

HTIOEA/ 218
855-558-25102037
196D685X0035KAL i

C135
C137
C142
C144

C149

281-0525-00
281-0525-00
283-0003-00

281-0625-00
281-0207-00

CAP. ,FXD , CER DI :470PF , +/ - 94PF ,500V
CAP . ,FXD ,CER DI : 470PF , +/ - 94PF , 500V

CAP . ,FXD ,CER DI :0.01UF , + 80-20 % , 150V
CAP . ,FXD , CER DI : 35PF , 5 % , 500V
CAP. ,VAR, PLSTC :2-18PF ,100V

04222
04222

72982
72982
80031

7001-1364
7001-1364
855-558Z5U- 1032
308-000COG0350J

HTLOEA/ 218

C151
C161
C162

C164
C165

281-0525-00
290-0517-00
281-0512-00
290-0517-00
283-0004-00

CAP . , FXD , CER DI : 470PF , +/ - 94PF , 500V
CAP . ,FXD ,ELCTLT:6.8UF ,20 % , 35V

CAP. ,FXD , CER DI :27PF ,+/ - 2.7PF ,500V

CAP . ,FXD ,ELCTLT:6.8UF , 204,35V

CAP . , FXD , CER DI : 0.02UF , +80-20 % , 150V

04222
56289

72982
56289

72982

7001-1364

196D685X0035KAI
308-000COGO270K
196D685X0035KA1
855-558-25102032

C201
C202

C205
C207
C209

281-0628-00
283-0004-00
281-0207-00
281-0536-00
281-0536-00

CAP . , FXD , CER DI : 15PF , 5 % , 500V

CAP. ,FXD ,CER DI :0.02UF , + 80-20 % , 150V
CAP. ,VAR ,PLSTC : 2-18PF ,100V

CAP . ,FXD , CER DI : 1000PF , 10 % ,500V

CAP. ,FXD , CER DI :1000PF ,10 % , 500V

72982

72982
80031
72982

72982

301-000COG0150J
855-558-25102037

HT10EA/ 218
301055X5P102K

301055X5P102K U

U

1

C225
C229
C235
C237
C242

283-0004-00
290-0517-00
281-0525-00
281-0525-00
283-0003-00

CAP . ,FXD , CER DI : 0.02UF , +80-20 % , ], 150V

CAP . ,FXD ,ELCTLT:6.BUF ,20 % , 35V

CAP . ,FXD ,CER DI :470PF , + / - 94PF ,500V
CAP . ,FXD , CER DI : 470PF , +/ - 94PF , 500V
CAP . , FXD , CER DI :0.01UF , +80-20 % , 150V

72982
56289
04222
04222
72982

855-558-2510203Z
196D685X0035KA1
7001-1364
7001-1364
855-558Z5U- 1032

C245
C249

C251

281-0628-00
281-0207-00
281-0525-00

CAP . ,FXD , CER DI : 15PF , 5 % , 500V
CAP . , VAR , PLSTC :2-18PF ,100V
CAP. ,FXD , CER DI : 470PF , +/ - 94PF , 500V

72982
80031
04222

301-000COGO150J

HT10EA/ 218
7001-1364
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� Replaceable Elect rical Parts - 465 Service ( SN B250000 -up )

C Tektronix

Part No.

Serial / Model No.
Eff Dscont

Mfr

CodeCkt No. Name & Descript ion Mfr Part Number

C253
C261
C262

C302
C321

283-0000-00
290-0517-00
281-0519-00
290-0517-00
283-0004-00

CAP .,FXD ,CER DI : 0.001UF , +100-0 % , 500V
CAP . ,FXD ,ELCTLT :6.8UF , 20 % , 35V
CAP . ,FXD , CER DI : 47PF , +/ - 4.7PF , 500V
CAP . ,FXD ,ELCTLT:6.8UF ,20 % , 35V

CAP . , FXD , CER DI :0.020F , + 80-20 % , 150V

72982
56289

72982
56289
72982

831-516E102P
196D685X0035KAI

308-000COG0470K
196D685X0035KAL
855-558-25102032

1

I

n

�

1
C334
C338

C339
C346

C347

283-0004-00

281-0579-00
283-0644-00
290-0517-00
281-0504-00

CAP. ,FXD ,CER DI :0.02UF , +80-20 % , 150V

CAP . , FXD , CER DI : 21PF , 5 % , 500V

CAP . , FXD , MICA D : 150PF , 1% , 500V
. ,FXD ,ELCTLT :6.8UF ,20 % , 357

CAP . , FXD , CER DI : 10PF , +/ - 1PF , 500V

72982
72982
00853
56289
72982

855-558-2510203Z
301-050COGO210J
D151E151FO

196D685X0035KAL
301-055COGO100F

1
CAP .

C349
C351

C352
C354
C356

281-0578-00

281-0549-00
290--0517-00

283-0004-00
281-0549-00

CAP . ,FXD , CER DI : 18PF , 5 % , 500V

CAP . , FXD , CER DI : 68PF , 10 % , 500V

CAP. ,FXD ,ELCTLT:6.8UF ,20 % , 35V
CAP. , FXD , CER DI :0.02UF , + 80-20 % , 150V

CAP . ,FXD , CER DI : 68PF , 10 % , 500V

72982
72982
56289
72982

72982

301-050COG0180J

301-000U2J0680K
196D685X0035KA1
855-558-2510203Z
301-000U2J0680K

C358
C361
C362
C363

C364

290-0517-00
290-0517-00
290-0517-00
290-0517-00
281-0504-00

CAP . ,FXD ,ELCTLT :6.8UF , 20 % , 35V
CAP. ,FXD ,ELCTLT:6.8UF ,20 % , 35V

: ,FXD ,ELCTLT :6.8UF ,20 % , 35V

CAP. ,FXD ,ELCTLT:6.8UF , 20 % , 35V

CAP . ,FXD ,CER DI :10PF , +/ - 1PF , 500V

CAP . ,

56289
56289

56289
56289
72982

196D685X0035KA1

196D685X0035KAI
196D685X0035 KAL
196D685X0035KAL
301-055COGO100F

I

B279999B250000
B280000

n

C368
C368

C374

C381
C391

283-0058-00
283-0370-00
281-0504-00
283-0000-00
283-0000-00

CAP. ,FXD ,CER DI :0.027UF, 10 % , 100V

CAP . ,FXD ,CER DI :0.027UF , 5 % , 100V

CAP . ,FXD ,CER DI : 10PF , +/ - 1PF , 500V

CAP . ,FXD ,CER DI :0.001UF , + 100-0 % ,500V

CAP . ,FXD , CER DI :0.001UF , + 100-0 % , 500V

72982
72982

72982
72982

72982

8131N147W5R273K
8131N153X7R02733

301-055COG0100F
831-516E102P
831-516E102P

2

1
C403
C407

0417
C423

C424

281-0089-00
283-0081-00
283-0081-00
283-0180-00
283-0198-00

CAP . ,VAR ,CER DI : 2-8PF , 350V

CAP. ,FXD ,CER DI :0.1UF , +80-20 % , 25V

CAP . ,FXD , CER DI :0.1UF , + 80-20 % ,25V

CAP . , FXD , CER DI : 5600PF , 20 % , 200V

CAP . ,FXD , CER DI :0.22UF ,20 % , 50V

72982
56289
56289
72982
72982

538-006 -A2-8
36C600

36C600
8121N204 E 562M

8131N075 E224M?

�

C433

C434

C441
C442

C443

283-0119-00
283-0341-00
283-0636-00
281-0089-00
281-0096-00

CAP . ,FXD , CER DI : 2200PF , 5 % , 200V
CAP . , FXD , CER DI : 0.047UF , 10 % , 100V

CAP. ,FXD ,MICA D : 36PF , 1.4 % , 100V

CAP . ,VAR , CER DI : 2-8PF , 350V

CAP. ,VAR ,AIR DI : 5.5-18PF , 350V

72982
72982

00853
72982
72982

855-535B222J
8131N127x7R0473K

D155E360GO
538-006 -A2-8

538-006 -A5.5-18

1

?

n

C444
0445

C451
C453
C457

281-0602-00
283-0660-00
283-0144-00
283-0000-00
283-0010-00

CAP . ,FXD ,CER DI :68PF , 5 % , 5500V

CAP . ,FXD ,MICA D : 510PF , 2 % , 500V

CAP . , FXD , CER DI : 33PF , 1% , 500V

CAP . ,FXD ,CER DI :0.001UF , + 100-0 % ,500V

CAP . ,FXD , CER DI :0.05UF , + 100-20 % ,50V

72982
00853
72982
72982
56289

308-000P2G0680J
D155F511GO

801-547P2G330G
831-516E102P

273020
1

1

7C458

C459
C464
C471
C502

283-0081-00
283-0023-00

283-0178-00
283-0178-00

281-0579-00

CAP . ,FXD ,CER DI : 0.1UF , +80-20 % , 25V

CAP . ,FXD ,CER DI :0.1UF , +80-20 % , 12V

CAP . ,FXD ,CER DI :0.1UF , +80-20 % ,100V

CAP. ,FXD , CER DI :0.1UF , + 80-20 % , 100V

CAP . ,FXD , CER DI : 21PF , 5 % , 500V

56289
91418

72982
72982
72982

36C600
MX10471201RO
8131N145 E 104Z
8131N145 E 1042
301-050COG0210J1

C503
C511
C512

C515
C522

281-0651-00
281-0523-00
283-0004-00
281-0511-00
283-0003-00

CAP. ,FXD , CER DI :47PF , 5 % ,200V

CAP. ,FXD ,CER DI : 100PF , +/ - 20PF , 500V

CAP. ,FXD , CER DI : 0.02UF , +80-20 % , 150V

CAP . ,FXD , CER DI :22PF ,+/ -2.2PF ,500V

CAP . , FXD , CER DI: 0.01UF , + 80-20 % , 150V

72982

72982
72982
72982
72982

374-001T2H0470J
301-00002M0101M

855-558-25102032
301-000COGO220K

855-55825U- 103Z

I 1

C525
C528

C531

283-0003-00

281-0511-00
283-0003-00

CAP. ,FXD , CER DI: 0.01UF , + 80-20 % , 150V
CAP. ,FXD , CER DI :22PF , + / - 2.2PF ,500V

CAP . , FXD , CER DI:0.01UF , + 80-20 % , 150V

72982
72982
72982

855-55825U- 103 z
301-000COGO220K
855-558250-1037

�

�

�

C
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Tekt ronix

Part No.

Serial / Model No.

Eff Dscont

Mfr

CodeCkt No. Name & Descript ion Mfr Part Number

C549
C601
C602

C603
C604

283-0003-00
283-0167-00

281-0611-00
281-0670-00
281-0523-00

CAP . ,FXD , CER DI : 0.01UF , +80-20 % , 150V

CAP. ,FXD ,CER DI : 0.1UF , 10 % , 100V

CAP. ,FXD , CER DI :2.7PF , + / - 0.25PF , 200V

CAP. ,FXD , CER DI : 1.8PF , +/ - 0.1PF , 500V
CAP . ,FXD , CER DI : 100PF ,+/ - 20PF ,500V

72982
72982

72982
72982

72982

855-558Z5U- 1032
81314147 C 104K

374-001C002790
374-005COK0189B
301-00002M0101M1

C606

C607
C611
C612
C615

281-0628-00
281-0515-00

281-0523-00

283-0004-00
281-0511-00

CAP . ,FXD , CER DI : 15PF , 5 % , 500V

CAP . ,FXD ,CER DI : 27PF , +/ - 1.35PF , 500V
CAP . ,FXD , CER DI : 100PF , +/ - 20PF , 500V

CAP . ,FXD ,CER DI :0.02UF , + 80-20 % , 150V
CAP . , FXD , CER DI :22PF ,+/ - 2.2PF ,500V

72982
72982
72982
72982

72982

301-000COGO150J
302-005COGO270J
301-000U2M0101M
855-558-25102037

301-000COGO220K

7C622
C625

C628
C631

C649

283-0003-00
283-0003-00

281-0511-00
283-0003-00
283-0003-00

CAP . ,FXD , CER DI : 0.01UF , + 80-20 % , 150V

CAP . ,FXD ,CER DI :0.01UF , +80-20 % , 150V

CAP. ,FXD ,CER DI : 22PF , +/ - 2.2PF , 500V

CAP . ,FXD , CER DI :0.01UF , + 80-20 % , 150V
CAP. ,FXD , CER DI:0.01UF , + 80-20 % , 150V

72982
72982

72982
72982

72982

855-55875U- 1037
855-55825U- 1032

301-000COGO220K
855-558250-1032
855-558Z5U- 10321

1 90201

72982
TDC156M02OFL
301-000U2J0510J1

C655
C676
C678 1

C690
C805

290-0527-00
281.0540-00
XXX - XXXX - XX
283-0024-00
290-0527 - CO

CAP. ,FXD ,ELCTLT: 15UF , 20 % , 20V

CAP . , FXD , CER DI :51PF , 5 % , 500V
CAP. ,FXD , CER DI : 33PF , ( NOM VALUE ) , SEL

CAP . ,FXD , CER DI : 0.1UF , +80-20 % , 30V
CAP. ,FXD , ELCTLT: 15UF , 20 % , 20V

72982
90201

8131N039Z5U- 1047
TDC156M020FL

: 1C808

C824
C826

C829
C834

281-0577-00

281-0511-00
281-0523-00
290-0529-00

290-0527-00

CAP . ,FXD ,CER DI : 14PF , 5 % , 500V

CAP . ,TXD , CER DI :22PF , + / - 2.2PF , 500V
CAP . ,FXD , CER DI : 100PF ,+/ - 20PF , 500V

CAP . ,FXD ,ELCTLT:47UF , 20 % , 20V
C’AP . ,FXD , ELCTLT: 15UF , 20 % ,20V

72982
72982

72982
05397

90201

301-050COG01403
301-000COGO220K

301-000U2M0101M
T3680476M020AZ
TDC156MO2OFL

?

C835

C836
C837
C839
C853

290-0527-00

290-0527-00
281-0524-00
290-0536-00
283-0024-00

CAP. ,FXD , ELCTLT: 15UF ,20 % , 20V

CAP . ,FXD ,ELCTLT : 15UF , 20 % , 20V
CAP . ,FXD , CER DI: 150PF , +/ - 30PF ,500V

CAP. ,FXD ,ELCTLT: 10UF , 20 % , 25V
CAP . ,FXD ,CER DI : . IUF , +80-20 % , 30V

90201
90201
04222
90201
72982

TDC156MO2OFL
TDC156MO2OFL

7001-1381
TDC106M025FL
8131N039Z5U- 1042

..

B251094
C855
C858

C858
C863
C874

290-0527-00
281-0577-00
281-0564-00
281-0523-00
290-0527-00

B250000

B151095

CAP. ,FXD ,ELCTLT: 15UF , 20 % , 20V

CAP . , FXD , CER DI:14PF , 5 % ,500V
CAP . ,FXD , CER DI : 24PF , 5 % , 500V
CAP . , FXD , CER DI : 100PF ,+/ -20PF , 500V
CAP . ,FXD ,ELCTLT: 15UF , 20 % , 20V

90201
72982

72982
72982

90201

TDC156M020FL
301-050COG0140J
301-000COGO240J
301-000U2M0101M
TDC156MO2OFL

u

.
C877
C879
C891
C893
0896

281-0508-00
290-0522-00
290-0527-00
290-0527-00
290-0527-00

CAP . ,FXD ,CER DI :12PF , +/ -0.6PF , 500V

CAP . ,FXD ,ELCTLT: IUF , 20 % , 50V
CAP . ,FXD ,ELCTLT:15UF , 20 % , 20V

CAP . ,FXD ,ELCTLT: 15UF , 20 % , 20V
CAP. ,FXD ,ELCTLT: 15UF , 20 % , 20V

72982

56289

90201
90201
90201

301-00OCOG01203
1960105X005OHAI

TDC156M020FI.
TDC156MO20FL
TDC156M020FL

C897
C1000

C1002
C1003

C1017

290-0527-00
283-0004-00
283-0178-00
281-0637-00
281-0511-00

CAP . ,FXD ,ELCTLT: 15UF , 20 % , 20V

CAP. ,FXD , CER DI : 0.020F , +80-20 % , 150V

CAP . ,FXD , CER DI :0.1UF , + 80-20 % , 100V

CAP . ,FXD ,CER DI : 91PF , 5 % , 5500V

CAP . ,FXD ,CER DI : 22PF , +/ - 2.2PF , 500V

90201
72982
72982
72982
72982

TDC156M020FL
855-558-25102037
8131N145 E 104Z

301000750910J
301-000COGO220K

U

B296898 1B250000
B296899

C1021
C1021
c1024
C1026
C1031

283-0004-00
283-0028-00
290-0527-00
281-0523-00
283-0004-00

CAP. ,FXD ,CER DI : 0.02UF , +80-20 % , 150V

CAP . ,FXD ,CER DI : 0.0022UF , 20 % , 50V
CAP . , FXD , ELCTLT: 15UF , 20 % , 20V
CAP . ,FXD , CER DI: 100PF , +/ -20PF , 500V
CAP . ,FXD , CER DI :0.02UF , + 80-20 % , 150V

72982
56289
90201
72982
7298

855-558-25102032

19C606
TDC156MOZOFL
301-000U2M0101M

855-558-25102032

u1C1036
C1038
C1039

281-0579-00
290-0527-00

283-0023-00

CAP . ,FXD ,CER DI : 21PF , 5 % , 5500V

CAP. ,FXD ,ELCTLT: 15UF ,20 % , 20V

CAP . ,FXD , CER DI :0.1UF , + 80-20 % , 12V

72982

90201
91418

301-050COGO210J
TDC156MO2OFL
MX10421201RO

Iselected and added i f necessary .
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� Replaceable Elect rical Parts_ 465 Service ( SN B250000 - up )

C Tektronix Serial/Model No.
Part No. Eff Dscont Name & Descript ion

Mfr

Code Mfr Part Number

n

Ckt No.

C10441

C1062
C1063

C1065
C1077

290-0523-00
283-0178-00
281-0637-00
281-0629-00
281-0511-00

CAP . ,FXD ,ELCTLT: 2.2UF , 20 % , 20V
CAP . ,FXD ,CER DI :0.1UF , +80-20 % , 100V
CAP. ,FXD ,CER DI : 91PF , 5 % ,500V

CAP . , FXD , CER DI : 33PF , 5 % , 600V
CAP . ,FXD , CER DI : 22PF , +/ - 2.2PF , 500V

56289
72982
72982

72982
72982

196D225X002OHAL
8131N145 E 1042
301000z5D910J

308-000COG0330J
301-000COGO220K

C

C1081
C1084
C1086
C1091
C1096

283-0004-00
290-0527-00

281-0523-00
283-0004-00
281-0578-00

CAP . ,FXD ,CER DI : 0.02UF , +80-20 % , 150V
CAP . ,FXD ,ELCTLT: 15UF , 20 % , 20V
CAP . , FXD , CER DI: 100PF , +/ -20PF ,500V

CAP . ,FXD , CER DI:0.02UF , + 80-20 % , 150V
CAP . ,FXD , CER DI : 18PF , 5 % , 500V

72982
90201
72982

72982
72982

855-558 - Z5102032
TDC156M020FL
301-000U2M0101M

855-558-25102037
301-050COGO180J7

C1099
C1113
cl117
C1130

283-0023-00
290-0519-00
283-0080-00
281-0629-00

CAP. ,FXD , CER DI : 0.1UF , +80-20 % , 12V

CAP . ,FXD ,ELCTLT: 100UF ,20 % , 20V
CAP . ,FXD , CER DI : 0.022UF , +80-20 % , 25V
CAP. ,FXD , CER DI : 33PF , 5 % , 600V

91418

56289
56289

72982

MX10421201RO
1960107X002OMA3
19C611

308-000COG0330J
1

�

�

�

�

295-0175-00 80009 295-0175-00
cl131) 2
c1133

c1135 )
c1136

cll37
c1138

CAP . , SET MTCHD : 9.95 UF

CAP. , SET,MTCHD :0.1UF ,9.950F , 985UF ,0.2 %
CAP . , SET MTCHD : 985PF

CAP . , VAR ,AIR DI : 5.5-18PF , 350V

CAP . , VAR ,CER DI : 2-8PF , 350V
CAP . , FXD , CER DI :43PF , 2 % , 100V

281-0096-00
281-0089-00
283-0331-00

72982

72982
72982

538-006 -A5.5-18

538-006 -A2-8
805-505A430G

1

,283-0268-00
290-0245-00
283-0645-00

72982
56289
00853

8131N075W5R153K
150D155X9010A2

D151E791FO1

cl151
C1152
C1153

cl161) 2
c1163
C1165

CAP. ,FXD ,CER DI : 0.015UF , 10 % , 50V
CAP. ,FXD ,ELCTLT : 1.5UF , 10 % , LOV
CAP . , FXD , MICA D :790PF , 1% , 1100V

CAP . , SET , MTCHD : 1UF

CAP . , SET , MTCHD : 0.1UF , lUF , 998PF
CAP . , SET,MTCHD : 998PF

.

295-0157-00 80009 295-0157-00

?
cl167
cl168

C1201
CI208

281-0089-00
283-0331-00
283-0023-00

283-0004-00

CAP . , VAR ,CER DI : 2-8PF , 350V

CAP . ,FXD , CER DI : 43PF , 2 % , 100V

CAP. ,FXD , CER DI : . lUF , +80-20 % , 12V
CAP . ,FXD ,CER DI :0.02UF , +80-20 % , 150V

72982

72982
91418
72982

538-006 -A2-8
805-505A430G

MX10421201RO
855-558-25102032

1�

�

c1209
C1220
C1220
C1220

C1235

283-0004-00
290-0650-00
290-0759-00
290-0807-00

283-0178-00

B250000
B291514
B294620

B291513

B294619

CAP . ,FXD , CER DI : 0.02UF , +80-20 % , 150V

CAP . ,FXD ,ELCTLT: 1000UF ,20 % , 10V

CAP . ,FXD ,ELCTLT: 290UF ,+75-10 % , 15V

CAP . ,FXD ,ELCTLT: 1000UF , + 100-10 % , 10VDC
CAP . ,FXD ,CER DI : 0.1UF , +80-20 % , 100V

72982
56289
90201
90201
72982

855-558-7510203Z

109D108X0010T2
TTX2910015C1A3
TT102NO10E1C3P
8131N145 E 10471

c1249
c1256
C1261
C1262
c1262

283-0004-00
283-0024-00
281-0064-00
283-0092-00
283-0328-00

CAP . ,FXD ,CER DI :0.02UF , + 80-20 % , 150V
CAP . ,FXD ,CER DI :0.1UF , + 80-20 % , 30V

CAP . ,VAR ,PLSTC :0.25-1.5PF ,600V
CAP . ,FXD , CER DI : 0.03UF , +80-20 % , 200V

CAP . ,FXD ,CER DI :0.03UF , + 80-20 % , 200V

72982
72982

72982
72982
72982

855-558-25102032
8131N03925U- 1047

530-002
845-534E303Z
8131N225651303Z

B291513B250000
B291514�

n

1 fC1263
C1269
C1281
C1282
C1282

283-0003-00
283-0003-00
281-0064-00
283-0092-00
283-0328-00

CAP . , FXD , CER DI :0.01UF , + 80-20 % , 150V
CAP. ,FXD , CER DI :0.01UF , +80-20 % , 150V
� � � .. ,VAR ,PLSTC :0,25-1,5PF ,600V

CAP . ,FXD , CER DI :0.03UF , +80-20 % , 200V

CAP. ,FXD ,CER DI :0.03UF , + 80-20 % , 200V

72982
72982

72982
72982
72982

855-558250-1032
855-55825U- 1032
530-002
845-534E303Z
8131N225651303Z

B291513B250000
B291514

C
1 1C1283

C1288
C1307

C1327
C1339

283-0003-00
283-0003-00
281-0611-00
281-0611-00
283-0081-00

CAP . , FXD , CER DI :0.01UF, + 80-20 % , 150V
CAP. ,FXD ,CER DI :0.01UF , + 80-20 % , 150V
CAP . ,FXD , CER DI:2.7PF ,+/ - 0.25PF , 200V
CAP . , FXD , CER DI:2.7PF, + / - 0.25PF , 200V
CAP . ,FXD , CER DI : 0.1UF , +80-20 % , 25V

72982
72982

72982
72982
56289

855-55825U- 1032
855-558Z5U- 1032

374-001COJO279C
374-001COJO2790

36C600

1

1�

�

C1348
( 1349
C1403

283-0023-00
283-0023-00
283-0198-00

CAP . ,FXD , CER DI : . IUF , + 80-20 % , 12V
CAP . ,FXD , CER DI :0.1UF , + 80-20 % , 12V
CAP. ,FXD , CER DI :0.22UF , 20 % ,50V

91418
91418
72982

MX10421201RO
MX10421201RO
8131N075 E224M1

.

1not used with DM44 .

2 Individual t im ing capacitors in this assembly must be ordered by the 9 - digit part number ,
let ter suffix and tolerance printed on the t im ing capacitor to be replaced . The let ter

suffix and the tolerance should be the same for all of the t im ing capacitors in the assem

bly .
EXAMPLE : 285 - XXXX- XX F.
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Tekt ronix

Part No.

Serial / Model No.

Dscont

Mfr

CodeCkt No. Eff Name & Descript ion Mfr Part Number

C1404
C1412
C1416

C1418

C1419

290-0149-00
290-0536-00
283-0203-00
290-0718-00

290-0560-00

CAP. ,FXD ,ELCTLT:5UF , + 75-10 % , 150V

CAP . ,FXD ,ELCTLT: 10UF , 20 % , 25V

CAP. ,FXD , CER DI : 0.47UF , 20 % , 50V

CAP. ,FXD ,ELCTIT:22UF ,20 % , 35V

CAP. ,FXD ,ELCTLT:47UF ,20 % , 25V

56289

90201
72982
56289
56289

300505615ODD4
TDC106M025FL
8131N075 E474M

196D226X0035 PE3

196D476X0025MA3

1
XB289565

B250000 B289564

B289565C1419

C1420
C1421

C1422
C1423

290-0718-00

281-0622-00
283-0071-00

283-0071-00
283-0071-00

CAP . ,FXD ,ELCTLT:22UF , 20 % , 35V

CAP. ,FXD ,CER DI : 47PF , 1% , 500V

CAP . ,FXD , CER DI : 0.0068UF , +80-30 % , 5000V

CAP . ,FXD , CER DI :0.0068UF , +80-30 % , 5000V

CAP . , FXD , CER DI : 0.0068UF , +80-30 % , 5000V

56289

72982

56289
56289

56289

196D226x0035 PE3

308-000COG0470F

45C10Al
45C10Al
45C10Al

1

C1424
C1427
C1430

C1442

C1445

285-1040-00

283-0002-00
285-1040-00
283-0003-00
283-0003-00

CAP . ,FXD ,PLSTC :0.0012UF , 10 % , 4000V

CAP . ,FXD , CER DI : 0.0LUF , +80-20 % , 500V

CAP. ,FXD ,PLSTC :0.0012UF , 10 % , 4000V

CAP . , FXD , CER DI :0.01UF, + 80-20 % , 150V

CAP . ,FXD ,CER DI : 0.01UF , +80-20 % , 150V

56289
72982
56289

72982
72982

430P522

811-546E1037
430P522

855-558750-1032
855-558250-1037

C1447
C1449
C1452

C1471

C1474

283-0003-00

283-0003-00
281-0580-00
281-0064-00
283-0111-00

CAP. ,FXD , CER DI :0.0LUF , + 80-20 % , 150V

CAP . ,FXD , CER DI : 0.01UF , + 80-20 % , ]150V

CAP. ,FXD ,CER DI : 470PF ,10 % ,500V

CAP . ,VAR ,PLSTC :0,25-1.5PF ,600V

CAP. ,FXD , CER DI : 0.1UF , 20 % , 50V

72982

72982
04222

72982
72982

855-55825U- 1032
855-558Z5U- 1032
7001-1374
530-002
8121- N088750104M1

C1475

C1476
C1477

C1481
C1484

283-0000-00

283-0057-00
283-0057-00
290-0164-00
283-0178-00

CAP . ,FXD ,CER DI :0.001UF , + 100-0 % , 500V

CAP . ,FXD ,CER DI :0.1UF , + 80-20 % ,200V

CAP . ,FXD ,CER DI :0.1UF , +80-20 % , 200V

CAP . , FXD ,ELCTLT: 1UF , + 50-10 % , 150V

CAP . ,FXD ,CER DI : 0.1UF , + 80-20 % , 100V

72982
56289
56289
56289
72982

831-516E102P
274010

274010
30D105F15OBA2
8131N145 E 1042

?
C1487
C1488
C1510
C1511

C1512

283-0101-00
285-1040-00
283-0167-00
281-0580-00
290-0670-00

CAP . ,FXD ,CER DI: 4700PF , + 80-20 % ,6000V
CAP. ,FXD ,PLSTC :0.0012UF , 10 % , 4000V

CAP . , FXD , CER DI :0.1UF , 10 % , 100V

CAP . ,FXD , CER DI : 470PF , 10 % , 500V

CAP. ,FXD ,ELCTLT:550UF , + 75-10 % , 100V

56289
56289
72982

04222
56289

45011A

430P522
81314147 C 104K

7001-1374
68010512

C1513
C1522

C1525
C1534

c1537

290-0638-00
283-0004-00
283-0178-00
290-0305-00

281-0550-00

CAP . , FXD ,ELCTLT: 1200UF , + 75-10 % ,100V

CAP. ,FXD, CER DI : 0.02UF , +80-20 % , 150V

CAP . ,FXD , CER DI :0.1UF, +80-20 % , 100V

CAP. ,FXD ,ELCTLT: 3UF , 20 % , 150V

CAP . ,FXD , CER DI : 120PF , 10 % , 500V

56289
72982

72982
56289
04222

68D10529
855-558-2510203Z
8131N145 E 1047

1090305x0150C2
7001-1373

1

�C1542

C1549
C1552

C1559
C1562

290-0584-00
290-0529-00
290-0571-00
290-0535-00
290-0583-00

CAP . ,FXD ,ELCTLT: 5500UF , + 100-10 % , 30V

CAP . ,FXD , ELCTLT: 47UF , 20 % , 20V

CAP. ,FXD ,ELCTIT:5000UF , + 100-0 % , 25V

CAP . , FXD , ELCTLT: 33UF ,20 % , 10V

CAP . ,FXD , ELCTLT: 3000UF , + 100-10 % , 35V

90201

05397
90201
56289
56289

20-36094
T3680476M020AZ
PFP20-36043
196D336X001OKAL
68010490

1

1
� !

C1569
C1587
C1592

C1593
c1596

290-0535-00
290-0523-00
285-0686-00
281-0551-00
290-0532-00

CAP . , FXD ,ELCTLT:33UF ,20 % , BOV

CAP. ,FXD ,ELCTLT: 2 .2UF , 20 % , 20V

CAP. , FXD , PLSTC :0.068UF , 10 % , 100V

CAP . , FXD ,CER DI : 390PF , 10 % , 500V

CAP. ,FXD ,ELCTLT: 150UF , 20 % , 6V

56289
56289
56289

04222
90201

196D336X0010KAI
1960225X0020HAI
410P68391

7001-1363
TDC157M006WLC

!

? 1C1597
C1698
C4402
C4412
C4422

281-0513-00
290-0536-00
283-0032-00
283-0032-00

281-0139-00

CAP . ,FXD , CER DI : 27PF ,+/ - 5.4PF ,500V

CAP . ,FXD ,ELCTLT: 10UF , 20 % , 25V
CAP . ,FXD , CER DI : 470PF , 5 % , 500V

CAP . ,FXD , CER DI :470PF , 5 % , 500V
CAP. ,VAR , CER DI : 2.5-9PF , 100V

72982

90201
72982
72982
72982

301-000P2G027OM

TDC106M025FL
831-5002504713
831-500250471J
518-002A2.5-9

C4425

C4427
C4430

281-0638--00

281-0524-00
283-0000-00

CAP . ,FXD ,CER DI : 240PF , 5 % , 500V

CAP. ,FXD , CER DI :150PF , +/ - 30PF , 500V

CAP. ,FXD ,CER DI :0.001UF , + 100-0 % ,500V

72982
04222

72982

301000250241J
7001-1381

831-516E102P
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� Replaceable Elect rical Parts-465 Service ( SN B250000 - up )

C Tektronix
Part No.

Serial / Model No.

Eff Dscont

Mfr

CodeCkt No. Name & Descript ion Mfr Part Number

�
C4432
C4437

C4438
C4439
C4442

283-0065-00
281-0629-00
281-0123-00
281-0617-00
283-0065-00

CAP . ,FXD ,CER DI :0.001UF , 5 % , 100V
CAP . ,FXD ,CER DI: 33PF , 5 % ,600V
CAP.. , VAR , CER DI : 5-25PF , 100V
CAP . ,FXD ,CER DI : 15PF , 10 % , 200V
CAP . ,FXD , CER DI :0.001UF , 5 % , 100V

72982
72982
72982

72982
72982

805-505B102J

308-000COG0330J
518-000A5-25
374-001COG0150K

805-505B102J

281-0651-00 CAP . ,FXD , CER DI :47PF , 5 % , 2200V 72982 374-001T2H0470J
�

�

C4444
1

C4464

C4474
1

C4481
C4482

283-0077-00
283-0000-00

CAP . ,FXD ,CER DI : 330PF , 5 % ,500V
� FXD , CER DI :0.001UF , + 100-0 % , 500V

56289
72982

40C94A3
831-516E102PCAP . ,

1

C4485
C4491
C4492
C4498
C4499

283-0003-00
283-0077-00

283-0000-00
290-0523-00
290-0523-00

CAP . ,FXD ,CER DI :0.01UF , + 80-20 % , 150V
CAP. ,FXD ,CER DI : 330PF , 5 % , 500V

CAP. ,FXD ,CER DI:0.001UF , + 100-0 % ,500V
CAP . ,FXD ,ELCTLT:2.2UF ,20 % , 20V
CAP . ,FXD ,ELCTLT:2.2UF , 20 % , 20V

72982

56289
72982
56289
56289

855-55825U- 1032
40C94A3

831-516E102P
196D225X0020HAI
196D225X0020HAI

CR18
CR31
CR32
CR34
CR39

152-0323-00
152-0153-00
152-0153-00

152-0271-00
152-0460-00

SEMICOND DEVICE :SILICON , 351,100MA
SEMICOND DEVICE : SILICON , 15V , 50MA
SEMICOND DEVICE : SILICON , 15V , 50MA
SEMICOND DEVICE : SILICON , LOPF
SEMICOND DEVICE : 100V , IMA

80009

80009
80009

80009
04713

152-0323-00
152-0153-00

152-0153-00
152-0271-00
1N5299

�

n

1

CR68

CR81
CR82
CR84

CR152

152-0323-00

152-0153-00
152-0153-00
152-0271-00
152-0141-02

SEMICOND DEVICE :SILICON , 35V , 100MA
SEMICOND DEVICE : SILICON , 15V , 50MA
SEMICOND DEVICE : SILICON , 157,50MA

SEMICOND DEVICE : SILICON , 10PF
SEMICOND DEVICE : SILICON , 30V , 150MA

80009
80009

80009
80009
07910

152-0323-00
152-0153-00

152-0153-00
152-0271-00
1N4152.

1CR164
CR165

CR166
CR167
CR252

152-0141-02
152-0141-02
152-0141-02
152-0141-02

152-0141-02

SEMICOND DEVICE : SILICON , 30V , 150MA
SEMICOND DEVICE : SILICON , 30V , 150MA

SEMICOND DEVICE : SILICON , 30V , 150MA
SEMICOND DEVICE : SILICON , 30V , 15 OMA
SEMICOND DEVICE : SILICON , 30V , 150MA

07910
07910
07910
07910
07910

1N4152
1N4152
1N4152

1N4152
1N4152

CR304
CR305
CR307
CR308

CR314

152-0153-00
152-0153-00
152-0153-00

152-0153-00
152-0153-00

SEMICOND DEVICE :SILICON , 157,50MA
SEMICOND DEVICE :SILICON , 157,50MA
SEMICOND DEVICE : SILICON , 15V , 50MA
SEMICOND DEVICE : SILICON , 15V , 50MA
SEMICOND DEVICE : SILICON , 151,5OMA

80009
80009

80009

80009
80009

152-0153-00
152-0153-00
152-0153-00
152-0153-00
152-0153-00

1

CR315

CR317

CR318
CR342
CR362

152-0153-00
152-0153-00
152-0153-00
152-0141-02
152-0141-02

SEMICOND DEVICE : SILICON , 15V , 50MA
SEMICOND DEVICE : SILICON , 157,50MA
SEMICOND DEVICE : SILICON , 157,50MA
SEMICOND DEVICE :SILICON , 30V , 150MA
SEMICOND DEVICE :SILICON , 30V , 15OMA

80009
80009

80009
07910

07910

152-0153-00
152-0153-00
152-0153-00
IN4152

1N4152
�

1 .
CR368
CR372
CR378
CR421

CR422

152-0141-02
152-0141-02
152-0141-02
152-0269-00

152-0269-00

SEMICOND DEVICE : SILICON , 30V , 150MA
SEMICOND DEVICE : SILICON , 30V , 150MA
SEMICOND DEVICE : SILICON , 30V ,150MA
SEMICOND DEVICE :SILICON ,VAR VCAP . , 41,33PF

SEMICOND DEVICE :SILICON ,VAR VCAP. , 41,33PF

07910
07910
07910
80009
80009

IN4152
IN4152

1N4152
152-0269-00
152-0269-00

. 1

�

�

�

�

�

�

�

�

�

1
B256799

CR517

CR550
CR550
CR552
CR552

152-0246-00

152-0125-00
152-0125-01

152-0125-00
152-0125-01

B250000
B256800
B250000
B256800

SEMICOND DEVICE : SILICON , 400PIV , 200MA

SEMICOND DEVICE : TUNNEL , 15PF ,4.7MA

SEMICOND DVC,DI: TUNNEL ,4.7MA ,18PF GE ONLY
SEMICOND DEVICE : TUNNEL , 15PF ,4.7MA
SEMICOND DVC,DI : TUNNEL , 4.7MA ,18PF GE ONLY

07910
80009
80009
80009
80009

CD12676
152-0125-00
152-0125-01
152-0125-00
152-0125-01

B256799

CR553

CR554
CR617

152-0141-02

152-0141-02
152-0246-00

SEMICOND DEVICE : SILICON , 30V , 15 OMA
SEMICOND DEVICE : SILICON , 30V , 150MA
SEMICOND DEVICE :SILICON , 400PIV , 200MA

07910
07910
07910

1N4152
IN4152
CD12676

C
1PartPart of Circuit Board .
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�Replaceable Elect rical Parts � 465 Service ( SN B250000 - up )

Tekt ronix

Part No.

Serial / Model No.

Eff Dscont

Mfr

CodeCkt No. Name & Descript ion Mfr Part Number

B256799CR650

CR650
CR652

CR652
CR801

152-0125-00

152-0125-01
152-0125-00
152-0125-01

152-0322-00

B250000
B256800
B250000
B256800

B256799

SEMICOND DEVICE : TUNNEL ,15PF , 4,7MA

SEMICOND DVC,DI : TUNNEL,4.7MA , 18PF GE ONLY

SEMICOND DEVICE : TUNNEL ,15PF ,4.7MA

SEMICOND DVC ,DI : TUNNEL , 4.7MA , 18PF GE ONLY

SEMICOND DEVICE : SILICON , 157 , HOT CARRIER

80009
80009
80009

80009
28480

152-0125-00
152-0125-01
152-0125-00
152-0125-01

5082-2672

U

CR809
CR818

CR822
CR825
CR826

152-0141-02
152-0141-02

152-0141-02
152-0141-02
152-0141-02

SEMICOND DEVICE : SILICON , 30V , 150MA

SEMICOND DEVICE : SILICON , 30V , 15 OMA
SEMICOND DEVICE : SILICON , 30V , 15 OMA

SEMICOND DEVICE : SILICON , 30V , 150MA

SEMICOND DEVICE : SILICON , 30V , 150MA

07910

07910
07910
07910
07910

1N4152
IN4152

1N4152
1N4152
1N4152

CR831
CR832
CR838

CR851

CR859

152-0141-02
152-0141-02
152-0141-02

152-0322-00
152-0141-02

SEMICOND DEVICE : SILICON , 30V , 150MA
SEMICOND DEVICE :SILICON , 30V , 150MA

SEMICOND DEVICE : SILICON , 30V ,150MA

SEMICOND DEVICE : SILICON , 15V , HOT CARRIER
SEMICOND DEVICE : SILICON , 30V , 15OMA

07910
07910
07910
28480

07910

1N4152
1N4152
1N4152
5082-2672

1N4152

U

1

+
CR862
CR863
CR877

CR1001
CR1004

152-0141-02
152-0141-02
152-0141-02
152-0141-02
152-0141-02

SEMICOND DEVICE : SILICON , 30V , 150MA
SEMICOND DEVICE : SILICON , 30V , 150MA

SEMICOND DEVICE : SILICON , 30V , 150MA

SEMICOND DEVICE : SILICON , 30V , 150MA
SEMICOND DEVICI :SILICON , 30V , 150MA

07910
07910
07910
07910
07910

1N4152
IN4152
IN4152

IN4152
1N4152

�
CR1011
CR1024

CR1035

CR1042
CR1043

152-0141-02
152-0141-02
152-0141-02
152-0141-02

152-0141-02

SEMICOND DEVICE :SILICON , 30V ,150MA
SEMICOND DEVICE : SILICON , 30V , 150MA

SEMICOND DEVICE : SILICON , 30V , 150MA
SEMICOND DEVICE : SILICON , 30V , 150MA

SEMICOND DEVICE : SILICON , 30V , 15OMA

07910
07910
07910
07910
07910

IN4152
1N4152
IN4152

1N4152
1N4152

CR1061
CR1064
CR1071

CR1095
CR1101

152-0141-02
152-0141-02
152-0141-02

152-0141-02
152-0141-02

SEMICOND DEVICE : SILICON , 30V , 150MA
SEMICOND DEVICE : SILICON , 30V , 150MA
SEMICOND DEVICE : SILICON , 30V , 150MA

SEMICOND DEVICE : SILICON , 30V , 150MA
SEMICOND DEVICE : SILICON , 30V , 15 OMA

07910
07910
07910

07910
07910

1N4152
1N4152
1N4152

1N4152
IN4152

+
XB 296392

CR1102
CR1153

CR1155
CR1201

CR1202

152-0141-02
152-0141-02
152-0333-00
152-0141-02

152-0141-02

SEMICOND DEVICE : SILICON , 30V , 150MA

SEMICOND DEVICE :SILICON , 30V , 150MA
SEMICOND DEVICE : SILICON , 55V , 200MA
SEMICOND DEVICE : SILICON , 30V , 15OMA
SEMICOND DEVICE : SILICON , 30V , 150MA

07910
07910
80009
07910
07910

1N4152
IN4152
152-0333-00
IN4152
IN4152

CR1218
CR1248
CR1251
CR1252

CR1253

152-0141-02
152-0141-02
152-0153-00
152-0153-00
152-0322-00

SEMICOND DEVICE : SILICON , 30V , 150MA
SEMICOND DEVICE : SILICON , 30V , 150MA
SEMICOND DEVICE : SILICON , 15V , 50MA

SEMICOND DEVICE : SILICON , 15V , 50MA
SEMICOND DEVICE :SILICON , 15V ,HOT CARRIER

07910
07910
80009

80009
28480

IN4152
IN4152
152-0153-00
152-0153-00

5082-26721

CR1255
CR1273

CR1275
CR1286
CR1304

152-0141-02
152-0322-00

152-0141-02
152-0141-02
152-0141-02

SEMICOND DEVICE : SILICON , 30V , 150MA
SEMICOND DEVICE : SILICON , 15V ,HOT CARRIER
SEMICOND DEVICE : SILICON , 30V , 150MA
SEMICOND DEVICE : SILICON , 30V , 150MA
SEMICOND DEVICE : SILICON , 30V , 150MA

07910
28480
07910

07910
07910

1N4152

5082-2672
IN4152
1N4152

IN4152

?

CR1306
CR1309
CR1315

CR1316
CR1325

152-0141-02
152-0141-02
152-0141-02
152-0141-02
152-0141-02

SEMICOND DEVICE : SILICON , 30V , 115OMA

SEMICOND DEVICE : SILICON , 30V , 150MA
SEMICOND DEVICE : SILICON , 30V , 15OMA
SEMICOND DEVICE : SILICON , 30V , 150MA
SEMICOND DEVICE : SILICON , 30V , 150MA

07910
07910

-07910

07910
07910

IN4152

1N4152
IN4152
IN4152
1N4152

ICR1326
CR1334
CRI335

152-0141-02

152-0141-02
152-0141-02

SEMICOND DEVICE : SILICON , 30V , 150MA
SEMICOND DEVICE : SILICON , 30V , 15 OMA
SEMICOND DEVICE :SILICON , 30V , 150MA

07910
07910
07910

1N4152
IN4152
IN4152
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( Tektronix

Part No.

Serial / Model No.

Eff DscontCkt No. Name & Descript ion

Mfr

Code Mfr Part Number

1CR1336
CR1342

CR1344
CR1345
CR1347

152-0141-02
152-0141-02

152-0141-02
152-0141-02
152-0141-02

SEMICOND DEVICE : SILICON , 30V , 15 OMA
SEMICOND DEVICE :SILICON , 30V, 150MA
SEMICOND DEVICE : SILICON , 30V , 150MA
SEMICOND DEVICE : SILICON , 30V , 150MA
SEMICOND DEVICE :SILICON , 30V , 150MA

07910
07910

07910
07910
07910

1N4152
IN4152

1N4152
1N4152

1N4152

7CR1404

CR1408
CR1412
CR1413
CR1414

152-0333-00
152-0141-02

152-0141-02
152-0141-02
152-0141-02

SEMICOND DEVICE :SILICON ,55V , 200MA
SEMICOND DEVICE : SILICON , 30V , 150MA
SEMICOND DEVICE : SILICON , 30V , 15 OMA
SEMICOND DEVICE : SILICON , 30V , 150MA
SEMICOND DEVICE : SILICON , 30V , 150MA

80009
07910
07910
07910
07910

152-0333-00
IN4152

1N4152
1N4152
IN4152

1
.

CR1416
CR1421
CR1427
CR1461
CR1462

152-0333-00
152-0409-00
152-0107-00
152-0141-02

152-0141-02

SEMICOND DEVICE : SILICON , 55V , 200MA
SEMICOND DEVICE : SILICON , 12,000V ,5MA
SEMICOND DEVICE : SILICON , 400V , 400MA
SEMICOND DEVICE : SILICON , 30V , 15OMA
SEMICOND DEVICE : SILICON , 30V , 150MA

80009
83003

80009

07910
07910

152-0333-00
VG12x

152-0107-00
1N4152
IN4152

CR1463
CR1464

CR1465
CR1468

CR1472

152-0141-02

152-0153-00

152-0141-02
152-0141-02

152-0061-00

SEMICOND DEVICE :SILICON , 30V ,150MA
SEMICOND DEVICE :SILICON , 157,50MA
SEMICOND DEVICE : SILICON , 30V , 15OMA
SEMICOND DEVICE : SILICON , 30V , 15 OMA
SEMICOND DEVICE : SILICON , 175V , 100MA

07910
80009
07910

07910
80009

IN4152
152-0153-00
1N4152
1N4152
152-0061-00

7

�

�

�

�

�

�

�

no

�

�

�

CR1476

CR1482
CR1483
CR1487

CR1488

152-0107-00
152-0061-00
152-0061-00
152-0242-00

152-0242-00

SEMICOND DEVICE : SILICON , 400V , 400MA
SEMICOND DEVICE : SILICON , 1751, 100MA
SEMICOND DEVICE : SILICON , 175V , 100MA
SEMICOND DEVICE : SILICON , 225V , 200MA
SEMICOND DEVICE :SILICON , 225V ,200MA

80009
80009
80009
12969
12969

152-0107-00
152-0061-00
152-0061-00

NDP341
NDP341

1

CR1511
CR1514

CR1516
CR1524

CR1532

152-0488-00
152-0107-00
152-0107-00
152-0141-02
152-0061-00

SEMICOND DEVICE : SILICON , 200V , 1500MA
SEMICOND DEVICE : SILICON , 400V , 400MA
SEMICOND DEVICE : SILICON , 400V ,400MA
SEMICOND DEVICE : SILICON , 30V , 15 OMA
SEMICOND DEVICE : SILICON , 175V , 100MA

80009
80009
80009
07910
80009

152-0488-00
152-0107-00
152-0107-00
1N4152
152-0061-00

1

1 1CR1533
CR1534

CR1535
CR1536

CR1541

152-0141-02
152-0066-00

152-0066-00
152-0141-02
152-0556-00

SEMICOND DEVICE :SILICON , 30V , 15 OMA
SEMICOND DEVICE : SILICON , 400V , 750MA
SEMICOND DEVICE : SILICON , 400V , 75 OMA
SEMICOND DEVICE : SILICON , 30V , 150MA
SEMICOND DEVICE :BRIDGE ,50V , 2.5A

07910
80009
80009
07910
04713

1N4152
152-0066-00

152-0066-00
1N4152
SDA10271K

CR1549
CR1551

CR1556
CR1559
CR1561

152-0066-00
152-0488-00

152-0141-02
152-0066-00
152-0488-00

SEMICOND DEVICE : SILICON , 400V , 750MA
SEMICOND DEVICE : SILICON , 200V , 1500MA
SEMICOND DEVICE : SILICON , 30V , 150MA

SEMICOND DEVICE :SILICON ,400V , 750MA
SEMICOND DEVICE : SILICON , 2000 , 1500MA

80009

80009
07910
80009
80009

152-0066-00
152-0488-00

IN4152
152-0066-00
152-0488-001

CR1564
CR1569

CR1596
CR1691
CR1692

152-0141-02
152-0066-00
152-0141-02
152-0141-02
152-0141-02

SEMICOND DEVICE : SILICON , 30V , 150MA

SEMICOND DEVICE :SILICON , 400V ,750MA
SEMICOND DEVICE : SILICON, 30V,15OMA
SEMICOND DEVICE : SILICON , 30V , 150MA
SEMICOND DEVICE :SILICON , 30V , 15 OMA

07910
80009

07910
07910
07910

1N4152
152-0066-00

IN4152
IN4152
IN4152

7

CR1694
CR1696
CR1699
CR4434
CR4451

152-0141-02
152-0141-02
152-0141-02
152-0422-00
152-0141-02

SEMICOND DEVICE :SILICON , 30V , 150MA
SEMICOND DEVICE :SILICON , 30V , 150MA

SEMICOND DEVICE : SILICON , 30V , 150MA
SEMICOND DEVICE : SILICON , 41,7PF
SEMICOND DEVICE :SILICON , 30V , 15OMA

07910
07910
07910
01281
07910

IN4152
1N4152

1N4152
PG1084
1N4152

�

�

�

CR4452 152-0141-02 SEMICOND DEVICE : SILICON , 30V , 15 OMA 07910 1N4152

DL339 119-0387-00 DELAY LINE ,ELEC : 80009 119-0387-00

C
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Tekt ronix

Part No.

Serial / Model No.
Eft Dscont

Mfr

CodeCkt No. Name & Descript ion Mfr Part Number

DS 382
DS 386

DS 388
DS 389
DS 392

150-0130-00
150-0130-00

150-0035-00
150-0035-00
150-0130-00

LAMP , INCAND :: 5V, 6OMA

LAMP , INCAND :51,60MA
LAMP ,GLOW : 90V , 0.3MA
LAMP ,GLOW : 90V ,0.3MA,
LAMP , INCAND : 5V , 60MA

08806
08806
08806
08806
08806

2200DX
2200DX
AlD- T
AlD- T

2200DX

DS396
DS834

DS836
DS1140

DS1239

150-0130-00
150-0130-00

150-0130-00
150-0035-00

150-0035-00

LAMP , INCAND : 5V , 6OMA
LAMP , INCAND :5V ,60MA

LAMP , INCAND :5V ,60MA
LAMP ,GLOW :90V , 0.3MA

LAMP ,GLOW : 90V ,0.3MA

08806

08806
08806
08806

08806

2200DX
2200DX

2200DX
AlD- T

AID- T
! N

DS1425
DS1426
DS1570
DS1571

DS1588

150-0002-00

150-0002-00
150-0129-00
150-0129-00

150-0130-00

LAMP,GLOW :0.5 MA 60/ 125V

LAMP ,GLOW :0.5 MA 60 / 125V

LAMP , INCAND :6.3V , 200MA

LAMP , INCAND : 6.3V , 200MA

LAMP , INCAND : 5V , 6OMA

08806

08806
08806
08806
08806

NE2T - ALAT
NE2T - ALAT

2112D
2112D

2200DX

U

1

F1419
F15011

2
F1501

159-0016-00
159-0016-00
159-0042-00

FUSE ,CARTRIDGE : 3AG ,1.5A , 250V, FAST- BLOW

FUSE , CARTRIDGE: 3AG ,1.5A , 250V , FAST- BLOW

FUSE ,CARTRIDGE : 3AG ,0.75A ,250V ,FAST- BLOW

71400

71400
71400

AGC 1 1/ 2
AGC I 1/ 2

AGC 3/ 4

Songs

J
J2

J3

136-0499-14
136-0499-10

136-0499-04
131-0679-01

131-0679-02

CONNECTOR ,RCPT, : 14 CONTACT

CONNECTOR ,RCPT, : 10 CONTACT

CONNECTOR ,RCPT, : 4 CONTACT

CONNECTOR , RCPT , : BNC W / HARDWARE

CONNECTOR , RCPT , : BNC W / HARDWARE

00779
00779
00779
24931
24931

4-380949-4
4-380949-0
3-380949-4
28JR168-1
28JR270-1

7

B251094B250000
B251095J4

J5
J6

J54
J54
J162

136-0499-10
136-0499-14
131-0679-01
1310679-02
131-1003-00

B251094B250000
B251095

CONNECTOR,RCPT, : 10 CONTACT

CONNECTOR , RCPT, : 14 CONTACT

CONNECTOR , RCPT , : BNC W / HARDWARE

CONNECTOR, RCPT , : BNC W / HARDWARE

CONNECTOR BODY , : CKT CD MT , 3 PRONG

00779

00779
24931

24931
80009

4-380949-0
4-380949-4

28JR168-1
28JR270-1
131-1003-00

� �

7
J164
J165

J168
J262

J338

131-1003-00

131-0955-00
131-1003-00
131-1003-00

131-1003-00

CONNECTOR BODY , : CKT CD MT , 3 PRONG

CONNECTOR , RCPT , :BNC ,FEMALE , W / HARDWARE

CONNECTOR BODY , : CKT CD MT , 3 PRONG

CONNECTOR BODY , : CKT CD MT , 3 PRONG

CONNECTOR BODY , : CKT CD MT , 3 PRONG

80009
05091

80009
80009
80009

131-1003-00
31-279
131-1003-00
131-1003-00
131-1003-00

7
?

J339
J349
1351
J359
J500

131-1003-00

131-1003-00

131-1003-00
131-1003-00
131-0955-00

CONNECTOR BODY , : CKT CD MT , 3 PRONG

CONNECTOR BODY , : CKT CD MT , 3 PRONG
CONNECTOR BODY , : CKT CD MT , 3 PRONG

CONNECTOR BODY , : CKT CD MT , 3 PRONG

CONNECTOR ,RCPT, :BNC ,FEMALE ,W / HARDWARE

80009
80009
80009

80009
05091

131-1003-00
131-1003-00

131-1003-00
131-1003-00
31-279? 1

J571
J573
J575
J600

J678

131-1003-00
131-1003-00
131-1003-00
131-0955-00
131-1003-00

CONNECTOR BODY , : CKT CD MT , 3 PRONG

CONNECTOR BODY , : CKT CD MT , 3 PRONG
CONNECTOR BODY , : CKT CD MT , 3 PRONG

CONNECTOR , RCPT , :BNC ,FEMALE , W / HARDWARE

CONNECTOR BODY , : CKT CD MT , 3 PRONG

80009
80009

80009
05091
80009

131-1003-00
131-1003-00
131-1003-00
31-279

131-1003-00!

?

J688

J1317
J1318
J1319
J1337

131-1003-00
131-1003-00
131-0955-00
131-1003-00
131-1003-00

CONNECTOR BODY , : CKT CD MT , 3 PRONG

CONNECTOR BODY , : CKT CD MT , 3 PRONG

CONNECTOR , RCPT , :BNC ,FEMALE , W /HARDWARE

CONNECTOR BODY , : CKT CD MT , 3 PRONG
CONNECTOR BODY , : CKT CD MT , 3 PRONG

80009
80009
05091

80009
80009

131-1003-00
131-1003-00
31-279

131-1003-00
131-1003-00

.

J1338
J1450

131-0955-00

131-0955-00
CONNECTOR , RCPT, :BNC ,FEMALE , W / HARDWARE

CONNECTOR ,RCPT, : BNC ,FEMALE , W / HARDWARE

05091
05091

31-279
31-279

:L122
L149

108-0181-01
108-0181-01

COIL ,RF : .2UH

COIL ,RF : 0.2UH

80009
80009

108-0181-01
108-0181-01

iFor 115V operat ion
2For 230V operat ion
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C Tektronix

Part No.

Serial / Model No.

Eff Dscont

Mfr

CodeCkt No. Name & Descript ion Mfr Part Number

L249
L338

L339
L440
L442

108-0181-01
108-0182-00
108-0182-00
108-0370-00
108-0370-00

COIL ,RF : . 2UH

COIL ,RF :0.3UH

COIL , RF : 0.3UH

COIL, RF :0.14UH

COIL ,RF :0.14UH

80009
80009
80009

80009
80009

108-0181-01

108-0182-00
108-0182-00
108-0370-00
108-0370-00

:
L461
1471
L507
L546

L547

108-0740-00
108-0740-00

108-0655-00
108-0370-00

108-0370-00

TRANSFORMER ,RF : 225NH
TRANSFORMER ,RF :225NH
COIL ,RF :75NH

COIL ,RF : 0.14UH

COIL , RF :0.14UH

80009
80009

80009
80009
80009

108-0740-00
108-0740-00
108-0655-00
108-0370-00
108-0370-00

L646
L647

L874
1891

L893

108-0370-00
108-0370-00
108-0538-00
108-0538-00

108-0538-00

COIL ,RF :0.14UH

COIL ,RF :0.14UH
COIL , RF :2.7UH

COIL , RF :2.7UH

COIL ,RF :2.7UH

80009

80009
76493
76493
76493

108-0370-00
108-0370-00
70F276AI
70F276A1
70F276AI

L897

L1006
L1419
L1440
L1446

108-0538-00
108-0328-00
108-0422-00
108-0713-00

108-0714-00

COIL , RF :2.7UH

COIL ,RF :0.3UH
COIL , RF :8OUH

COIL , TUBE DEFLE : TRACE ROTATION

COIL , TUBE DEFLE : Y AXIS ALIGNMENT

76493

80009
80009
80009

80009

70F276Al
108-0328-00
108-0422-00
108-0713-00
108-0714-00

L1596
L44021

L4464
L4474

L4498

108-0245-00
276-0507-00

108-0570-00
108-0570-00

108-0440-00

COIL ,RF :3.9UH

SHIELDING BEAD , : 0.6UH
COIL ,RF :75NH

COIL ,RF : 75NH

COIL ,RF :8UH ,TOROIDAL INDUCTOR

R

80009

78488
80009
80009
80009

108-0245-00

57-0180-7D 500B
108-0570-00
108-0570-00
108-0440-00

+

L4499 108-0440-00 COIL , RF : 8UH , TOROIDAL INDUCTOR 80009 108-0440-00

I
1

LR461
LR471

LR4483
LR4493

108-0284-00
108-0284-00

108-0328-00
108-0328-00

COIL , RF : , LUH
COIL , RF : , 1UH

COIL ,RF :0.30H

COIL , RF : . 3UH

80009
80009
80009

80009

108-0284-00
108-0284-00
108-0328-00
108-0328-00

�

�

�

�

�

�

�

no

�

�

n

�

�

�

�

�

�

Q20A , B
232
236

242

244

151-1032-00
151-0259-00
151-0259-00
151-0221-00
151-0221-00

TRANSISTOR :SILICON ,FET,DUAL
TRANSISTOR :SILICON ,NPN
TRANSISTOR :SILICON , NPN

TRANSISTOR :SILICON , PNP
TRANSISTOR :SILICON , PNP

80009
80009
80009
80009
80009

151-1032-00
151-0259-00

151-0259-00
151-0221-00

151-0221-00

070A , B
Q82
Q86
292
094

151-1032-00
151-0259-00

151-0259-00
151-0221-00
151-0221-00

TRANSISTOR :SILICON ,FET,DUAL
TRANSISTOR :SILICON , NPN

TRANSISTOR :SILICON ,NPN

TRANSISTOR :SILICON ,PNP
TRANSISTOR :SILICON , PNP

80009

80009
80009
80009

80009

151-1032-00

151-0259-00
151-0259-00
151-0221-00
151-0221-00

IQ102
2104
2122
2124

151-0427-00
151-0427-00
151-0198-00
151-0198-00
153-0609-00

TRANSISTOR : SILICON , NPN
TRANSISTOR : SILICON , NPN
TRANSISTOR :SILICON ,NPN ,SEL FROM MPS918
TRANSISTOR :SILICON , NPN , SEL FROM MPS918
SEMICOND DVC SE :SILICON , PNP

80009
80009
80009
80009

80009

151-0427-00

151-0427-00
151-0198-00
151-0198-00
153-0609-001Q13212

01341

2142

Q148
2152
Q162

151-0271-00
151-0271-00

151-0221-00
151-0221-00

TRANSISTOR :SILICON , PNP
TRANSISTOR :SILICON , PNP
TRANSISTOR :SILICON , PNP
TRANSISTOR : SILICON , PNP

80009
80009

80009
80009

151-0271-00
151-0271-00
151-0221-00
151-0221-00

2164
2168

151-0221-00
151-0190-00

TRANSISTOR : SILICON , PNP
TRANSISTOR :SILICON ,NPN

80009
80009

151-0221-00
151-0190-00

lAdded i f necessary .
20132 and 0134 furnished as a matched pair .
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Tekt ronix

Part No.

Serial / Model No.

Eff Dscont

Mfr

CodeCkt No. Name & Descript ion Mfr Part Number

151-0427-00
151-0427-00

153-0547-00

TRANSISTOR :SILICON ,NPN
TRANSISTOR :SILICON ,NPN

SEMICOND DVC SE :SILICON , NPN ,MATCHED

80009
80009
80009

151-0427-00
151-0427-00
153-0547-00

2202
2204

Q2221
Q2241
Q2261
22281

153-0547-00 SEMICOND DVC SE :SILICON ,NPN ,MATCHED 80009 153-0547-001

153-0609-00 SEMICOND DVC SE :SILICON , PNP 80009 153-0609-0022321 1

Q2341

Q242
2248

151-0271-00
151-0271-00

TRANSISTOR : SILICON , PNP
TRANSISTOR : SILICON , PNP

80009
80009

151-0271-00
151-0271-00 U

2252
Q262

Q304
2308
2314

151-0221-00

151-0221-00
151-0221-00
151-0221-00
151-0221-00

TRANSISTOR : SILICON , PNP
TRANSISTOR :SILICON , PNP
TRANSISTOR :SILICON ,PNP
TRANSISTOR :SILICON , PNP
TRANSISTOR : SILICON , PNP

80009

80009
80009
80009
80009

151-0221-00
151-0221-00
151-0221-00

151-0221-00
151-0221-00

U

UB255714
2318
2322

Q322
2324
2324

151-0221-00
151-0269-00

151-0471-00
151-0269-00

151-0471-00

B250000

B255715
B250000
B255715

TRANSISTOR :SILICON ,PNP
TRANSISTOR :SILICON ,NPN ,SEL FROM SE3005
TRANSISTOR : SILICON , NPN
TRANSISTOR :SILICON ,NPN ,SEL FROM SE3005

TRANSISTOR :SILICON , NPN

80009
80009
07263

80009
07263

151-0221-00

151-0269-00
S039875

151-0269-00
S039875

B255714 !

Q332

2344
Q346
2352
Q358

151-0188-00
151-0367-00
151-0221-00
151-0223-00
151-0223-00

TRANSISTOR :SILICON , PNP
TRANSISTOR :SILICON ,NPN ,SEL FROM 3571TP

TRANSISTOR : SILICON , PNP
TRANSISTOR : SILICON , NPN
TRANSISTOR :SILICON , NPN

01295

80009
80009

80009
80009

2N3906
151-0367-00
151-0221-00

151-0223-00
151-0223-00

2364
2374

Q382
2386
Q392

151-0190-00
151-0190-00

151-0435-00
151-0301-00
151-0435-00

TRANSISTOR : SILICON ,NPN

TRANSISTOR : SILICON , NPN
TRANSISTOR :SILICON , PNP
TRANSISTOR :SILICON , PNP

TRANSISTOR :SILICON , PNP

80009
80009
04713

04713
04713

151-0190-00
151-0190-00
MPS -A65

2N2907A
MPS -A65

151-0301-00
151-1042-00

TRANSISTOR:SILICON , PNP
SEMICOND DVC SE :MATCHED PAIR FET

04713
80009

2N2907A
151-1042-00

Q396
25221
25241

2550
Q552

151-0221-00
151-0221-00

TRANSISTOR :SILICON , PNP
TRANSISTOR :SILICON ,PNP

80009
80009

151-0221-00

151-0221-00

151-1042-00 SEMICOND DVC SE : MATCHED PAIR FET 80009 151-1042-0026221
2624
2650
2652

151-0221-00
151-0221-00

153-0597-00

TRANSISTOR : SILICON , PNP
TRANSISTOR : SILICON , PNP
SEMICOND DVC SE :SILICON , PNP

80009
80009
80009

151-0221-00
151-0221-00
153-0597-0006722

Q678
26822

151-0367-00
153-0597-00

151-0367-00
151-0220-03
151-0199-00

2688
2804
0804

TRANSISTOR :SILICON ,NPN , SEL FROM 3571TP

SEMICOND DVC SE :SILICON ,PNP
TRANSISTOR :SILICON ,NPN ,SEL FROM 3571TP

TRANSISTOR :SILICON , PNP
TRANSISTOR :SILICON , PNP

80009
80009
80009
80009
27014

151-0367-00
153-0597-00
151-0367-00
151-0220-03
ST65038

u
B251094B250000

B251095

0812
0814
Q822
2824
2828

151-0220-03
151-0220-03
151-0220-03
151-0220-03
151-0190-00

TRANSISTOR :SILICON ,PNP
TRANSISTOR : SILICON , PNP
TRANSISTOR : SILICON , PNP
TRANSISTOR : SILICON , PNP
TRANSISTOR :SILICON ,NPN

80009

80009
-80009
80009
80009

151-0220-03
151-0220-03
151-0220-03
151-0220-03
151-0190-00

B2510942854
0854

0862

151-0220-03

151-0199-00
151-0220-03

B250000
B251095

TRANSISTOR : SILICON , PNP
TRANSISTOR :SILICON , PNP
TRANSISTOR : SILICON , PNP

80009

27014
80009

151-0220-03
ST65038

151-0220-03

10232 and 2234 furnished as a matched pair .
* 2672 and 2682 furnished as a matched pair .
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Serial / Model No.
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Mfr

Code Mfr Part Number

2864 151-0220-03
Q1002A , B 151-0354-00
21012 151-0220-03

21014 151-0220-03

21024 151-0283-00

TRANSISTOR :SILICON , PNP
TRANSISTOR :SILICON , PNP ,DUAL
TRANSISTOR :SILICON , PNP
TRANSISTOR :SILICON ,PNP
TRANSISTOR :SILICON ,NPN

80009
32293
80009
80009
07263

151-0220-03
ITS1200A
151-0220-03
151-0220-03
S032790

21030 151-1025-00

Q1036 151-0127-00

Q1038 151-0188-00

01042A , B 151-0232-00
21044 151-0190-00

TRANSISTOR :SILICON ,JFE , N - CHANNEL
TRANSISTOR : SILICON ,NPN
TRANSISTOR :SILICON ,PNP
TRANSISTOR :SILICON , NPN ,DUAL
TRANSISTOR :SILICON , NPN

80009
80009
01295

80009
80009

151-1025-00
151-0127-00
2N3906

151-0232-00

151-0190-00

21052 151-0220-03

21054 151-0220-03

21062A , B 151-0354-00
Q1063 151-0188-00

Q1072 151-0220-03

TRANSISTOR : SILICON , PNP
TRANSISTOR :SILICON , PNP
TRANSISTOR : SILICON , PNP , DUAL
TRANSISTOR :SILICON ,PNP
TRANSISTOR : SILICON , PNP

80009

80009
32293
01295

80009

151-0220-03
151-0220-03
ITS 1200A
2N3906

151-0220-03

21074
Q1084

Q1090
Q1096
01098

151-0220-03
151-0283-00

151-1025-00
151-0127-00

151-0188-00

TRANSISTOR : SILICON , PNP
TRANSISTOR : SILICON , NPN
TRANSISTOR :SILICON , JFE , N -CHANNEL
TRANSISTOR :SILICON , NPN
TRANSISTOR :SILICON , PNP

80009
07263
80009

80009
01295

151-0220-03

S032790
151-1025-00
151-0127-00
2N3906

1

Q1140

Q1170
01214

21218
21224

151-0302-00
151-0302-00
151-0220-03
151-0216-00

151-0190-02

TRANSISTOR :SILICON , NPN
TRANSISTOR :SILICON ,NPN
TRANSISTOR:SILICON , PNP
TRANSISTOR :SILICON , PNP
TRANSISTOR :SILICON ,NPN

04713
04713
80009
04713
80009

2N2222A
2N2222A

151-0220-03
MPS 6523
151-0190-02

�

�

�

n

�

�

�

hr

�

�

1

�

�

�

�

01226
01234

Q1236
01244
21254

151-0188-00

151-0190-02
151-0188-00
151-0190-00
151-0301-00

TRANSISTOR :SILICON , PNP
TRANSISTOR : SILICON , NPN
TRANSISTOR : SILICON ,PNP
TRANSISTOR : SILICON , NPN
TRANSISTOR :SILICON ,PNP

01295
80009
01295

80009
04713

2N3906
151-0190-02
2N3906

151-0190-00
2N2907A

01262
21266
21.274
Q1282
Q1286

151-0406-00
151-0407-00
151-0302-00
151-0406-00
151-0407-00

TRANSISTOR :SILICON , PNP
TRANSISTOR :SILICON ,NPN
TRANSISTOR :SILICON ,NPN
TRANSISTOR :SILICON , PNP
TRANSISTOR : SILICON ,NPN

80009
80009
04713

80009
80009

151-0406-00
151-0407-00
2N2222A

151-0406-00
151-0407-00

01304
01306

21314

Q1324
01326

151-0190-00
151-0190-00
151-0220-03

151-0190-00
151-0190-00

TRANSISTOR :SILICON ,NPN
TRANSISTOR :SILICON ,NPN
TRANSISTOR :SILICON ,PNP
TRANSISTOR :SILICON ,NPN
TRANSISTOR :SILICON , NPN

80009

80009
80009
80009
80009

151-0190-00
151-0190-00
151-0220-03
151-0190-00
151-0190-00

Q1334
01404
Q1408

21413
21414

151-0220-03
151-0126-00
151-0301-00
151-0188-00

151-0190-00

TRANSISTOR :SILICON , PNP
TRANSISTOR : SILICON , NPN
TRANSISTOR : SILICON , PNP
TRANSISTOR :SILICON , PNP
TRANSISTOR :SILICON ,NPN

80009
15818
04713
01295
80009

151-0220-03
2N2484
2N2907A

2N3906
151-0190-00

21416
01418
Q1466

Q1472
21474

151-0136-00

151-0140-00
151-0223-00
151-0188-00
151-0407-00

TRANSISTOR :SILICON ,NPN
TRANSISTOR :SILICON ,NPN

TRANSISTOR : SILICON , NPN
TRANSISTOR :SILICON , PNP
TRANSISTOR : SILICON , NPN

02735
80009
80009
01295
80009

35495
151-0140-00
151-0223-00
2N3906
151-0407-00

21478
21516
Q1518

151-0406-00
151-0311-01
151-0347-00

TRANSISTOR : SILICON , PNP
TRANSISTOR :SILICON , NPN
TRANSISTOR : SILICON , NPN

80009
04713

80009

151-0406-00
MJE340
151-0347-00

REV . A AUG . 1977 7-15

�



Replaceable Elect rical Parts � 465 Service ( SN B250000 - up )

Tekt ronix

Part No.

Serial / Model No.

Eff Dscont

Mfr

Code u
Ckt No. Name & Descript ion Mfr Part Number

Q1532
Q1534

21536

Q1544
21546

151-0347-00
151-0436-00

151-0347-00
151-0302-00
151-0349-00

TRANSISTOR :SILICON , NPN
TRANSISTOR :SILICON , NPN

TRANSISTOR :SILICON , NPN
TRANSISTOR :SILICON ,NPN
TRANSISTOR :SILICON ,NPN , SEL FROM MJE2801

80009
80009
80009
04713
80009

151-0347-00
151-0436-00

151-0347-00
2N2222A

151-0349-00

Q1548

21556
Q1558
21564

21566

151-0302-00
151-0390-00
151-0302-00

151-0302-00
151-0349-00

TRANSISTOR :SILICON , NPN
TRANSISTOR : SILICON , NPN
TRANSISTOR :SILICON , NPN
TRANSISTOR : SILICON ,NPN
TRANSISTOR :SILICON ,NPN ,SEL FROM MJE2801

04713
80009
04713
04713

80009

2N2222A

151-0390-00
2N2222A
2N2222A
151-0349-00

1

21568
21570

Q1582
21588
Q1590

151-0302-00
151-0390-00

151-0302-00
151-0302-00
151-0342-00

TRANSISTOR : SILICON , NPN

TRANSISTOR :SILICON ,NPN
TRANSISTOR :SILICON , NPN
TRANSISTOR : SILICON , NPN

TRANSISTOR : SILICON , PNP

04713

80009
04713

04713

80009

2N2222A
151-0390-00
2N2222A
2N2222A

151-0342-00

7

21594
01598
21698

24402
04406

151-0342-00
151-0164-00

151-0301-00
151-0212-00
151-0212-00

TRANSISTOR :SILICON , PNP

TRANSISTOR :SILICON ,PNP
TRANSISTOR :SILICON , PNP
TRANSISTOR : SILICON ,NPN
TRANSISTOR : SILICON , NPN

80009
80009
04713

80009
80009

151-0342-00
151-0164-00

2N2907A
151-0212-00
151-0212-00

24412
04416
24432
24442

24462

151-0212-00
151-0212-00

151-0212-00
151-0212-00
151-0434-00

TRANSISTOR : SILICON ,NPN
TRANSISTOR : SILICON , NPN
TRANSISTOR : SILICON , NPN

TRANSISTOR :SILICON ,NPN
TRANSISTOR : SILICON , PNP

80009
80009
80009
80009
80009

151-0212-00

151-0212-00
151-0212-00
151-0212-00
151-0434-00

.

I
Q4468
24472
2447
24482
04492

151-0448-00
151-0434-00
151-0448-00
151-0446-00
151-0446-00

TRANSISTOR :SILICON ,NPN
TRANSISTOR : SILICON , PNP
TRANSISTOR : SILICON , NPN
TRANSISTOR :SILICON ,NPN
TRANSISTOR : SILICON ,NPN

80009
80009
80009
80009
80009

151-0448-00
151-0434-00
151-0448-00

151-0446-00
151-0446-00

Ri
R3
R4
R6

R15

315-0510-00
317-0047-00
316-0105-00
317-0101-00

321-0481-00

RES . ,FXD ,CMPSN :51OHM , 5 % , 0.25W

RES . ,FXD , CMPSN :4.7 OHM , 5 % , 0.125W

RES . ,FXD ,CMPSN : 1M OHM , 10 % , 0.25W

RES . , FXD ,CMPSN : 100 OHM , 5 % , 0.125W

RES . ,FXD , FILM : 1M OHM , 1 % , 0.125W

01121
01121
01121
01121

91637

CB5105
BB4765
CB1051
BB1015
MFF1816G10003F

RES . " IR16
R18

R21
R22
R23

316-0474-00
315-0361-00

3.15-0470-00
321-0030-02
321-0030-02

. ,FXD , CMPSN : 470K OHM ,10 % ,0.25W

RES . ,FXD ,CMPSN : 360 OHM , 5 % , 0.25W

RES . ,FXD , CMPSN :47 OHM , 5 % , 0.25W

RES . ,FXD ,FILM : 20 OHM , 0.5 % , 0.125W

RES. ,FXD ,FILM : 20 OHM , 0.5 % , 0.125W

01121
01121

01121
91637
91637

CB4741
CB 3615

CB4705
LFF18D2OROOD

LFF18D2OROOD
11

R25
R26
R27
R32
R33

311-1227-00
315-0123-00

315-0151-00
321-0208-00
321-0097-00

RES. , VAR,NONWIR :5K OHM , 20 % , 0.50W

RES. ,FXD ,CMPSN : 12K OHM , 5 % , 0,25W

RES . ,FXD , CMPSN : 150 OHM , 5 % ,0.25W

RES . ,FXD ,FILM : 1,43K OHM , 1% , 0.125W

RES . ,FXD , FILM : 100 OHM , 1 % , 0.125W

32997
01121

01121
91637
91637

3386F- T04-502
CB1235
CB1515
MFF1816614300F

MFF1816G100ROF

R341
R35
R36
R37
R38

315-0434
315-0104-00

321-0208-00
315-0621-00
315-0621-00

RES . , FXD , CMPSN :430K OHM , 5 % ,0.25W

RES . ,FXD ,CMPSN : 100K OHM , 5 % ,0.25W
RES . ,FXD ,FILM : 1.43K OHM , 1% , 0.125W

RES . ,FXD ,CMPSN :620 OHM , 5 % , 0.25W

RES . ,FXD , CMPSN :620 OHM , 5 % , 0.25W

01121
01121
91637
01121
01121

CB4345
CB1045
MFF1816G14300F

CB6215
CB6215

1

?R39
R41
R42

316-0101-00
321-0190-00

316-0101-00

RES . , FXD, CMPSN : 100 OHM , 10 % ,0.25W

RES . ,FXD , FILM : 931 OHM , 1% , 0.125W

RES . ,FXD , CMPSN : 100 OHM , 10 % , 0.25W

01121
91637

01121

CB1011
MFF1816G931ROF

CB1011

1.
Not included when 670-3023-00 , -01 and -02 VERT OUTPUT Board is used .
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n Replaceable Elect rical Parts � 465 Service ( SN B250000 - up )

Tekt ronix

Part No.

Serial / Model No.
Eff DscontCkt No. Name & Descript ion

Mfr

Code Mfr Part Number

1R43
R44
R45
R46
R47

321-0190-00
321-0098-01
321-0098-01
321-0126-01
311-0635-00

RES . ,FXD ,FILM : 931 OHM , 1% , 0.125W
RES . ,FXD ,FILM : 102 OHM ,0.5 % , 0.125W
RES . ,FXD ,FILM : 102 OHM ,0.5 % ,0.125W
RES . , FXD ,FILM : 200 OHM ,0.5 % ,0125W
RES . ,VAR ,NONWIR : 1K OHM , 10 % , 0.50W

91637
91637
91637

91637
80740

MFF1816G931ROF
MFF1816G102ROD
MFF1816G102 ROD
MFF1816G200ROD
62-56-3

1

R48
R49
R51
R53
R54

311-0635-00
321-0080-01
315-0510-00
317-0047-00
316-0105-00

RES . ,VAR ,NONWIR :1K OHM , 10 % , 0.50W

RES . ,FXD ,FILM :66.5 OHM , 0.5 % , 0.125W
RES . ,FXD ,CMPSN :51 OHM , 5 % , 0.25W
RES . ,FXD ,CMPSN :4.7 OHM , 5 % , 0.125W
RES . , FXD ,CMPSN : IM OHM , 10 % , 0.25W

80740

91637
01121
01121
01121

62-56-3
MFF1816G66R5OD
CB5105
BB47G5

CB1051

1

�

1

�

�

n

�

R56
R65
R66
R68

R71

317-0101-00
321-0481-00
316-0474-00
315-0361-00
315-0470-00

RES . ,FXD , CMPSN : 100 OHM , 5 % , 0.125W
RES . ,FXD ,FILM : 1M OHM , 1% , 0.125W
RES . ,FXD ,CMPSN :470K OHM , 10 % , 0.25W

RES . ,FXD ,CMPSN : 360 OHM , 5 % , 0.25W
RES . ,FXD ,CMPSN :47 OHM , 5 % , 0.25W

01121
91637

01121
01121
01121

BB1015
MFF1816G10003F
CB4741

CB3615
CB 4705

?

.
R72
R73
R75

R76
R77

321-0030-02
321-0030-02
311-1227-00

315-0123-00
315-0151-00

RES . ,FXD ,FILM :20 OHM , 0.5 % , 0.125W
RES . ,FXD ,FILM :20 OHM ,0.5 % ,0.125W
RES . ,VAR ,NONWIR :5K OHM , 20 % ,10.50W

RES . ,FXD , CMPSN : 12K OHM , 5 % , 0.25W
RES . ,FXD ,CMPSN : 150 OHM , 5 % , 0.25W

91637
91637
32997
01121
01121

LFF18D2OROOD
LFF18D2OROOD

3386F- T04-502
CB1235
CB1515

R82
R83

1
R84

R85
R86

321-0208-00
321-0097-00

315-0434-00
315-0104-00
321-0208-00

RES . ,FXD ,FILM : 1.43K OHM , 1% , 0.125W
RES . ,FXD ,FILM : 100 OHM , 1% , 0.125W
RES . ,FXD ,CMPSN :430K OHM , 5 % , 0.25W
RES . ,FXD ,CMPSN : 100K OHM , 5 % , 0.25W

RES . ,FXD ,FILM : 1.43K OHM , 1% , 0.125W

91637
91637
01121

01121
91637

MFF1816G14300F
MFF1816G100ROF
CB4345
CB1045
MFF1816G14300F

R87

R88
R91
R92
R93

315-0621-00
315-0621-00

321-0190-00
316-0101-00

321-0190-00

RES . ,FXD ,CMPSN :620 OHM , 5 % , 0.25W
RES . , FXD , CMPSN :620 OHM , 5 % , 0.25W
RES . ,FXD ,FILM : 931 OHM , 1% , 0.125W

RES . ,FXD , CMPSN : 100 OHM , 10 % , 0.25W
RES . ,FXD ,FILM : 931 OHM , 1% , 0.125W

01121
01121
91637
01121
91637

CB6215
CB6215
MFF1816G931ROF
CB1011
MFF1816G931ROF

R94

R95
R96
R97
R98

321-0098-01
321-0098-01
321-0.126-01
311-0635-00
311-0635-00

RES . ,FXD ,FILM : 102 OHM , 0.5 % ,0.125W

RES . ,FXD ,FILM : 102 OHM ,0.5 % ,0.125W
RES . , FXD ,FILM : 200 OHM , 0.5 % , 0125W
RES . , VAR ,NONWIR : 1K OHM , 10 % , 0.50W
RES . ,VAR ,NONWIR : 1K OHM , 10 % , 0.50W

91637
91637
91637

80740
80740

MFF1816G102ROD

MFF1816G102ROD
MFF1816G20OROD
62-56-3
62-56-3

f

.R99
R101
R102
R103
R104

321-0080-01
315-0682-00
321-0204-00
321-0087-00
321-0204-00

RES . ,FXD ,FILM :66.5 OHM , 0.5 % , 0.125W
RES . ,FXD ,CMPSN :6.8K OHM , 5 % , 0.25W
RES . , FXD ,FILM : 1.3K OHM , 1% , 0.125W

RES . ,FXD ,FILM :78.7 OHM , 1 % ,0.125W
RES . , FXD ,FILM : 1.3K OHM , 1% , 0.125W

91637
01121
91637
91637
91637

MFF1816666R5OD

CB6825
MFF1816G13000F
MFF1816G78R70F
MFF1816G13000F

1

R105
R106
R107

R108
R109

311-1226-00
315-0301-00
315-0270-00
315-0301-00
315-0270-00

RES . ,VAR ,NONWIR :2.5K OHM , 20 % , 0.50W

RES . ,FXD ,CMPSN : 300 OHM , 5 % , 0.25W
RES . ,FXD ,CMPSN :27 OHM , 5 % , 0.25W

RES. ,FXD ,CMPSN : 300 OHM , 5 % , 0.25W
RES . ,FXD ,CMPSN :27 OHM , 5 % , 0,25W

32997
01121
01121
01121
01121

3386F- T04-252
CB 3015
CB2705
CB3015
CB2705} +

�

�

�

�

�

�

A

�

�

Rill ,
Rl12
Ri13
Rl14
R115

321-0026-00
311-1364-00
321-0026-00

315-0103-00
311-1228-00

RES . ,FXD , FILM : 18.2 OHM , 1% , 0.125W
RES . ,VAR ,NONWIR :BK OHM , 10 % , 0.50W

RES . ,FXD ,FILM : 18.2 OHM , 1% ,, 0.125W

RES . ,FXD , CMPSN : 10K OHM , 5 % ,0.25W
RES , ,VAR ,NONWIR : 1OK OHM , 20 % , 0.50W

91637
01121
91637
01121
32997

MFF1816G18R20F
10M821
MFF1816G18R20F
CB1035
3386F- T04-103

RI16

R117
R118

315-0123-00
321-0085-00
311-1225-00

RES . FXD , CMPSN : 12K OHM , 5 % , 0.25W
RES . ,FXD ,FILM :75 OHM , 1% , 0.125W

RES . ,VAR ,NONWIR : IK OHM , 20 % , 0.50W

01121
91637
32997

CB1235
MFF1816675ROOF
3386F- T04-1027

I Not included when 670-3023-00 , -01 and -02 VERT OUTPUT Board is used .

2 Furnished as a unit ri t ! $ 112 .
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Replaceable Elect rical Parts � 465 Service (SN B250000 -up )

Tekt ronix

Part No.

Serial / Model No.

Eff Dscont

Mfr

CodeCkt No. Name & Descript ion Mfr Part Number

RI19
RI20
R121
R122
R123

321-0085-00
311-1007-00
321-0064-00
311-1224-00
321-0055-00

RES . ,FXD ,FILM : 75 OHM , 1% , 0.125W

RES . ,VAR, NONWIR : 20 OHM , 20 % , 0.50W

RES . ,FXD ,FILM :45.3 OHM , 1% , 0.125W

RES . , VAR ,NONWIR :500 OHM , 20 % , 0.50W

RES . ,FXD ,FILM : 36,5 OHM , 1% , 0.125W

91637
73138
91637
32997
91637

MFF1816G75ROOF
82-38-0
MFF1816G45R30F
3386F- T04-501
MFF1816G36R50F

:

R125
R127
R128
R130
R132

316-0101-00
321-0122-00
321-0122-00
321-0138-00
321-0198-00

RES . ,FXD ,CMPSN : 100 OHM , 10 % , 0.25W

RES . ,FXD ,FILM : 182 OHM , 1% , 0.125W
RES . ,FXD , FILM : 182 OHM , 1% , 0.125W

RES . ,FXD ,FILM : 267 OHM , 1% , 0.125W

RES . ,FXD ,FILM : 1.13K OHM , 1% , 0.125W

01121
91637
91637
91637
91637

CB1011

MFF1816G182ROF
MFF1816G182ROF
MFF18167267ROF
MFF1816G11300F U1

R133
R134
R135

R136
R137

321-0097-00
321-0198-00
316-0101-00
315-0621-00
316-0101-00

RES . ,FXD ,FILM : 100 OHM , 1% , 0.125W

RES . , FXD ,FILM : 1.13K OHM , 1% , 0.125W

RES . ,FXD , CMPSN : 100 OHM , 10 % , 0.25W

RES. ,FXD , CMPSN :620 OHM , 5 % , 0.25W

RES . ,FXD ,CMPSN : 100 OHM , 10 % , 0,25W

91637
91637
01121
01121
01121

MFF1816G1OOROF
MFF1816611300F
CB1011

CB6215
CB1011

R138
R141
R142
R143

R144

315-0621-00

316-0390-00
315-0391-00
321-0200-00
321-0084-00

RES . ,FXD ,CMPSN :620 OHM , 5 % , 0.25W

RES . ,FXD ,CMPSN : 39 OHM , 10 % , 0.25W

RES . ,FXD , CMPSN : 390 OHM , 5 % , 0.25W

RES . ,FXD , FILM : 1.18K OHM , 1% , 0.125W

RES . ,FXD ,FILM :73.2 OHM , 1% , 0.125W

01121
01121
01121
91637
91637

CB6215
CB3901
CB3915
MFF1816G11800F
MFF1816G73R20F

I

}

F
R145
R146
R147
R149
R151

315-0100-00
321-0200-00
316-0390-00
311-1225-00

315-0331-00

RES . ,FXD , CMPSN : 10 OHM , 5 % , 0.25W

RES . ,FXD ,FILM : 1.18K OHM , 1% , 0.125W

RES. ,FXD , CMPSN :39 OHM , 10 % , 0.25W

RES . , VAR,NONWIR : 1K OHM , 20 % ,, 0.50W

RES . ,FXD ,CMPSN : 330 OHM , 5 % , 0.25W

01121
91637
01121
32997

01121

CB 1005
MFF1816G11800F
CB3901

3386F- T04-102
CB3315 U

1R152
R154

R155
R161
R162

321-0160-00
321-0201-00
311-1224-00
315-0331-00
321-0064-00

RES . , FXD ,FILM : 453 OHM , 1% , 0.125W

RES . ,FXD ,FILM : 1.21K OHM , 1% , 0.125W

RES . ,VAR,NONWIR :500 OHM , 20 % , 0.50W

RES . ,FXD , CMPSN : 330 OHM , 5 % , 0.25W

RES . ,FXD ,FILM :45.3 OHM , 1% , 0.125W

91637
91637
32997
01121
91637

MFF1816G453ROF
MFF1816G12100F
3386F- T04-501
CB3315
MFF1816G45R30F

U!

7
R164
R165
R168
R169
R201

315-0751-00
315-0331-00
321-0064-00
316-0101-00
315-0562-00

RES . ,FXD , CMPSN :750 OHM , 5 % ,0.25W

RES . ,FXD , CMPSN :330 OHM , 5 % , 0.25W

RES . ,FXD ,FILM :45.3 OHM , 1% , 0.125W

RES . ,FXD , CMPSN : 100 OHM , 10 % , 0.25W
RES .. , FXD ,CMPSN :5.6K OHM , 5 % ,0.25W

01121
01121
91637
01121
01121

CB7515
CB3315
MFF1816G45R3OF
CB1011
CB5625

R202
R203

R204
R205
R206

321-0204-00
321-0087-00
321-0204-00

311-1226-00
315-0301-00

RES . , FXD , FILM : 1.3K OHM , 1 % ,0.125W

RES . , FXD ,FILM :78.7 OHM , 1% , 0.125W

RES . ,FXD ,FILM : 1.3K OHM , 1% , 0.125W

RES . , VAR ,NONWIR :2.5K OHM , 20 % , 0.50W

RES . ,FXD , CMPSN :300 OHM , 5 % ,0.25W

91637
91637
91637
32997
01121

MFF1816613000F
MFF1816G78R70F
MFF1816G13000F
3386F- T04-252
CB3015 11

R207
R208
R209
R211

315-0270-00
315-0301-00
315-0270-00
321-0026-00
311-1364-00

RES. ,FXD , CMPSN : 27 OHM , 5 % , 0.25W

RES . ,FXD , CMPSN :300 OHM , 5 % , 0.25W

RES . ,FXD ,CMPSN : 27 OHM , 5 % , 0.25W
RES . , FXD ,FILM : 18.2 OHM , 1% , 0.125W
RES .. ,VAR , NONWIR : 1K OHM , 10 % , 0.50W

01121
01121
01121
91637
01121

CB2705
CB3015
CB2705
MFF1816G18R20F
IOM821R2121

:
R213
R214
R215
R217
R218

321-0026-00
315-0103-00
311-1228-00
321-0085-00
311-1225-00

RES . ,FXD ,FILM : 18.2 OHM , 1% , 0.125W

RES . ,FXD , CMPSN :10K OHM , 5 % , 0.25W
RES . ,VAR ,NONWIR : 10K OHM , 20 % , 0.50W
RES . ,FXD ,FILM : 75 OHM , 1 % ,0.125W
RES . ,VAR,NONWIR : 1K OHM , 20 % , 0.50W

91637
01121
32997
91637
32997

MFF1816G18R20F
CB1035
3386F- T04-103
MFF1816G75ROOF
3386F- T04-102I

R219
R220
R221

321-0085-00
311-1007-00
321-0064-00

RES . , FXD ,FILM : 75 OHM , 1% , 0.125W

RES . ,VAR,NONWIR :20 OHM , 20 % , 0.50W
RES . ,FXD ,FILM :45.3 OHM , 1% , 0.125W

91637
73138
91637

MFF1816G75ROOF
82-38-0
MFF1816G45R3OF

7 7

IFurnished as a unit with $ 212 .
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� Replaceable Elect rical Parts � 465 Service ( SN B250000 - up )

C Tektronix Serial / Model No.

Part No. Eff DscontCkt No. Name & Descript ion

Mfr

Code Mfr Part Number

�
1

R222
R223

R224
R225
R226

316-0101-00
321-0055-00
316-0103-00
316-0103-00
316-0103-00

RES. ,FXD ,CMPSN : 100 OHM , 10 % , 0.25W
RES . ,FXD ,FILM : 36.5 OHM , 1% , 0.125W

RES . ,FXD ,CMPSN : 10K OHM , 10 % , 0.25W
RES . ,FXD , CMPSN : 10K OHM , 10 % ,0.25W
RES . ,FXD , CMPSN : 10K OHM , 10 % ,0.25W

01121
91637
01121
01121
01121

CB1011
MFF1816G36R50F
CB1031
CB1031
CB1031

�
.R227

R228
R229

R230
R232

321-0122-00
321-0122-00

316-0101-00
321-0138-00
321-0198-00

RES . ,FXD ,FILM : 182 OHM , 1% , 0.125W

RES . ,FXD ,FILM : 182 OHM , 1% , 0.125W
RES . ,FXD , CMPSN :100 OHM , 10 % , 0.25W
RES . ,FXD ,FILM : 267 OHM , 1% , 0.125W
RES . , FXD ,FILM :1.13K OHM , 1% , 0.125W

91637
91637
01121

91637
91637

MFF1816G182ROF
MFF1816G182ROF
CB1011

MFF1816G267ROF
MFF1816G11300F

1

�

R233
R234

R235
R236
R237

321-0097-00
321-0198-00
316-0101-00
315-0621-00
316-0101-00

RES . ,FXD ,FILM : 100 OHM , 1% ,0.125W

RES . ,FXD ,FILM : 1.13K OHM , 1% , 0.125W
RES , ,FXD ,CMPSN : 100 OHM , 10 % , 0.25W
RES . ,FXD ,CMPSN :620 OHM , 5 % , 0.25W
RES . ,FXD , CMPSN : 100 OHM , 10 % , 0.25W

91637
91637

01121
01121
01121

MFF1816GIOOROF
MFF1816G11300F

CB1011
CB6215

CB10111
C

R238
R241
R242
R243
R244

315-0621-00
316-0390-00

315-0391-00
321-0200-00
321-0084-00

RES . ,FXD , CMPSN :620 OHM , 5 % , 0.25W
RES . ,FXD ,CMPSN : 39 OHM , 10 % , 0.25W
RES . ,FXD ,CMPSN : 390 OHM , 5 % , 0.25W
RES . ,FXD ,FILM : 1.18K OHM , 1% , 0.125W
RES . , FXD , FILM : 73.2 OHM , 1 % ,0.125W

01121
01121
01121
91637
91637

CB6215
CB3901
CB3915
MFF1816G11800F
MFF1816G73R2OF

. 7
�

R245
R246
R247

R249
R251

315-0270-00
321-0200-00
316-0390-00
311-1225-00

315-0331-00

RES. ,FXD ,CMPSN :27 OHM , 5 % ,0.25W
RES . ,FXD , FILM : 1.18K OHM , 1% , 0.125W
RES . ,FXD , CMPSN : 39 OHM , 10 % ,0.25W
RES . ,VAR ,NONWIR : 1K OHM , 20 % , 0.50W
RES .. ,FXD , CMPSN :330 OHM , 5 % ,0.25W

01121
91637
01121

32997
01121

CB 2705

MFF1816G11800F
� � 3901

3386F- T04-102
CB3315

7

R252

R254
R255
R261
R262

321-0160-00
321-0201-00
311-1224-00
315-0751-00
321-0064-00

RES . ,FXD ,FILM :453 OHM , 1% ,0.125W

RES . ,FXD ,FILM : 1.21K OHM , 1 % ,0.125W
RES . ,VAR ,NONWIR :500 OHM , 20 % , 0.50W
RES . ,FXD ,CMPSN :750 OHM , 5 % , 0.25W
RES . ,FXD ,FILM :45.3 OHM , 1% , 0.125W

91637

91637
32997
01121
91637

MFF1816G453ROF
MFF1816G12100F
3386F- T04-501

CB7515
MFF1816G45R3OF

?
.

�

.1
! 1

R301
R302
R311
R312
R321

311-1311-00
321-0236-00
311-1311-00
321-0236-00
321-0186-00

RES . ,VAR ,NONWIR : 1K OHM , 20 % , 1W
RES . ,FXD ,FILM :2.8K OHM , 1% , 0.125W

RES. ,VAR ,NONWIR : 1K OHM , 20 % , 1W
RES . , FXD ,FILM : 2.8K OHM , 1 % , 0.125W
RES . ,FXD ,FILM : 845 OHM , 1% , 0.125W

01121
91637
01121
91637
91637

IOM655
MFF1816G28000F
10M655
MFF1816G28000F
MFF1816G845ROF1

R322
R323

R324
R325
R326

321-0186-00
321-0157-00

321-0157-00
321-0114-00
323-0175-00

RES . ,FXD ,FILM :845 OHM , 1% , 0.125W

RES . ,FXD ,FILM :422 OHM , 1% , 0.125W

RES . ,FXD ,FILM :422 OHM , 1% , 0.125W
RES . ,FXD ,FILM : 150 OHM , 1% ,0.125W
RES . ,FXD ,FILM :649 OHM , 1% ,0.50W

91637
91637
91637

91637
75042

MFF18169845ROF

MFF1816G422 ROF
MFF1816G422ROF
MFF1816G150ROF

CECTO- 6490F

+

1

�

R327

R331
R332
R334
R335

321-0114-00
323-0124-00
316-0221-00
316-0391-00
321-0065-00

RES . ,FXD ,FILM :150 OHM , 1% , 0.125W

RES . ,FXD ,FILM :191 OHM , 1% ,0.50W
RES . ,FXD ,CMPSN : 220 OHM , 10 % , 0.25W

RES . ,FXD , CMPSN : 390 OHM , 10 % , 0.25W
RES . ,FXD ,FILM :46.4 OHM , 1% , 0.125W

91637
91637
01121
01121
91637

MFF1816G150ROF
MFF1226G191ROF
CB2211

CB3911
MFF1816G46R40F

�
.R336

R340
R341
R342
R343

321-0065-00
311-1222-00
323-0168-00
321-0041-00
315-0101-00

RES . ,FXD ,FILM :46.4 OHM , 1% , 0.125W

RES . ,VAR, NONWIR : 100 OHM , 20 % , 0.50W
RES . ,FXD , FILM :549 OHM , 1% , 0.50W

RES . ,FXD ,FILM :26.1 OHM , 1% ,0.125W
RES . ,FXD ,CMPSN : 100 OHM , 5 % ,0.25W

91637
32997
75042

91637
01121

MFF1816G46R40F
3386F-T04-101
CECTO- 5490F

MFF1816G26R1OF
CB1015

�

�

R344
R345
R346

321-0093-00
321-0197-00
321-0164-00

RES , ,FXD ,FILM :90.9 OHM , 1% , 0.125W
RES . ,FXD ,FILM : 1.1K OHM , 1% , 0.125W

RES . ,FXD ,FILM : 499 OHM , 1% , 0.125W

91637
91637

91637

MFF1816G9OROOF
MFF1816G11000F

MFF1816G499ROF1

REV . E AUG . 1977 7-19

�



Replaceable Elect rical Parts_ 465 Service ( SN B250000 - up )

Tekt ronix

Part No.

Serial / Model No.

Eff Dscont

Mfr

CodeCkt No. Name & Descript ion Mfr Part Number

1

R347

R348
R349

R351
R352

321-0095-00
321-0114-00
321-0068-00
315-0752-00
321-0089-00

RES . , FXD , FILM : 95.3 OHM , 1 % ,0.125W

RES . , FXD ,FILM : 150 OHM , 1% , 0.125W
RES . ,FXD ,FILM :49.9 OHM , 1% , 0.125W

RES . ,FXD ,CMPSN :7.5K OHM , 5 % , 0.25W
RES . ,FXD ,FILM :82.5 OHM , 1 % , 0.125W

91637
91637
91637
01121
91637

MFF1816G95R3OF
MFF1816G150ROF

MFF1816649R90F
CB 7525

MFF1816G82R5OF

R356

R357
R358
R359

1
R360

315-0683-00
316-0101-00
315-0202-00

315-0272-00

RES . ,FXD , CMPSN :68K OHM , 5 % , 0.25W
RES . ,FXD , CMPSN : 100 OHM , 10 % , 0.25W

RES . ,FXD ,CMPSN : 2K OHM , 5 % , 0.25W
RES . ,FXD ,CMPSN : 2.7K OHM , 5 % ,0.25W

01121
01121

01121
01121

CB6835
CB1011
CB2025
CB2725

]

321-0193-00

321-0158-00
RES . ,FXD ,FILM : 1K OHM , 1 % ,0.125W
RES . ,FXD ,FILM :432 OHM , 1% , 0,125W

91637
91637

MFF1816G10000F
MFF18166432ROF

R361

R362
R363

R364
R365

1
321-0212-00
321-0229-00

RES . ,FXD , FILM : 1.58K OHM , 1 % ,0.125W
RES . ,FXD ,FILM :2.37K OHM , 1 % ,0.125W

91637

91637

MFF1816G15800F
MFF1816G23700F

R367

R368
R370

R370
R371

315-0201-00
321-0122-00
315-0123-00
315-0183-00
321-0193-00

B279999B250000
B280000

RES . ,FXD , CMPSN : 200 OHM , 5 % , 0.25W

RES . ,FXD ,FILM : 182 OHM , 1% , 0.125W

RES . ,FXD , CMPSN :12K OHM , 5 % , 0.25W
RES . ,FXD , CMPSN : 18K OHM , 5 % , 0.25W

RES . , FXD , FILM : IK OHM , 1% , 0.125W

01121
91637
01121
01121

91637

CB 2015

MFF1816G182 ROF
CB1235
CB1835
MFF1816G10000F

+

1R372
R374
R375
R376
R378

321-0158-00

321-0212-00
321-0229-00
315-0201-00
321-0122-00

RES . ,FXD ,FILM :432 OHM , 1 % ,0.125W
RES . ,FXD ,FILM : 1.58K OHM , 1% , 0.125W

RES . , FXD ,FILM : 2.37K OHM , 1% , 0.125W

RES . ,FXD , CMPSN :200 OHM , 5 % , 0.25W
RES . ,FXD , FILM : 182 OHM , 1% , 0.125W

91637
91637
91637
01121

91637

MFF1816G432ROF
MFF1816G15800F
MFF1816G23700F
CB 2015

MFF1816G182ROF U
7

1

XB251725 RES . 1

R381

R382
R383
R384
R388

316-0152-00
315-0473-00

316-0222-00
316-0822-00
316-0154-00

RES . ,FXD ,CMPSN :1.5K OHM , 10 % , 0.25W
. , FXD ,CMPSN : 47K OHM , 5 % , 0.25W

RES . ,FXD ,CMPSN : 2.2K OHM , 10 % ,0.25W
RES . ,FXD ,CMPSN :8.2K OHM , 10 % ,0.25W
RES . ,FXD , CMPSN : 150K OHM , 10 % , 0.25W

01121
01121
01121
01121
01121

CB1521
CB4735

CB2221
CB8221
CB1541

u
� � �

R389
R391

R392
R393

R394

316-0154-00
316-0152-00
315-0473-00

316-0222-00
316-0822-00

XB251725

RES. ,FXD , CMPSN : 150K OHM , 10 % ,0.25W
RES .,FXD ,CMPSN : 1.5K OHM , 10 % ,0.25W

RES . ,FXD ,CMPSN :47K OHM , 5 % ,0.25W
RES . ,FXD , CMPSN :2.2K OHM , 10 % , 0.25W
RES . , FXD , CMPSN :8.2K OHM , 10 % ,0.25W

01121
01121
01121
01121

01121

CB1541
CB1521

CB4735
CB2221
CB8221+

R400

R401
R402
R403
R404

311-1139-00

321-0068-00
321-0104-00
315-0390-00
321-0070-00

RES . , VAR ,NONWIR :500 OHM , 20 % ,0.50W

RES . ,FXD ,FILM : 49.9 OHM , 1% ,0.125W
RES . ,FXD , FILM :118 OHM , 1 % ,0.125W
RES ,FXD , CMPSN : 39 OHM , 5 % , 0.25W

RES . ,FXD ,FILM :52.3 OHM , 1 % ,0.125W

73138
91637
91637
01121
91637

72 XW - 43-0-501M

MFF1816G49R90F
MFF1816G118ROF
CB3905

MFF1816G52R3OF

R405
R407

R409
R411

R414

321-0187-00
321-0175-00
321-0178-00
321-0068-00
321-0070-00

RES . , FXD ,FILM : 866 OHM , 1% , 0.125W
RES . ,FXD ,FILM :649 OHM , 1% , 0.125W

RES . ,FXD ,FILM :698 OHM , 1% , 0.125W
RES. ,FXD ,FILM :49.9 OHM , 1 % ,0.125W
RES . ,FXD ,FILM :52.3 OHM , 1 % ,0.125W

91637
91637

91637
91637
91637

MFF18166866ROF
MFF1816G649ROF
MFF1816G698ROF
MFF1816G49R90F
MFF1816652R30F7

U
R415

R417
R419
R421
R423

315-0100-00
321-0175-00
323-0071-00
315-0620-00
311-0609-00

RES . ,FXD ,CMPSN : 10 OHM , 5 % ,0.25W
RES . ,FXD ,FILM :649 OHM , 1 % ,0.125W
RES . ,FXD , FILM : 53.6 OHM , 1 % , 0.50W
RES . ,FXD , CMPSN :62 OHM , 5 % ,0.25W
RES. ,VAR ,NONWIR : 2K OHM , 10 % , 0.50W

01121
91637
75042
01121
80740

CB1005
MFF1816G649ROF
CECTO- 53R6OF
CB6205

62-57-3

1R424

R426
R427

311-1239-00
321-0423-00
323-0144-00

RES . ,VAR ,NONWIR :2.5K OHM , 10 % ,0.50W
RES . ,FXD ,FILM : 249K OHM , 1 % , 0.125W

RES . ,FXD ,FILM : 309 OHM , 1% , 0.50W

73138
91637
75042

72x - 76-0252K
MFF1816G24902F
CECTO- 3090F

1See DM44 manual .
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Eff Dscont
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Mfr .

Code Mfr Part Number

RES .

R428
R429
R433

R434
R437

323-0144-00
311-1236-00
311-1138-00
311-1138-00
323-0158-00

RES . , FXD ,FILM : 309 OHM , 1 % , 0.50W
,VAR ,NONWIR : 250 OHM , 10 % , 0.50W

RES . ,VAR,NONWIR : IK OHM , 20 % ,0.50W
RES . ,VAR,NONWIR : 1K OHM , 20 % , 0.50W
RES . ,FXD ,FILM :432 OHM , 1 % , 0.50W

75042
73138

73138
73138
75042

CECTO- 3090F
728-22-0-251K
72Xw - 44-0-102
72Xw - 44-0-102
CECTO- 4320F

2

1

R438
R440
R441
R442
R443

323-0158-00
321-0080-00
321-0064-00
311-1139-00
321-0193-00

RES . ,FXD ,FILM : 432 OHM , 1% , 0.50W

RES . ,FXD ,FILM :66.5 OHM , 1% , 0.125W
RES . ,FXD , FILM :45.3 OHM , 1% , 0.125W
RES . ,VAR ,NONWIR :500 OHM , 20 % , 0.50W
RES . ,FXD ,FIIM : 1K OHM , 1% , 0.125W

.

75042
91637
91637
73138
91637

CECTO- 4320F
MFF1816G66R50F
MFF1816G45R3OF
72XW - 43-0-501M
MFF1816G10000F

1

3

�

n

�

�

�

�

n

1

�

on

n

n

R444
R445
R446
R447
R448

315-0302-00
315-0472-00
321-0070-00
321-0070-00
322-0662-00

RES . ,FXD ,CMPSN : 3K OHM , 5 % , 0.25W
RES . ,FXD ,CMPSN :4.7K OHM , 5 % ,0.25W
RES . ,FXD ,FILM : 52.3 OHM , 1% , 0.125W
RES . ,FXD ,FILM :52.3 OHM , 1% , 0.125W
RES . ,FXD ,FILM : 334 OHM , 1% , 0.25W

01121
01121
91637
91637
75042

1

CB3025
CB4725

MFF1816G52 R3OF
MFF1816652R30F
CEBTO- 3340F

C
1

?

R449
R451
R452
R453

R454

322-0180-00
321-0196-00
315-0101-00
321-0223-00
321-0164-00

RES . , FXD ,FILM : 732 OHM , 1% ,0.25W
RES . ,FXD ,FILM : 1.07K OHM , 1% ,0.125W
RES . ,FXD ,CMPSN : 100 OHM , 5 % , 0.25W
RES . ,FXD ,FILM : 2.05K OHM , 1 % ,0.125W
RES . ,FXD ,FILM :499 OHM , 1 % , 0.125W

75042
91637
01121
91637
91637

CEBTO- 7320F
MFF1816G10700F
CB1015
MFF1816G20500F
MFF1816G499ROF

R455
R457
R461
R464
R471

311-1138-00
315-0201-00
317-0101-00
310-0700-00
317-0101-00

RES . ,VAR ,NONWIR : IK OHM , 20 % , 0.50W
RES . ,FXD ,CMPSN : 200 OHM , 5 % , 0.25W
RES . ,FXD , CMPSN : 100 OHM , 5 % , 0.125W
RES . ,FXD ,WW : 430 OHM , 1% , 4W
RES . ,FXD , CMPSN : 100 OHM , 5 % , 0.125W

73138
01121
01121
80009
01121

72XW - 44-0-102
CB 2015
BB1015

310-0700-00
BB1015

4WR474
R502
R503
R507
R508

310-0700-00
315-0754-00
315-0334-00
321-0068-00
321-0068-00

RES . ,FXD ,WW : 430 OHM , 1% ,
RES . ,FXD ,CMPSN : 750K OHM , 5 % , 0.25W
RES . ,FXD ,CMPSN : 330K OHM , 5 % ,0.25W
RES . ,FXD ,FILM :49.9 OHM , 1% , 0.125W
RES . ,FXD ,FILM :49.9 OHM , 1% , 0.125W

80009
01121
01121
91637
91637

+

310-0700-00
CB7545
CB3345
MFF1816G49R90F
MFF1816G49R90F

R509
R511
R512
R516
R517

321-0068-00
316-0104-00
316-0563-00
321-0481-00
316-0101-00

RES . ,FXD ,FILM :49.9 OHM , 1 % ,0.125W
RES . ,FXD ,CMPSN : 100K OHM , 10 % , 0.25W
RES . ,FXD , CMPSN :56K OHM , 10 % , 0.25W
RES . ,FXD ,FILM : 1M OHM , 1% , 0.125W
RES . ,FXD ,CMPSN : 100 OHM , 10 % ,0.25W

91637
01121

01121
91637
01121

MFF1816649R90F
CB1041
CB 5631
MFF1816G10003F
CB1011

1
.

R518

R522
R523
R524
R525

316-0101-00
316-0101-00
316-0150-00
316-0150-00
316-0101-00

RES . ,FXD ,CMPSN : 100 OHM , 10 % , 0.25W
RES . ,FXD , CMPSN :100 OHM , 10 % , 0.25W
RES . ,FXD , CMPSN : 15 OHM , 10 % ,0.25W
RES . , FXD , CMPSN : 15 OHM , 10 % , 0.25W
RES . ,FXD ,CMPSN : 100 OHM , 10 % , 0.25W

01121
01121
01121
01121
01121

CB1011
CB1011
CB1501
CB1501
CB1011

XB292865R526
R527
R528
R529
R5301

317-0102-00
321-0209-00
315-0390-00
321-0209-00
311-1192-00

RES . ,FXD , CMPSN : IK OHM , 5 % , 0.125W
RES . ,FXD ,FILM : 1.47K OHM , 1% , 0.125W
RES . ,FXD , CMPSN : 39 OHM , 5 % , 0.25W
RES . ,FXD ,FILM :1.47K OHM , 1% , 0.125W
RES . ,VAR ,NONWIR : 10K OHM , 20 % , 1W

01121
91637
01121
91637
71590

BB1025
MFF1816614700F
CB3905
MFF1816G14700F
BR- 232-001

1
1

R531
R535
R536
R537
R538

316-0681-00
311-1230-00
315-0202-00
315-0560-00
315-0362-00

RES . ,FXD ,CMPSN :680 OHM , 10 % , 0.25W
RES . ,VAR,NONWIR :20K OHM , 20 % , 0.50W
RES . ,FXD , CMPSN : 2K OHM , 5 % , 0.25W
RES . ,FXD , CMPSN : 56 OHM , 5 % , 0.25W
RES . ,FXD , CMPSN : 3.6K OHM , 5 % , 0.25W

01121
32997

01121
01121
01121

CB6811
3386F- T04-203
CB2025
CB 5605
CB3625

1

�

1

�

�

�

�

R539
R540

R540

316-0222-00
315-0222-00
315-0182-00

B279999B250000
B280000

RES . ,FXD , CMPSN : 2.2K OHM , 10 % ,0.25W
RES . ,FXD , CMPSN : 2.2K OHM , 5 % , 0.25W
RES . ,FXD , CMPSN : 1.8K OHM , 5 % ,0.25W

01121
01121
01121

CB2221
CB2225
CB1825

IFurnished as a unit with $ 530 .
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1
R541
R542
R544
R545
R546

316-0682-00
316-0182-00
316-0103-00
311-1230-00
315-0101-00

RES . ,FXD , CMPSN :6.8K OHM , 10 % , 0.25W

RES . ,FXD ,CMPSN : 1.8K OHM , 10 % , 0.25W

RES . ,FXD , CMPSN : 10K OHM , 10 % ,0.25W

RES . ,VAR, NONWIR :20K OHM , 20 % , 0.50W

RES . ,FXD ,CMPSN : 100 OHM , 5 % , 0.25W

01121
01121
01121
32997
01121

CB6821
CB1821
CB1031

3386F - T04-203
CB1015

1R547
R549
R550
R551
R552

315-0101-00
315-0331-00

316-0330-00
323-0305-00
316-0330-00

RES. ,FXD , CMPSN : 100 OHM , 5 % , 0.25W

RES . ,FXD , CMPSN :330 OHM , 58,0.25W

RES . ,FXD , CMPSN : 33 OHM , 10 % ,0.25W

RES . , FXD , FILM : 14.7K OHM , 1% , 0.50W

RES . ,FXD ,CMPSN : 33 OHM , 10 % ,0.25W

01121
01121
01121
75042

01121

CB1015
CB3315

CB3301

CECTO- 1472F
CB3301

C

C

1

.
R553
R554

R555
R556
R557

316-0153-00
316-0104-00
311-1230-00
316-0562-00
321-0097-00

C

RES . ,FXD , CMPSN : 15K OHM , 10 % , 0.25W

RES . ,FXD ,CMPSN : 100K OHM , 10 % ,0.25W

RES . ,VAR ,NONWIR : 20K OHM , 20 % ,0.50W

RES . ,FXD , CMPSN :5.6K OHM , 10 % , 0.25W

RES . ,FXD ,FILM : 100 OHM , 1 % , 0.125W

01121
01121
32997
01121

91637

CB1531
CB1041
3386F- T04-203

CB5621

MFF1816G1OOROF

. ?

7R558
R602
R603

R604
R606

321-0258-00
316-0470-00

325-0073-00
321-0385-00
323-0480-00

RES . ,FXD ,FILM :4.75K OHM , 1 % , 0.125W

RES . ,FXD , CMPSN :47 OHM ,10 % , 0,25W

RES . ,FXD , FILM : 3.57M OHM , 1 % , 0.50W

RES . ,FXD ,FILM : 100K OHM , 1% , 0.125W

RES . ,FXD ,FILM : 976K OHM , 1% , 0.50W

91637
01121
03888

91637
91637

MFF1816G47500F
CB4701

PME70 - G35703F

MFF1816G10002F
MFF1226697602F

.

1
R607
R608
R609
R611
R612

321-0451-00
315-0200-00
316-0274-00
316-0104-00
316-0563-00

RES . ,FXD ,FILM :487K OHM , 1% , 0.125W

RES . ,FXD , CMPSN :20 OHM , 5 % ,0.25W

RES . ,FXD , CMPSN : 270K OHM , 10 % , 0.25W

RES . ,FXD, CMPSN : 100K OHM , 10 % ,0.25W

RES . ,FXD , CMPSN :56K OHM , 10 % , 0.25W

91637
01121
01121
01121
01121

MFF1816G48702F
CB 2005
CB2741
CB1041

CB5631
U

.

R616
R617
R618
R622
R623

321-0481-00

316-0101-00
316-0101-00
316-0101-00
316-0150-00

RES . ,FXD ,FILM : IM OHM , 1% , 0.125W

RES . ,FXD , CMPSN : 100 OHM , 10 % , 0.25W

RES . ,FXD , CMPSN : 100 OHM , 10 % , 0.25W

RES . ,FXD ,CMPSN : 100 OHM , 10 % , 0,25W

RES . ,FXD ,CMPSN : 15 OHM , 104,0.25W

91637
01121
01121
01121

01121

:

MFF1816G10003F
CB1011
CB1011

CB1011
CB1501

� �?

R624

R625
R626
R627

R628

316-0150-00
316-0101-00
317-0102-00
321-0209-00
315-0390-00

XB298265

RES . ,FXD ,CMPSN :15 OHM , 10 % ,0.25W

RES . ,FXD , CMPSN : 100 OHM , 10 % , 0.25W

RES . ,FXD , CMPSN : 1K OHM , 5 % , 0.125W

RES . ,FXD , FILM : 1.47K OHM , 1% , 0.125W

RES . ,FXD , CMPSN : 39 OHM , 5 % , 0.25W

01121
01121
01121
91637
01121

CB1501
CB1011
BB1025

MFF1816G14700F
CB 3905

1

7R629
R6301
R631
R635

R636

321-0209-00
311-1192-00
316-0681-00
311-1230-00

315-0202-00

RES . ,FXD ,FILM :1.47K OHM , 1% , 0.125W

RES . , VAR ,NONWIR : 10K OHM , 20 % , 1W

RES . ,FXD ,CMPSN :680 OHM , 10 % , 0.25W

RES . ,VAR,NONWIR :20K OHM , 20 % , 0.50W

RES . ,FXD ,CMPSN :2K OHM , 5 % , 0.25W

91637
71590
01121
32997
01121

MFF1816914700F
BR- 232-001
CB681l
3386F- T04-203

CB202512

1
I

R637
R638
R639

R640
R640

315-0560-00
315-0362-00
316-0222-00

315-0222-00
315-0182-00

RES . ,FXD ,CMPSN :56 OHM , 5 % , 0.25W

RES . ,FXD ,CMPSN : 3.6K OHM , 5 % , 0.25W

RES . ,FXD ,CMPSN : 2.2K OHM , 10 % ,0.25W

RES . ,FXD , CMPSN :2.2K OHM , 5 % , 0.25W

RES . ,FXD , CMPSN :1.8K OHM , 5 % , 0.25W

01121
01121

01121
01121
01121

CB5605
CB3625
CB2221
CB2225

CB1825
B279999B250000

B280000 1

U
R641
R642
R644

R645
R646

316-0682-00
316-0182-00
316-0103-00
311-1230-00
315-0101-00

RES . ,FXD , CMPSN :6.8K OHM , 10 % , 0.25W

RES . FXD , CMPSN : 1.8K OHM , 10 % , 0.25W

RES . ,FXD , CMPSN : 10K OHM , 10 % , 0.25W

RES . ,VAR,NONWIR : 20K OHM , 20 % , 0.50W

RES . ,FXD , CMPSN : 100 OHM , 5 % , 0.25W

01121
01121
01121

32997

01121

CB6821
CB 1821
CB1031

3386F- T04-203
CB1015

R647
R649
R650

315-0101-00
315-0331-00
316-0330-00

RES . ,FXD ,CMPSN : 100 OHM , 5 % , 0.25W

RES . ,FXD , CMPSN : 330 OHM , 5 % , 0.25W

RES . ,FXD , CMPSN : 33 OHM , 10 % , 0.25W

01121
01121
01121

CB1015
CB3315
CB3301

1Furnished as a unit with S630 .
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7 Replaceable Elect rical Parts � 465 Service ( SN B250000 - up )

C
Ckt No.

Tekt ronix

Part No.

Serial / Model No.
Eff Dscont Name & Descript ion

Mfr

Code Mfr Part Number

R651
R652

R655
R656
R657

323-0305-00

316-0330-00
311-1230-00
316-0562-00
321-0097-00

RES . ,FXD ,FILM : 14.7K OHM , 1% , 0.50W
RES . ,FXD ,CMPSN : 33 OHM , 10 % ,0.25W
RES . ,VAR, NONWIR :20K OHM , 20 % ,0.50W
RES .. , FXD , CMPSN : 5.6K OHM , 10 % ,0.25W
RES . ,FXD ,FILM : 100 OHM , 1% ,0.125W

1

75042
01121
32997
01121

91637

CECTO- 1472F
CB3301
3386F- T04-203
CB5621

MFF1816G1OOROF1

C

R658

R671
R672
R675
R676

321-0258-00
316-0100-00

315-0680-00
311-1259-00
315-0510-00

RES . ,FXD ,FILM :4.75K OHM , 1 % , 0.125W
RES . ,FXD ,CMPSN : 10 OHM , 10 % , 0.25W
RES . ,FXD ,CMPSN :68 OHM , 5 % , 0.25W
RES . ,VAR ,NONWIR : 100 OHM , 10 % , 0.50W
RES . ,FXD ,CMPSN :51 OHM , 5 % , 0.25W

91637
01121
01121

32997
01121

�

n

MFF1816G47500F
CB1001
CB6805
3329P-158-101
CB5105

R677
R678
R679
R681

R682

315-0102-00
315-0510-00
315-0120-00

316-0100-00
315-0680-00

RES . ,FXD ,CMPSN : 1K OHM , 5 % , 0.25W
RES . ,FXD , CMPSN :51 OHM , 5 % , 0.25W
RES . ,FXD , CMPSN : 12 OHM , 5 % , 0.25W
RES . ,FXD , CMPSN : 10 OHM , 10 % , 0.25W
RES . ,FXD ,CMPSN :68 OHM , 5 % , 0.25W

01121
01121
01121
01121
01121

CB1025
CB5105
CB1205
CB1001
CB6805

n
R683
R687
R688

R689
R690

315-0471-00
315-0102-00
315-0510-00
315-0120-00
316-0100-00

RES . ,FXD , CMPSN : 470 OHM , 5 % , 0.25W
RES . ,FXD , CMPSN : 1K OHM , 5 % , 0.25W
RES . ,FXD ,CMPSN :51 OHM , 5 % , 0.25W
RES . ,FXD , CMPSN : 12 OHM , 5 % , 0.25W
RES . ,FXD ,CMPSN : 10 OHM , 10 % , 0.25W

01121
01121

01121
01121
01121

CB4715
CB1025

CB5105
CB1205
CB1001

!

C

C

R691
R692
R694

R803
R804

316-0104-00
315-0152-00
315-0431-00

315-0391-00
321-0186-00

RES . ,FXD ,CMPSN : 100K OHM , 10 % , 0.25W
RES . ,FXD , CMPSN : 1.5K OHM , 5 % , 0.25W

RES . ,FXD ,CMPSN :430 OHM , 5 % , 0.25W
RES . ,FXD ,CMPSN : 390 OHM , 5 % , 0.25W
RES . , FXD ,FILM : 845 OHM , 1% , 0.125W

7

01121
01121
01121
01121

91637

CB1041
CB1525
CB4315
CB3915

MFF1816G845ROF1

R805
R807
R808

R809
R811

316-0220-00
321-0243-00
321-0206-00
315-0132-00
315-0390-00

RES . ,FXD ,CMPSN :22 OHM , 10 % , 0.25W
RES . ,FXD ,FILM :3.32K OHM , 1% ,0.125W
RES . ,FXD ,FILM :1.37K OHM , 1 % ,0.125W

RES . ,FXD ,CMPSN : 1.3K OHM , 5 % , 0.25W
RES . ,FXD , CMPSN :39 OHM , 5 % , 0.25W

01121
91637
91637
01121

01121

CB2201
MFF1816G33200F
MFF1816G13700F
CB1325

CB3905
1

1
.

R812
R814
R815
R817
R818

321-0211-00
315-0332-00
315-0151-00
315-0681-00
315-0681-00

RES . ,FXD ,FILM : 1.54K OHM , 1% , 0.125W
RES . ,FXD ,CMPSN :3.3K OHM , 5 % , 0,25W
RES . ,FXD , CMPSN : 150 OHM , 5 % , 0.25W
RES . ,FXD , CMPSN :680 OHM , 5 % , 0.25W
RES,,FXD , CMPSN :680 OHM , 5 % , 0.25W

91637
01121
01121
01121
01121

MFF1816G15400F

CB3325
CB1515
CB6815

CB6815

. 1R822
R823
R824
R827
R828

315-0103-00
315-0153-00
315-0103-00
315-0102-00
315-0102-00

RES . ,FXD , CMPSN : 10K OHM , 5 % , 0.25W
RES . ,FXD ,CMPSN :15K OHM , 5 % , 0.25W
RES . ,FXD , CMPSN : 10K OHM , 5 % , 0.25W
RES . ,FXD ,CMPSN : IK OHM , 5 % , 0.25W
RES . ,FXD ,CMPSN : 1K OHM , 5 % , 0.25W

01121
01121
01121
01121
01121

CB1035

CB1535
CB1035
CB1025

CB1025

�

�

nn

�

�

�

�

7

�

�

�

�

R829
R831
R834
R836

R838

316-0220-00

315-0102-00
315-0100-00
315-0100-00

316-0101-00

RES. ,FXD ,CMPSN : 22 OHM , 10 % , 0.25W
RES . ,FXD ,CMPSN : 1K OHM , 5 % , 0.25W
RES . ,FXD ,CMPSN : 10 OHM , 5 % , 0.25W
RES . ,FXD ,CMPSN : 10 OHM , 5 % ,0.25W
RES . ,FXD , CMPSN : 100 OHM , 10 % , 0.25W

01121
01121
01121
01121
01121

CB2201

CB1025
CB1005
CB1005
CB1011

1

R853
R854

R855
R856

R857

315-0471-00
321-0200-00
316-0220-00
316-0270-00
321-0243-00

RES . ,FXD ,CMPSN :470 OHM , 5 % , 0.25W
RES . ,FXD ,FILM : 1.18K OHM , 1% , 0.125W
RES . ,FXD ,CMPSN : 22 OHM , 10 % , 0.25W

RES . ,FXD , CMPSN : 27 OHM , 10 % ,0.25W
RES . ,FXD ,FILM :3.32K OHM , 1 % ,0.125W

01121
91637

01121

01121
91637

CB4715

MFF1816G11800F
CB2201

CB2701
MFF1816G33200F

7
1

R858

R859
R861

321-0201-00
315-0132-00
315-0390-00

RES . , FXD ,FILM : 1.21K OHM , 1% , 0.125W
RES . ,FXD , CMPSN : 1.3K OHM , 5 % , 0.25W
RES . ,FXD , CMPSN : 39 OHM , 5 % , 0.25W

91637
01121

01121

MFF1816012100F
CB1325
CB3905

C
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Replaceable Elect rical Parts � 465 Service ( SN B250000 - up )

Tekt ronix

Part No.

Serial / Model No.

Eff Dscont

Mfr

CodeCkt No. Name & Descript ion Mfr Part Number

R862
R863

R864
R865
R866

321-0209-00
315-0103-00
315-0332-00
315-0151-00
315-0471-00

RES , ,FXD ,FILM : 1.47K OHM , 1% , 0.125W

RES . ,FXD ,CMPSN : 10K OHM , 5 % , 0.25W

RES . ,FXD ,CMPSN : 3.3K OHM , 5 % , 0.25W

RES . ,FXD, CMPSN : 150 OHM , 5 % , 0.25W

RES . ,FXD , CMPSN :470 OHM , 5 % , 0.25W

91637
01121

01121
01121
01121

MFF1816G14700F
CB1035
CB3325
CB1515

CB4715
1

2

R871
R872
R877
R879

R879

315-0472-00
315-0241-00
315-0102-00
315-0274-00

315-0334-00

RES . , FXD, CMPSN :4.7K OHM , 5 % , 0.25W

RES , ,FXD ,CMPSN :240 OHM , 5 % , 0.25W

RES . , FXD , CMPSN : 1K OHM , 5 % , 0.25W

RES . ,FXD ,CMPSN :270K OHM , 5 % ,0.25W

RES . ,FXD ,CMPSN : 330K OHM , 5 % , 0.25W

01121
01121

01121
01121

01121

CB4725
CB 2415
CB1025
CB 2745
CB3345

!

C

C

C

B279999 .B250000
B280000

R1001
R1002

R1003
R1004
R1006

315-0360-00
303-0432-00
316-0101-00
315-0360-00
308-0421-00

RES . ,FXD ,CMPSN : 36 OHM , 5 % , 0.25W

RES . ,FXD ,CMPSN :4.3K OHM , 5 % , 1w

RES. ,FXD , CMPSN :100 OHM , 10 % , 0.25W

RES . ,FXD ,CMPSN : 36 OHM , 5 % , 0.25W

RES . ,FXD ,WW : 3K OHM , 5 % , 3W

01121
01121
01121
01121

91637

CB3605

GB4325
CB1011
� � 3605

CW - 2B B30000J

.

R1007
R1011
R1012

R1013
R1016

315-0271-00
316-0103-00
321-0164-00
321-0228-00
321-0195-00

RES . ,FXD ,CMPSN : 270 OHM , 5 % , 0.25W

RES . ,FXD ,CMPSN : 10K OHM , 10 % ,0,25W

RES . ,FXD ,FILM : 499 OHM , 1% , 0.125W

RES . , FXD ,FILM : 2.32K OHM , 1% ,0.125W

RES. ,FXD ,FILM :1.05K OHM , 1% , 0.125W

01121
01121
91637
91637
91637

CB2715
CB1031
MFF1816G499ROF
MFF1816G23200F
MFF1816G10500F

7 1
}

R1017

R1021
R1022
R1024
R1026

321-0250-00
321-0193-00
321-0193-00
321-0165-00
316-0181-00

RES . ,FXD ,FILM :3.92K OHM , 1% , 0.125W

RES . ,FXD ,FILM : 1K OHM , 1% , 0.125W

RES . , FXD ,FILM : 1K OHM , 1% , 0.125W

RES . ,FXD ,FILM :511 OHM , 1 % , 0.125W

RES . ,FXD , CMPSN : 180 OHM , 10 % , 0.25W

91637
91637

91637
91637

01121

MFF1816G39200F
MFF1816G10000F

MFF1816G10000F
MFF1816G511ROF
CB1811

1
R1029
R1031
R1032

R1033
R1035

316-0101-00

316-0470-00
316-0101-00
321-0256-00
316-0101-00

RES . , FXD ,CMPSN : 100 OHM , 10 % , 0.25W

RES . ,FXD , CMPSN :47 OHM , 10 % , 0.25W

RES . ,FXD , CMPSN : 100 OHM , 10 % , 0.25W

RES . ,FXD ,FILM :4.53K OHM , 1% , 0.125W

RES . ,FXD ,CMPSN : 100 OHM , 10 % ,0.25W

01121
01121

01121
91637

01121

CB1011

CB4701
CB1011

MFF1816G45300F
CB1011

� �

R1037

R1038
R1039

R1041
R1044

321-0251-01
316-0470-00

321-0228-00
316-0101-00
321-0227-00

RES . ,FXD ,FILM :4.02K OHM ,0.5 % ,0.125W

RES . ,FXD , CMPSN : 47 OHM , 10 % , 0.25W

RES . ,FXD ,FILM :2.32K OHM , 1% ,0.125W

RES , ,FXD , CMPSN : 100 OHM , 10 % , 0.25W

RES . ,FXD ,FILM :2.26K OHM , 1 % , 0.125W

91637
01121

91637
01121
91637

MFF1816G40200D
CB4701

MFF1816G23200F
CB1011
MFF1816G22600F

P

R1045
R1046

R1047
R1048

R1049

316-0101-00
301-0562-00

315-0681-00
315-0752-00
315-0681-00

RES . FXD , CMPSN : 100 OHM , 10 % , 0.25W

RES . ,FXD ,CMPSN :5.6K OHM , 5 % ,0.50W

RES . ,FXD , CMPSN :680 OHM , 5 % , 0.25W

RES . ,FXD , CMPSN : 7.5K OHM , 5 % , 0.25W

RES . ,FXD , CMPSN :680 OHM , 5 % ,0.25W

01121
01121

01121
01121
01121

CB1011
EB5625

CB6815
CB7525
CB6815

#

.R1052
R1053
R1054
R1057

R1061

315-0561-00
301-0622-00
315-0102-00

315-0562-00
315-0360-00

RES . ,FXD , CMPSN :560 OHM , 5 % , 0.25W

RES . ,FXD , CMPSN :6.2K OHM , 5 % , 0.50W

RES . ,FXD , CMPSN :1K OHM , 5 % , 0.25W

RES . ,FXD , CMPSN :5.6K OHM , 5 % , 0.25W

RES . ,FXD , CMPSN : 36 OHM , 5 % , 0.25W

01121
01121
01121
01121
01121

CB5615
EB6225

CB1025
CB5625
CB36051

R1062
R1063
R1064
R1065

R1066

301-0432-00
316-0101-00
315-0360-00
316-0220-00
308-0421-00

RES . ,FXD , CMPSN :4.3K OHM , 5 % , 0.50W

RES . ,FXD , CMPSN : 100 OHM , 10 % , 0.25W

RES . ,FXD , CMPSN : 36 OHM , 5 % , 0.25W

RES . ,FXD , CMPSN :22 OHM , 10 % , 0.25W

RES . ,FXD ,WW : 3K OHM , 5 % , 33W

01121
01121
01121

01121
91637

EB4325
CB1011
CB3605
CB 2201

CW - 2B B30000J

R1071
R1072

R1073

316-0103-00

321-0164-00
321-0228-00

RES . ,FXD , CMPSN : 10K OHM , 10 % , 0.25W

RES . ,FXD ,FILM : 499 OHM , 1% , 0.125W

RES . , FXD ,FILM : 2.32K OHM , 1% , 0.125W

01121

91637
91637

CB1031

MFF1816G499ROF
MFF1816G23200F

1
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Replaceable Elect rical Parts - 465 Service ( SN B250000 - up )�

�

�

n

C Tektronix

Part No.
Serial / Model No.
Eff DscontCkt No. Name & Descript ion

Mfr

Code Mfr Part Number

R1076
R1077
R1081

R1082
R1084

321-0195-00
321--0250-00
321-0193-00

321-0193-00
321-0165-00

RES . ,FXD ,FILM : 1.05K OHM , 1% , 0.125W
RES . ,FXD ,FILM : 3.92K OHM , 1% , 0.125W
RES . ,FXD , FILM : IK OHM , 1% , 0.125W
RES . ,FXD , FILM : IK OHM , 1% , 0.125W

RES . ,FXD ,FILM :511 OHM , 1 % ,0.125W

91637

91637
91637

91637

91637

MFF1816G10500F
MFF1816G39200F
MFF1816G10000F

MFF1816G10000F
MFF18166511ROF

n

R1086
R1089
R1091

R1092
R1093

316-0181-00
316-0101-00
316-0470-00
316-0101-00
321-0256-00

RES . ,FXD ,CMPSN : 180 OHM , 10 % , 0,25W
RES . , FXD ,CMPSN : 100 OHM , 10 % , 0.25W
RES . ,FXD , CMPSN :47 OHM , 10 % , 0.25W
RES . ,FXD , CMPSN : 100 OHM , 10 % , 0.25W
RES. ,FXD ,FILM :4.53K OHM ,1% , 0.125W

01121
01121
01121
01121
91637

CB1811
CB1011
CB4701
CB 1011

MFF1816G45300F1

RES .

C

R1095
R1097
R1098
Rl101
R1110

316-0101-00
321-0251-01
321-0229-00
315-0682-00
311-1464-00

RES , , FXD , CMPSN : 100 OHM , 10 % , 0.25W
,FXD ,FILM : 4.02K OHM ,0.5 % ,0.125W

RES . ,FXD ,FILM :2.37K OHM , 1 % ,0.125W

RES . ,FXD ,CMPSN :6.8K OHM , 5 % , 0.25W
RES . , VAR ,WW :2K OHM , 5 % , 2W

01121
91637
91637

01121
02111

CB1011
MFF1816G40200D
MFF1816G23700F
CB6825

534-264

.R11101
Rl111
R11111

R1112
R11121

311-1709-00
321-0169-00
321-0265-00

321-0068-00
321-0252-00

RES . ,VAR ,WW : 20K OHM , 10 % , 2W

RES . , FXD ,FILM : 562 OHM , 1% , 0.125W
RES . ,FXD ,FILM :5.62K OHM , 1% , 0.125W
RES . ,FXD ,FILM :49.9 OHM , 1% , 0.125W

RES . ,FXD ,FILM :4.12K OHM , 1% , 0.125W

73138
91637
91637
91637
91637

1

�

�

�

8136-22-0
MFF1816G562ROF
MFF1816G56200F
MFF1816G49R90F
MFF1816G41200F

R1113
R11131

Ril15
Rl117

R1130

321-0125-00
321-0154-00
311-1244-00
321-0231-00
315-0101-00

RES , ,FXD ,FILM : 196 OHM , 1% , 0.125W
RES. ,FXD ,FILM : 392 OHM , 1% , 0.125W
RES . ,VAR ,NONWIR : 100 OHM , 10 % , 0.50W
RES. ,FXD ,FILM :2.49K OHM , 1% , 0.125W
RES . ,FXD ,CMPSN : 100 OHM , 5 % , 0.25W

91637
91637
32997
91637

01121

MFF1816G196ROF
MFF1816G392ROF
3386X-T07-101

MFF1816G24900F
CB 10157

1

R1131
R1133
R1134
R1135
R1136

323-0498-04
323-0481-04
321-0648-04
321-0618-04
321-0414-04

RES . ,FXD ,FILM : 1.5M OHM ,0.1% ,0.50W
RES . ,FXD ,FILM : 1M OHM ,0.1% ,0.50W
RES . ,FXD ,FILM :500K OHM ,0.1% , 0.125W

RES . , FXD ,FILM : 250K OHM , 0.1% , 0.125W
RES . ,FXD ,FILM : 200K OHM , 0.1% , 0.125W

91637
91637
91637
91637
91637

HFF129015003B

MFF1226D10003B
HMF188D50002B
MFF1816D25002B
MFF1816D20002B

RES . 1

R1137
R1138

R11402
R1141
R11423

321-0385-04
321-0756-04
311-1701-00

315-0154-00
321-0222-07

RES . ,FXD ,FILM :100K OHM , 0.1% , 0.125W
. ,FXD ,FILM :50K OHM ,0.1% , 0.125W

RES . ,VAR,NONWIR :5OK OHM , 20 % , 1W
RES . ,FXD , CMPSN : 150K OHM , 5 % , 0.25W
RES . ,FXD ,FILM : 2K OHM , 0.1% , 0.125W

91637
91637
01121

01121
91637

MFF1816D10002B
MFF1816D50001B
12M572

CB1545

MFF1816020000B
1

n R11433 1
R11443
R1145
R1146

R1151

321-0193-07
321-0193-07
311-1245-00
315-0472-00

321-0429-00

RES . ,FXD ,FILM : 1K OHM ,0.1% , 0.125W
RES . ,FXD ,FILM : IK OHM ,0.1% , 0.125W
RES . , VAR ,NONWIR : 10K OHM , 10 % , 0.50W
RES . ,FXD , CMPSN :4.7K OHM , 5 % , 0.25W
RES . ,FXD ,FILM :287K OHM , 1% , 0.125W

91637

91637
73138
01121
91637

MFF1816010000B
MFF1816C10000B
72X- 28-0-103K
CB4725
MFF1816G28702F

4

�

�

R1153
R11554

R1161
R1163

R1164

321-0338-00

311-1410-00
323-0498-04
323-0481-04

321-0648-04

RES. ,FXD ,FILM : 32.4K OHM , 1% ,0.125W
RES . ,VAR ,NONWIR : 25K OHM , 20 % , 1W
RES . ,FXD ,FILM : 1,5M OHM , 0.1% , 0.50W

RES . FXD,FILM : 1M OHM ,0.1% ,0.50W
RES . ,FXD ,FILM :500K OHM ,0.1% ,0.125W

91637
01121
91637

91637
91637

MFF1816G32401F
10M923
HFF129015003B

MFF1226D10003B
HMF188050002B

R1165
R1166
R1167

R1168
R1170

321-0618-04
321-0414-04
321-0385-04
321-0756-04
315-0473-00

RES . , FXD ,FILM : 25OK OHM ,0.1% ,0.125W

RES . ,FXD ,FILM :200K OHM , 0.1% , 0.125W
RES . ,FXD ,FILM : 100K OHM , 0.1% , 0.125W
RES . ,FXD ,FILM :50K OHM , 0.1% ,0.125W
RES. ,FXD ,CMPSN :47K OHM , 5 % , 0.25W

91637
91637
91637
91637
01121

MFF1816D25002B
MFF1816D20002B
MFF1816D10002B

MFF1816D50001B
CB4735

1
f

.R1175
R1201
R1202

311-1245-00
316-0471-00
321-0212-00

RES . ,VAR ,NONWIR : 10K OHM , 10 % , 0.50W
RES . ,FXD , CMPSN :470 OHM , 10 % , 0.25W
RES . ,FXD ,FILM :1.58K OHM , 1% , 0.125W

73138
01121
91637

72X- 28-0-103K
CB4711
MFF1816015800F

�

�

n

ISee DM manual for alternate version .
2Furnished as a unit with S1140 .
3 Refer to DM manuals .
4Furnished as a unit with s1155A , B .
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Replaceable Elect rical Parts � 465 Service ( SN B250000 - up )

Tekt ronix

Part No.

Serial / Model No.

Eff Dscont

Mfr

CodeCkt No. Name & Descript ion Mfr Part Number

1
R1205A , B 311-1430-00
R1206 315-0202-00
R1207 315-0203-00
R1208 315-0432-00
R1209 315-0433-00

RES . ,VAR ,NONWIR :5K OHM X 50K OHM , 20 % , 0.50W

RES . ,FXD ,CMPSN :2K OHM , 5 % , 0.25W

RES . ,FXD , CMPSN : 20K OHM , 5 % , 0.25W

RES . ,FXD ,CMPSN :4.3K OHM , 5 % , 0.25W

RES . ,FXD , CMPSN :43K OHM , 5 % , 0.25W

01121
01121
01121
01121
01121

10M957
CB2025
CB2035
CB4325

CB4335

R1211
R1212

R1214
R1215
R1216

321-0130-00

316-0102-00
321-0174-00
311-1222-00
321-0264-00

RES,,FXD ,FILM :221 OHM , 1% , 0.125W

RES . ,FXD , CMPSN : 1K OHM , 10 % , 0.25W

RES . ,FXD ,FILM :634 OHM , 1% , 0.125W

RES. ,VAR,NONWIR : 100 OHM , 20 % , 0.50W

RES . ,FXD , FILM :5.49K OHM , 1 % ,0.125W

91637
01121
91637
32997

91637

MFF1816G221ROF
CB1021

MFF1816G634ROF
3386F- T04-101

MFF1816654900F

R1217
R1218
R1219

R1220
R1221

321-0147-00
315-0152-00
321-0164-00
321-0034-00
321-0173-00

RES . ,FXD ,FILM : 332 OHM , 1% , 0.125W

RES . ,FXD, CMPSN :1.5K OHM , 5 % , 0.25W

RES . ,FXD ,FILM :499 OHM , 1 % ,0.125W

RES , , FXD , FILM : 22.1 OHM , 1 % ,0.125W

RES . ,FXD , FILM :619 OHM , 1% , 0.125W

91637
01121

91637
91637
91637

MFF1816G332ROF
CB1525

MFF1816G499ROF
MFF1816G22RIOF
MFF1816G619ROF

1R1222
R1223

R1224
R1225
R1226

321-0173-00
321-0184-00
323-0248-00

311-1226-00
323-0296-00

RES . ,FXD ,FILM :619 OHM , 1% , 0.125W

RES . , FXD , FILM : 806 OHM , 1% , 0.125W

RES. ,FXD ,FILM :3.74K OHM , 1 % , 0.50W

RES . , VAR ,NONWIR :2.5K OHM , 20 % ,0.50W

RES . , FXD ,FILM : 11.8K OHM , 1% , 0.50W

91637
91637
75042
32997
75042

MFF1816G619ROF
MFF1816G806ROF

CECTO- 3741F
3386F- T04-252
CECTO-1182F

.

+R1228

R1229
R1231

R1232
R1233

321-0210-00

316-0154-00
321-0222-00
315-0270-00

321-0184-00

RES . , FXD ,FILM : 1,5K OHM , 1 % ,0.125W

RES . ,FXD ,CMPSN :150K OHM , 10 % , 0.25W

RES . , FXD , FILM : 2K OHM , 1% ,0.125W

RES . ,FXD , CMPSN : 27 OHM , 5 % , 0.25W

RES . ,FXD ,FILM :806 OHM , 1% , 0.125W

91637
01121
91637
01121

91637

MFF1816G15000F
CB 1541

MFF1816G20000F
CB2705

MFF1816G806ROF

?
.

1R1234

R1235
R1236
R1237
R1238

323-0248-00
323-0191-00

323-0296-00
311-1225-00
311-1222-00

RES . ,FXD ,FILM : 3.74K OHM , 1 % ,0.50W

RES . ,FXD ,FILM :953 OHM , 1% , 0.50W

RES . ,FXD ,FILM : 11.8K OHM , 1% ,0.50W

RES . , VAR ,NONWIR :1K OHM , 20 % ,0.50W

RES . ,VAR,NONWIR : 100 OHM , 20 % , 0.50W

75042
75042
75042
32997

32997

CECTO- 3741F
CECTO- 9530F
CECTO- 1182F
3386F- T04-102
3386F-T04-101

� � �1

u
R1239

R1241

R1242
R1244
R1246

321-0110-00
321-0168-00
321-0168-00
321-0122-00
321-0260-00

RES , ,FXD ,FILM : 137 OHM , 1% , 0.125W

RES . ,FXD ,FILM :549 OHM , 1% , 0.125W

RES . ,FXD ,FILM :549 OHM , 1% , 0.125W

RES . , FXD , FILM : 182 OHM , 1 % , 0.125W

RES . ,FXD , FILM : 4.99K OHM , 1% , 0.125W

91637
91637
91637
91637

91637

MFF1816G137ROF
MFF1816G549ROF
MFF1816G549ROF
MFF1816G182 ROF
MFF1816649900F

7R1247
R1248
R1249
R1253
R1254

315-0201-00
321-0228-00
315-0182-00
321-0299-00
321-0140-00

RES . ,FXD , CMPSN :200 OHM , 5 % , 0.25W

RES . ,FXD , FILM :2.32K OHM , 1% , 0.125W

RES . ,FXD , CMPSN : 1.8K OHM , 5 % ,0.25W

RES . ,FXD ,FILM : 12.7K OHM , 1% , 0.125W

RES . ,FXD ,FILM : 280 OHM , 1% , 0.125W

01121
91637
01121
91637
91637

CB2015

MFF1816G23200F
CB1825
MFF1816G12701F

MFF1816G280ROF

1

2

R1255
R1260
R1261
R1262

R1263

302-0181-00
322-0289-00

322-0289-00
321-0189-00
316-0470-00

RES . ,FXD , CMPSN :180 OHM , 10 % , 0.50W

RES . ,FXD ,FILM : 10K OHM , 1% ,0.25W

RES . , FXD ,FILM : 10K OHM , 1% , 0.25W

RES . ,FXD ,FILM : 909 OHM , 1% , 0.125W

RES . , FXD , CMPSN :47 OHM , 10 % , 0.25W

01121
75042
75042
91637
01121

EB1811

CEBTO- 1002F

CEBTO- 1002F
MFF1816G909ROF

CB4701

R1264
R1266
RI268

R1269
R1273

302-0393-00
316-0101-00
321-0222-00
321-0268-00
321-0299-00

RES. ,FXD , CMPSN : 39K OHM , 10 % , 0.50W

RES . ,FXD ,CMPSN : 100 OHM , 10 % , 0,25W

RES . ,FXD ,FILM : 2K OHM , 1% , 0.125W

RES . , FXD ,FILM :6.04K OHM , 1 % , 0.125W

RES . ,FXD , FILM : 12,7K OHM , 1% , 0.125W

01121
01121
91637
91637
91637

EB3931
CB1011
MFF1816G20000F
MFF1816460400F
MFF1816G12701F.

R1274

R1275
R1280

323-0177-00
302-0221-00

322-0289-00

RES . ,FXD ,FILM :680 OHM , 1% , 0.50W

RES. ,FXD , CMPSN : 220 OHM , 10 % , 0.50W

RES . ,FXD ,FILM : IOK OHM , 1% , 0.25W

91637
01121
75042

MFF12266681ROF
EB2211
CEBTO- 1002F
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Replaceable Elect rical Parts � 465 Service ( SN B250000 - up )�

�

Ckt No.

Tekt ronix

Part No.

Serial / Model No.
Eff Dscont Name & Descript ion

Mfr

Code Mfr Part Number

�
R1281
R1282
R1283
R1284
R1286

322-0289-00
321-0189-00

316-0470-00
302-0393-00
316-0101-00

RES . , FXD ,FILM : 10K OHM , 1% , 0.25W
RES . , FXD , FILM : 909 OHM , 1% , 0.125W
RES . ,FXD ,CMPSN :47 OHM , 10 % , 0.25W
RES . ,FXD ,CMPSN : 39K OHM , 10 % , 0.50W
RES . ,FXD ,CMPSN : 100 OHM , 10 % , 0.25W

75042
91637
01121
01121
01121

CEBTO- 1002F
MFF1816G909ROF
CB4701

EB3931

CB1011
C

1

n

R1288

R1289
R1301

R1302
R1303

316-0470-00
302-0273-00
321-0160-00
321-0160-00

321-0209-00

RES . ,FXD ,CMPSN :47 OHM , 10 % ,0.25W
RES . ,FXD ,CMPSN : 27K OHM , 10 % , 0.50W
RES . ,FXD ,FILM :453 OHM , 1% , 0.125W
RES . ,FXD ,FILM :453 OHM , 1% , 0.125W
RES . ,FXD ,FILM : 1.47K OHM , 1% , 0.125W

01121
01121
91637

91637
91637

CB4701
EB2731
MFF1816G453ROF
MFF1816G453ROF
MFF1816G14700F

?
/

1

C

R1304
R1306
R1307
R1308
R1314

315-0472-00
315-0112-00
321-0192-00
321-0171-00

315-0911-00

RES . ,FXD , CMPSN :4.7K OHM , 5 % , 0.25W
RES . ,FXD , CMPSN : 1.1K OHM , 5 % , 0,25W
RES . ,FXD ,FILM : 976 OHM , 1% , 0.125W
RES . ,FXD ,FILM :590 OHM , 1% , 0.125W
RES . ,FXD ,CMPSN : 910 OHM , 5 % ,0.25W

01121
01121
91637
91637

01121

CB4725
CB1125
MFF1816G976ROF
MFF18166590ROF
CB9115

C
1

315-0221-00
301-0471-00

1RES . ,FXD , CMPSN :220 OHM , 5 % , 0.25W
RES . ,FXD ,CMPSN :470 OHM , 5 % , 0.50W

01121
01121

CB2215
EB4715

R1315
R1317
R13181
R1321
R1322

321-0160-00
321-0160-00

RES . ,FXD ,FILM : 453 OHM , 1% , 0.125W
RES . FXD ,FILM :453 OHM , 1% , 0.125W

91637
91637

�

1

�

MFF1816G453ROF
MFF1816G453ROF

R1323
R1324
R1326

R1327
R1328

321-0209-00
315-0472-00
315-0112-00
321-0192-00
321-0171-00

RES . ,FXD ,FILM :1.47K OHM , 1% , 0.125W
RES . ,FXD , CMPSN :4.7K OHM , 5 % , 0.25W

RES . ,FXD ,CMPSN :1.1K OHM , 5 % ,0.25W
RES . ,FXD ,FILM : 976 OHM , 1% ,0.125W
RES . ,FXD ,FILM : 590 OHM , 1 % ,0.125W

91637
01121
01121
91637
91637

MFF1816G14700F
CB4725
CB1125

MFF1816G976ROF
MFF18166590ROF

R1334
R1335
R1337

R1339
R1345

315-0911-00

315-0221-00
301-0471-00
316-0220-00
315-0202-00

RES . ,FXD , CMPSN :910 OHM , 5 % , 0.25W
RES . ,FXD , CMPSN :220 OHM , 5 % , 0.25W
RES . ,FXD , CMPSN :470 OHM , 5 % ,0.50W
RES . ,FXD , CMPSN :22 OHM , 10 % ,0.25W
RES . ,FXD , CMPSN :2K OHM , 5 % , 0.25W

01121
01121

01121
01121
01121

CB9115
CB2215
EB4715
CB 2201
CB 2025

?
1

1

�

R1348

R1349
R1400
R1401
R1402

316-0220-00
316-0220-00
311-1228-00
322-0464-00
316-0224-00

RES. ,FXD ,CMPSN :22 OHM , 10 % , 0.25W
RES . ,FXD , CMPSN :22 OHM , 10 % , 0.25W
RES. ,VAR ,NONWIR : 10K OHM , 20 % ,0.50W
RES . ,FXD ,FILM :665K OHM , 1% , 0.25W

RES . ,FXD ,CMPSN :220K OHM , 10 % ,0.25W

01121
01121
32997
75042

01121

CB2201
CB2201
3386F- T04-103
CEBTO- 6653F
CB2241

1

1R1403

R1404
R1406

R1407
R1408

315-0273-00
315-0103-00
316-0683-00
316-0102-00
315-0242-00

RES . ,FXD , CMPSN : 27K OHM , 5 % , 0.25W
RES . ,FXD , CMPSN : 10K OHM , 5 % , 0.25W

RES . ,FXD , CMPSN :68K OHM , 10 % ,0.25W
RES . ,FXD ,CMPSN : 1K OHM , 10 % ,0.25W
RES . ,FXD ,CMPSN :2.4K OHM , 5 % , 0.25W

01121
01121
01121
01121
01121

CB2735
CB1035

CB6831
CB1021
CB2425! 1

R1409
R1411
R1412
R1413
R ] 414

316-0104-00

321-0327-00
321-0329-00
316-0103-00
316-0392-00

RES . ,FXD ,CMPSN : 100K OHM , 10 % ,0.25W
RES . , FXD , FILM : 24.9K OHM , 1% , 0.125W
RES . ,FXD ,FILM : 26 .IK OHM , 1% , 0.125W

RES . ,FXD , CMPSN : 10K OHM , 10 % ,0.25W
RES , , FXD , CMPSN : 3.9K OHM , 10 % ,025W

01121

91637
91637

01121
01121

CB1041
MFF1816G24901F
MFF1816G26101F
CB1031
� � 3921

?

R1416

R1420
R1421
R1422
R1423

316-0472-00
315-0394-00
316-0103-00
316-0103-00
316-0103-00

RES . ,FXD , CMPSN :4.7K OHM , 10 % , 0.25W
RES . ,FXD ,CMPSN : 390K OHM , 5 % , 0.25W
RES . ,FXD , CMPSN : 10K OHM , 10 % ,0.25W
RES . ,FXD ,CMPSN :10K OHM , 10 % , 0.25W
RES . ,FXD , CMPSN : 10K OHM , 10 % , 0.25W

01121
01121
01121
01121
01121

CB4721

CB3945
CB1031
CB1031
CB1031

1

1

1

�

n

�

�

�

�

R1427
R1428
R1430

316-0106-00
315-0182-00
311-0075-00

RES . ,FXD ,CMPSN : 10M OHM , 10 % , 0.25W

RES . ,FXD , CMPSN : 1.8K OHM , 5 % , 0.25W
RES,,VAR ,NONWIR : 5M OHM , 20 %

01121
01121
12697

CB1061
CB1825
381 - CM16993

I see DM44 manual .
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Tekt ronix

Part No.

Serial / Model No.

Eff Dscont

Mfr

CodeCkt No. Name & Descript ion Mfr Part Number

U
R1431A
R1431B
R14310
R14310

307-0290-04

RES . ,FXD ,FILM :6.57M OHM

RES . FXD ,FILM : 23.6M OHM

RES . ,FXD ,FILM :550K OHM

RES. ,FXD ,FILM :24.5M OHM

RES . ,VAR, NONWIR :5K OHM X 2.5M OHM , 10 %

80009 307-0290-04

R14341 311-1538-00 01121 11M518

u

!
R1440
R1442
R1445
R1446
R1447

311-1313-00
311-1235-00
311-1372-00
311-1227-00
315-0223-00

RES . ,VAR,NONWIR :2K OHM , 20 % , lw

RES . ,VAR ,NONWIR : 100K OHM , 20 % , 0.50W

RES . ,VAR, NONWIR : 100K OHM , 20 % , 1W

RES . , VAR ,NONWIR :5K OHM , 20 % , 0.50W

RES . , FXD , CMPSN :22K OHM , 5 % , 0.25W

01121
32997
01121

32997
01121

73M4G048L202M

3386F- T04-104
10M835
3386F- T04-502

CB2235

R1448
R1449
R1451
R1452

R1453

315-0183-00
316-0101-00
301-0243-00
316-0221-00
316-0470-00

RES .. ,FXD , CMPSN : 18K OHM , 5 % , 0.25W

RES . ,FXD ,CMPSN : 100 OHM , 10 % , 0.25W

RES . ,FXD ,CMPSN : 24K OHM , 5 % , 0.50W

RES . ,FXD , CMPSN : 220 OHM , 10 % ,0.25W

RES . ,FXD , CMPSN :47 OHM , 10 % , 0.25W

01121

01121
01121
01121
01121

CB1835
CB1011
EB 2435

CB2211
CB4701

1

R14601
R1461

R1462
R1463
R1464

311-1538-00
315-0302-00
315-0242-00
315-0122-00
315-0153-00

RES . , VAR ,NONWIR :5K OHM X 2.5M OHM , 10 %

RES . ,FXD , CMPSN : 3K OHM , 5 % , 0.25W

RES . ,FXD , CMPSN : 2.4K OHM , 5 % , 0,25W

RES . ,FXD , CMPSN : 1.2K OHM , 5 % , 0.25W

RES . ,FXD , CMPSN : 15K OHM , 5 % , 0.25W

01121
01121
01121
01121
01121

11M518
CB3025
CB2425

CB1225
CB1535

1

[R1466
R1467
R1468
R1469
R1470

321-0220-00
321-0168-00

321-0249-00
323-0322-00
321-0307-00

RES . ,FXD ,FILM : 1.91K OHM , 1% , 0.125W

RES. ,FXD ,FILM :549 OKM , 1% , 0.125W

RES . , FXD ,FILM : 3.83K OHM , 1% , 0.125W

RES . ,FXD ,FILM : 22.1K OHM , 1% , 0.50W

RES . ,FXD ,FILM :15.4K OHM , 1 % , 0.125W

91637
91637
91637
75042
91637

MFF1816619100F
MFF18166549ROF

MFF1816G38300F
CECTO- 2212F
MFF1816G15401F

7

U

�

R1471
R1472
R1473
R1474
R1475

316-0101-00
316-0391-00
316-0102-00
316-0101-00

316-0102-00

RES . ,FXD ,CMPSN : 100 OHM , 10 % , 0.25W

RES . ,FXD ,CMPSN : 390 OHM , 10 % , 0.25W

RES . ,FXD , CMPSN : 1K OHM , 10 % ,0.25W
RES . ,FXD ,CMPSN : 100 OHM , 10 % , 0.25W

RES . ,FXD ,CMPSN : IK OHM , 10 % , 0.25W

01121
01121
01121

01121
01121

CB1011

CB 3911
CB1021

CB1011
CB1021

1

1R1476
R1477
R1478
R1480
R1481

315-0911-00
321-0201-00
302-0393-00

311-1231-00
316-0103-00

RES . ,FXD ,CMPSN : 910 OHM , 5 % , 0.25W

RES . ,FXD ,FILM : 1.21K OHM , 1% , 0.125W
RES . , FXD , CMPSN : 39K OHM , 10 % ,0.50W
RES . ,VAR ,NONWIR : 25K OHM , 20 % ,0.50W

RES . ,FXD , CMPSN : 10K OHM , 10 % ,0.25W

01121
91637
01121

32997
01121

CB9115
MFF1816G12100F
EB 3931

3386F- T04-253
CB1031

R1482
R1184
R1485
R1486
R1488

316-0102-00
316-0471-00
316-0221-00
316-0226-00
316-0102-00

RES , ,FXD ,CMPSN : 1K OHM , 10 % , 0.25W

RES . ,FXD , CMPSN :470 OHM , 10 % , 0.25W

RES . ,FXD ,CMPSN : 220 OHM , 10 % , 0.25W

RES . ,FXD ,CMPSN : 22M OHM , 10 % ,0.25W

RES . ,FXD , CMPSN : 1K OHM , 10 % ,0.25W

01121
01121
01121

01121
01121

CB1021
CB 4711

CB2211

CB2261
CB1021

7
.

. 1R1510
R1511
R1516
R1517
R1518

316-0103-00
316-0103-00
308-0363-00
315-0200-00
303-0203-00

RES . , FXD ,CMPSN : 10K OHM , 10 % , 0.25W

RES . ,FXD , CMPSN : 10K OHM , 10 % , 0.25W

RES . , FXD ,WW : 3K OHM , 5 % , 8W
RES . ,FXD , CMPSN : 20 OHM , 5 % , 0.25W
RES . , FXD , CMPSN : 20K OHM , 5 % , 1W

01121
01121
91637
01121
01121

CB1031
CB1031

RS8 - B30000J
CB 2005
GB2035

U

. 1R1519
R1521
R1523

R1524
R1525

315-0101-00
323-0269-00
321-0292-00

303-0472-00
316-0102-00

RES . ,FXD ,CMPSN : 100 OHM , 5 % , 0.25W

RES . ,FXD ,FILM :6.19K OHM , 1 % , 0.50W
RES . ,FXD ,FILM : 10.7K OHM , 1 % , 0.125W

RES . , FXD ,CMPSN : 4.7K OHM , 5 % , lW

RES . ,FXD , CMPSN : IK OHM , 10 % , 0.25W

01121
75042
91637
01121
01121

CB1015

CECTO- 6191F
MFF1816410701F
GB4725

CB1021
1

U
R1527
R1528

R1532

315-0183-00
303-0223-00

315-0122-00

RES . , FXD ,CMPSN : 18K OHM , 5 % , 0.25W

RES. ,FXD , CMPSN : 22K OHM , 5 % , 1W

RES. ,FXD ,CMPSN : 1.2K OHM , 5 % ,0.25W

01121
01121
01121

CB1835
GB2235

CB1225! 1

1R1434 and R1460 furnished as a unit .

y
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Replaceable Elect rical Parts � 465 Service (SN B250000 - up )�

�
Tekt ronix

Part No.CCkt No.

Serial / Model No.

Eff Dscont Name & Descript ion

Mfr

Code Mfr Part Number

� I

R1533
R1534
R1537

R1538
R1539

315-0563-00
307-0052-00
321-0366-00
311-1226-00
321-0296-00

RES . ,FXD , CMPSN :56K OHM , 5 % , 0.25W
RES . ,FXD ,CMPSN : 3 OHM , 5 % , 0.50W
RES . , FXD , FILM :63.4K OHM , 1% , 0.125W
RES . ,VAR ,NONWIR :2.5K OHM , 20 % , 0.50W
RES . ,FXD ,FILM :11.8K OHM , 1% , 0.125W

01121
01121
91637

32997
91637

CB5635
EB30G5

MFF1816G63401F
3386F- T04-252
MFF1816G11801F

1
P

C R1543
R1544
R1.546

R1547
R1549

321-0966-03
321-0603-00
315-0102-00
315-0153-00
308-0459-00

RES . ,FXD ,FILM :40K OHM , 0.25 % , 0.125W
RES . , FXD ,FILM : 15K OHM ,0.25 % , 0.125W
RES . ,FXD , CMPSN : 1K OHM , 5 % , 0.25W
RES , ,FXD ,CMPSN : 15K OHM , 5 % , 0,25W
RES . ,FXD ,WW : 1.1 OHM , 5 % , 3W

91637

91637
01121
01121
91637

MFF1816D400010
MFF1816D150010
CB1025
CB1535
RS2B - DIR100J

+
.n

n

R1553

R1554
R1556
R1557

R1559

321-0775-03
321-0774-03
315-0102-00

315-0512-00
307-0093-00

RES . ,FXD ,FILM :45K OHM ,0.25 % ,0.125W
RES . ,FXD ,FILM : 4.5K OHM ,0.25 % ,0.125W
RES . ,FXD , CMPSN : 1K OHM , 5 % , 0.25W
RES . ,FXD ,CMPSN :5.IK OHM , 5 % , 0.25W
RES . ,FXD , CMPSN : 1,2 OHM , 5 % , 0.50W

91637
91637
01121
01121
01121

MFF1816D45001C
MFF1816D45000C
CB1025

CB5125
EB12G5

R1563
R1564
R1565
R1566
R1567

321-0274-00
321-0967-03
321-0962-03

315-0471-00
315-0242-00

RES . ,FXD ,FILM :6.98K OHM , 1% , 0.125W
RES . , FXD ,FILM :55K OHM , 0.25 % ,0.125W
RES . , FXD ,FILM :8K OHM ,0.25 % , 0.125W
RES . ,FXD ,CMPSN :470 OHM , 5 % , 0.25W
RES. ,FXD , CMPSN :2.4K OHM , 5 % , 0.25W

91637
91637
91637
01121

01121

MFF1816G69800F
MFF1816D550010
MFF1816D80000C
CB4715
CB 24251

n

n

R1569
R1570
R1571
R1.581
R1584

308-0459-00
311-1373-00
315-0302-00
315-0153-00
321-0359-00

RES . , FXD ,WW : 1.1 OHM , 5 % , 3W

RES . ,VAR ,NONWIR : 5K OHM , 20 % , lw
RES . ,FXD , CMPSN : 3K OHM , 5 % , 0,25W
RES . ,FXD , CMPSN : 15K OHM , 5 % , 0.25W

RES . ,FXD ,FILM :53.6K OHM , 1% , 0.125W

91637
01121
01121
01121

91637

RS2B -D1R100J
16M188
CB 3025
CB1535

MFF1816G53601F

1

R1585
R1586
R1587

R1589
R1591

321-0278-00
316-0104-00
316-0104-00
315-0102-00
315-0912-00

RES . ,FXD ,FILM :7.68K OHM , 1% , 0.125W
RES . ,FXD ,CMPSN : 100K OHM , 10 % ,0.25W
RES . ,FXD , CMPSN : 100K OHM , 10 % , 0.25W
RES . ,FXD ,CMPSN :1K OHM , 5 % ,0.25W
RES . FXD ,CMPSN : 9.1K OHM , 5 % , 0.25W

91637
01121

01121
01121
01121

MFF1816G76800F
CB1041

CB 1041
CB1025
CB9125

n 1

R1592
R1593
R1594
R1596
R1597

315-0473-00
315-0822-00
315-0513-00

315-0512-00
311-1221-00

RES . ,FXD , CMPSN :47K OHM , 5 % , 0.25W
RES . ,FXD ,CMPSN :8.2K OHM , 5 % , 0.25W
RES .6. ,FXD ,CMPSN :51K OHM , 5 % , 0.25W
RES . ,FXD , CMPSN : 5 .IK OHM , 5 % , 0.25W
RES . ,VAR ,NONWIR :50 OHM , 20 % , 0.50W

01121
01121
01121

01121
32997

CB4735
CB8225
CB5135
CB5125
3386F- T04-5001

�
1

�

�

�

R1598
R1599
R1691

R1692
R1693

321-0107-00
321-0001-00
303-0150-00
321-0062-00
323-0140-00

RES . ,FXD ,FILM : 127 OHM , 1% , 0.125W
RES . ,FXD ,FILM : 10 OHM , 1 % ,0.125W
RES . ,FXD , CMPSN : 15 OHM , 5 % , 1W
RES . ,FXD ,FILM :43.2 OHM , 1% ,0.125W
RES . ,FXD ,FILM : 280 OHM , 1% , 0.50W

91637

75042
01121
91637
75042

MFF1816G127ROF
CEATO- 10ROOF
GB1505

MFF1816G43R20F
CECTO- 2800F

+
.

R1694
R1695

R1697
R1698
R4401

323-0140-00
321-0228-00
321-0201-00
315-0363-00
321-0068-00

RES . ,FXD ,FILM : 280 OHM , 1% ,0.50W
RES . FXD,FILM : 2.32K OHM , 1% , 0.125W
RES . ,FXD ,FILM : 1.21K OHM ,1,0.125W
RES . ,FXD , CMPSN : 36K OHM , 5 % , 0.25W
RES . ,FXD ,FILM :49.9 OHM , 1% , 0.125W

75042
91637
91637

01121
91637

CECTO- 2800F
MFF1816G23200F
MFF1816G12100F
� � 3635

MFF1816G49R90F

7R4402
R4403
R4404
R4406
R4408

315-0301-00
321-0097-00
321-0097-00
315-0242-00
321-0095-00

RES. ,FXD ,CMPSN : 300 OHM , 5 % , 0.25W
RES,,FXD ,FILM :100 OHM , 1 % ,0.125W
RES , ,FXD ,FILM : 100 OHM , 1% , 0.125W

RES . ,FXD ,CMPSN :2.4K OHM , 5 % , 0.25W
RES. ,FXD ,FILM :95.3 OHM , 1 % , 0.125W

01121
91637
91637

01121
91637

CB 3015

MFF1816G1OOROF
MFF1816G1OOROF
CB2425

MFF1816G95R3OF

1R4409
R4411
R4412

321-0189-00
321-0068-00
315-0301-00

RES . ,FXD ,FILM :909 OHM , 1% , 0.125W
RES. ,FXD ,FILM :49.9 OHM , 1% , 0.125W
RES . ,FXD ,CMPSN : 300 OHM , 5 % , 0.25W

91637

91637
01121

MFF1816G909ROF

MFF1816G49R90F
� � 3015

�

�

�
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Replaceable Elect rical Parts � 465 Service ( SN B250000 - up )

Tekt ronix

Part No.

Serial / Model No.
Eff Dscont

Mfr

CodeCkt No. Name & Descript ion Mfr Part Number

R4413
R4414
R4416
R4418

R4419

321-0097-00
321-0097-00

315-0242-00
311-1237-00

321-0189-00

RES . ,FXD ,FILM :100 OHM , 1% , 0.125W

RES . ,FXD ,FILM : 100 OHM , 1% , 0.125W
RES . ,FXD ,CMPSN :2.4K OHM , 5 % , 0.25W
RES . , VAR ,NONWIR : 1K OHM , 10 % , 0.50W
RES . , FXD ,FILM : 909 OHM , 1% , 0.125W

91637
91637
01121
32997

91637

MFF1816G100ROF
MFF1816GIOOROF
CB2425
3386X-107-102
MFF1816G909ROF

LR4421
R4422

R4423
R4424

R4425

321-0089-00
311-1278-00

315-0101-00
315-0101-00
311-1238-00

RES . ,FXD ,FILM :82.5 OHM , 1% , 0.125W

RES . ,VAR ,NONWIR : 250 OHM , 10 % , 0.5W
RES . ,FXD , CMPSN :100 OHM , 5 % , 0.25W
RES . ,FXD ,CMPSN : 100 OHM , 5 % , 0.25W

RES . , VAR ,NONWIR :5K OHM ,10 % , 0.50W

91637

32997
01121
01121
73138

MFF1816682R50F

3329W-158-251
CB1015
CB1015
728-27-0.502K

u

R4427
R4430
R4431
R4432
R4433

311-1225-00
323-0147-00
317-0220-00

315-0101-00
323-0118-00

RES . ,VAR ,NONWIR : 1K OHM , 20 % , 0.50W

RES . ,FXD ,FILM :332 OHM , 1% , 0.50W
RES . ,FXD ,CMPSN : 22 OHM , 5 % , 0.125W
RES . ,FXD ,CMPSN : 100 OHM , 5 % , 0.25W
RES . ,FXD ,FILM : 165 OHM , 1% , 0.50W

32997
75042
01121

01121
91637

3386F- T04-102
CECTO- 3320F
BB2205

CB1015
MFF1226G165ROF

R4434

R4435
R4436

R4437
R4438

315-0100-00
321-0059-00

317-0100-00

317-0751-00
311-1260-00

RES . ,FXD , CMPSN : 10 OHM , 5 % , 0.25W

RES. ,FXD ,FILM :40.2 OHM , 1 % ,0.125W
RES . ,FXD , CMPSN : 10 OHM , 5 % , 0.125W
RES . ,FXD ,CMPSN :750 OHM , 5 % , 0.125W
RES . ,VAR ,NONWIR : 250 OHM , 10 % ,0.50W

01121
91637
01121
01121
32997

CB 1005
MFF1816G40R20F
BB1005
BB7515
3329P- 158-251

R4440
R4441
R4442
R4443
R4444

323-0147-00
317-0220-00
315-0101-00
323-0118-00
315-0100-00

RES . ,FXD ,FILM : 332 OHM , 1% , 0.50W
RES . ,FXD ,CMPSN :22 OHM , 5 % , 0.125W

RES . ,FXD , CMPSN : 100 OHM , 5 % , 0.25W

RES . ,FXD ,FILM : 165 OHM , 1 % ,0.50W
RES . , FXD , CMPSN : 10 OHM , 5 % , 0.25W

75042
01121

01121
91637
01121

CECTO- 3320F
BB2205

CB1015

MFF1226G165ROF
CB 1005

R4445
R4448
R4449

R4451
R4452

321-0059-00
315-0622-00
321-0193-00
315-0820-00
315-0301-00

RES . ,FXD ,FILM :40.2 OHM , 1% , 0.125W
RES . ,FXD , CMPSN :6.2K OHM , 5 % , 0.25W
RES . ,FXD ,FILM : 1K OHM , 1% , 0.125W

RES . FXD ,CMPSN : 82 OHM , 5 % , 0.25W
RES . ,FXD , CMPSN : 300 OHM , 5 % , 0.25W

91637
01121

91637
01121

01121

MFF1816G40R20F
CB6225

MFF1816G10000F
CB8205

CB3015
uF

:R4453
R4462
R4463
R4464
R4465

323-0157-00
321-0205-00
321-0219-00
321-0093-00
321-0126-00

RES . ,FXD ,FILM : 422 OHM , 1% , 0.50W
RES . ,FXD ,FILM :1.33K OHM , 1% , 0.125W
RES . ,FXD ,FILM : 1.87K OHM , 1 % , 0.125W
RES . ,FXD ,FILM : 90.9 OHM , 1 % , 0.125W
RES . ,FXD ,FILM : 200 OHM , 1% , 0.125W

91637
91637

91637

91637
91637

MFF1226G422ROF
MFF1816613300F
MFF1816G18700F
MFF1816G9OR9OF

MFF1816G200ROF

1 1

R4466
R4468

R4469
R4474
R4475

311-1226-00
321-0031-00
323-0068-00
321-0093-00
321-0126-00

RES . ,VAR , NONWIR :2.5K OHM , 20 % , 0.50W
RES . ,FXD ,FILM :20.5 OHM , 1% , 0.125W
PES . , FXD ,FILM :49.9 OHM , 1 % ,0.50W
RES . ,FXD ,FILM : 90.9 OHM , 1% , 0.125W
RES . ,FXD ,FILM : 200 OHM , 1% , 0.125W

32997
91637

75042
91637

91637

3386F- T04-252
MFF1816G2ORSOF
CECTO- 49R90F

MFF1816G9OROOF
MFF1816G200ROF

7

1 +
1

R4478
R4480
R4481

R4482
R4483

321-0031-00
315-0100-00
301-0820-00
315-0820-00
310-0700-00

RES . ,FXD ,FILM : 20.5 OHM , 1 % ,0.125W
RES , , FXD , CMPSN : 10 OHM , 5 % , 0.25W

RES . ,FXD , CMPSN : 82 OHM , 5 % , 0.50W

RES. ,FXD ,CMPSN :82 OHM , 5 % , 0.25W
RES . ,FXD ,WW :430 OHM , 1 % , 4W

91637
01121
01121
01121
80009

MFF1816G20R50F
CB1005
EB8205

CB8205

310-0700-00B250000 B294184 .

B294185R4483
R4485
R4487

R4491
R4492

1

308-0758-00
301-0100-00
315-0180-00
301-0820-00
315-0820-00

RES . ,FXD ,WW :430 OHM , 1% , 7W
RES . ,FXD , CMPSN : 10 OHM , 5 % , 0.50W
RES . ,FXD , CMPSN : 18 OHM , 5 % , 0.25W
RES . ,FXD ,CMPSN :82 OHM , 5 % , 0.50W
RES . ,FXD , CMPSN :82 OHM , 5 % , 0.25W

14193
01121
01121
01121
01121

SP11515-430ROF
EB1005
CB1805
EB8205
CB8205

U

B294184R4493
R4493
R4497

310-0700-00
308-0758-00
315-0180-00

B250000
B294185

RES . ,FXD ,WW :430 OHM , 1% , 4W
RES. ,FXD ,WW :430 OHM , 1% , 7W
RES . ,FXD , CMPSN : 18 OHM , 5 % , 0.25W

80009
14193
01121

310-0700-00
SP11515-430ROF
CB1805

1
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Replaceable Elect rical Parts - 465 Service ( SN B250000 -up )
n

�
Tekt ronix

Part No.

Serial / Model No.
Eff DscontCCkt No.

Mfr

CodeName & Descript ion Mfr Part Number

n

R4498
R4499

315-0100-00
315-0100-00

RES . ,FXD , CMPSN : 10 OHM , 5 % , 0.25W
RES . ,FXD ,CMPSN : 10 OHM , 5 % , 0.25W

01121
01121

CB 1005
CB1005

RT39

1

n

RT131
RT231
RT422
RT557

307-0124-00

307-0124-00
307-0124-00
307-0181-00
307-0124-00

RES THERMAL : 5K OHM , 10 %
RES . , THERMAL:5K OHM , 10 %
RES . , THERMAL : 5K OHM , 10 %

THERMAL : 100K OHM , 10 % , 4MW /DEG C
RES . THERMAL : 5K OHM , 10 %

50157

50157
50157
15454
50157

1D1618
1D1618
1D1618
1.DE104 - K - 220EC
1D1618

RES . , 1

RES . IRT657
RT1230
RT1696
RT4448

307-0124-00
307-0122-00
307-0124-00
307-0181-00

1
THERMAL : 5K OHM , 10 %

RES . , THERMAL :50 OHM , 10 %
RES . , THERMAL :SK OHM , 10 %
RES. , THERMAL : 100K OHM , 10 % , 4MW / DEG C

50157
50157
50157
15454

1D1618
3D1515
1D1618
1DE104 - K- 220EC

S52

105-0342-01 DRUM , CAM SWITCH : VOLTS/ DIV CH 1 80009 105-0342-01S10 1
$ 55
S60 105-0342-01 DRUM , CAM SWITCH : VOLTS / DIV CH 2 80009 105-0342-01
s1121

1

$ 212

S225
S338A
S338B
S350

260-1208-00
105-0423-00
105-0421-00
260-1424-01

SWITCH , PUSH :DPDT
ACTUATOR, SWITCH :
ACTUATOR , SWITCH :
SWITCH , PUSH :

80009
80009
80009
80009

260-1208-00
105-0423-00
105-0421-00
260-1424-01

S400
S510
S515

4
S530
S610

260-1421-00
105-0401-00
105-0399-00

SWITCH , PUSH : 1 STA ,MOMENTARY,NON - SHORT
ACTUATOR , SWITCH :
ACTUATOR , SWITCH :

80009
80009
80009

260-1421-00
105-0401-00
105-0399-00

105-0400-00 ACTUATOR, SWITCH : 80009 105-0400-00

105-0399-00 ACTUATOR , SWITCH : 80009 105-0399-0056155
S630
sl100
S1120

6
S1140

260-1422-00
260-1423-00

SWITCH , PUSH :
SWITCH , PUSH :

80009
80009

260-1422-00
260-1423-00

�

�

�

�

no

n

�

�

�

�

DRUM ASSY ,CAM S : TIME / CM 80009 263-1086-00IS1150 7263-1086-00
S1155A , B
S1239 260-1208-00
51501 260-0834-00
$ 1502 260-0638-00

SWITCH , PUSH : DPDT
SWITCH , TOGGLE :DPDT, 5A , 125VAC , 0.25-40 THD
SW , THERMOSTATIC : 10A , 240V ,OPEN 75 DEG C

80009
09353
93410

260-1208-00
72019N260-834-1B
110-364

1 ?

S1503 260-1300-01 SWITCH , SLIDE : DPDT , � � , 125V 82389 11A- 13541

T354
T1420
T1501

120-0366-00
120-0800-01
120-0798-01

XFMR, TOROID : 2 WINDINGS

XFMR, PWR , SDN : MOLDED

XFMR , PWR , STPDN :

80009
80009
80009

120-0366-00
120-0800-01
120-0798-01

:
0440
U540
U640
U870
U1432

155-0115-00
155-0032-00
155-0032-00
155-0049-01
152-0552-00

MICROCIRCUIT,LI : CRT VERT DEFLECTION DRIVER
MICROCIRCUIT ,LI :ML , PRE - AMPLIFIER

MICROCIRCUIT,LI :ML ,PRE - AMPLIFIER
MICROCIRCUIT,DI :MONOLITHIC , SWEEP CONTROL
SEMICOND DEVICE : V MULTR, 5KV IN , 15KV OUT

80009
80009
80009
80009
80009

155-0115-00
155-0032-00

155-0032-00
155-0049-01
152-0552-00

U1524
U1554
U1690

156-0158-00
156-0158-00
156-0281-00

MICROCIRCUIT,LI :DUAL OPERATIONAL AMPLIFIER
MICROCIRCUIT ,LI : DUAL OPERATIONAL AMPLIFIER
MICROCIRCUIT ,LI : 4 TRANSISTOR ARRAY

80009
80009
80009

156-0158-00
156-0158-00
156-0281-00

B274370V1440
V1440
V1440

154-0676-10
154-0731-00
154-0731-04

B250000
B274371

XB 274371

ELECTRON TUBE : CRT

ELECTRON TUBE : W / ANODE LEAD
ELECTRON TUBE : CRT , Pl1, INT SCALE

80009
80009
80009

154-0676-10
154-0731-00
154-0731-04

Isee Mechanical Parts List for replacement parts .
2Furnished as a unit with R112 ,
3 .
Furnished as a unit with R212 .
4Furnished as a unit with . 7Furnished as a unit with R1155 .
5Furnished as a unit with R630 .
Furnished as a unit with R1140 .

�
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Replaceable Elect rical Parts-465 Service ( SN B250000 - up )

Tekt ronix

Part No.

Serial / Model No.

Eff Dscont

Mfr

CodeCkt No. Name & Descript ion Mfr Part Number

1VR21

VR71
VR129
VR229
VR875

152-0166-00
152-0166-00
152-0166-00
152-0166-00
152-0278-00

SEMICOND DEVICE :ZENER , 0.4W ,6.2V , 5 %

SEMICOND DEVICE : ZENER , 0.4W , 6.2V , 5 %
SEMICOND DEVICE : ZENER , 0.46,6.2V , 5 %
SEMICOND DEVICE : ZENER , 0.4W , 6.20,5 %
SEMICOND DEVICE : ZENER , . 4W , 3V , 5 %

81483
81483
81483
81483

07910

69-9035
69-9035

69-9035
69-9035
IN4372A

UVR896 /
7VR1039

VR1099
VR1145

VRI146

152-0227-00
152-0166-00
152-0166-00
152-0395-00

152-0166-00

SEMICOND DEVICE : ZENER, 0.4W ,6.27,5 %

SEMICOND DEVICE : ZENER , 0.4W ,6.2V , 5 %
SEMICOND DEVICE : ZENER , 0.4W , 6.2V, 5 %
SEMICOND DEVICE : ZENER , 0.4W , 4.3V , 5 %

SEMICOND DEVICE : ZENER , 0.4W , 6.20,5 %

80009

81483
81483
04713

81483

152-0227-00
69-9035
69-9035
IN749A

69-9035 u

VR1155
VR1289
VR1428
VR1484
VR1515

152-0278-00
152-0166-00
152-0289-00

152-0286-00
152-0268-00

SEMICOND DEVICE : ZENER , 0.4W , 31,5 %
SEMICOND DEVICE : ZENER, 0.4W ,6.20,5 %
SEMICOND DEVICE :ZENER ,0.4W , 180V , 5 %

SEMICOND DEVICE : ZENER , 0.4W , 757,5 %
SEMICOND DEVICE : ZENER , 0.4W , 56V , 5 %

07910

81483

04713
04713

04713

1N4372A
69-9035
1N991B
IN982B

IN979B

u

VR1522
VR1525
VR1526
VR1533

VR1570

152-0411-00
152-0283-00
152-0281-00
152-0304-00

152-0127-00

SEMICOND DEVICE : ZENER, 0.25W , 96,5 %

SEMICOND DEVICE : ZENER, 0.4W ,431,5 %
SEMICOND DEVICE : ZENER , 0.4W , 220,5 %
SEMICOND DEVICE : ZENER, 0.4W , 207,5 %
SEMICOND DEVICE : ZENER , 0.4W ,7.56,5 %

04713
04713
04713
04713
04713

IN937

1N976B

1N969B
IN968B
IN958B

VR4464
VR4481

VR4491

152-0195-00
152-0195-00
152-0195-00

SEMICOND DEVICE :ZENER ,0.46,5.lv , 5 %
SEMICOND DEVICE : ZENER, 0.46,5.lv , 5 %
SEMICOND DEVICE : ZENER ,0.4w , 5.10,5 %

80009
80009
80009

152-0195-00
152-0195-00
152-0195-00

U

U

L

4

�
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OPTION INFORMATIONC

Your inst rument may be equipped with one or more opt ions . This sect ion describes those opt ions ,

or directs the reader to where the opt ion is documented .

Pages

2Opt ion 4

Opt ion 5

EMI Environmental :

TV Sync Separator :

Described in this sect ion .

Documentat ion is available

and may be ordered separately .

Order 465 Opt ion 5 Supplement
070-2191-00 .

Described in this sect ion .

Described in this sect ion .

12Opt ion 7 *

Opt ion 78

EXT DC Operat ion :

P11 Phosphor : 1

* Inst ruments containing DM do not have Opt ion 7 available .

�

�

�

�

�

n

�

�
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�

�

�

�

�

�

�

�

�
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OPTION 4

C

INTRODUCTION The following addit ions and changes were made to the

standard circuit ry to meet the specificat ion requirements .

EMI fi lter ( FL1501) added in series with the input

power cord .

This sect ion describes the features of Opt ion 4 as it

pertains to the 465 Oscilloscope . This circuit ry modifies

the inst rument to meet addit ional conducted and radiated

interfarence requirements over the frequency range of

150 kHz to 25 MHz ( conducted ) and 150 kHz to 1 GHz

( radiated ) .

Cathode ray tube mesh fi lter installed to m inim ize crt

faceplate radiat ion .

Four signal - output bnc connectors on the rear

plenum chamber changed to a type that improves

shielding of the connected signal leads .

Capacitors added across the t ransformer secondary

windings .

10 T1501

JOAO
Recenele

�

C1681
.001

12A
� � � � � � � � � � � �

leeeeeeeeeee
C1682
, 001

12

�

�

n

n

n

�

�

an

�

�

�

�

�

�

�

�

�

F1501 S1502
1.5A
FAST gy - bk - Y

1 -C1683011
��������

|
OOONOMED

LO1 115 V HI
6FL1501

�����������

C1684
.01230V gy - V

1
20
br

P1501
115 /230V AC 7

bu

ellere

LC1685
01gy - bu

22
S1503 bu

97-6

gy- gn

PARTIAL A9 INTERFACE BOARD
��gy-br

Tok
1

SI5OI
POWER
( PU� L ON )

Fig . OPTION 4-1. 465 Opt ion 4 primary winding with power line fi lter .

(
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OPTION 4

REPLACEABLE PARTS LIST
U

ELECTRICAL

Tektronix

Part No.

Serial / Model No.
Eff Dscont

Mfr

CodeCkt No. Name & Descript ion Mfr Part Number

+
+

016811
C16821
C16831

C16841
C16851

283-0000-00
283-0000-00
283-0003-00
283-0003-00
283-0003-00

CAP . ,FXD ,CER DI :0.001UF , + 100-0 % , 500V

CAP. ,FXD ,CER DI :0.001UF , + 100-0 % ,500V
CAP . ,FXD ,CER DI :0.01UF , + 80-20 % , 150V

CAP. ,FXD ,CER DI :0.01UF , + 80-20 % ,150V

CAP. ,FXD , CER DI :0.01UF , + 80-20 % , 150V

72982
72982
72982
72982
72982

831-516E102P
831-516E102P

855-55875U- 1032
855-558750-1037
855-55875U- 1032

1 .
1

FL1501 119-0376-01 FILTER,RAD INT : 2 X 3A , 250V , 400 HZ 80009 119-0376-01

J165
J1318
J1338
11450

131-1315-00
131-1315-00

131-1315-00
131-1315-00

CONNECTOR , RCPT , : BNC , FEMALE
CONNECTOR , RCPT , : BNC ,FEMALE

CONNECTOR , RCPT , :BNC , FEMALE
CONNECTOR , RCPT, : BNC , FEMALE

24931
24931

24931
24931

28 JR235-1
28JR235-1
28JR235-1
28JR235-1.

lWhen inst rument is equipped with both opt ion 4 and opt ion 7 , only one set of these parts is used .

MECHANICAL

Fig . &
Index

No.

Tekt ronix

Part No.

Serial / Model No.
Eff Dscont

Mfr

CodeQty 1 2 3 4 5 Name & Descript ion Mfr Part Number
U

119-0376-01 1. 80009 119-0376-01+FILTER , RAD INT : ( SEE FL1501 EPL)
( ATTACHING PARTS )

SCREW ,MACHINE :4-40 X 0.312 " 100 DEG ,FLH STL
NUT ,PLAIN ,EXT W : 4-40 X 0.25 INCH ,STL

OBD211-0038-00

210-0586-00

1
1

83385
78189 OBD1

131-0707-00
131-0708-00
131-1310-00

22526

22526

80009

75691-005
47437

131-1310-00
I

1
1

1
4
1
2
2
1

CONTACT,ELEC :0.48 " L , 22-26 AWG WIRE

CONTACT ,ELEC :0.48 " L , 28-32 AWG WIRE
CONTACT,ELEC :MESH FILTER GROUND

CONNECTOR,RCPT: ( SEE J165,1318,1338,1450 EPL)
WIRING HARNESS ,
EYELET,METALLIC :0.152 OD X 0.245 INCH L , BRS
EYELET,METALLIC :0.126 OD X 0.23 INCH L ,BRS
FILTER ,MESH ,CRT :

179-2162-00
210-0774-00
210-0775-00
378-0726-00

80009

80009
80009
80009

179-2162-00
210-0774-00
210-0775-00
378-0726-00

U

�
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OPTION 7

C

DC 12 Perm its 12 V operat ion of the inst rument from
an external 12 V source .

Opt ion 7 is a dc to ac inverter that perm its Tekt ronix

Oscilloscopes to operate on 12 or 24 v dc with no

performance deteriorat ion . Circuit ry is provided to protect

against damage due to connect ion of 24 V when in the 12 V

mode of operat ion . DC 24 Perm its 24 V operat ion of the inst rument from

either an external 24 V power source or from

the 1106 Power Supply , which may be

mechanically at tached to the osci lloscope .

�

�

�

�

�

The 24 - volt external input perm its use with conven

t ional dc power ( marine and aircraft ) .

DC Input Connector

Opt ion 7 mode switch and dc input connector are

located on the modified osci lloscope .

Opt ion 7 is an integral part of the osci lloscope . The

modified osci lloscope has a three - posit ion voltage input

select ion slide switch ( visible through the right - hand side

panel ) at the rear of the line voltage selector switch . A dc

input connector is located below the fan cover on the rear

panel .

OPERATION AND INSPECTION

SPECIFICATIONS

Set the osci lloscope and Opt ion 7 for the power source

available as listed .

�

AC Requirements

No increase in ac requirements over those of os

cilloscopes not having Opt ion 7 .
TABLE 1

Oscilloscope

Line Selector

Opt ion 7

Mode SwitchPower Source

115

230

DC Requirements

11.5 to 14 volts or 22 to 28 volts . 11.5 - volt operat ion

excludes grat icule light operat ion and Opt ion 5. Operat ing

range may be extended to 15 volts or 30 volts with a series

dropping resistor . Maximum elevat ion for + or power

lead is 50 V with respect to osci lloscope chassis ground .

115 V AC

230 V AC

12 V DC

24 V DC

1106

AC

AC

12

24

24

Temperature

The same operat ing and non - operat ing range as the

osci lloscope without Opt ion 7 .

Turn the osci lloscope on . Check that the osci lloscope

operates properly on any of the listed power sources that

may be available .

SAFETY CONSIDERATIONS
Connect the osci lloscope frame to a ground ( earth )

reference before using .

�

n

�

�

�

�

�

Opt ion 7 becomes a part of the modified inst rument .

The safety considerat ions for the unmodified inst rument

apply .

CIRCUIT DESCRIPTION

FUNCTION OF CONTROLS AND

CONNECTORS
Opt ion 7 is a dc to ac inverter . It operates on 12 or 24 V

dc . The circuit descript ion is for 24 V operat ion unless

noted otherwise . Refer to the schemat ic diagrams ( Fig .

Opt ion 7-2 and 7-3 ) throughout the detai led circuit

descript ion .

Mode Switch !

AC Applies ac power to the osci lloscope power

switch .
C

Be sure that the 1106 Line Selector switch is set to the correct line

voltage for proper bat tery charging .

The operat ing frequency of the inverter is approximate

ly 400 Hz .

Opt ion 7 Page 1

�
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ui
Simpli f ied Block Diagram

See Fig . Opt ion 7-1 . The dc source is applied to the

turn - off level circuit , the start circuit and the primary of

T1501 . If the dc source is above the level set by Turn - Off

Level Adjustment R1613 , the turn - off circuit does not

operate .

Source voltages higher than 22 v dc cause increased

current through R1607 , Q1606 and R1609 . Q1608 is kept

cut off by the increased voltage across R1609 and the

result ing change across divider R1611- R1613 - R1614 . This

perm its no current through R1617 . Since R1617 furnishes

bias to Q1622 , the t ransistor is cut off . This perm its the

collector of Q1622 and the rest of the turn - off circuit to rise

to a voltage determ ined by the inverter circuit and the do

source voltage . The collector of Q1622 may be about 24 V

( with respect to - dc ) with a 12 v dc source and about 36 V

with a 24 v dc source .

The start circuit provides a large current surge through

T1631 secondary to the bases of Q1652,Q1662 , Q1654
and Q1664 . This starts the inverter .

The turn - off circuit is act ivated in two ways . In 24 V

operat ion , Q1622 is turned on by the source voltage

dropping below 22 V. In 12 V mode of operat ion , Q1626 is

turned on by the accidental applicat ion of 24 V dc .

If the dc source voltage drops to less than 22 V , the

current through divider R1609 , R1611, R1613 and R 1614 is

decreased . Q1608 conducts , taking current from Q1606 ,

and causing less drop across R1609 . This makes Q1608

conduct more and Q1606 is cut off . Current flow through

R1617 turns Q1622 on . Q1622 saturates , dropping its

collector voltage to about0.2 V.P1618 lim its the maximum

base current of Q1622 .

Turn - Off Level Circuit

For the following descript ion , refer to Fig . Opt ion 7-2 .

The voltage reference for the base of Q1606 is set by

R1604 , VR1604 and VR 1605 for about 9.1 V. This es

tablishes the junct ion of R1607 and the em it ters of Q1606

and Q1608 at about 9.7 V. C1605 helps to hold the 9.1 V

level , prevent ing inverter t ransients from act ivat ing the

turn - off circuit and prevents Q1608 from turning on when

the inverteris started . This allows the power source t ime to

recover after providing the init ial - start surge .

During 12 V dc operat ion , there is no current flow

through VR1604 and VR1605 , since their series rat ing ,

about 18 volts , exceeds the applied voltage . The base

current of Q1606 , through R1605 , turns Q1606 on enough

to take all the current through R1607 , which causes Q1608
to be cut off .

DC INPUT
12 OR 24 V

START

Q1642

Q1644

S1601B

( START/ STOP)

� �

T1501

INVERTER

T1631 Q1652
Q1662+

TURN OFF
LEVEL

TURN OFF
CIRCUIT

TURN OFF
LEVEL

R 1613
Q1606
Q1608

Q1622
Q1626

CR1625
CR1626
CR1627
CR 1628

INVERTER

Q1654
01664

R 1633

INVERTER
BALANCE ( POWER MODE )

S1665 ( 1753 ) 1861-24

Fig . Opt ion 7-1. Opt ion 7 simpli f ied block diagram .

Opt ion 7 Page 2 @
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�
Turn - Off Circuit Start Circuit

7

�

1

�

Q1622 is off under normal operat ing condit ions unt i l

the dc source drops below 22 V and causes Q1622 to

conduct . Q1622 does not conduct during 12 v dc opera
t ion , since the turn - off level circuit is disabled . CR1625 ,

CR1626 , CR1627 , and CR1628 form a bridge rect i f ier . The

inverter waveform is rect i f ied to provide operat ing power
for the turn - off circuit . C1626 fi lters the inverter spikes to

keep them from firing Q1626 ( scr ) . R1623 prevents C1626

from charging to the peak - to - peak inverter spikes .

When S1601 is closed , the external de source is applied
to C1614 , VR1641, and R 1645.The init ial surge is coupled
to Q1642 through C1614 , VR1639 , and R 1641. Transistor

Q1642 saturates unt i l C1614 charges through R1639 to the
value determ ined by VR1639 and the base - em it ter junc
t ion of Q1642 ( about 5.7 volts ) , then Q1642 is cut off .
R1641 lim its the base current in Q1642 . Zener diode

VR 1639 ,once C1614 is charged , makes Q1642 insensit ive

to input variat ions . R1642 lim its Q1642 collector current .

Q1644 , R1645 , and VR1641 provide a constant current

during the t ime Q1642 is saturated , regardless of the dc

source voltage . CR1643 is reverse biased by this start ing

current . The start ing current is applied to the inverter
t ransistors through T1631.

Q1622 saturates when it is turned on . C1622 provides

the high current path for feedback current via CR1625 or

CR1626 . Once the inverter is shut down , R1622 es

tablishes a path to discharge C1622 .
C

�

Inverter Circuit
C

�

If 24 V dc is accidentally applied when the mode switch
is in the 12 V posit ion , t ranformer T1501 at tempts to

produce two t imes the correct feedback . This is sufficient

to cause VR 1622 to conduct . VR 1622 provides the firing

current for the scr , Q1626 . Scr Q1626 fires and shorts out

the bridge rect i f ier and the primary of T1631, stopping the

inverter . R1625 prevents Q1626 from being fired by

inverter noise . R1624 and C1626 provide holding current

for Q1626 , keeping it conduct ing unt i l the surge created
by the over - voltage condit ions have term inated . CR 1624

perm its rapid charging of C1626 .

The start ing surge is applied to the bases of Q1652 ,

Q1662 , Q1654 , and Q1664 through T1631, R1652 , R1662 ,

R1654 , and R1664 . Since the t ransistors do not have

ident ical parameters , one pair will conduct ore the

other , and start the inverter . Operat ing base current is

provided through CR 1643 .

�

R1626 , R1631 , and T1631 primary and secondary are

the main frequency - determ ining components for the

247PIGOI
OC INPUT
12 OR 24V V CR1601FI601 10 8T1601

ou
ovo + 1c16O1’

-330MF
TO PIN
T 1501C /609

Ti .3 TO 516018
9 90

2
C1603O. LE

OVR1614
2K

C1614
-2.7uF

R16403
IK

VR1641 SR16455,1V 5.1
R1604

2K Q16429.6V1
1

RI607
2.7K

* E
TURN OFF

LEVEL
w

R164247
Q1644

Q1652 ’ 6R1641
ISK TO S1665CVR1639

5.IVI VR16049,1V
23.5 V

Q16067 01608
C1652
1.005

11639
15K

* R1613
500

R162670 -0.7V C1662
F - 00535V

�

�

�

�

R1627
270 oVR16059.1V + C1605

R16053 1004F7.5K

R16521.1w
R1611
510

Q1622 Q1626OY CR1625 T1631 QI662
w

R1662CR1626CRI6247
VR162233V Ques1

R1618100
R1617

IK C1622
330WF

SR1609
510

R1624
RI6233

IOK
R1622IK

1
1

1
3K

CR1643
SR1625

100
C1626

15 F R1664
CR1627OV

1 CR1628 01664 ’
R1654} Q1654’

1
R16313703 C1664

.005|
1 C / 654

005 7
TO S1665D

1
1

1
NOTE :

DENOTES COMMON
NEGATIVE RETURN

CR1632
-

R1633
20 5

TO S1665EINVERTER
BALANCE CR16341

�

1
1

1 CHASSIS MOUNTED
NOT FURNISHED AS
PART OF INVERTER
BOARD.

* DO NOT MEASURE NOISE
INTRODUCED BY THE METERLEAD . MAY TURN THE INVERTEROFE

DC INVERTER BOARD1
1

$ 16OIA
I
1

1
- (START STOP)

TO
S1601B + S1501

C

Fig . Opt ion 7-2 . 465 Opt ion 7 DC Inverter .
�

�
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C1603 , and C1609 is a fi lter to reduce transients to the dc

source .

inverter . Four base resistors , R1652 , R1662 , R1654 , and

R1664 , dist ribute the drive evenly between the four

t ransistors . C1652 , C1662 , C1654 and C1664 degenerate

the high freqeuncy response and reduce transients .

Feedback to maintain inverter operat ion is provided

from T1501 primary to T1631 primary through R1626 ,
R1631 , R1633 , CR1632 and CR1634 . R1626 and R 1631

provide frequency stabili ty and current lim it ing . R1633 ,

CR1632 , and CR1634 compensate for differences in

t ransistors and components . CR1632 and CR1634 con

duct during different inverter half - cycles and perm it

R1633 to balance the drive to T1501.

Start - Stop Switch

S1601 , Sect ion A in the off ( stop ) posit ion discharges

the capacitors in the turn - off and start circuits . This

ensures the correct t ime constants when S1601 is chang

ed to the on ( start ) posit ion . In the start posit ion , the dc

input is applied to the inverter circuit ry by S1601 , Sect ion

A. At the same t ime S1601, sect ion B is closed , complet ing

the feedback loop for the inverter t ransistors , S1601 ,

sect ion B stops the inverter in the off posit ion by opening

the feedback loop between T1501 and T1631.

C1681 , C1682 , C1683 , C1684 , and C1685 are added to

the secondary of T1501 with Opt ion 7 to provide opt imum

reduct ion of t ransients during inverter operat ion .

Power - Mode Switch ( S1665 )

DC Input

See Fig . Opt ion 7-3 . Sect ions A and Fconnect fi lter

C1671 and R1671 to T1501 during 12 or 24 V operat ion to

reduce converter t ransients . Sect ions C and D select

either t ransformer term inals 10A and 12A or 10 and 12 , to

provide the same secondary output when operat ing on 12

or 24V. Sect ions B and E connect t ransformer term inals 10

and 12 to S1665 , C and D , and to the inverter feedback

circuit during both 12 and 24 V operat ion .

External power is applied through P1601. CR1601 is :

normally reverse biased . If the wrong polarity external

power is applied , CR1601 becomes forward biased and

blows fuse F1601 . Low - pass network T1601, C1601,

FROM PINO

10 T1501FROM PIN 4
W - br

1
OL

1
1
1 IOA

FROM PIN 6 1 W - r
!DC INVERTER

BOARD
� � � �

|

W - C

vurg

��

--
C1681
.001

12A
FROM PIN 7 - WOSelle

lelucu

1

1 CI682
001

FROM PIN 5 +
W - Y

B E
AC
12V
24V �

1

F. (POWER MODE SWITCH )
S1665

SHOWN IN
24V POSITION1

F1501| $ 1502
1
1 1.5A

FAST C1672
.0022 gy- bk

C1683
000
280
000

��������

-01
!

C1671
,001

MED 9y - r br115 V HILO
6 C1684

.01230V 9y - V
������������I
20
brP1501

115 / 230V AC 7 1
f bu

R1671)IK 1
wewe

IC1685
.011 gy - bu1

selen

1
22
Obu1 S1503 9y -I

�
9y - gn

1

� � � � � �

� � � �

1 1 1 PARTIAL A9 INTERFACE BOARD
C1674
,0022 1 NOTE :

S1501 51601 SHOWN IN OFF POSITION ,
gy-br-w1

pokS16018
SEE PARTS LIST FOR EARLIER
VALUES AND SERIAL NUMIT 13RANGES OF PARIS MARKET)WITH BLACK OUTLINES1665 SHOWN IN 24 V POSITI.N .

FROM !
JSI6OIA - - (STARI STOP) GANGED

S150 !
POWER

( PULL ON )

Fig . Opt ion 7-3 . 465 Opt ion 7 primary winding .
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MAINTENANCE Equipment Required

DC VOLTMETER. 22 V to 28 V.C
Obtaining Replacement Parts

STANDARD PARTS. All elect rical and mechanical part

replacements for Opt ion 7 can be obtained through your
local Tekt ronix Field Office or representat ive . However ,

many of the standard elect ronic components can be

obtained locally in less t ime than is required to order them
from Tekt ronix , Inc. Before purchasing or ordering

replacement parts , check the parts list for value , tolerance ,

rat ing and descript ion .

TEST OSCILLOSCOPE. Used to verify the inverter

balance adjustment . If the inst rument under test and

Opt ion 7 are operat ional and the power source has a

negat ive ground , they may be used as the test os

cilloscope for this check .

�

�

�

�

�

�

�

DC POWER SOURCE. Voltage from 22 V to 28 V and

from 11.5 V to 14 V. A source voltage of less than 22 volts

will turn off Opt ion 7 when it is operat ing in the 24 V mode .

Start ing current in 24 V mode is approximately 4 to 10 A.

The dc source must be capable of handling this surge

without dropping to 22 V or less . The 12 V start ing surge is

approximately 15 A.

SPECIAL PARTS. In addit ion to the standard elect ronic

components , some special components are used in

Opt ion 7. These components are manufactured or

selected by Tekt ronix Inc. , to meet specific performance

requirements , or are manufactured for Tekt ronix , Inc. , in
accordance with our specificat ions . Most of the

mechanical parts used in this inst rument have been

manufactured by Tekt ronix , Inc. Order all special parts

direct ly from your local Tekt ronix Field Office or represen
tat ive .

NOTE

ORDERING PARTS. When ordering replacement parts

from Tekt ronix , Inc. , include the following informat ion :

Opt ion 7 is calibrated at the factory using a power

supply ( having the specificat ions listed first under

the equipment required list ) . This perm its the most

accurate set t ing of the turn - off volts and inverter

balance adjustments . Because this type of power

supply may not be available , several alternat ive

possibi li t ies are given . The alternate power supplies

have drawbacks , including voltage stabili ty vs. t ime

with high discharge rates . See Fig . Opt ion 7-4 .

1. Inst rument type .

2. Inst rument serial number .

�
28 BATTERY CURRENT3. A descript ion of the part ( i f elect rical , include the

circuit number ) .

4. Tekt ronix part number . 26

C
2.3 A

CURVE

Circuit Board Chassis Removal
24

VOLTS
6.0

A

CURVE

22

OPTION 7 CUT- OFF AND 1106 METER ZERO

�

The circuit board is mounted on a small chassis located

between the power t ransformer and the crt shield . To

remove the chassis , remove three screws . Two thread

form ing screws are located at the top of the chassis . One

screw is at the bot tom of the chassis and is removed from

the right - hand side by going just below the power
t ransformer .

1

0.5

|

1.0
1
2.5

1
3.01.5 2.0

HOURS 1753-28

Com Fig . Opt ion 7-4 . Typical bat tery pack discharge curves .
CALIBRATION

Opt ion 7 may be calibrated without removing it from the

osci lloscope .
1. Variable power supply with the aforement ioned

capabili t ies

The reference let ters ( A ) , ( B ) , etc. , refer to points

indicated on the schemat ic and circuit board i llust rat ions .
2. Variable power supply with an adequate current

rat ing , in series with items 4 or 5 .

�

�

�
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Opt ions- 465 Service ( SN B250000 & up )

3. 1106 Power Supply bat tery pack ? Inverter Balance

4. Two 12 - volt wet - cell storage bat teries , in series ,

tapped at 20 , 22 , or 24 V.

NOTE

If the major osci lloscope use is with a 12 - volt source ,

do this step while operat ing the osci lloscope and do
source on 12 volts .

5. 18 to 23 Ni Cd cells , 4.0 amp hr ( D cells ) or greater ,

furnishing 20 to 28 V.?
3 Operate the osci lloscope in the 24 V mode . Set the do

source to 24 V. Connect the test osci lloscope between

C1601 ( C ) and the common negat ive return ( A) .

CAUTION

CHECK- Signal should be flat . See Fig . Opt ion 7-5 .

This procedure is for an external de source with the

negat ive lead at ground potent ial ( negat ive ground

system ) .
t t �

A. PROPERLY ADJUSTED

� � .

Operat ing Range

a . Connect the dc source to the osci lloscope equipped

with Opt ion 7. Operate the osci lloscope in the 24 V mode .

Connect the voltmeter between fuse , F1601 ( B ) and the

common negat ive return ( A ) . Vary the dc source from 28 V

to 22 V.

B. IMPROPERLY ADJUSTED
1753-27

Fig . Opt ion 7-5 . Inverter Balance .

CHECK-Oscilloscope should operate over the

voltage range

ADJUST� Inverter Balance ( R1633 ) for the flat test

signal .

NOTE

b . Change the dc source to 12 V. Operate the os

cilloscope in the 12 V mode . Vary the dc source from 14 V
to 11.5 V.

There is a slow drift ( about a second ) after the

inverter balance adjustment has been moved . This is

due to t ransistor characterist ics and will require a

slight Inverter Balance readjustment. U
CHECK-Oscilloscope should operate over the

voltage range . A very close approximat ion of the preceding method

can be obtained by set t ing the inverter balance

cont rol for the m inimum sound com ing from the
inverter .

|

U

? To set the turn - off level , the bat tery is charged above the cut - off
point ( 22 V) . An osci lloscope is connected and the bat tery allowed
to discharge while its voltage is being monitored . As it reaches 22
V the turn - off point is set to cut off Opt ion 7. The turn - off point on
Opt ion 7 approximately coincides with the meter zero on the
1106 .

Turn -Off Level

Set the dc source for 21.8 V.

This does not perm it accurate adjustment of the turn - off level . Ni
Cd bat teries can be used,following the technique used for item 3 .

ADJUST -- Turn -Off Level ( R1613 ) slowly unt i l Op
t ion 7 turns off .

}

U

Opt ion 7 Page 6 @
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Semiconductor Elect rode Configurat ion
+

TURN OFF
LEVEL

INVERTER
BALANCE

Common negat ive

A
Q1626

SCR XSXx !!! : 49:09 : Wax

10 B
R1633 R1613

24V
CR1632CR1634

R1614 Q1652
T1601

C1652

CR1601
R L

R1631 C1601
CR1628

C1609

CR

16277

R1626

�

�

�

�

�

�

�

�

�

Q1654
S

8

R1652

Gate N
C1654

Cathode Anode

Soldered in place-top view

R1654

Q1662

All Others

5 3

4 2 T1631

CR 1624 H
R 1624 35 VCR1625

CR1626

16248
R1611

R1645
SVR1641

R1639
C1603 VR1604

R 1625 NVR1605 R1641
01626 R1605 VR1639

VR

16220

C1626 o

to

9.6 V

Q1608

C1622 R1618R1617 R1662
R 1609 Q1644

C1662 M

909 R1664

C1664

01642 R16A2

CR1643

Q1664

Collector Em it ter

Vax.:::::8322400:04:24

Base +

F
Collector Em it ter

Base
Socket - top - view

�

0.7 V 23.5 VOV 9.0 V OV
1753-24

Fig . Opt ion 7-6 . Circuit board layout with test voltages .

1.3 V
1.3 ms

0.5 V

DC LEVEL

� 24 VDC

SIGNAL & VOLTAGE CONDITIONS

45 V
P- P

s
S

The load is an operat ing osci lloscope .

A is the preferred test osci lloscope and volt .

meter ground .

The voltmeter is a 20,000 2 / V mult imeter .

O V DC

45 V
P- P

R

�

�

�

�

�

�

�

1

�

-O V DC

+0.8 V

Mode switch set to 24 V.

Voltages and waveform amplitudes will vary with
source voltage ,

Q and P are ident ical to R and S , respect ively ,

during 24 V operat ion . During 12 V operat ion the

amplitude at Q and P is reduced by a factor of 2 .

L O V DC

M
-3.0 V

N
+0,8 V

OV DC

-3.0 V
C 1753-25

Fig . Opt ion 7-7. Typical idealized waveforms .
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Options- 465 Service ( SN B250000 & up )

1 3 4 5
1

N

- >> Xoxsgws8833 : 20volwa . 7.938

A
�

10
R 1633 81613CR1632CR1634

R1614 Q1652
T1601

C1652

CR 1601

R 1631 C1601
CR1628

C1609

CR1627

R 1626

B Q1654

T16312 8
R1627

CR1624R1624
CR1625

CR1626
01622

R

1652

R1654

*

C1654
U

L
C1626

Q1662

�

R1623
R1607

80910

Q1606

01644 R1662

A1622160

VR1622
C1662

C1622 R1618 R1617

og od

R1611
R1609

4

UR 1641
R1645

90915

C1641

R1664

C1664R1639
( C1603

R 1625 VR1604 01642R1642
VR1605 R1641

Q1626 R1605 VR1639

CR1643

Q1664

...

D

� � �1861-01

CKT
NO

GRID
LOC

GRID
LOC

CKT
NO

C1601

C1603

C1605

C1609

C1622

C1626

C1641

C1652

C1654

C1662

C1664

GRID
LOC

4B

2D

2C

1B

2C

1C
2C

4A

4B

CKT GRID
NO LOC

CR1628 1B

CR1632 2A

CR1634 2A

CR1643 3D

CKT
NO

R 1641

R1642

R 1645

R1652

R 1654

R1662

R1664

3D

3D

3C

4B

4B

4C

4C

T1601

T1631

R1605 2D

R1607 1C

R1609 3C

R1611 3C

R1613 � �

R1614 � �
R 1617 2C

R 1618 2C

R1622 2C

R1623 1C

R1624 2C

R1625 1D

R1626 2B

R1627 * 1B

R 1631 2B

R 1633 � �

R1639 3C

2A

3B

Q1606

Q1608

Q1622

Q1626

Q1642

Q1644

Q1652

01654

Q1662

Q1664

4C

2C

2C

2C

1D

2D

3C

5A

5B

5C

5D

4C

CR1601 3B

CR1624 2B

CR1625 2C

CR1626 2C

CR1627 1B

VR 1604 2D

VR1605 2D

VR1622 1C

VR 1639 3D

VR1641 3C

R1604 1C

Fig . Opt ion 7-8 . Circuit board layout with component locator grid .
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�

n

OPTION 7

REPLACEABLE ELECTRICAL PARTS

C

ABBREVIATIONSC

C

C

�

ACTR

ASSY

CAP

CER

CKT

COMP

CONN

ELCTLT

ELEC
INCAND

LED

NONWIR

ACTUATOR

ASSEMBLY

CAPACITOR

CERAMIC

CIRCUIT

COMPOSITION

CONNECTOR

ELECTROLYTIC

ELECTRICAL

INCANDESCENT

LIGHT EMITTING DIODE

NON WIREWOUND

PLSTC

QTZ

RECP

RES

RF

SEL

SEMICOND

SENS

VAR

WW

XFMR

XTAL

PLASTIC

QUARTZ

RECEPTACLE

RESISTOR

RADIO FREQUENCY

SELECTED

SEMICONDUCTOR

SENSITIVE

VARIABLE

WIREWOUND

TRANSFORMER
CRYSTAL

C

C

ADDITIONAL PARTS ADDED TO STANDARD 465

Tekt ronix

Part No.

Serial / Model No.

Eff Dscont

Mfr

CodeCkt No. Name & Descript ion Mfr Part Number

1
1

C1601
C1671
C167221

016741
C16812

290-0667-00
283-0000-00
283-0263-00
283-0263-00
283-0000-00

CAP . ,FXD ,ELCTLT: 330UF ,+75-10 % , 50V
CAP. ,FXD , CER DI :0.001UF , + 100-08,500V
CAP . ,FXD , CER DI : 0.0022UF , 20 % , 3000V
CAP . ,FXD , CER DI : 0.0022UF , 20 % , 3000V
CAP . ,FXD , CER DI:0.001UF , + 100-0 % ,500V

56289
72982
56289
56289

7282

500D158
831-516E102P
330319
33C319

831. - 516E102P
1�

n

�

1

C16822
016832
016842
C16852

283-0000-00
283-0003-00
283-0003-00
283-0003-00

CAP. ,FXD , CER DI:0.001UF , + 100-0 % ,500V
CAP. ,FXD , CER DI :0.01UF , +80-20 % , 150V
CAP . , FXD , CER DI :0.01UF , + 80-20 % , 150V
CAP. ,FXD , CER DI :0.01UF , + 80-20 % ,150V

72982
72982
72982
72982

831-516E102P
855-55825U- 103Z
855-558750-103Z
855-55825U- 1032

1

F1601 159-0038-00 FUSE , CARTRIDGE : 3AG , 15A , 32V ,FAST- BLOW 71400 MDL 15A

P1601 131-1333-00 CONNECTOR , RCPT , : POWER 80009 131-1333-00

C
21652
01654
21662
21664

151-0436-00
151-0436-00
151-0436-00
151-0436-00

TRANSISTOR : SILICON , NPN
TRANSISTOR : SILICON , NPN
TRANSISTOR :SILICON , NPN
TRANSISTOR :SILICON , NPN

80009
80009
80009
80009

151-0436-00
151-0436-00
151-0436-00
151-0436-00

B255984R1671
R1671

302-0102-00
308-0077-00

B250000
B225985

RES . , FXD ,CMPSN : 1K OHM , 10 % , 0.50W
RES . , FXD , WW : 1K OHM , 10 % , 3W

01121
91637

EB1021
RS2B -B10000

C
S1601
S1665
$ 1665A
S1665B
S16650

260-0834-00
105-0479-00
260-0760-00
260-0760-00
260-0760-00

SWITCH , TOGGLE :DPDT, 5A , 125VAC , 0.25-40 THD
ACTUATOR, SWITCH :

SWITCH ,SENS : 10A , 250V , SPDT , SNAP ACTION
SWITCH , SENS : 10A , 250V , SPDT , SNAP ACTION
SWITCH , SENS : 10A , 250V , SPDT , SNAP ACTION

09353
80009
01963
01963
01963

72015N260-834 - IB
105-0479-00
E62-10A
E62-10A
E62-10A

o

�

�

�

�

�

: IS1665D
S1665E
S1665F

260-0760-00
260-0760-00
260-0760-00

SWITCH , SENS : 10A , 250V , SPDT , SNAP ACTION
SWITCH , SENS : 10A , 250V , SPDT , SNAP ACTION
SWITCH ,SENS : 10A , 250V , SPDT, SNAP ACTION

:
01963
01963
01963

E62-10A
E62-10A
E62-10A

I Mounted on 465 rear panel , ( These parts are not used when inst rument is equipped with both
opt ion 4 and opt ion 7. )

2when inst rument is equipped with both opt ion 4 and opt ion 7 , only one set of these capacitors
is used .

�

�
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Tekt ronix

Part No.

Serial / Model No.

Eff Dscont

Mfr

CodeCkt No. Name & Descript ion Mfr Part Number

B290186A14

A14

670-2744-00
670-2744-01

B250000
B290187

CKT BOARD ASSY : DC INVERTER

CKT BOARD ASSY : DC INVERTER
80009
80009

670-2744-00
670-2744-01

7C1603

C1605
C1609
C1614
C1622

283-0178-00
290-0531-00
283-0178-00

290-0573-00
290-0533-00

CAP. ,FXD , CER DI :0.1UF , + 80-20 % , 100V

CAP . ,FXD ,ELCTLT:100UF , 20 % , 10V

CAP . , FXD , CER DI :0.1UF , + 80-20 % , 100V

CAP. ,FXD ,ELCTLT:2.7UF ,20 % , 50V

CAP . ,FXD , ELCTLT:330UF ,20 % ,, 6V

72982
90201
72982
56289
05397

8131N145 E 1047
TDC107M01OWLC
8131N145 E 104Z

196D275X0050JAI
T368D337M0O6AZ

1

u
C1626
C1652
C1654
C1662
C1664

290-0528-00
283-0110-00
283-0110-00
283-0110-00
283-0110-00

CAP . ,FXD ,ELCTLT: 15UF ,20 % , 50V
CAP. ,FXD ,CER DI :0.005UF , + 80-20 % ,150V

CAP . ,FXD , CER DI : 0.005UF , +80-20 % , 150V

CAP. ,FXD ,CER DI :0.005UF , + 80-20 % , 150V

CAP . ,FXD , CER DI :0.005UF , +80-20 % ,150V

90201
56289
56289

56289
56289

TDC156MO5OWLC
19C24B

190242B
19C242B
19C242B

U

1
CR1601
CR1624
CR1625
CR1626

CR1627

152-0198-00
152-0333-00
152-0107-00
152-0107-00
152-0107-00

SEMICOND DEVICE : SILICON , 200V , 3A
SEMICOND DEVICE : SILICON , 55V , 200MA
SEMICOND DEVICE : SILICON , 400V , 400MA
SEMICOND DEVICE : SILICON , 400V , 400MA
SEMICOND DEVICE : SILICON , 400V , 400MA

04713
80009

80009
80009
80009

1N4721

152-0333-00
152-0107-00
152-0107-00

152-0107-00

7

CR1628

CR1632
CR1634
CR1643

152-0107-00
152-0333-00

152-0333-00
152-0198-00

SEMICOND DEVICE : SILICON , 400V , 400MA

SEMICOND DEVICE : SILICON , 55V , 200MA
SEMICOND DEVICE :SILICON ,55V , 200MA
SEMICOND DEVICE : SILICON , 2001, 3A

80009
80009

80009
04713

152-0107-00
152-0333-00
152-0333-00
1N4721

1

21606

01608
21622

Q1626
01642

151-0301-00

151-0301-00
151-0302-00
151-0506-00

151-0302-00

TRANSISTOR :SILICON , PNP
TRANSISTOR :SILICON , PNP
TRANSISTOR :SILICON , NPN
TRANSISTOR :SILICON , SCR
TRANSISTOR : SILICON , NPN

04713
04713

004713
03508
04713

2N2907A

2N2907A
2N2222A
cl06B2
2N2222A

U

21644
� �

151-0335-00 TRANSISTOR :SILICON , PNP 80009 151-0335-00

1
R1604
R1605

R1607
R1609
R1611

315-0202-00

315-0752-00
315-0272-00
315-0511-00
315-0511-00

RES . ,FXD ,CMPSN :2K OHM , 5 % , 0.25W

RES . ,FXD ,CMPSN : 7.5K OHM , 5 % , 0.25W

RES,,FXD , CMPSN :2.7K OHM , 5 % , 0.25W

RES . ,FXD ,CMPSN :510 OHM , 5 % , 0.25W

RES . ,FXD , CMPSN :510 OHM , 5 % , 0.25W

01121
01121
01121
01121

01121

CB2025
CB 7525
CB2725
CB5115
CB5115

R1613
R1614

R1617
R1618
R1622

311-1248-00
315-0202-00
315-0102-00
315-0101-00
315-0102-00

RES . ,VAR,NONWIR :500 OHM , 10 % , 0.50W

RES . ,FXD , CMPSN :2K OHM , 5 % , 0.25W

RES . ,FXD , CMPSN :1K OHM , 5 % , 0.25W

RES . ,FXD ,CMPSN : 100 OHM , 5 % , 0.25W

RES . ,FXD , CMPSN : IK OHM , 5 % , 0.25W

73138
01121

01121
01121

01121

728-23-0-501K
CB2025
CB1025

CB1015
CB1025

1

R1623
R1624

R1625
R1626
R1626

315-0103-00
315-0302-00
316-0101-00
308-0451-00
308-0450-00

RES . ,FXD , CMPSN : 10K OHM , 5 % , 0.25W

RES . ,FXD , CMPSN : 3K OHM , 5 % , 0.25W

RES . ,FXD , CMPSN : 100 OHM , 10 % , 0.25W

RES . , FXD ,WW : 91 OHM , 5 % , 3W
RES . ,FXD ,WW :70 OHM , 1% , 3W

01121
01121

01121.
00213
91637

CB1035
CB3025

CB1011
1240S - 91ROOJ
RS2B - B70ROOF

B290186B010100
B290187

1

IR1627
R1631
R1631
R1633
R1639

B290186
315-0271-00
308-0451-00
308-0450-00
311-1501-00
315-0153-00

XB294135
B250000
B290187

RES . ,FXD , CMPSN : 270 OHM , 5 % , 0.25W

RES. ,FXD ,WW :91. OHM , 5 % , 3W

RES . ,FXD ,WW : 70 OHM , 1% , 3W

RES . ,VAR , NONWIR : 20 OHM , 10 % ,0.50W

RES . ,FXD , CMPSN : 15K OHM , 5 % , 0.25W

01121
00213

91637
73138

01121

CB2715

1240S- 91ROOJ
RS2B - BZOROOF
72X- 37-0-200
CB1535

U

R1640

R1641
R1642
R1645
R1652

1
315-0102-00
315-0153-00
315-0470-00
307-0113-00
308-0459-00

RES . ,FXD , CMPSN : 1K OHM , 5 % , 0.25W

RES . ,FXD ,CMPSN : 15K OHM , 5 % , 0.25W

RES . ,FXD , CMPSN :47 OHM , 5 % , 0.25W

RES. ,FXD ,CMPSN :5.1 OHM , 5 % , 0.25W

RES . ,FXD ,WW : 1.1 OHM , 5 % , 3W

01121
01121
01121
01121
91637

CB1025

CB1535
CB4705
CB5105

RS2B - DIRLOOJ

�1
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C Tektronix

Part No.Ckt No.

Serial / Model No.

Eff Dscont Name & Descript ion

Mfr

Code Mfr Part Number

�

n

R1654
R1662

R1664

308-0459-00

308-0459-00
308-0459-00

RES . ,FXD ,WW : 1.1OHM , 5 % , 3W

RES . , FXD ,WW : 1.1 OHM , 5 % , 3W
RES . , FXD ,WW : 1.1 OHM , 5 % , 33W

91637
91637

91637

RS2B - D1R1OOJ
RS2B - DIR1OOJ
RS2B - DlRl00J

7

T160.1
T1631

120-0637-00
120-0852-00

XFMR, TOROID : 5 TURNS BIFILAR
XFMR , TOROID : 2 WINDINGS

80009
80009

120-0637-00
120-0852-00

VR1604
VR1605
VR1622

VR1639
VR1641

152-0306-00
152-0306-00
152-0241-00

152-0279-00
152-0279-00

SEMICOND DEVICE :ZENER ,0.4W , 9.11,5 %
SEMICOND DEVICE : ZENER , 0.4W , 9.lv , 5 %
SEMICOND DEVICE : ZENER , 0.4W , 33V , 5 %
SEMICOND DEVICE : ZENER , 0.4w ,5.lv , 5 %
SEMICOND DEVICE :ZENER ,0.4w , 5.11,5 %

81483
81483
04713

80009
80009

1N960B
1N960B
1N973B
152-0279-00
152-0279-00

:

n

�

�

� �

�

�

�

�

�

�

�

�

C
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OPTION 7

REPLACEABLE MECHANICAL PARTS

BHB
BHS
CRT
csk
DE
FHB
FHS
Fil HB
Fil HS

binding head brass
binding head steel
cathode - ray tube
countersunk
double end
flat head brass
flat head steel
fi ll ister head brass
fi llister head steel

ABBREVIATIONS

height or high
hex . hexagonal
HHB hex head brass
HHS hex head steel
HSB hex socket brass
HSS hex socket steel
ID inside diameter
lg length or long
OD outside diameter

OIB
OHS
PHB
PHS
RHS
SE
THB
THS

oval head brass
oval head steel
pan head brass
pan head steel
round head steel
single end
truss head brass
t russ head steel
wide or widthW

Fig . &

Index
No.

Tekt ronix

Part No.

Serial / Model No.

Eff Dscont

Mfr

CodeQty 1 2 3 4 5 Name & Descript ion Mfr Part Number

9-1 441-1171-00 1 80009 441-1171-00CHAS , ELEK EQUIP : DC INVERTER
( ATTACHING PARTS )

SCREW ,MACHINE :4-40 X 0.25 INCH ,PNH STL
WASHER ,FLAT:0.109 ID X 0.25 INCH OD ,STL

2211-0008-00
210-0938-00

83385
75497

OBD

AN960-32
*

-2
-3
-4

136-0252-04

1

15
1

22526

NMT

75060
.

CIRCUIT BOARD ASSY : INVERTER

SOCKET , PIN TERM :0.188 INCH LONG

XFMR , TOROID : ( SEE T1601 EPL)
(ATTACHING PARTS )

RETAINER , XFMR :
SCREW ,MACHINE :8-32 X 0.750 INCH , FLH STL
NUT,PLAIN ,HEX.:8-32 X 0.312 INCH ,BRS

-5
--6
-7

343-0443-00
212-0011-00
210-0409-00

1
1

80009
83385
73743

343-0443-00
OBD

3046-402
-

( ATTACHING PARTS )

SCR ,ASSEM WSHR : 4-40 X 0.312 INCH ,PNH BRS-8 211-0116-00 2 83385 OBD
*

-9 4

-10
-11
-12

210-0586-00
343-0451-00
342-0195-00

3
1
1

TRANSISTOR : ( SEE 01652,91654,21662,21664 EPL )
( ATTACHING PARTS )

NUT,PLAIN ,EXT W : 4-40 X 0.25 INCH , STI
RETAINER ,XSTR :

INSULATOR ,PLATE : 0.70 X 3 INCHES LONG

78189
80009
08530

OBD

343-0451-00
OBD

-13
-14
-15

348-0141-00
348-0055-00
352-0031-00

1
1
1

80009
80009
75915

348-0141-00
348-0055-00
357001

GROMMET,PLASTIC : U - SHP ,0.625 X0.658 INCH

GROMMET,PLASTIC :0.25 INCH DIA
FUSEHOLDER : 3AG FUSE

(ATTACHING PARTS )
SCREW ,MACHINE :6-32 X 0.312 INCH ,PNH STL
WASHER ,LOCK : INTL ,0.146 IDX 0.288 OD ,STL
NUT,PLAIN ,HEX . : 6-32 X 0.25 INCH ,BRS

-16
-17
-18

211-0507-00
210-0006-00
210-0407-00

1
1
1

83385
78189
73743

OBD

1206-00-00-05410
3038-0228-402

.

*

342-0228-00
407-1341-00

1
1

80009
80009

342-0228-00
407-1341-00-19

INSULATOR ,FILM :0.70 X 1.150 INCH LONG
BRACKET,SWITCH : INVERTER

(ATTACHING PARTS )

SCREW ,MACHINE :4-40 X 0.25 " 100 DEG ,FLH STL-20 211-0101-00 2 83385 OBD
*

-21
-22

105-0479-00
260-0760-00

1
6

80009
01963

105-0479-00
E62-10A:

ACTUATOR , SWITCH : INVERTER

SWITCH , SENS : 10A , 250V , SPDT,SNAP ACTION
(ATTACHING PARTS )

SCREW ,MACHINE : 2-56 X 1.75 INCH , PNH STL
NUT, PLAIN ,HEX . :2-56 X 0.188 INCH ,BRS

-23
-24

211-0212-00
210-0405-00

2
1

83385
73743

OBD

2x12157-402�
$

-25 386-2649-00

214-1925-00
260-0834-00

1

1
1

80009
80009
09353

386-2649-00
214-1925-00
72019N260-834-1B-26

PLATE , ACT GUIDE : INVERTER

SPRING , SW ACT : POWER SOURCE
SWITCH , TOGGLE :DPDT,5A ,125VAC , 0.25-40 THD

(ATTACHING PARTS )
NUT, PLAIN ,HEX . : 0.25-40 X 0.312 INCH ,BBS

WASHER ,LOCK : INTL ,0.26 ID X 0.40 " OD ,STL

u

-27
-28

210-0562-00
210-0046-00

1
1

73743
78189

2x20224-402
1214-05-00-05410

:179-1963-00
348-0005-00
200-1414-03
131-1333-00

1

1
1
1

WIRING HARNESS ,
GROMMET ,RUBBER :0.50 INCH DIA
COVER , SCOPE : REAR

CONNECTOR , RCPT, : POWER
( ATTACHING PARTS )

SCREW ,MACHINE :4-40 X 0.25 " 100 DEG ,FLH STL

FOOT,CABINET:PLASTIC ,W / LATCH GROOVE

80009
70485
80009
80009

179-1963-00
230
200-1414-03
131-1333-001

211-0101-00
348-0365-00

2
4

83385
80009

OBD

348-0365-001
*

ACCESSORIES

161-0094-00 CABLE ,ASSY ,PWR : 3 WIRE , 36 INCHES LONG 80009 161-0094-00

Opt ion 7 Page 12 REV . A AUG . 1977
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Opt ions � 465 Service ( SN B250000 & up )

OPTION 78

C

�

�

�

�

�

This opt ion adds a Type P11 phosphor CRT to the
inst rument .

If this opt ion is being added to an inst rument which is

already equipped with a different phosphor , or if the

cathode- ray tube requires replacement , use the following
procedure :

Parts List Changes

DELETE:C 1 ) . Follow the crt removal and installat ion procedure in
the maintenance sect ion of this manual ,V1440 154-0676-10 CRT, P31 Phosphor

�
ADD : 2 ) . After complet ing crt installat ion , check Table 6-1

( Adjustment Interact ions ) for calibrat ion adjustments

which may require re- adjustment .V1440 154-0676-14 CRT, P11 Phosphor

�

�

�

nn

�

�

�

�

�

�

�

C

Option 78 Page 1
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L METAL CASE
TRANSISTORS — TRANSISTOR

SINGLE

   

   

  

FLAT PACK
TRANSISTOR
  

INDEX \|

 

1
U440

1861—36|
 INTEGRATED CIRCUITS

Fig. 8—1. Semiconductor lead configurations.

PLASTIC
| L CASE _]

FETS _]

Section 8—465 Service (SN B250000 and up) —

DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS

Symbols and Reference Designators

Electrical components shown on the diagrams are in the following units unless noted otherwise:

Capacitors = —Values one or greater are in picofarads (pF).

Values less than one are in microfarads (uF).

Resistors = Ohms (§2).

Graphic symbols and class designation letters are based on ANSI Standard Y32.2—1975.

Logic symbology is based on ANSI Y32.14—1973 in terms of positive logic. Logic symbols depict the logic

function performed and may differ from the manufacturer‘s data.

The overline on a signal name indicates that the signal performs its intended function when it goes to the low state.

Abbreviations are based on ANSI Y1.1—1972.

Other ANSI standards that are used in the preparation of diagrams by Tektronix, Inc. are:

¥14.15, 1966 Drafting Practices.

Y¥14.2, 1973 Line Conventions and Lettering.

Y¥10.5, 1968 Letter Symbols for Quantities Used in Electrical Science and

Electrical Engineering.

The following prefix letters are used as reference designators to identify components or assemblies on the diagrams.

A Assembly, separable or repairable H Heat dissipating device (heat sink, S Switch or contactor
(circuit board, etc) heat radiator, etc) T Transformer

AT Attenuator, fixed or variable HR Heater TC Thermocouple
B Motor | HY Hybrid circuit TP Test point
BT Battery J Connector, stationary portion U Assembly, inseparable or non—repairable
C Capacitor, fixed or variable K Relay (integrated circuit, étc.)
CB Circuit breaker L Inductor, fixed or variable V Electron tube
CR Diode, signal or rectifier M Meter VR Voltage regulator (zener diode, etc.)
DL Delay line P Connector, movable portion W Wirestrap or cable
DS Indicating device (lamp) Q Transistor or silicon—controlled ¥ Crystal
E Spark Gap, Ferrite bead rectifier Z Phase shifter
F Fuse R Resistor, fixed or variable
FL Filter RT . Thermistor

Plug to E.C. Board

The following special symbols may appear on the diagrams:
Identifies Panel

: Controls, Connectors and
Strap or Link PIS Indicators

Cam Switch Ic
Closure Chart 5 |
(Dot indicates 10 o

mV
20

 
Modified Component—See

*" Parts List (Depicted in grey,y
| 50K or with grey outline)

50 Plug Index
(cala

Refer to Waveform

 
switch closure)

    

 

SEL Value Selected
at Factory

Refer to Diagram Number
 

Test Voltage Coaxial Connector
 

 
  

Internal ‘calA;
Screwdriver Shielding
Adjustment Heat Sink

Decoupled or Filtered

A ly N F3 H ~

|_

**

~~

Voltage
ssembly Number

g.

mmm

~

AMPL V; Etched Circuit Board
Board Name Outlined in Black

Of PARTIAC AL veRTcAl BOARD
  

VERTICAL AMPLIFIERE@>< andNumber—
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WAVEFORMS

3

SS The waveforms adjacent to the circuit diagrams were
) a io obtained using the recommended test equipment and setup Connect th
2y A given below unless otherwise noted. Waveforms may vary Test Oscillos
5 R from instrument to instrument and with the tolerance of test unterminated
ro equipment being used.

| «= | RECOMMENDED TEST EQUIPMENT Connect a
the probe to t!

Item Specifications Recommended Type the back of th
, to which it agB Test Oscilloscope — Frequency Response: Dc—100 MHz Tektronix 465 or equivalent

—J/ Deflection Factor: 5 mV/div Test Oscillo

All: control

C Input Impedance: 1 mQ, 20 pF noted below:

| Sweep Rate: 5 ms to 2 us/div Vertical Inj

— Vertical Me
a= Probe (2 required) Fast—rise 10X probe compatible with
|

Tektronix P6O65A.Type Volts/Divig

the vertical amplifier of the test included with test

oscilloscope. oscilloscope.

D hep"|N Probe 1X probe compatible with the 465 Tektronix P6011 (for trigger—view
Ds383 . [. vertical amplifier waveforms only)

AL | 465 SETUP

E 3 *>—(R3BY RLA

I . Apply the 465 calibrator signal to the Channel 1 input

—

Sweep Controls
| | | | | | 1861—37 via a 10X probe (supplied with the 465). Connect the 465 A A TIME/DIV 1 ms

— " TLocated on back of board. +Gate (from the rear panel) to the test oscilloscope B TIME/DIV 0.2 ms
serch bole. Fig. 8—2. A4—Vertical Mode Switch circuit board. extol‘ trigger input via a 42—inch unterminated BNC VAR Calibrated detent

| DELAY TIME POSITION 5.00

HORIZ DISPLAY MIX

465 CONTROL SETTINGS X10 MAG (IN) OFF (button out)

A4 POSITION Midrange
CKT GRID CKT GRID Ag VERT MODE FINE Midrange

no Loc

_|

No LoC vERTICcAL preamp

__

CIRCUIT BOARD CRT Controls

c3B1 _SA R3s1 —6A CIRCUIT BOARD INTENSITY As desired

C391

_

5A R382t* FOCUS As desired Triggering Controls (both A and B unless otherwise
R383

—

6A SCALE ILLUM As desired noted)
DS388 —6B R384 —GA
DS389
—

GD R388 2A | COUPLING AC
P390

_

5A R389

—

2E | A LEVEL As needed for a
0382

—

GA SA Vertical Controls (both Channels if applicable) stable display
0386 —7A nok
0392 4A R393

—

4A voLTSs/DIV mv(6 divisions B LEVEL As needed for a ,0396

—

3A R394

—

4A of vertical display) tabl

VAR Calibrated detent slane. Digital Multim$350 1C POSITION Midrange B portion of the voltages up to.

AC—GND—DpC DC mixed sweep. |

VERT MODE CH 1 SLOPE + ~
INVERT __ Off (button out) SOURCE NORM DC Voltmeter:
20 MHz BW LIMIT Off (no yellow TRIG MODE AUTO above 1 kV). .

showing) A TRIG HOLDOFF NORM ~
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d on back of board.

 

  

WAVEFORMS

The waveforms adjacent to the circuit diagrams were

obtained using the recommended test setup

given below unless otherwise noted. Waveforms may vary

from instrument to instrument and with the tolerance of test

equipment being used.

RECOMMENDED TEST EQUIPMENT

 

Item Specifications Recommended Type
 
Test Oscilloscope — Frequency Response: Dc—100 MHz Tektronix 465 or equivalent

Deflection Factor: 5 mV/div

to 5 V/Div

Input Impedance: 1 mQ, 20 pF

Sweep Rate: 5 ms to 2 us/div

 

Probe (2 required) Fast—rise 10X probe compatible with |Tektronix P6O65A¥.Type

the vertical amplifier of the test included with test

oscilloscope. oscilloscope.

 

Probe 1X probe compatible with the 465

vertical amplifier

Tektronix P6011 (for trigger—view

waveforms only)
   

465 SETUP

Apply the 465 calibrator signal to the Channel 1 input —Sweep Controls

via a 10X probe (supplied with the 465). Connect the 465 A

+Gate (from the rear panel) to the test oscilloscope

external trigger input via a 42—inch unterminated BNC

cable.

465 CONTROL SETTINGS

CRT Controls

INTENSITY

FOCUS

SCALE ILLUM

Vertical Controls (both Channels if applicable)

VOLTS/DIV

VAR

POSITION

AC—GNDO—DC

VERT MODE

INVERT

20 MHz BW LIMIT

A TIME/DIV 1 ms

B TIME/DIV 0.2 ms

VAR Calibrated detent

DELAY TIME POSITION _5.00

HORIZ DISPLAY MIX

X10 MAG (IN) OFF (button out)

POSITION Midrange

FINE Midrange

As desired

As desired Triggering Controls (both A and B unless otherwise
As desired noted)

| COUPLING AC

A LEVEL As needed for a

stable display

50 mV (6 divisions

TEST OSCILLOSCOPE SETUP

Connect the 465 A +Gate (from the rear panel) to the

Test Oscilloscope external trigger input via a 42 inch

unterminated BNC cable.

Connect a 10X probe to the channel one input. Apply

the probe to the test point or component lead indicated on

the back of the pullout page preceding the circuit diagram

to which it applies.

Test Oscilloscope Control Settings

All:—controls as needed for the best display except as

noted below:

Vertical Input Coupling AC

Vertical Mode Channel 1

Volts/Division As noted on each

waveform

Trigger Source

Trigger Coupling

Trigger Mode

Time/Division

Horizontal Position

DC VOLTAGES

Typical voltage measurements were obtained under the

following conditions unless otherwise noted on the in—

dividual diagrams. Voltage measurements were taken with

no signal applied to the vertical or trigger inputs. All

voltages measured with reference to chassis ground.

Voltages rounded to the nearest tenth of a volt. Voltages

may vary from instrument to instrument and with the

tolerance of test equipment being used.

RECOMMENDED TEST EQUIPMENT

External

AC

Auto

As noted on each

waveform

To position the be—

ginning of the dis—

play 1 division from

the left graticule

edge. This will al—

low time comparison

of the waveforms.

The beginning of the

Test Oscilloscope

display will be coin—

cident with the be—

ginning of the 465

A sweep.

  

 

Item Specifications Example
 
Digital Multimeter (for

voltages up to 1 kV

Range: 0 to 1 kV

Multimeter

Tektronix DM 501 Digital

of vertical display) B LEVEL As needed for a

. stable
Calibrated detent .

. B portion of the
Midrange ixed
DC mixed sweep.

CH 1 SLOPE +

Off (button out) SOURCE NORM

Off (no yellow TRIG MODE AUTO

showing) A TRIG HOLDOFF NORM

Input Impedance: 10 MQ

 
DC Voltmeter (for voltages

above 1 kV).

| Range: 0 to 3 kV

Input Impedance: 20 KQ/V
  

Triplett Model 630NA

 

 

"
L
e

"
—



I

CRT Controls

INTENSITY

FOCUS

SCALE ILLUM

noted)

VERT MODE

POSITION

CH 1

CH 2

VOLTS/DIV

AC—GND—DC

INVERT

20 MHz BW LIMIT

COUPLING

A SOURCE

B SOURCE

LEVEL

SLOPE

A TRIG HOLDOFF

TRIG MODE

A and B Sweep Controls

X10 MAG

POSITION and FINE

HORIZ MODE

DELAY TIME POSITION

A TIME/DIV

B TIME/DIV

465 CONTROL SETTINGS

(WHEN DC VOLTAGES ARE MEASURED)

Normal display inten—

sity

Best focused trace

Fully clockwise

Vertical Controls (both channels unless otherwise

ALT

Two divisions above

center

Two divisions below

center

5 mV

GND

Off (button out)

Off (no yellow

showing)

Trigger Controls (A and B unless otherwise noted)

AC

NORM

STARTS AFTER DELAY

Midrange
——

NORM

AUTO

Off (button out)

Midrange

A INTEN

5.00

1 ms

.1 ms

 

   

 

   

 

   

 

 

 

  

 

   

 

 

 

 

 

 

  

 

TRIG VIEW
   

 
 

  

  

 

 

 
   

 

 

  

  

 

 

 

  

    

   

 

 

   

 

  

   

 

 

 

  

 

   

 

 

 

  

  

 

  

 

 
  

 

 

 

 

  

  

 

      
   

 
 

 

 

 

 

   

  

  

   

 

 

 

 

 

 

 

 

 

  

 

 

  

 
 

  

 

 

  

   

 

 

 

 

 

  

 

 

 

   

 

 

 

 

  

 

 

 

 

 

 

 

   

  

 

B SWEEP LOGIC
MULTIVIBRATOR hg

01072, 01074

  

 

  

 

T j
I
I jCH 1 PREAMP DIODE GATE Nd 1 .

020, 032, 036 CR304, 0304 DELAY LINE

[""

pane....

>|

DEL
042, 044, Q104 CR305, CR307 DRIVER tug 1 SR

108, 0122, 0124 0308, CR308 0322, 0324 | |
0132, 0134, 0382 ——m * z» O i DL3

0386 hue mus oan ons cam cm wan ad

#1 0314, CR314 U thes
CH 1 VERTICAL PREAMP

_

¢ cR315, CR317

|

VERTICAL SWITCHING

»| 0318, CR318 [I

SIGNAL PICKOFF A & A I
CH 1 VERT AMPLIFIER —

||

TRigGEeRr view
sIG OUT | AMPLIFIER A TRIGGER viEw b

resy57352 a672, os75s & CALIBRATOR /

e v SWITCHING FEEDBACK oss2, o6ss 4

MULTIVIBRATOR lus EF ip < (Z & i

0364, 0374 0332 reve

A 1 TRIGGER
SIGNAL
PICKOFF

CH 2 PREAMP I as44, os46 ||

a7o, as2, ose ® ALTERNATE CHOP |

CH 2 o_] 992, 094, 0202 AMPLIFIER BLANKING
oR Y 0204, 0222, 0224 0352 LET 4

0276, 0228, 0232 Pes asss 1 I
0234, 0392, 0396 A I

SIGNAL PICKOFF mt cm |
AMPLIFIER z» ts]

CH 2 VERTICAL e
PREAMP <3 @242, 0248

@252, 0262
* A SWEEP LOGIC A SWEEP START

A A MULTIVIBRATOR |a COMPARATOR ||—————#—

Q1012, Q1014 01002A & B

**I aTRIGGER PARAPHASE A SWEEP GATE
INPUT S AMPLIFIER _

¢ m 0622 " +A SWEEP & aq1024 |
A EXTERNAL 0 0624 GATE Z AXIS hornet
TRIGGER tw Q650, O652 ouT LOGIC v \

0804, 01044
INPUT O=] aosiz2, a1052

0814, 01054
0822, 01304

B as24, o1306
GATE 0828, i314
UT 0854, 01324

0 0862, 01326 —@
0864, 01334

—I 6 tRiccen PARAPHASE C ©1042, U870
NiCk INPUT AMP & TD U870 B SWEEP GATE
a (822 m Pave m/ AMPLIFIER —

B EXTERNAL m. 0524 7 01084
TRIGGER 0 g 550, 0552 | —swEEP —

|

_

& z axis $
INEUT A& B TRIGGER GENERATOR G

 

 

  

B SWEEP START
COMPARATOR hug

Q1062A & B

 

  

 

 

 

A & B swEEP GI
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VERTICAL OUTPUT
\l TRIG VIEW AMPLIFIER

t OCH 1 PREAMP DIODE GATE

020, os2, ose __| cnso4, oso4 _] oeray Line tt*.abt ee..gs]VERTICAL
1 »| 042, 044, 0104 CR305, CR307 DRIVER i PE, 1g UPC

O f 0 LINE OUTPUT
x a108, a122, o1z4 || 0308, CR308 I AMPLIFIER[ 0322, 0324 i

o132, 0134, oss2 |. im f ga». I DL339 m0386 I was cus ane mam cap snp «nd ats m U440

| #1 0314, CR314
VERTICAL PREAMP {D> | cR318, cR317 |VERTICAL SWITCHING

| »| 0318, CR318

SIGNAL PICKOFF i P |

| VERT AMPLIFIER || view

; our

|

(O= AMPLIFIER A TRIGGER view
0142, 0148, 0152 6672 oss & CALIBRATOR
162, 0164, o168 »

SWITCHING FEEDBACK a6s2, o6ss
MULTIVIBRATOR EF g \

0364, 0374 as32

I | TRIGGER
SIGNAL HIGH VOLTAGE
CK TO ALL »] —MULTIPLIER | V1440

CH 2 PREAMP I 0344, 0346 BLOCKS U1432

a7o, as2, ose ALTERNATE CHOP

2 o_] 292, 094, 0202 AMPLIFIER BLANKING
Y a2d4, 0222, 0224 AMPLIFIER

0276, 0228, 0232 0358 1
0234, 0392, 0396 I 1

SIGNAL PICKOFF al Ph j
4m»

IERTICAL Al E &» A SWEEP

AMP @242, 0248 ouTPUT AMP
0252, 0262 o1038

A SWEEP LOGIC A SWEEP START
A A MULTIVIBRATOR |a COMPARATOR <4

. 01012, Q1014 01002A & B

j A

A TRIGGER PARAPHASE A SWEEP HORIZONTAL

6—|——»| _inPut AMP& TD *AMpLiFren— CENFRATON a AM —\
| »| DRIVERS "I 01030, arose 01214, 01218, 01224+ % + r
|

—

@ m/

—

0622 (joao afe SWEEP & a1024 G1o40 01226, 01234, 01236
XTERNAL 0 | 0624 defo. GUT Lacie 01244, 01254, 01262
RIGGER . GIC 01266, 01274, 01282

0804, 01044 01288
INPUT yaag12, 1052

814, 01054 HORIZONTAL
0822, 01304 AMPLIFIERS

~ B 0824, 01306 y
GATE 0s28, a1314
CUT 0854, 01324

hotels 56d Tea CRT circuit

*I! s tRiccer PARAPHASE C H] q1042, us70 —a 91404, 01408 —f—————
INP AMP & TD B SWEEP 01413, 0141

~~~ " il SHivERE B SWEEP GATE GENERATOR a1416, 01418 — —

42% _|

—

us40 e AMEREE® I—I 01090, a109e
XTERNAL 0524 c1084 ( A
RIGGER C7 peso 2502 sweep iene

& z axis Z AXIS
Input A & B TRIGGER GENERATOR G LO8IC _] savptifice L________ j

noeoe y o1466, 01472
01474, 01478

B SWEEP LOGIC B SWEEP START B SWEEP idi
MULTIVIBRATOR hg COMPARATOR OUTPUT AMP

| 01072, 01074 @1062A & B a1098 EXT

|
axis

|

C

A& B SWEEP GENERATOR © CRT circuit

| REV. B, OCT. 1977
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CKT GRID

1 2 3 4 § 6 |

°

7 § 9 10 11 12 13 14 1|
C1 13

4 c2 13C
C3 136

a ce 13

A . C7 13C
C18 —

three, ; § C21 11C
"tothe c22 11C

wm C23 12C

C25 12C

< & C27 110
R ‘G : css _10€

C3M 10C

C36 10C
C37 9C
C38 9C
C39 8C

o C42 8C
C C46 116

$p C s cor
—

—

mil

ag cas

_

106

28 cag

_

_

106

CES C51 13F
1a s= C52 13F

"20 C53 136

C c5e
_

131

D C57t

C68

( cm

\ C72

l Mulier s( ~ . C75
[ta ( C77

E | cs2

I C83
C84

C87

C88

C92
C96

[— C97

C98
C99

| | | | | | | | | | | c1o2| | 1861—39 c102

fLocated on back of board Fig. 8—3. A1 & A2—Attenuators and A3—Vertical Preamp circuit boards.
1Not used with 670—3023 Vertical Output board C107

C109

s ta
VERTICAL PREAMP
CRCUIT BOARD C125

C135

C137

C142
C144

C149

C151

.y *ciel
C162
C164

C165
1__________

REV. A, OCT. 1977
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& A2—Attenuators and A3—Vertical Preamp circuit boards.

 

A3
VERTICAL PREAMP
MRCUIT BOARD

 

 

 

CKT GRID |CKT GRID |CKT GRID |CKT GRID |CKT GRID |CKT GRID |CKT GRID
NO LOC |NO LOC |NO LOC |NO LOC |NO LOC |NO LOC |No LOC

C1 13C |C201 9D |cR36s 3E |0304 —5B |R91 9E R202 —9D |R336 —4C

C2 13C |C202 10C |cR372 4D |0308 6C |R92 9E R203 —9E |R340 2B
C3 13B |C205 8E |3D |QO314 6D |R9s 9E |R205 —8D |R341 3C
Cé 13¢ |C207 9D 0318 5D R94 9D R206 9D |R342 4C
C7 13¢c |C209 —9E 0322 —4C |Ros 9D |R207 9p |R343 —4B
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For waveforms 11 through 15. Connect
the calibrator signal to the CH 2 input
via a X10 probe. Set the VERT MODE
switch to CH 2.
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Set DELAY TIME POSITION to 10.0.

 

Set the 465 VERT MODE switch to
CHOP.

Set the test scope Trigger Source switch
to Normal.

  

Set the 465 VERT MODE switch to ALT
and the A SOURCE switch to CH 1. Set
DELAY TIME POSITION to 10.0.

 

Set the 465 VERT MODE switch to
CHOP.

Set the test scope Trigger Source
switch to Normal. Pulse rate may vary
depending on chop rate of individual
instruments.
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Fig. 8—4. ASa—Vertical Output Amplifier circuit board (discrete version). tLOCATED ON BACK OF BOARD
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5C R4482

|

3B A5

Ccaast 5B LR44g3 2C R44a11 6B Rasa 5C R4a4ass3

|

2A VERTICAL OUTPUT

Ccaass

—

5B Rr4aa12 6C R44a4az 5C Rraass

|

1C CIRCUIT BOARD

Ccaaso —6B P4400 _6A R4413 6D R4443 5C R4487 |3B

Casar 5C R4414

—

6D R4444

—

5D Ra4ag1| 3C

C4a444 _5D ©4402 7B R4416 6C R4445 —5A R4492 |3D
C4481 3A ©4406 —6B R4418 6C R4448 6C R4493 |2C

C4a4a82 4A o4412 6C R44a19 7C R4449 GB Raag7 |3B
C4485 1B o4a416 —6C R4421 7C R4451 5B R4498 |GA
Ca491 3C ©4432 5B R4422 7C R4452 —5A R44g9 |6C

Ca4ag2 4D 04442 5C R4423 7B R4453 5C

C4498 —7A q4462 4B R4a4a24a 7C R4462 5C RTa44g 6C
caago

—

6C 4468

—

4B R4425

—

8C R4463 4C

CR4434 5D oa4a7s ac R4430

—

5B R4465

|

4B vRaasi 3A

CR4451 5B oa48g2

—

2B R4431t R4466

—

4A vhasapt 3¢

CR4452 SA o4a49g2 2C R4432 5B R4468 —4B
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P44.00
[] L4498

G4 +15 V m——eo—<4l€ b amt o o ® +15 V/
. §400 +Lc4498 L 04430

‘C L2/6 «01 +55v
F | ND L4499 \p | s

+ LC $ R4485
I av

$R4,
am a

I t | 0 RA 4449
[TL &| o<i|€ |O a B1 §

+i53v —o

*

r4433 L
| R4451 165 $ +14,3

? 82 rigv _
ECL C | O41 872.

—— L R4432 $
PARTIAL A9 INTERFACE BOARD | R4431 Raszos 00 S T.ooi RAd48R7| R449: 4

a _ad I 18 82

""(00$ x { ies (@/
at |

VOLTAGE & WAVEFORM "Abo? ©4406

g 210 3 . I m
raso23 queso » p 13 ° Aa" 823$

Giri. CcrRa4s2 m 0
+—»> _ € €) caror | R44 34 $ R4426 aP

VERTICAL SIGNAL & $ <ale" iO > jo $ r44g2 ¢ — 0
FROM DL339 RA40! g 2° w 2 | $ 2

& »—>yf 49.9 AA402. er ns
CR4424 AD D"I

R4452 7— Ae
300 0 4

© «= <
= aT R4437 $

ER4 409 tle2 150 ? rage? R

909 \. 33 L b"3G~* M R 4468 5 C448B2 _C] $
_AMAA & sR44238 #I5V 20.06 g ,00| L.

R4427 ©4125 —— AARP a raass BS righ |GS.S C

IK *~ R4408 $ 40.2 b R4466G RA44G9
© ; asap

|

t2zS J C 2.5% 49.9 ~~

_

cRT \
ot" s3R4421k——ey bf b $ }J—wiwt — vERTICAL@ 250 82.5 +15 V ——wmw—p©4427 R4A2S $ * r4 449 eR4445 infaer , R448o &_ DEFLECTION

1950 | 5¢K \ K * 40.2 | S.1V | (0 r— PLATES

244398 c4439& ANy € C= — <
R4424 am — Bv g se I5 |rRa44G3 "22.0 3 [1
100 y 5 c4492

38. rt44a4s (3) 001 T.
100 k

R4418, p
| ik Sa —BV

R4448 c4437.. 0 om

4412 cENTER L@ 441 R44]6
R4 444 } 2 2——; o (*" $2.4 k to *¢ r4aa9r }

VERTICAL SIgNaAL Raa cz er $
FROM pL < »—>5yf 23 3° 5p __

c4444|
raalr g1G28 12 47 T |G32 R4474 $ | $—,
300 ? (2A A4416 90.9 ? $ ILR4493

4lz } G35 2120 2

3

0.3.ukRA < + i

dala i—& c4474" , Ce "CRgR4414 3 R444| < —
100 $ 22 _ "CrpReo f

R4440 If— (34.9)
332 R44A42 cC4442 Bap , I

L 100

$

].00! cea
+15 v 4

R44423 $ a4472
ibG ?

* PART OF ETCHED CIRCUIT BOARD
| A5,VERTICAL OUTPUT BOARD

b ; | SEE PARTS LIST FORFOR COMPONENT LOCATION ILLUSTRATIONS: | SEE paRTsS LjsT Fon EARLIER SEMICONDUCTOR TYPES.
A1 CH 1 ATTEN BD ............... BACK OF BLOCK DIAG VALUES AND SERIAL NUMBER
A2 CH 2 ATTEN BD ............... BACK OF BLOCK DIAG
A3 VERTICAL PREAMP BD .......... BACK OF BLOCK DIAG RANGES QOF PARTS QUTLINED 274.
A4 VERTICAL MODE SWITCH BD ..... patrour TAB OR IN GREY.

465 OsciLLOscoPe as vermieat out so ..> SCX Of Dac) VERTICAL OUTPUT AMPLIFIER B,
famafrit. rev c,0ctT i977 (DISCRETE VERSION)A8 TRIG GEN & SWP LOGIC BD ...... BACK OF DIAG 4b a
A9 INTERFACE BD BACK OF DIAG 5 1g861~—4 4 670—3023—
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A ||
|

ca4s | \_=<

H Raza

I o Co

n ,($) \R423
t g w

@z C 5 g | As

EHB ] Sqn VERTICAL QUTPUT
mO C45$ R424 CIRCUIT BOARD

a s a%
<3 JY |—

©£464

D *See parts list for serial number ranges.

| | | 1861—45
 

Fig. 8—5. ASb—Vertical Output Amplifier circuit board (IC version).

 

 

 

 

CKT GRID |CKT GRID |CKT GRID |CKT GRID

No LOC no Loc No Loc No Loc

cao3 _4B CR421 4C R409 _2A R442 _3A
C4ao7 _4B CR422 4C R411 _3B R443 _4A
carr —2C R414 _2C R444 _3B

cars 05B L440 __3B R415 _2C R445 _3B
Caza 5C L442 3A R417 2C R44G 3B
cass —2C L461 _3C Rag _4C R447 _3B
C4a34 2C L471 3C R421 4C R448 2A

C441 _3B LR461 —3D R423 —5C R449 _2B
C442 3A LR471 3D R424 5C R451 4A

_5A R426 —5C R452 —3C
C444 _4B P400 1B R427 —4B R453 —1C

C445

_

4B — R428

—

5B R454

_

2B

C451 4B R400 _3B R429 —5B R455 2A |

cass

_

2C R401

_

2B R433

—

2B Ras?

—

4C |

cas? —4C R4oz _4B rasa _1C Rast _3C |

C458 4C R403 _4C R437 1B R464 —4C

C459 1B R404 3B R438 1B R471 3C

casa

_

4D R405

_

2B R440

_

3B R474

_

2D

ca7 1C R407 4B R441 3B RT422 4C
u440 _3C
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+15V

C458 Rig
o. 53.6

M —461 3 Ces

225 m12. 430
+s5v

SO —»—or
From DL339 b (ol Tee. $ os

© —ts3i~£ 49.9 512"
2 A

vert L ca2s
out "T .0056 3

CcenTEeR Rtaz2a\ $
0.22 100 k

R429 $

6 & inove +15V 250 < O ——— 2 LR46|
R42 43 $bass ago M aw [Graz 248% 1mot } 2k

_ |E) AAA +o o CR422

01) | —— tay a ha
& 1 R440 RMe d raoz2 Ros 306
+i5v o. Lannon niels 118 39 race

A ae! jR48 To 1°" +i5V
€3" | 354 L440 Raco c403 mAs

*{fp(;" by my O448 506 2—8 mss |

I y «
+15 V —a» a &—a» +15V R454

11 > iss g i #

(8+. P+ g: Fis? yaak rw |" whe
PARTIAL C459 C443 f 6G i c457
Ao INTERFACE BoaRD "~ SoI ("PC7cane Pck er y*

T

TmTaki"~

** Aces! F a

R442 §~
500 RAS Bols $ p

ms: *«K4 R443 1
L IK $ Laga 4g Rago a

RAB! 3 R444 & o.l4uH M——4 Am A
$2‘ & Leann {

K9 "it
LAA \ * R4333" a
oll 6 Ik ¢ a $
52.3 9 <

CA33
0022]

RA34 lan
Ik

437
aa 8

4
R47]
100

VERTICAL 5
SIGNAL > R&T

FROM DL339 I gand 5 430 Bey

& £ 49.9 471

_

can
225mH |6.1— ca

case* U4M4O

[ as verticat output BoaRD

FOR COMPONENT LOCATION ILLUSTRATIONS:
Al CHIATTENBD
A2 CH 2 ATTEN BD ...... 2%
A3 VERTICAL PREAMP BD BACK OF
A4 VERTICAL MODE SWITCH BD ..... BACK OF FIRST TAB

PULLOUT PAGE
A5 VERTICAL OUT BD (DISCRETE) ... BACK OF DIAG 3

* A5 VERTICAL OUT BD (LC.) ......... BACK OF DIAG 4
A6 FAN MOTOR BD ......... .. BACK OF DIAG 10
A7 TIMING BD .. ..........> .. BACK OF DIAG 6
A8 TRIG GEN & SWP LOGIC BD BACK OF DIAG 4b
A9 INTERFACE BD |..........}.... BACK OF DIAG 5

4 b
REV. A, OCT. 1977 6T0—2238— SNB250000 AND UP

1861—46
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           CKT BD MARKINGS FOR:Q1324 , Q1334 MAY BE REVERSED
THIS ILLUSTRATION IS CORRECT.
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|
Fig. 8—6. A8—Trigger Generator and Sweep Logic circuit board.

 

*See parts list for serial number ranges.

tLocated on back of board.

   TRIGGER
CIRCUIT BOARD

 

CKT GRID |CKT GRID |CKT GRID

NO LOC No LOC No LOC

C502 1B CR809 9B o678 —4E

C503 2B CR818 7B ass2 —4E

C511 3A CR822 9B osss —4E

C512 —3B CRB831 10B 0804 —8B
C515 —4A CR832 10B os12 —7B

C522 4B CR838 9C 0814 7B

C525 —4B CR851 7D 0822 9B

C528 5B CR859 8D 0824 9B
C531 4A CR862 8C 0828 9B
C549 —5C CR863 —7E 0854 —8D

C601 SF CR877 9C ase2 7C

C603 2E CR1042 9A 0864 7C
C604 2D CR1043 9A 01042 8A
C606 2E CR1304 10B 01044 —9A

C607 2D CR1306 10B Q1052 9B
C611 2E CR1309 10B 01054 —9A
C612 3D CR1315 11A 01304 —10B
C615 3E CR1316 11A 01306 —10B
C622 —4D CR1325 10D a1314 —10A

C625 4D CR1326 10D 01324 —11A
C628 5D CR1334 12A 01326 —11B

C631 4C CR1335 12A 01334 —11B
C649 5E CR1336 12A Q1582 10€E

C655 —6C CR1342 10D 01588 11€E
Cé7G _4E CR1344 10D

cers —9D cRi34s 10p |R502 1B
cego _3E CR1347 10D R503 _2B
csos _sC R507 _4C

cB08s _8B psS834 —1C R508 .2C

cera _9C ps836 1C R509 .3G

C826 —7E ps1599 1C Rall —2A

C829 _9B ps1i588 1C noi? ..3B
C834 8C R516 3B

C835 2C J6 9E R517 3B
cB3st 4571 3C R518 3B

cs837 9D J573 2C R522 —4B

cBso _9p Jafo .3G nils 12
J678 AE R524 4B

Cone .ID R525 —4BC356 7D J688 4E

f J1317t R526*

—

5B
C858 —sD

CB6e3 —7E wal masi 58113371 R528 —4B
C874 10D R529 —4B

cor? —9b L507 _4C R531 —4A
C079 9C L546 _5B R535 —4A
cani 0116 L547 _5B R536 —5B
C893 11B L646 6D R537 5B

C896 _2C L647 _6D R538 —5B
C897 11B L874 10C R539 5B

C1044t L891 12C R540 —5B
©1307 —10B L893 —12¢C R541 _5B
C1327 11B L897 12C R542 5B
C1339 —12B R544 _5B

C1348 11B P530 2A R545 SA
C1349 11B P630 1D R546 6B
C1587 11€ P1040 8A R547 6B

R549 —5C
CR517 4B 0522 4B RS50 6B

CR550 —7B 0524 —4B R551 _7C
CR552 7B 0550 6B R552 6B
CR553 GB 0552 7B R553 6C

CR554 6GB 0622 4D R554 6B

CR617 4D 0624 4D R555 6A

CR650 7D Q650 6D R556 6B

CR652 7D C652 —6D R557 —6B
CR801 7B Q672 5E R558 7B

R5G65 —7C
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nerator and Sweep Logic circuit board.

*See parts list for serial number ranges.

tLocated on back of board.

   TRIGGER
CIRCUIT BOARD

 

CKT GRID |CKT GRIP |cKT GRID |CKT GRID |CKT GRID |CKT GRID

No LOC No LOC No LOC No LOC No LOC Tel LOC

C502 _1B CR80O9 9B o6s78 —4E R6éO02 —1E R815 _7B R1584 —10€

C503 2B CR818 7B oss2 —4E R6éO3 —2E R817 _7B R158s —10€

C511 3A CRB822 9B osss —4E R604 _2D R818 —7B R1597 —10€
C512 —3B CR831 10B 0804 —8B R6O6 —2E R822 —9B R1587 —10€

C515 _4A CRB832 —10B os1z2 —7B Ré0O7 —2D R23 —8C R1589 —10€
C522 4B CR838 9C 0814 7B RG6O8 2D R824 8C
C525 4B CR851 7D 0822 9B RG6O9 8E R827 9C RT557 6B
C528 —5B CRB5s9 8D osz4 —9B R611 _3E R828 —9B RTés7 6D
C531 —4A CR862 8C os2s —9B R612 —3D R829 —10B
C549

_

5C CR863

—

7E 0854

—

8D R616

—

4C R831

—

9B $510

_

3B
ceor

_

s8F cRrRB877

—

9C aose2

—

7C R617

—

3D R834

—

8C $515

—

3A
Ceo  2E CR1042 9A ase4 —7C R6é18 —3D R836 —8C s610 _3D
C6o4 2D CR1043 9A 01042 8A R6G22

—

4D R838 9D $615 3D
CéO6 —2E CR1304 10B 01044 —9A R6é23 —4D R853 —7D
ceor —2D CR1306 10B Q1052 9B R624 —4D R854 _7E U540 _5B

cen 2E CR1309 10B 01054 —gA R625 —4C R855 —7D w640 _5D
cer —3D CR1315 11A 01304 —10B R626* —5D R856 —7E us70 —9p
C615 —3E CR1316 11A 01306 —10B RG27 —5C R857 —8D
Cez2 —4D CR1325 10D a1314 —10A RG28 —5D R858 —8D vR875 —9C
C625 —4D CR1326 10D 01324 —11A RG29 —5D R859 —7E vR8as 7C
Ces —5D CR1334 12A 01326 —11B RG631 —4C R861 —7D

C631 AC CR1335 12A 01334 —11B RG35 —4C R862 —7C
C649 _5E CR1336 12A a1582 10€E RG636 —4C R863 —7E
Cess —6C CR1342 10D C1588 11€E RG37 —5C R864 —7D

C676 —4E CR1344 10D R638 —5D R865 —7D
cers —90 CR1345 10D R502 —1B Resg —5C RBé6 _7D
Ccego _3E CR1347 10D R503 _2B R640 —5C R871 _9C

cBos —sc R507 —4C R641 _5C R872 —ac

cBos _8B ps834 —1C R508 _2C Ré4a2 5C Re77? —ac
cBza oc pss836 1C R509

_

3C R644 5C R879

—

9C
CB26

—

7E ps1599 1C R511

_

2A R645

—

5C R1041

—

8AcBza

—

9B peissa

|

1C R512

—

3B R646

—

6D R1044

—

9B
c834 8C R516 3B R647 6D R1045

—

8A
cBss —zc J6 9E R517 _3B R649 —5E R1046 —8B

CB36t J571 3C R518 _3B —6D R1047 —8A
cB837 9D J573 2C R522 4B RG51 6E R1048 8A
cBss sp J575 3C R523

—

4B R6éS2

—

6D R1049

—

8A
cass

|

7p J678

—

4€E R524

—

4B RG55

—

6C R1052

—

8B
see I6 J688

—

4E R525

—

4B Ré5S6

—

7C R1053 8B
| J1317+ R526* —5B R6éS7 —6D R1054 —8B

cone .Sp J1319+ R527 —5B Ress —6E R1057 —8A
C863 7€ 113371 R528 4B R671 5E R1301 10B

C874 —10D R529 —4B R672  5E R1302 —10B
C877 9D L507 4C R531 4A R675 4D R1303 —10B
C879 9C L546 5B R535 4A R676 4E R1304

—

11A
C891 11B L547 —5B R536 —5B R6é77 —3E R1306 —10C
C893 11B L646 _6D R537 —5B R678 —3E R1307 —10B

C896 —2C L647 _6D R538 —5B R6é79 _4F R1308 —10B
C897 11B L874 10C R539 —5B R681 4D R1314 —11A
C1044t L891 12C R540 5B R682 5E R13150 11B
C1307

—

10B L893 12C R541 5B RG83 5E R1317

—

10A
C1327 —11B L897 12C R542 5B RG87 3E R1321 12B
C1339 —12B R544 _5B RGss —3E R1322  11B
C1348

|

11B P530 2A R545 SA RGs89

—

4F R1323

—

11B
C1349

—

11B P630 1D R546 6B RG30 2E R1324

—

12A
C1587 11E P1040

—

8A R547

—

6B R691 2E R1326

—

10C
R549 —5C R692 —2E R1327 —11B

CR517 4B 0522 4B R550

—

6B R64

_

3F R1328  11B
CR550

—

7B 0524

—

4B R551

—

7C R80O3

—

7B R1334

—

12A
CR552 7B 0550

_

6B R552

—

6B R804

_

7B R1335 11A
CR553 6B 0552 7B R553

—

6C R805

—

7B R1337

—

10A
CR554 —6B osz22 —4D R554 _6B R8O7 —8B R1339 —12B

CR6é17 4D o6z24

—

4D R555

—

6A R808

—

8B R1345

—

10C
CR650 7D o650 _6D R556 —6B R809 —8B R1348 —118

CR652 7D o6é52 —6D R557 —6B R811 _7B R1349 118
CR301 —7B as72 —5E R558 —7B R812 —7A R1G81 |10€

R565 —7C R814 _7B
       

 



Set Test Oscilloscope A SOURCE to
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SEE PARTS LIST FOR
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VOLTAGE & WAVEFORM
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FOR COMPONENTLOCATION ILLUSTRATIONS:
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‘B S515 Al CH 1 ATTEN BD Back of BLOCK DIAG
SEE PARTS LIST FOR EARLIER +15V , pr Preams to ::!‘ ACK OF BLOCK DIA

Nak» (shown RG (SHown VALUES AND SERIAL NUMBER as verticat mope switch 86° ::!!! BA
sn 3 IN CH I iFPel N A RANGES OF PARTS OUTLINED As VERTICAL UT 80 (pisoarte ... Bac
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SENSITIVITY   
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SEMICONDUCTOR TYPES. Ya 12 ===

[ecore]

7?
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465—Service (SN B250000 and up)
tLocated on back of board
*See parts list for serial number ranges
2Used only with Options 4 and 7
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REV. C, OCT. 1977 Fig. 8—7. A9—Interface circuit board.

 

 

CKT GRID |CKT GRID |CKT GRID |CKT GRID
No LOC No LOC no LOC No Loc

c1000 —10G C1522 —2F CR1534 4G 4D
C1002  9H C1525 —2F CR1535 1F €1408 —5E
C1003  11H C1534 _1F CR1536 2F a1413 1B
c1017 _101 C1537 —2F CR1541 3H a1414 —1C

c1021 11K C1542+ CR1549 1G Q1416 2A

C1024

_

9H C1549

_

5F CR1551 41 014183

c1026

—

111 C1552 t CR1556 3F Q1466

—

3E

C1031 12H C1559 4F CR1559 4F Q1472 —3E

C1036

—

12H C1562+ CR1561 2G 01474

—

2D
c1o3s —10G C1569 —1€E CR1564 1C a1478 2D

c1039

—

9G C1592

—

10D CR1569 3H Q1516

—

4H

C1062

—

7H Cc1593 9C a1518 56

C1063

—

8H C1596

—

9C DS1425 3C 01532 1E

—

81 Cc1597

—

9C DS1426 3C 01534  i1E

c1077

—

71 ci6s12 1H 01536

—

2E

C1081

—

8H C16822 1H F1419

_

2H 01544

—

1G

c1084 —6G C16832 2H 01546 —1F
C1086 —81 c16842 21 1 10H a1548 1G
c1091 _9H C16852 1H J2 7H 01556 —3F
C1096 —8H J3 6H 01558 —3F
c1099 —7G CR1001 10H 01564 1D
c1201 —10G CR1004 10H L1006 —111 Q1566 1D
C1208 —10F CR1011 10H L1419 _1C Q1568 1D
C1209 _10F CR1024 11H L1596 —9C 01570 —11C
C1220 —7F CR1035 12H | a1590 —10C
C1235 —7F CR1061 7H P5 91 01594 —9C
c1249 —9C CR1064 7H P6 61 a1598 —9C
C1256 —7E CR1071 7H P300 _7B |
C1261 —7E CR1095 8H P1155 _12F R39 8B

C1262

—

6E cR1i201 10G P1200

_

11G R1001

—

10H
C1263 —6F CR1202 SF P1400 _2B R1002 —9H
C1269 _7F CR1218 9F P1440 _11€ R1003 —10H

Cc1281

—

7D CR1248 8C P1445

_

5A R1004

—

11H

c1282

—

6D CR1251 8E P1446

—

8C R1006

_

10H

c1283

—

7C CR1252 SE P1452  4E R1007

|

11H
c1288 —7D CR1253 SE P1570 _118 R1011 _101
C1403 —4E CR1255 7E P1590 —10C R1012 —101
C1404 _4F CR1273 8D R1013 —101
C1412 1B CR1275 7E @1002 111 R1016 —101
c1416 °2A CR1286 7D —101 R1017 —10H
C1418* 1A CR1404 4E Q1014 111 R1021 11H
c1i419 —1A CR1408 2B 01024 |11H R1022  11H
c1420 —2B CR1412 1B 01030 —12H R1024 —11H
C1421 —3B CR1413 1B 01036 121 R1026 —111

c1422

—

4B CR1414 1C a1038 9G R1029

—

11H
C1423 —4B CR1416 2A Q1062 81 R1031 —12H
C1424 4D CR1421t 01063 —6H R1032 12H

c1427 —1B CR1427 2C 01072 71 | R1033 —12H
C1430 |5B cRi461 6G 01074 _71 R1035 —12H
C1442 —Sa CR1462 3E ©1084 _8H R1037 10G
C1445 05B CR1463 5E 01090 _8H R1038 —10G

C1447

—

6B CR1464 6G a1096

—

91 R1039

—

10G

C1449

_

SA CcR1465 6C a1098

—

8G R1061

—

7H

C1452

—

4E CR1468 3E 01214

—

9F R1062  6H

C1471

—

3D CR1472 3E Q1218

—

9F R1063

—

7H

C1474

—

3E CR1476 2D 01224

—

8F R1064

—

8H

C1475 2D CR1482 2C 01226

—

8E R1065

—

81

C1476 2D CR1483 2C 01234

—

SF R1066

|

7H

C1477 —2D cR1487 3C 01236 8D R1071 _61
C1481 1C CcR1488 4C 01244 —8D R1072 ‘61
C1484 _2C CR1511 5H 01254 —7E R1073 71

C1487

—

3C CR1514 4H 01262 6E R1076

—

71

C1488

—

3C CR1516 5H Q1266

—

6E R1077

_

7H

C1510

_

51 CR1524 2F 01274 7D R1081

—

8H

C1511

_

51 CR1532 2F a1282 6D R1082

—

8H

CR1533 1€E Q1286 6D R1084

—

8H
C1513 t

    

 



 

tLocated on back of board
*See parts list for serial number ranges
2Used only with Options 4 and 7
3Chassis Mounted
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CKT GRID |CKT GRID |CKT GRID |CKT GRID |CKT GRID |CKT GRID |CKT GRID
No Loc No Loc No Loc No Loc No Loc No LOC No Loc

c1000 —10G C1522 —2F CR1534 4G 01404 4D R1086 —81 R1284 —6C R1519 5G

C1002

—

9H C1525

—

2F CR1535 1F Q1408

—

5E R1089

—

8H R1286 6D R1521 4G

C1003  11H C1534

—

1F CR1536 2F a1413

|

1B R1091

—

9H R1288

—

7D R1523

—

2F

c1017 _101 C1537 —2F CR1541 3H a1414 ic R1092 —9H R1289 —6F R1524 —4G

cC1021 11K C1542+ CR1549 1G a1416 2A R1093

—

9H R1400

—

5F R1525

—

2F

C1024

—

9H C1549

—

5F CR1551 41 014183 R1095

—

9H R1401

—

4E R1527

—

2F

c1026

|

111 C1552 + CR1556 3F . Q1d466

—

3E R1097

—

8G R1402  5E R1528

—

4F

C1031

_

12H C1559

—

4F CR1559 4F 01472

—

3E R1i09s

.

sG R1403  5E R1532 1€E

C1036

—

12H C1562+ CcR1i561 2G 01474

—

2D R1201 SF R1404

—

4E R1533

—

2E

c1o3s

—

10G C1569

—

1E CR1564 1C a1478 2D R1202  8F R1406

—

5E R1534

—

1F

c1o39 9G C1592

—

10D CR1569 3H Q1516

—

4H R1206

—

10F R1407

—

5D R1537

—

2F

C1062

—

7H Cc1593

—

9C a1518 5G R1207

—

10F R1408

—

4F R1538

—

2F

C1063

—

8H C1596

—

9C DS1425 3C Q1532 i1E R1208

—

9F R1409 2A R1539

—

2G

Cc1065

—

81 c1597

—

ac DS1426 3C 01534 iE R1209

—

9F R1411

_

1B R1543 2G

c1077

—

71 ci6s12 1H Q1536

—

2E R1211

—

10F R1412 1B R1544

—

2G

C1081

—

8H C16822 1H F1419

_

2H 01544 1G R1212

—

10F R1413

—

1B R1546 1G

c1084

—

6G Cc16s32 2H 01546

—

iF R1215

—

10F R1414

—

1B R1547 2G

c10o8e

.

81 c16842 21 1 10H a154s 1G R1216

—

10F R1416 1B R1549

—

1G

c1091

—

9H C16852 1H J2 7H Q1556

—

3F R1217

—

9F R1420

—

2C R1553  1€E

C1096 —8H J3 6H 01558 —3F R1218 —9F R1421 4B R1554 1€

c1099 7G CR1001 10H 01564 1D R1219

—

8F R1422 4C R1556

—

3F

c1201

—

10G CR1004 10H L1006

—

111 Q1566

—

1D R1220

—

7F R1423

—

4C R1557

—

2F

C1208 —10Fr CR1011 10H L1419 _1C Q1568 1D R1221 —SF R1427 1B R1559 —3F

C1209

—

10Fr CR1024 11H L1596

—

9C @1570

—

11C R1222

—

8F R1428

—

2B R1563  1€E

C1220 —7F CR1035 12H a1590 —10C R1223 —8F R1430 5C R1564 —2E
C1235 —7F CR1061 7H PS 91 01594 —9C R1224 —SF R1431 4D R1565 —2E
c1249 —9C CR1064 7H P6 61 a1598 9C R1225 —9E R1434 —7B R1566 1D
C1256 —7E CR1071 7H P300 _7B | R1226 —9E R1440 |11€ R1567 1D

C1261

—

7E CR1095 8H P1155

_

12F R39 8B R1228

—

9E R1442 7C R1569 1D

c1262

—

6E cR1201 10G P1200

—

11G R1001

—

10H R1229

—

9E R1445

—

10D R1570

—

11D

C1263

—

6F CR1202 8F P1400

_

2B R1002

—

9H R1231

—

SE R1446 7C R1571 11D

Cc1269

—

7F CR1218 oF P1440

_

11€ R1003

—

10H R1232

—

8F R1447

—

6A R1591 10C

Cc1281 7D CR1248 8C P1445

_

5A R1004

_

11H R1233

—

8E R1448 6A R1592 10D

c1282 6D CR1251 8E P1446

—

8C R1006

—

10H R1234

—

8E R1449 6A R1593 10C

C1283 7C CR1252 8E P1452  4E R1007

—

11H R1235

—

7G R1451 4E R1594

—

10D

c1288

—

7D CR1253 8E P1570

_

118 R1011

—

101 R1236

—

8D R1452 4E R1595

—

9C

C1403

—

4E CR1255 76 P1590

_

10C R1012

—

101 R1237

—

9E R1453

—

4E R1597

—

10C

C1404

_

4F CR1273 8D R1013

—

101 R1238

—

9E R1460

_

7B R1598

—

10C

c1412 1B CR1275 7E @1002 111 R1016

—

101 R1239

—

9E R1461 6G R1599 10C

c1416 2A CR1286 7D a1012 101 R1017

—

10H R1241

—

8D R1462 4D RT1230 8F

c1418* 1A CR1404 4E a1014

_

111 R1021 11H R1242 8D R1463 6C $400 ga

c1419 1A CR1408 2B 01024

—

11H R1022  11H R1244

—

8D n1464

.

4F $1239

—

9E

c1420

_

2B CR1412 1B 01030

_

12H R1024

|

11H R1246

—

sC R1466

—

4E T1420+

c1421

—

3B CR1413 1B Q1036 121 R1026 111 R1247

—

8D R1467 4E TP1486 3D

c142

—

4B cRi414 ic c1038 9G R1029

—

11H R1248

—

8D R1468

—

3E TP1518 6F

c1423

—

4B CR1416 2A a1os2

—

81 R1031 12H R1249

—

8C R1469 3D TP1536 5F

Cc1424

—

4D CR1421t €1063

—

6H R1032

—

12H R1253

—

8E R1470

—

3E TP1548 5F

C1427 1B CR1427 2C 01072 71 R1033

—

12H R1254

—

GF R1471 4E TP1558 5F

C1430

—

5B cRi461 6G 01074

—

71 R1035

—

12H R1255 SE R1472

—

3E TP1568 5F

C1442

—

SA CR1462 3E ©1084

.

8H R1037 10G

|

R1260  7E R1473

—

3E TP1590 10C

C14450

0

5B CR1463 5E 01090

—

8H R1038

—

10G R1261

—

6E R1474

—

3E TP1594 9D

C1447

—

6B CR1464 6G a1096

—

91 R1039 10G R1262

—

6F R1475 2D

C1449

—

5A CR1465 6C 01098 8G R1061

_

7H R1263

—

6F R1476 2D U1432t

C1452

—

4€E CR1468 3E 01214

—

9F R1062

—

6H R1264

—

6F R1477

—

3E U1524

—

2G

C1471

—

3D CR1472 3E a1218

—

9F R1063

—

7H R1z266

—

6E R1478 3D U1554

—

1€E

C1474

—

3E CR1476 2D 01224

—

8F R1064

—

8H R1z268 7F R1480

—

2D

c1475 2D cRi48g2 2C 01226 —8E R1065 |81 R1iz69 —6F R1481 .2C vR1039 9G
C1476 2D CR1483 2C 01234

—

8F R1066

—

7H R1273 8D R1482 3C vR1099 7G

c1477

—

2D cRias7 3C 01236 8D R1071

—

61 R1274

—

sD R1484 2C VR1155 12F

c1481

—

1C cRi4gs 4C 01244

—

8D R1072

—

61 R1275

—

sD R1485

—

3D VR1289 6F

C1484

_

2C CR1511 5H 01254

—

7E R1073 71 R1280

—

6D R1486 4C VR1428 2B

C1487 3C CR1514 4H Q1262 6E R1076

—

71 R1281

—

7D R148g8s

—

2C VR1484 2C

©1488

—

3C CR1516 5H 01266

—

6E R1077

—

7H R1282 6C R1510

|

51 VR1515 4G
C1510

_

51 CR1524 2F 01274 7D R1081 8H R1283 6D R1511 41 VR1522 3G

Cis11. 9 CR1532 2F 01282 6D R1082

—

8H R1516

|

4H VR1525 1F

C1512+ CR1533 1€ a1286 6D R1084

—

8H R1i517 6G VR1526 2G

C1513 t R1518

—

5H VR1533 3F

VR1570 11C
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+55V(PCPL—B) K!a7Z 3 .
2... 32 IL Sweep voltages measured with TRIG

+5 V MODE—NORM and sweep not running
+ 55V. {no vertical or trigger signal in)

VOLTAGE & WAYVEFORM Rio76 $
conbit:ions R27! 1. O5k ; oll4 (6) 2

CRIO7!GZ.—G) <~3.3 Pe—2 \ ‘P" swP UNBLANKING
RIC"! crine!

{T

] ~ C107 7 To @132%
36 ~ Q10 72 392k ¢| 22 ro—s \ _wp, cwr RESET

[A——w» 36 G* o> ~ +55V(DPCPL— B) ? ; To cR825@

‘B/ e _C3. S5)QIOC2B 328° Rl O65 $ Riocé
SWP START 2J2—G " "ap s 22 3K
FromRTG i 7) —— c1oés { 62)rom a £ f)_Gslieinse|io eke ie ss — Giz.8) +] 5 V
THRU Sil20 _ F 4 33 @

t
© CciOé3 1 R1Oo98

91 |raamiac A7 RIOo97 2.37Kk
Timinc _soarnn| mags | si1gorm 4.02% m_ s sweep To

J ¥ t= f *" _ai2r24 &
L2 22 sape & i e E2 _

+¥rT con —
+15V
C VRIO99

J2—2Y 7 c109| CS.—.9 $22 *g_ono 69 cRiO9s CS—9 / ‘P SWEEP CcoNTROL
$ Rios) QIO9O0 — ~ (og | \ rrom sitzo 4

100
~— to I wthth4 Pp $———)——— CPP"

$ RIO92 J
\z Q1096

‘B ‘
ewr START [ Pe—I — 4.7

Fromae! 4 \ IT I
C1O8 6 FOR COMPONENT LOCATION ILLUSTRATIONS:
100 A3 CH 1 ATTEN BD ao k kok s k k e a k k e kk BACK OF BLOCK DIAG
rose + 55V As VEhTicaLpreAMP80 \ BACK OF BLoGkKk blag
180 A4 VERTICAL MODE SWITCH BD ..... BACK OF FIRST TAB

> am AS VERTICAL OUT BD (OS . BACKOFbiags
"188° $ _"" +sv A o LO) cc) BACK OF 1,

+55 vV(DCPL—A) AT TIMING BDReb" 2. BACK Of BMG j
A8 TRIG GEN & SWP LOGIC BD ...... BACK OF DIAG 4b

< R 1011 A9 INTERFACE BD |............... BACK OF DIAG 5
< 1OkKk

a aio12 hrs \ w swe uNBLANEKING
cRiol @S:0 6) ? , To @\zoe

CRJOO4 3° — P5S—3 5 » A swP RESET To
A55CLU &" rinic. boro g

w Mieoyyaae a100 2B 0
owpSTART ¢ (# I |
= £L12.7 hal 2 2 2 2 ec c 2p e i 2 2 RiO38 ¢
askes * T_@» f %. ©] ="$9°¢ care| |

, * cloos RPO? — +—pli——£G
$ R1039

PARTIAL A7 RIO37 f 2.32K
pae rme/oy ||s 150 A 4,02k 1 ___— _ A swEePr to

+ re ~ ainr4 @mp —— — — ——— —— | 10.7
RT Cr | \UI—3 Giz.8) _| Q1O38

7
| +15V

TO "3,* | VRIO 39

NU 2 | "Lp! c1o31 AV J2—7~ a——— ~
.02 (Gv) { {___. ‘K SWEEP CONTROL

R. 1029 ( R From §1120
My 2.1al

$———)——— J. 0. |

RIO 232 RIO35 SEE PARTS LIST FOR EARLIER
0°Got) 100 —A Q1036 VALUES AND SERIAL NUMBER

WY RANGES QOF PARTS QLUTLINED

ag) 0022. ~ } tg. RIO33 OR BEPICTED IN GREY.
*A‘ QI0 24 *~. 4. 53K

sup Sper ,[25m => HHE:
cectbees —»——<{€ 1 f f R10 22 — gv
rom q 86 c1o26 R1O24 I kk

100 5)
do — BV

*—t cRio24 8

— BV | a9 interrace sBoarp| ,

€ P T ORS <
465 OSCILLOSCOPE REV. C, OCT. 1977 As B SWEE GENERA RS

SN B250000 and up
18g 61 — 50 MEB 874
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Fig. 8—8. A7—Timing circuit board.

*See parts list for serial number ranges.
I Epected on back of board CKT GRID |CKT GRID |CKT GRID |CKT GRID

No LOC No LOC No LOC No LOC
10n instruments with DM only. 3 A7

C1113 5B CR1153+* R1112* 4B R1153 4D TIMING

* Location for standard 465 C1117

—

4B R1113

—

5A R1161 6B | CIRCUIT BOARD

3 C1130 —2A DS1140 1B R1115 —4A R1163 6B |

Lecstion (o‘ OM c1131 4A ps1239 1B R1117 —4B R11G64 —6B |
C113 —3D R1130 —2B R11G65 6B |

C1135 3D 1110 _2A R1131 3B R1166 6B
C1136 —3A J1120 _4A R1133 —3B R1167 6B

C1137t J1130 _5A R1134 —3B R11G68 7B

C1138 —4B R1135 —3B R1170 —7A
C1151 5D P1 4E R1136 —3B R1175 —7A |
C1152 5D P2 7€ R1137 —3B

C1153 4D P3 9E R1138 —4B $1100 _2D |
Cc1161 —6E R1140 —8C $1120 t |

Cc1163 6D 01140 —gA R1141 9B $1140 —9C
C1165 7D a1170 —7A R1142‘ 5B S1150A 4C |
C1167 —7B R1143‘ 5B |

Cci168 —7B R1101 —5E R1144‘ 5B VR1145 8B
R1111 5B R1145 —8A VR1146 8B

CR1101 46 R1112 —5B R1146 —8B
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465 display untriggered (free running). The slope and time duration of this
waveform is dependent on the setting of
the A Trigger Holdoff control.

 

 

465 display triggered (stable).
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SEE PARTS LIST FOR EARLIER

4 ——
+110y. +15 v (RBG)

Horizontal amplifier and X amplifier +0 V
t a voltages measured with HORIZMODE RI1274 R! 282 CREG)

6250 e in X—Y¥ and beam centered GB| Cz 109
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SEE PARTS LIST FOR
x10 SEMICONDUCTOR TYPES.
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A1 CH 1 ATTEN BD ............... BACK OF BLOCK DIAG
A2 CH 2 ATTEN BD ............... BACK OF BLOCK DIAG
A3 VERTICAL PREAMP BD .... BACK OF BLOCK DIAG
A4 VERTICAL MODE SWITCH BD ..... BACK OF FIRST TAB

PULLOUT PAGE
AS VERTICAL OUT BD (DISCRETE) ... BACK OF DIAG 3
A5 VERTICAL OUT BD (1.C.) ......... BACK OF DIAG 4
A6 FAN CBo BD =. BACK OF DIAG 10
A7 TIMING BD ................... BACK OF DIAG 6
A8 TRIG Gen.& SWP LOGIC BD ...... BACK OF DIAG 4b
A9 INTERFACE BD |............... BACK OF DIAG 5

 

 
PARTIAL A9 INTERFACE BOARD |

VALUES AND SERIAL NUMBER
RANGES OF PARTS QUTLINED
OR DEPICTED IN GREY.
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The amplitude of this waveform varies
from O0 volts to 75 volts peak—to—peak
depending on the setting of the Intensity
control.

 

Set the test scope Trigger Source switch
to Normal.

 

 

 

50 mV

  

Set the test scope Trigger Source switch
to Normal.

 

Set the test scope Trigger Source switch
to Normal.
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CONDITIONS
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cHoPPED CRI4G2
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rrom R59 4,

 

  

SEE PARTS LIST FOR
SEMICONDUCTOR TYPES.
 

set midrange (normal)
 

Z axis voltages taken with intensity

  OR DEPICTED IN GREY.

SEE PARTS LIST FOR EARLIER
VALUES AND SERIAL NUMBER
RANGES OF PARTS QUTLINED

FOR COMPONENT LOCATION ILLUSTRATIONS:
A1 CH 1 ATTEN BD
A2 CH 2 ATTEN BD

 YJ B—\

 

  
PARTIAL A9 INTERFACE BOARD

  

yCRI4GC3

 

BACK OF BLOCK DIAG
BACK OF BLOCK DIAG

A3 VERTICAL PREAMP BD .......... BACK OF BLOCK DIAG
A4 VERTICAL MODE SWITCH BD ..... BACK OF FIRST TAB
A5 VERTICAL OUT BD (DISCRETE)
A5 VERTICAL OUT BD (I1.C
A7 TIMING BD ......
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Fig. 8—9. A6—Fan circuit board.

CKT GRID CKT GRID

No LOC No LOC

C1698 2A R1692 3A
R1693 3A

CR1691 2B R1694 —3A

CR1692 2B R1697 1B
CR1694 2B R1698 1B

CR1G696 2B R1695 1B

CR1699 1B
RT1696 1A

P1690 4A

o1698 1A U1690 —3B

R1691 4A

A6
FAN

CIRCUIT BOARD

TRIGGER

A9
INTERFACE

CIRCUIT BOARD

CIRCUIT BOARD
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Fig. 8—10. Partial A8—Trigger Generator and Sweep Logic circuit board.

 

  

 

CKT GRID |CKT GRID |CKT GRID |CKT GRID

No LOC No LOC No LOC No LOC

C611 1C 622 3B R631 3A R678 2C

C612 2B 0624 3B RG35 3A R679 3C
C615 _2C 0672 4C RG36 3A R68 1 3B
C622 3A 0678 3C R637 4A R682 4C

C625 3A Q682 3C R638 4B R683 4C
C628 4B Q688 3C R6G39 4A R687 2C
C631 3A R640 4A RG88 2C

C649 4C R611 2C R641 4A RG89 3C
C676 3C R612 2B R6G42 4A R63O 1C

C690 1C R616 2A R644 4A R691 1C
R617 2B R645 5A R692 1C

CR617 —3B R618 2B R64G6 5B R64 2C
R6G22 3B R6G47 5B

J5 4C RG23 3B R6G49 4C S610 2A

J678 3C R624 3B R671 4C S615 2B
J688 3C RG25 3A R672 4C

R627 4A R675 3B U640 4B

L646 5B R6G28 4B R676 3C
L647 5B R6G29 4B R677 2C
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Fig. 8—11. Partial A9—Interface circuit board. (Calibrator Components)

 

 

  

CKT GRID CKT GRID CKT GRID

No LOC No LOC No LOC

C1249 1C Q1570 4C R1571 4D
C1592 3C Q1590 3C R1591 3C
C1593 2C 01594 2C R1592 3D
C1596 2C 01598 2C R1593 3C

C1597 2C R1594 —3D

R1236 —1D R1596 2C
CR1248 1C R1241 —1D R1597 3C
CR1596 2C R1242 1D R1598 3C

L1596 —2C R1244 —1D R1599 3C

R1246 —1C
P1570 —4B R1247 —1C $400 2A

P1590 —3C R1249 —1C TP1590 2C
R1445 —2D TP1594 2D

01244 1D R1570 —4D TP GND 2C
VR1570 4C

   

 



For Waveforms 93 through 98: 465 trigger—view button pushed in and held.

  

*Waveform amplitudes are ap—
proximate and may vary from instru—
ment to instrument.
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OV TO 2v ——] Check the Sweep Start
Logic circuit (not reset—
ting at sweep end). May
not be getting reset pulse.
With the sweepat 0 V to
+2 V, Q1012 should be
turned on (P5—3 at ~2.4 V).

No Check DC level at
Check for collector of Q1036.waveform 51. 

Check Z Axis TP1486
for an unblanking — No
pulse (215 volts to
+75 volts, depending
on the setting of the L Yes

 
   No trace visible.

Possibly shows a
single dot.

 

 Check the circuitry  

   C
O
3

   

intensity control}. Check CRT associated with 0854,

circuit. 13 V U870 and the tunnel
diodes in the trigger
circuitry.

   

 
     

   
 

  
 

  

 

   
 

 
  

 

  
   

  

   
  

 
 

 
    

   

 
  
 

  

    

  
 

 
 

T

Trace is off center Check 01038 Troubleshoot Pull Q1024. Check StartLogie
horizontally. ao 098 the horizontal y for sweep level on the | \, Check circuit

an amplifier. front of R1037 to go "S71 01024 °
| to about 0 V. U870

Q854
Q862
QB64
and

No associated

VERIFY circuitry

1) All low voltage |__]
power supplies , Yes

No are within tol— Push the BEAM j
visible _ erance. &—| FIND button Check the Sweep

display. — 2) —2450 volt sup— and hold it in. Generator circuit.

ply is within 1
tolerance. Check Z axi

3) Horiz Display | Trace comes to the Check for about 0.5 yes——— Amplifier_

Tm1C Mobe o>theort— center volt unblanking gate

set to AUTO. on J6—10.

4) CRT Bias ad— Check Z axis logic

justment .pro— circuit.

perly set. 01304

Q1306 and

ecrenneo No *I 0324 associated
. 0822 circuitry

see if trace 0823
can be obtained.

R also
Q1014 . Trace comes near the j

center of the screen. Check for an imbalance
Trace can be vertically in the Vertical Switching
positioned with verti— "1 circuit. Also check for
cal output position an imbalance in both

Still Short TP322 and range adiustment. preamp channels.
Bad TP324 together. R4418., or R429.

The trace is way off j
vertical center and Check the other
cannot be vertically vertical channel.
positioned.

Find imbalance in the

wus . Trace stays way off vertical output ampli—
OK Find imbalance in center screen. WA fier. Also check for

the bad channel. short on one side of
the delay line.
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POWER SUPPLY ISOLATION PROCEDURE

The following procedure is used as an aid in localizing the area in which loading of a power supply occurs. If the power supply comes up

after isolating a circuit, it is very probable the problem is in that circuit. This can sometimes, however, lead to erroneous conclusions as a supply

may pass through one circuit to another circuit. For instance, the +5 volt supply enters the timing board through P2—4. It then passes through

the timing switch (in the X—Y position only) and P1—10 to CR1202 in the horizontal amplifier circuit. From P1—10 it also passes through P5—4 to

the sweep control IC on the trigger board. Watch for these types of conditions when trying to localize a loading problem.

+55 Volt Supply

1. Pull P300 from the Interface board. This isolates the Vertical Preamplifier board.

2. Unsolder the dummy resistor near J—1. See adjustment locations 1 _. This isolates the Timing board.

3. Pull P1155 from the front of the Interface board. This isolates the holdoff circuit.

J . To isolate the Trigger board from the +55 volt supply, it is necessary to remove the Trigger board from the instrument. The +55 volt

supply connects to the Trigger board through P5—9. The +55 volt unregulated supply connects to the Trigger board through PG—14.
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p 0P*"

wal
UA
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tm «<

 



 
Check value of +55 volt
regulated supply. LOW ——
 

 
Check for supply
foldover. V,gOf

Q1536 will be 0.6
V if the supply is
folded.

On newer instruments
lift the 55 V isolation
dummy resistor (near 

8 find the cir—
Supply folded Check resistance to cuit where

| | other low voltage loading
power supplies. occurs.

465—Service (SN B250000 and up)
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See isolation
Procedure to

    

 |__ Check C1534.
(unsolder one leg.)

Check for loading by
some active device.

 

  

  

 

«b _
ag
© |
cC <
& O
m =
U —

y 5§
Check resistance Check P300 and P1155 Check CR1534. 9 °to ground. for proper orientation (unsolder one leg.) am af

or shorts.
5

See isolation procedure.
 J1 on Interface board).

If 55 V supply comes
Check 120 volt
unregulated,
 

 
 

 

     

  

  

 

 
 

   
    

  
   

  

   

   
 
     

  
 

 

 

 

  
   

 

    

  

 
 

  
 

   

Check Q1536. [—» , °
check CR1535. } up and is adjustable,

it indicates loading in
the external circuit. — — —

Q1534 open. R1534 cracked or open. [——— Check Q1 sa2.[——
Not folded | L. ]

T

OK 0 V Check components
between the base

Hi , | , of Q1532 and pin
1 of U1524.

| , Check value of +55 volt _
Check +55 volt If using 115 volt line regulated supply. —+55 volt regulated unregulated Low verify the 115 volt, Check for ® Check U1524 by

supply low or dead. (58 V to 74V) 230 volt switch is in leaky filter b( | Check VR1522 and o or. h
8 iti cap. ow associated circuitry. switching witthe 115 volt position. — oK | U1554, |

| Check for 22 volts L

on pin 8 of U1524.

| — | Go to Chart
Low Check the 15 volt Folded to find the 15 volt

supply for foldover supply problem.
0 V or for Q1 548

shorted.

| "e n | Check power ‘Not folded | ~Verify line voltage Check VR1526 and associatedo relent |__.[cree CR1511 (open). transformer circuitry (if the 85 volt supply

) | or open. is below about 23 volts VR1526
must be checked outside the

OK: circuit).

Check line fuse.

Open

 
  If using 230 volt

line, verify 115 V
230 V switch is in
the 230 V position.

Check for short in
power transformer
primary circuit.

 Check low voltage
unregulated supplies
for shorts to ground.

 Still blows fuse.Replace fuse
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 POWER SUPPLY ISOLATION PROCEDURE

  

 

The following procedure is used as an aid in localizing the area in which loading of a power supply occurs. If the power supply comes up ~ 3

after isolating a circuit, it is very probable the problem is in that circuit. This can sometimes, however, lead to erroneous conclusions as a supply ° C

may pass through one circuit to another circuit. For instance, the +5 volt supply enters the timing board through P2—4. It then passes through 24

the timing switch (in the X—Y¥ position ‘only) and P1—10 to CR1202 in the horizontal amplifier circuit. From P1—10 it also passes through P5—4 to 2<

the sweep control IC on the trigger board. Watch for these types of conditions when trying to localize a loading problem. o 2

1 O

3 bo
+15 Volt Supply 0 <

C2

1. Pull P300 from the Interface board. This isolates the Vertical Preamplifier board. 3

2. Unsolder the dummy resistor near J2. See adjustment locations 1. This isolates the Timing board. m

3. Unsolder L891 on the Trigger board (see Fig. 8—6). This isolates most of the Trigger board. Also unsolder VR896 from the rear of the

Trigger board (see Fig. 8—6). This isolates the +8 volt supply.
 4. Pull P1690 from the Fan Motor board. This isolates the fan motor circuit.

5. Pull P4400 (P400 on IC version) from the Vertical Output Amplifier board. This isolates the Vertical Output Amplifier board.

6. Pull P1200 from the Interface board (see Fig. 8—7). This isolates the Horizontal Position and Fine controls.

  

+5 Voit Supply

. Pull P300 from the Interface board. This isolates the Vertical Preamplifier board.

. Unsoider the dummy resistor near J—2. See adjustment locations 1. This isolates the Timing board.

. Unsolder L893 from the rear of the Trigger board (see Fig. 8—6). This isolates the Trigger board.

. Pull P1155 from the Interface board (see Fig. 8—7). This isolates the holdoff circuitry.

. Unsolder L1596 from the Interface board (see Fig. 8—11). This isolates the calibrator circuitry.d
A
Q

N
—

—8 Volt Supply

. Pull P300 from the Interface board. This isolates the Vertical Preamplifier board.

. Unsolder the dummy resistor near J—2. See adjustment locations 1. This isolates the Timing board.

. Unsolder L897 from rear of Trigger board (see Fig. 8—6). This isolates the Trigger board.

. Pull P4400 from the Vertical Output Amplifier board. This isolates the Vertical Output Amplifier board.

. Pull P1200 from the Interface board (see Fig. 8—7). This isolates the Horizontal Position and Fine controls.

. Check C1220 for a short or leakage. |0
Jd

A
Q

N
«—

  

~_
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 Short to ground | ]

or other low
voltage power Yes
supply.

0 V See the
¢ I short
Check the No circuit
value of isolation
the regulated procedure.
supply.

 

 

  
   

 

    

 

 

 

  

     

     

   be recognized as follows. When the
OK instrument is at room temperature and

Check the just turned on, the affected supply
following y comes up to or near normal voltage.
transistors. os As the instrument is left on and .

0 »I +15 — 01544 warms up, the supply voltage begins

l transistor.
 

   
 

  
  
  
   

 Check the
value of the

| Yes _ — Low | I | 3 3&]
Check for supply foldover. y J G<
Vbe of the shutdown —
transistor will >0.6 V. The Check the P o Loaded by the failure of some active m a

Check the current No _|transistor will be turned on. changed valu crack or F No# component supplied by the affected BS
shutdown (foldover) 1 15v pere power supply. 02
transistor for a short. +5 V mi 559 I o
+15 — Q1548 3 v_ R1s69 Could also be caused by the failure of 3 |
+5 — Q1558 — No 109 VC a tantalum decoupling capacitor. A a ®
—8 — Q1568 Yes Replace the [] supply affected by a bad tantalum can <

defective d
|an

"o
"o
&
m
M

Check the supply reference voltages.

   
 

 
   

  

 

 

    
 

 
     

   

 
 
   

       

 
 

     

+15 V — Pin 5 of U1524 — +15 volts regulated 01546 to slowly go down as the tantalum tries
+5 — Pin 3 of U1554 — +5 volts supply. to draw more current from the supply.. +5 — 01556
—8 — Pin 5 & 6 of U1554 — 0 V _o _

| 8 —Q1564
Q1566

Replace the
OK resistor.

Check the bridge rectifier Check the unregulated Bad
| in the affected supply for We capacitor on the

Check the unregulated full wave rectification. If L oK — 21 aYtroas Replace the
supply on its associated good, there should be +5 V — C1552 transistor.
filter cap. 120 Hz ac ripple on the

| m +15 — C1542 p Low #» unregulated supply. 60 —8 V — C1562
+5 — C1552 Hz ripple indicates only

VERIFY ves —8 — C1562 —— halfwave rectification.
1) +55 V must he |___] +15 — CR1541 voltages." IC power supply

— present for the +5 — CR1551 | Low +o
Check Pass transistor proper operation —8 — CR1561 U1524: pin 8 20 to 22 volts+15 — Q1546 Bad aos
+5 — 01556 Low of the +15 volt, U1554: pin 8 15 volts
—8 — 01566 HI _ Measure or +5 volt, and —8 { | | pin 4 —8 volts ,
Reference on + input |— supply @v~*] _.voit supplies. o v +22 V to pin 8 of U1524 is
of the regulating IC‘s 2) +15 V must be | Replace Rectifier| supplied from a dropping
Regulating 1.C.‘s { present for the 7 = network off the +55 volt

poe proper operation N Repair the bad 4 supply.
of the +5 volt 2 |supplies in the ®" == Bad
and the —8 volt |rea | following order Check the bridge rectifier |
supplies. +55 in the affected supply for ,

+15 a] an Open Check for
+5 +15 V — CR1541 an open
—g +5 V — CR1551 F OK power trans—

—8 V — CR1561 former secondary.      
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110 VOLT SUPPLY ISOLATION PROCEDURE

The following procedure is used as an aid in localizing the area in which loading of a power supply occurs. If the power supply comes up

after isolating a circuit, it is very probable the problem is in that circuit. This can sometimes, however, lead to erroneous conclusions as a supply

may pass through one circuit to another circuit. For instance, the +5 volt supply enters the timing board through P2—4. It then passes through

the timing switch (in the X—Y position only) and P1—10 to CR1202 in the horizontal amplifier circuit. From P1—10 it also passes through P5—4 to

the sweep control IC on the trigger board. Watch for these types of conditions when trying to localize a loading problem.

1. Unsolder one end of VR1289, R1282, R1262, R1229 (see Fig. 8—7). This isolates the horizontal amplifier circuit.

2. Unsolder one end of R1476 and CR1476 (see Fig. 8—7). If loading still exists, check adjustment of R1442 and R1445. If either does

not adjust and an internal short is suspected, it will be necessary to remove the Interface board from the instrument before removing R1442

or R 1445 from the board. This isolates the CRT circuit (Z—Axis amplifier).
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| Check R1517 for | Shorted or loaded.

YES a crack or for a No See isolation pro—

change in value. cedure to localize
the problem area. 
 

  

 

 

_ — Check for over—current
i foldover).

Check 01518 protection (foldo
for a short. Vpe of Q1518 will be

J 0.6 volt if the circuit
is folded.

_>>0 V  

   

 
 

 

Check the value of the Check the drop
| 110 volt regulated supply. w NCQ across VR1515.

| (56 V nominal)

0 V
  

Check CR1516, OK Check the power
Q1516, R1517. transformer

OK |
  

 

Check CR1511 for full
wave rectification. The

  

 

   
  

  
   

Verify the +55 volt Check the value of the f AC ripple on the unregu—

LOW or GONE supply is present and » 110 volt unregulated | LOW.—» lated supply should be
within tolerance. supply. 120 Hz. 60 Hz ripple

_ 1 indicates half wave
rectification.

110 volt
regulated
supply.
  

 

   

 
If the 55 volt supply is
normal and the power
fuse does not blow, it is
very unlikely for the 110
volt unregulated supply
to be 0 volts.
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465—Service (SN B250000 and up)

Check for loading
— in the circuitry from Replace the

Still I pin 3 of the High | P voltage
" 1) Turn off 465 OW #41 voltage transformer: anstormer

Isolate the High—Voltage —— still | 2) Pull crt socket from CR1427
multiplier. ow rear of crt C1420

Check all the 1) Turn off power. 3) Turn on 465 etc.
transistors in OK ———» 2) Unsolder dummy resistor. } Also loading around
the (04"o aia (see adjustment locations 1 ) Pin 23 of the High

am |21404 141 3) Remové anode lead from holder. Voltage transformer
Q1408

—

Q1416 4) Turn on power. C1421

_

C1423
a1413 —Q1418 C1422 —C1424
and associated etc

circuitry. Pull one at a time.

Also check Bad T

If —2450 V comes
Replace transistor up, replace the HV R I
and leave the multiplier.

,,

|

instrument on for | If —2450 V comes
Low a couple of hours up, replace the crt.

to see if the problem
reoccurs.

Visually inspect the Check for Arcin
oneek Oscillations thick yoostor 1) Around the thick film.

| Cale Seche be |___interminiene___ |forbadsolderjoints »| ost _| 2) HVmultiplier ""—"
Verify All Low —»» about 10 volts scr‘iations thick film to see if C1403 of the Vertical preampto

2450 Low Voltage Peak to peak at there is an intermittent check
__ Power Supplies 50 kHz. connection. *

In Tolerance

Won‘t Adjust

No
Check wiper of ‘ilar;
R1400. Should Oscillations
vary from —8 V Check all
to +5 V as R1400 transistors in ——— All OK
is rotated through the circuit
its range. | 01404 —Q1414

01408 —Q1416 |————— Bad Replace
OK fao1413 a1418 Xistor

__]

Check R1401 ciglg — (

T Leave the instrument
on for a couple of

| Check 01404 Blown

[

~—*~ hours to see if the
problem reoccurs

OK
I [ ]

. Replace F1419 & @Replace thick film —]meple again.
|

| Check |
No Oscillations clare w

| | — (@
| Check Bi and associated 3 te

riage [~a ain ———#®1 circuitry for eg
9 shorts (also U 6

C1418 for m §

later SN). i 1,
aL
O
O
A
<
M
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yPigre Isolates —2450 V c1281
from the High—Voltage _HIGH SPEED R1442

+110 V y —Multiplier (U1432). MAGNIFIED GEOMETRY vways R1237 R1597

\ | | ALIGNMENT

_

X1 HORIZONTAL gyiie.
 GAIN AMPLITUDE

mtl | 
   

 

   

   

 

   

   

   

 

    

 

 

 

   

 
TP1486~

 

 

 

    

 

R1480 _ <_ | | | ) mey ees,

CRT BIAS ~ ; i | | [| ~L | & > & & [___ TP1594

R1225

C1471
HORIZONTAL

Z AXIS
MAGNIFIER

REGISTRATION  
 

COMPENSATION

  

R1238
X10 HORIZONTAL

GAIN
 

 

R1538
+55 VOLT

ADJUSTMENT
 

 

TP GND

R1400
HIGH VOLTAGE
ADJUSTMENT

TP1558
+5 V

 Isolates +55 V from
the Timing Board.

 

  

  
 

 
           

 

TP1536
+55 V REG_—————**~

  I LPL

191948."

.

HIGH SPEED

 
PC

C1261

Sy

MAGNIFIED Isolates +15 V from
+p

ja6188

TIMING the Timing board. TP GND

yo
Isolates —8 V from Isolates +5 V from

DCT. 1837

—8 V the Timing board. the Timing board.

Fig. 8—12. Interface circuit board adjustment locations.
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ATTENUATOR
CIRCUIT BOARDS

  



465—Service (SN B250000 and up)

  

 

    
   

    

    

  
               

 

           

     
  

    
        

 

  

  
    

 

   
  

R120
CH 1 VARIABLE

R149 vOLTS/DIVISION
CH 1 HF A115 BALANCE

149 comP cH 1 rosITION

__

R122_ cSTar

R155 CENTERING R105 cas a, 613 61

Shula" Tour TP147 C122 coM£ Tot CH 1 HF HF COMP HF COMP LF comP LFE comP
TP162 TRIG ComP comp I

P322 BALANCE Tri41

|

CH_1 HF R118 R48 Cca7 C13 c10

. T comP CH 1 GAIN HF comP

|_

HF comp] LF comp

|

LF comP          

         

  

  

    
3©

R340
NORM DC
TRIG

BALANCE
C1

LF COMP

3 (bzms,

  

   
    

  
  

      

   
  

    

 

    

   

 

 

R25
C62 CH 1 STEP

C27 LF COMP C61 ATTENUATOR
CH 1 HF LF COMP BALANCE

# C97 COMP
HF comp Pes 

 
   

 
 

 

   

    

 

  
         

       
TP241 R218

 

  
    

    

     

 

  
    
  

   

 

   
    

R215 R205 C83 C77 R97 R75grama TP3M4

>

ell gpg: TP262 C249 TP247 CH 2 .. hose INVERT

|

CH2HF CH 2HF CH 2 HF HF comP CH 2 STEP C51iG CH 2 HF BALANCE

|

COMP

_

comP comP ATTENUATORcomP CH 2 VARIABLE C205 LF comP
BALANCE CH 2 HF VOLTS/DIVISION cH > ur cos R98 BALANCE

comp BALANCE come gf comp HF COMF
1861—59

Fig. 8—13. Vertical Preamplifier and Attenuator circuit board adjustment locations.
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A5
VERTICAL OUTPUT
CIRCUIT BOARD C4422

~ HF COMP

___ R4425
LF comp

 

 

  

 

 

 R4418 R4422

CENTERING HF COMP 1861—60

ADJUSTMENT

Fig. 8—14. Vertical Output Amplifier circuit board adjustment locations (discrete version).
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R442
HF comP R400 c4os

R455 c4a2

——

SAN

—

(E ‘comp
BIAS HF comP

 

C44as
HF comP 

A5
VERTICAL OUTPUT
CIRCUIT BOARD

 
    

 

   
R429

CENTERING
ADJUSTMENT

 

      
 

 
 

R423
LF COMP

 

  

 

 R424
LF COMP

 

 

R434 1861—61
LF COMP R433

LF COMP

Fig. 8—15. Vertical Output Amplifier circuit board adjustment locations (IC version).
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R545
R535 Rs55B TRIG SLOPE

B TAIG LEvE— CENTERING B TRIG TP GND
CENTERING sENSITIVITY

  

 

   

   

 

 

  

 

   RG55 1861—62

 
Ress

A TRIG LEVEL A TRIG SLOPE TP GND
CENTERING Re7s CENTERING

TP GND TRIG VIEW CTR

Fig. 8—16. Trigger Generator and Sweep Logic circuit board adjustment locations.
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R1115 R1175
SswEEP _C1137 C1167 B SWEEP R1145

a Timing

_

STAP" AHigh SPEED SAE A SWEEP

ADJUSTMENT TIMING gAtTIMING \ P4J
che
(AEE  

    tw

  

 
 

A7
TIMING

CIRCUIT BOARD

   
  

  

 
we

609 (u ® u) u) c) ) 0
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Fig. 8—17. Timing circuit board adjustment locations. 1861—63
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REPLACEABLE

MECHANICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are available from or through your local
Tektronix, Inc. Field Office or representative.

Changes to Tektronix instruments are sometimes made to

accommodate improved components as they become available,

and to give you the benefit of the latest circuit improvements
developed in our engineering department. It is therefore
important, when ordering parts, to include the: following

information in your order:; Part number, instrument type or

number, serial number, and modification number if applicable.

If a part you have ordered has been replaced with a new or

improved part, your local Tektronix, Inc. Field Office or

representative will contact you concerning any change in part

number.

Change information, if any, is located at the rear of this

manual.

SPECIAL NOTES AND SYMBOLS

X000 Part first added at this serial number

OOX Part removed after this serial number

FIGURE AND INDEX NUMBERS

Items in this section are referenced by figure and index

numbers to the illustrations.

INDENTATION SYSTEM

This mechanical parts list is indented to indicate item

relationships. Following is an example of the indentation system
used in the description column.

1 2 3 4 5 Name & Description

Assembly and/or Component

Attaching parts for Assembly and/or Component

Detail Part of Assembly and/or Component

Attaching parts for Detail Part

Parts of Detail Part

Attaching parts for Parts of Detail Part

Attaching Parts always appear in the same indentation as
the item it mounts, while the detail parts are indented to the right.

Indented items are part of, and included with, the next higher

indentation. The separation symbol — — — * — — — indicates the end of

attaching parts.

Attaching parts must be purchased separately, unless otherwise

specified.

ITEM NAME

In the Parts List, an Item Name is separated from the

description by a colon (:). Because of space limitations, an Item

Name may sometimes appear as incomplete. For further Item
Name identification, the U.S. Federal Cataloging Handbook H6—1

can be utilized where possible.

ABBREVIATIONS

" INCH ELCTRN _ELECTRON
# NUMBER SIZE ELEC ELECTRICAL
ACTR ACTUATOR ELCTLT ELECTROLYTIC
ADPTR ADAPTER ELEM ELEMENT
ALIGN ALIGNMENT EPL ELECTRICAL PARTS LIST
AL ALUMINUM EQPT EQUIPMENT
ASSEM ASSEMBLED EXT EXTERNAL
ASSY ASSEMBLY FIL FILLISTER HEAD
ATTEN ATTENUATOR FLEX FLEXIBLE
AWG AMERICAN WIRE GAGE FLH FLAT HEAD
BD BOARD FLTR FILTER
BRKT BRACKET FR FRAME or FRONT
BRS BRASS FSTNR FASTENER
BRZ BRONZE FT FOOT
BSHG BUSHING FXD FIXED
CAB CABINET GSKT GASKET
CAP CAPACITOR HDL HANDLE
CER CERAMIC HEX HEXAGON
CHAS CHASSIS HEX HD HEXAGONAL HEAD
CKT CIRCUIT HEX SOC —HEXAGONAL SOCKET
COMP COMPOSITION HLCPS HELICAL COMPRESSION
CONN CONNECTOR HLEXT HELICAL EXTENSION
cov Coven HV HIGH VOLTAGE
CPLG COUPLING IC INTEGRATED CIRCUIT
CRT CATHODE RAY TUBE ID INSIDE DIAMETER
DEG DEGREE IDENT IDENTIFICATION
DWR DRAWER IMPLR IMPELLER

IN INCH SE SINGLE END
INCAND INCANDESCENT SECT SECTION
INSUL INSULATOR SEMICOND SEMICONDUCTOR
INTL INTERNAL SHLD SHIELD
LPHLDR LAMPHOLDER SHLOR SHOULDERED
MACH MACHINE SKT SOCKET
MECH MECHANICAL SL SLIDE
MTG MOUNTING SLFLKG SELF—LOCKING
NIP NIPPLE SLvG SLEEVING
NON WIRE NOT WIRE WOUND SPR SPRING
OBD ORDER BY DESCRIPTION sq SQUARE
Op OUTSIDE DIAMETER SST STAINLESS STEEL
OVH OVAL HEAD STL STEEL
PH BRZ PHOSPHOR BRONZE SW SWITCH
PL PLAIN or PLATE T TUBE
PLSTC PLASTIC TERM TERMINAL
PN PART NUMBER THD THREAD
PNH PAN HEAD THK THICK
PWR POWER TNSN TENSION
RCPT RECEPTACLE TPG TAPPING
RES RESISTOR TRH TRUSS HEAD
RGD RIGID V VOLTAGE
RLF RELIEF VAR VARIABLE
RTNR RETAINER W/ WITH
SCH SOCKET HEAD WSHR WASHER
SCOPE OSCILLOSCOPE XFMR TRANSFORMER
SCR SCREW XSTR TRANSISTOR

9—1
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CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER

 

 
Mtr. Code Manufacturer Address City, State, Zip

00779 AMP, INC. P O BOX 3608 HARRISBURG, PA 17105
01295 TEXAS INSTRUMENTS, INC., SEMICONDUCTOR

GROUP P O BOX 5012, 13500 N CENTRAL
EXPRESSWAY DALLAS, TX 75222

01963 CHERRY ELECTRICAL PRODUCTS CORPORATION 3600 SUNSET AVENUE WAUKEGAN, IL 60085
05006 TWENTIETH CENTURY PLASTICS, INC. 415 E WASHINGTON BLVD. LOS ANGELES, CA 90015
05129 KILO ENGINEERING COMPANY 2015 D LA VERNE, CA 91750
06540 AMATOM ELECTRONIC HARDWARE, DIV. OF

MITE CORP. 446 BLAKE ST. NEW HAVEN, CT 06515
06666 GENERAL DEVICES CO., INC. 525 S. WEBSTER AVE. INDIANAPOLIS, IN 46219
07700 TECHNICAL WIRE AND PRODUCTS, INC. 129 DERMODY ST. CRANFORD, NJ 07016
08261 SPECTRA—STRIP CORP. 7100 LAMPSON AVE. GARDEN GROVE, CA 92642
08530 RELIANCE MICA CORP. 342—39TH ST. BROOKLYN, NY 11232
09353 C AND K COMPONENTS, INC. 103 MORSE STREET WATERTOWN, MA 02172
12327 FREEWAY CORPORATION 9301 ALLEN DRIVE CLEVELAND, OH 44125
12360 ALBANY PRODUCTS CO., DIV. OF PNEUMO

DYNAMICS CORPORATION 145 WOODWARD AVENUE SOUTH NORWALK, CT 06586
14438 USM CORP., NYLOK FASTERNER DIV. 3730 W. MORSE LINCOLNWOOD, IL 60645
22526 BERG ELECTRONICS, INC. YOUK EXPRESSWAY NEW CUMBERLAND, PA 17070
23050 PRODUCT COMPONENTS CORP 30 LORRAINE AVE. MT VERNON, NY 10553
24011 ELECTRONIZED CHEMICALS CORPORATION S BEDFORD STREET BURLINGTON, MA 01803
24931 SPECIALTY CONNECTOR CO., INC. 3560 MADISON AVE. INDIANAPOLIS, IN 46227
28817 CAL—METEX CORP., SUBSIDIARY OF METEX

CORP. 509 HINDRY AVE. INGLEWOOD, CA 90301
42838 NATIONAL RIVET AND MFG. CO. 1—21 EAST JEFFERSON ST. WAUPUN, WI 53963
51316 ANGELUS WASHER AND STAMPING CO. 1411 ESPERANZA ST. LOS ANGELES, CA 90023
55210 GETTIG ENG. AND MFG. COMPANY PO BOX 85, OFF ROUTE 45 SPRING MILLS, PA 16875
56878 STANDARD PRESSED STEEL COMPANY BENSON EAST JENKINTOWN, PA 19046
63743 WARD LEONARD ELECTRIC CO., INC. 31 SOUTH ST. MOUNT VERNON, NY 10550
70276 ALLEN MFG. CO. P. O. DRAWER 570 HARTFORD, CT O6101
70278 ALLIED STEEL AND CONVEYORS, DIV. OF

SPARTON CORP. 17333 HEALY DETROIT, MI 48212
70485 ATLANTIC INDIA RUBBER WORKS, INC. 571 W. POLK ST. CHICAGO, IL 60607
71279 CAMBRIDGE THERMIONIC CORP. 445 CONCORD AVE. CAMBRIDGE, MA 02138
71400 BUSSMAN MFG., DIVISION OF MCGRAW—

EDISON CO. 2536 W. UNIVERSITY ST. ST. LOUIS, MO 63107
71590 CENTRALAB ELECTRONICS, DIV. OF

GLOBE—UNION, INC. P O BOX 858 FORT DODGE, IA 50501
71785 TRW, CINCH CONNECTORS 1501 MORSE AVENUE ELK GROVE VILLAGE, IL 60007
72228 CONTINENTAL SCREW CO., DIV. OF

AMTEL, INC. 459 MT. PLEASANT NEW BEDFORD, MA 02742
73743 FISCHER SPECIAL MFG. CO. 446 MORGAN ST. CINCINNATI, OH 45206
73803 TEXAS INSTRUMENTS, INC., METALLURGICAL

MATERIALS DIV. 34 FOREST STREET ATTLEBORO, MA 02703
74445 HOLO—KROME CO. 31 BROOK ST. WEST HARTFORD, CT 06110
75497 LAMSON AND SESSIONS CO., THE 5000 TIEDEMAN ROAD CLEVELAND, OH 44144
75915 LITTIELFUSE, INC. 800 E. NORTHWEST HWY DES PLAINES, IL 60016
77250 PHEOLL MANUFACTURING CO., DIVISION

OF ALLIED PRODUCTS CORP. 5700 W. ROOSEVELT RD. CHICAGO, IL 60650
78189 ILLINOIS TOOL WORKS, INC.

SHAKEPROOF DIVISION ST. CHARLES ROAD ELGIN, IL 60120
79136 WALDES, KOHINOOR, INC. 47—16 AUSTEL PLACE LONG ISLAND CITY, NY 11101
79807 WROUGHT WASHER MFG. CO. 2100 S. O BAY ST. MILWAUKEE, WI 53207
80009 TEKTRONIX, INC. P O BOX 500 BEAVERTON, OR 97077
83385 CENTRAL SCREW CO. 2530 CRESCENT DR. BROADVIEW, IL 60153
86445 PENN FIBRE AND SPECIALTY CO., INC. 2032 E. WESTMORELAND ST. PHILADELPHIA, PA 19134
86928 SEASTROM MFG. COMPANY, INC. 701 SONORA AVENUE GLENDALE, CA 91201
88245 LITTON SYSTEMS, INC., USECO DIV. 13536 SATICOY ST. VAN NUYS, CA 91409
93410 ESSEX INTERNATIONAL, INC., CONTROLS DIv.

LEXINGTON PLANT P. O. BOX 1007 MANSFIELD, OH 44903
97464 INDUSTRIAL RETAINING RING CO. 57 CORDIER ST. IRVINGTON, NJ 07111
98278 MALCO A MICRODOT COMPANY, INC.

CONNECTOR AND CABLE DIVISION 220 PASADENA AVE. SOUTH PASADENA, CA 91030
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0 Replaceable Mechanical Parts—465 Service (SN B250000—up)

0 Fig. &
Index _Tektronix —Serial/Model No. Mfr

No. Part No. __Eff Dscont _Oty 1 2 3 4 5 Name & Description Code —Mfr Part Number

0 1—1 200—1411—00 1. BEZEL, CRT: 80009 200—1411—00
—2 213—0313—00 4 . THUMBSCREW:4—40 X 0.45 INCH,KNURLED 80009 213—0313—00
—3 337—1674—00 1 SHLD,ELCTRN TUB:CRT 80009 337—1674—00
—4 366—0494—00 2 KNOB:GRAY 80009 366—0494—00

213—0153—00 1 . SETSCREW:5—40 X 0.125 INCH,HEX SoC STL 74445 OBD
—5 366—1031—02 2 KNOB: RED—VAR 80009 366—1031—02

213—0153—00 1 . SETSCREW:5—40 X 0.125 INCH,HEX SoC STL 74445 OBD
—6 366—1426—00 2 —KNOB:GRAY 80009 366—1426—00

213—0153—00 1 . SETSCREW:5—40 X 0.125 INCH,HEX SoC STL 74445 OBD
~7 366—0215—02 2 KNOB:LEVER SWITCH 80009 366—0215—02
—8 366—1402—31 1 —PUSH BUTTON: 80009 366—1402—31
—3 366—1402—42 1 PUSH BUTTON:~—BEAM FINDER 80009 366—1402—42
—10 —366—1257—20 1 PUSH BUTTON: GRAY——CH2 80009 366—1257—20
—11 —366—1402—37 1 PUSH BUTTON: 80009 366—1402—37
—12 —366—1257—16 1 PUSH BUTTON: GRAY——ADD 80009 366—1257—16
—13 —366—1402—36 1 PUSH BUTTON: GRAY——ALT 80009 366—1402—36
—14 —366—1257—19 1 PUSH BUTTON:GRAY——CHL 80009 366—1257—19
—15 —366—1023—01 3 KNOB: GRAY 80009 366—1023—O01

213—0153—00 1 . SETSCREW:5—40 X 0.125 INCH,HEX SOC STL 74445 OBD
—16 —366—1402—33 1 PUSH BUTTON:GRAY——X10 80009 366—1402—33
—17 —366—1327—00 1 —KNOB:GRAY 80009 366—1327—00

213—0153—00 1 . SETSCREW:5—40 X 0.125 INCH,HEX SOC STL 74445 OBD
—18 —366—1280—00 1 —KNOB:GRAY 80009 366—1278—00

0 213—0153—00 1. . SETSCREW:5—40 X 0.125 INCH,HEX SOC STL 74445 OBD
—19 —366—1402—35 1 PUSH BUTTON: DLY‘D 80009 366—1402—35
—20 —366—1402—44 1 PUSH BUTTON:GRAY——A INTEN 80009 366—1402—44
—21 —366—1402—29 1 PUSH BUTTON: 80009 366—1402—29
—32 —366—1489—36 1 PUSH BUTTON:GRAY——A LOCK KNoBS 80009 366—1489—36

A —23 —366—1257—29 1 PUSH BUTTON:GRAY——SNGL SWP 80009 366—1257—29
—24 —366—1402—39 I PUSH BUTTON: GRAY——NORM 80009 366—1402—39
—25 366—1402—38 1 PUSH BUTTON: GRAY——AUTO 80009 366—1402—38
—26 331—0328—00 1 DIAL,CONTROL:1O0 TURN FOR 0.25 DIA SHAFT 05129 461—5—70

0 @ 213—0048—00 1 . SETSCREW:4—40 X 0.125 INCH,HEX SOC STL 74445 OBD
—27 —366—1346—02 1 —KNOB 80009 366—1346—00

213—0153—00 1 . SETSCREW:5—40 X 0.125 INCH,HEX SoC STL 74445 OBD
—28 —366—1219—01 1 —KNOB:GRAY——DLYD SWP 80009 366—1219—01l

213—0153—00 2 . SETSCREW:5—40 X 0.125 INCH,HEX SOC STL 74445 OBD
—29 354—0442—01 1 RING,KNOB SKIRT:PLASTIC,1l.45 INCH DIA 80009 354—0442—O1

213—0005—00 1 . SETSCREW:8—32 X 1.25 INCH,HEX SOC STL 74445 OBD
~30 —401—0080—00 1  BRG,KNOB SKIRT:0.789 ID X 0.866"OD PLASTIC 80009 401—0080—00
—31 —366—0494—00 1 —KNOB:GRAY 80009 366—0494—00

A 213—0153—00 1 . SETSCREW:5—40 X 0.125 INCH,HEX SOC STL 74445 OBD
—32 —366—1278—00 2 —KNOB:GCRAY 80009 366—1278—00

. 213—0153—00 1 . SETSCREW:5—40 X 0.125 INCH,HEX SOC STL 74445 OBD
—33 —366—1280—00 2 KNOB:GRAY 80009 366—1278—00

213—0153—00 1 . SETSCREW:5—40 X 0.125 INCH,HEX SOC STL 74445 OBD
—34 358—0378—0l1 B250000 B252904 14 BUSHING,SLEEVE:O0.250 OD X 0.131 ID,PRESS MT 80009 358—0378—O01

358—0378—Ol1  B252905 12 BUSHING,SLEEVE:0.250 OD X 0.131 ID,PRESS MT 80009 358—0378—01
358—0540—00 B252905 2  BSHC,MACH.THD:O.25—32 x 0.128 ID X 0.24" L ‘80009 —358—0540—00

(ATTACHING PARTS FOR EACH)

0 210—0583—00

—

B252905 1 NUT,PLAIN,HEX.:0.25—32 X 0.312 INCH,BRS 73743

—

2%20224—402
210—0940—00 B252905 1 WASHER,FLAT:0.25 ID X 0.375 INCH OD,STL 79807 OBD

202 2 # L 4 .

—35 0358—0216—01 2 BUSHING, ID X 0.412 INCH OD 80009 358—0216—01
—36 —426—0681—01 16 FR,PUSH BUTTON:GRAY PLASTIC 80009 426—0681—01l
—37 —378—0803—01 2 LENS, LIGHT: CLEAR,ATTENUATOR 80009 378—0803—01
—38 —378—0803—00 5 —LENS,LIGHT:CLEAR 80009 378—0803—00
—39 —358—0216—00 1  BUSHING,PLASTIC:0.257 ID X 0.412 INCH OD 80009 358—0216—00
—40 _<cce— —_——— 4 RES.,VAR,NONWIR: (SEE R530,630,1155,1205 EPL)

A (ATTACHING PARTS FOR EACH)
—41 _210—0583—00 1 NUT,PLAIN,HEX.:0.25—32 X 0.312 INCH,BRS 73743 —2%20224—402
~42 210—0940—00 1 WASHER,FLAT:O0.25 ID X 0.375 INCH OD,STL 79807 OBD

Ko2 2 # 2 24
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Replaceable Mechanical Parts—465 Service (SN B250000—up)

 

Fig. &

Index _Tektronix —Serial/Model No. Mtr

No. Part No. _Eff Dscont _Qty 1 2 3 4 5 Name & Description Code —Mfr Part Number

l1—43 =ecc—=— __—_—— 1 RES., (SEE R1l1O0 EPL)
<44 _<—_—= 2 CONN,RCPT,ELEC:W/HDWR(SEE J500,600 EPL)
—45 119—0373—00 1 COIL, CALIBRATIO: 80009 119—0373—00

(ATTACHING PARTS)
—46 _210—0586—00 2 NUT,PLAIN,EXT W:4—40 Xx 0.25 INCH,STL 78189 oBD
—47 _210—0851—00 2 WASHER,FLAT:O.1l19 ID X 0.375 INCH OD,STL 12327 OBD
—48 _210—0811—00 2 WSHR,SHOULDERED:0.125 ID X 0.50 INCH OD 86928 S6eo4—47
—49 _361—0059—01 1  SPACER,CUR LOOP:1.094 X 0.344 Xx 0.125 INCH 80009 361—0059—01
—50 _210—0593—00 2 NUT,FINISHING:O.25 HEX X 0.312" LONG,BRS 80009 210—0593—00

& 2 _ # oRl 2 4%

—51 —378—0635—00 4 —LENS,LICHT:WHITE 80009 378—0635—00
—52 0333—1635—00 1 —PANEL,FRONT: 80009 333—1635—00
—53 352—0340—00 2  LAMPHOLDER:SCALE FACTOR 80009 352—0340—00

(ATTACHING PARTS)
—54 _211—0001—00 1 SCREW,MACHINE:2—56 X 0.25 INCH,PNH STL 83385 OBD

LoL & # oR 2 Z

386—2330—00 B250000 B258809X 1 SUBPANEL,FRONT: 80009 386—2330—00
(ATTACHING PARTS)

213—0101—00 8250000 B258809X% 11 SCR,TPG,THD FOR:4—40 x 0.25 INCH,FLH STL 72228 OBD
KoRn e # 2 c ~

—55 \1 CKT BOARD ASSY:GRATICULE ILLUM(SEE AlO EPL)
—56 378—0728—00 1 . REFLECTOR,LIGHT:SCALE ILLUMINATION 80009 378—0728—00
=57 352—0329—00 1 . LAMPHOLDER:SCALE ILLUMINATION 80009 352—0329—00
—58 175—0825—00 FT . WIRE,ELECTRICAL:2 WIRE RIBBON 08261 OBD
—59 —131—0707—00 2 . CONTACT,ELEC:0O.48"L,22—26 AWG WIRE 22526 75691—005
—60 _352—0169—02 1 . CONN BODY,PL,EL:2 WIRE RED 80009 352—0169—00
—61 —386—2340—00 4 —SUPPORT,CRT:FRONT 80009 386—2340—00
~62 348—0276—00 FT SHLD GSKT,ELEC:0.026 OD NPRNW/WIRE NET CO 28817 O1l—0404—3719

426~—0926—0l B250000 B258809 1 FRAME, CABINET: FRONT 80009 426—0926—01l
—63 426—1108—O0l B258810 1 FRAME, CABINET: FRONT 80009 426—1108—0l

(ATTACHING PARTS)
—64 _213—0183—00 4 SCR,TPG,THD FOR:6—32 X 0.25 INCH,PNH STL 83385 OBD

won 2 # 2 2 2

—65 _129—0388—00 2 POST,ELEC—MECH:1.673 INCH LoNG 80009 129—0388—00
—66 _348—0115—00 1 GROMMET, PLASTIC:U—SHP,0.548 XO.462 INCH 80009 348—0115—00
—67 _337—1688—00 1  SHLD,ELECTRICAL: HIGH VOLTAGE 80009 337—1688—00

(ATTACHING PARTS)
—68 _211—0065—00 3 —SCREW,MACHINE:4—40 X 0.188 INCH,PNH STL 77250 —oBD

Loc 2 # L 20 Z

—69 =1 CKT BOARD ASSY:FAN MOTOR(SEE A6 EPL)
(ATTACHING PARTS)

—70 213—0088—00 2 SCR,TPG,THD CTG:4—24 X 0.25 INCH,PNH STL 83385 OBD
R2 # 2 c .

_———~ — . CKT BOARD ASSY INCLUDES:
—71 —136—0269—02 1 . SOCKET,PLUG—IN:14 CONTACT,LOW CLEARANCE 01295 C931402
—72  131—0608—00, 2 . CONTACT,ELEC:0.365 INCH LONG 22526 47357
—73 —136—0220—00 — _. SOCKET,PLUG—IN:3 PIN,SQUARE 71785 133—23—11—034

136—0252—04 B292379 20 . SOCKET,PIN TERM:0.188 INCH LONG 22526 75060
136—0634—00 B292380 1  SOCKET,PLUG—IN:20 LEAD DIP,CKT BD MTG 73803 C932002

—74 _.—cc— 1 . MOTOR,DC: (SEE B1690 EPL)
—75 —426—0781—00 1 . MOUNT,MOTOR: 80009 426—0781—00
—76 _337—1762—00 1  SHLD,ELECTRICAL:FAN MOTOR 80009 337—1762—00
—77 —426—0781—00 1 —MOUNT,MOTOR: 80009 426—0781—00

(ATTACHING PARTS)
~78 213—0088—00 2 SCR,TPG,THD CTG:4—24 X 0.25 INCH,PNH STL 83385 OBD

LoL k # 2 202

=79 =1  TRANSISTOR:CHAS MTG(SEE Q1418 EPL)
(ATTACHING PARTS)

—80 211—0012—00 2  SCREW,MACHINE:4—40 X 0.375 INCH,PNH STL 83385 OBD
—81 —358—0214—00 2 INSULATOR,BSHG:0.25 DIA X 0.188 INCH L 24011 OBD
—82 210—0205—00 1 TERMINAL,LUG:SE #8 78189 2104—08—00—2520N

LoL R # 2 2 &

—83 —214—1610—00 1 HEAT SINK,ELEC: TRANSISTOR 80009 214—1610—00

‘replace with appropriate part and quantity that is in your instrument.
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I Replaceable Mechanical Parts—465 Service (SN B250000—up)

A Fig. &

[

| Index

_

Tektronix

—

Serial/Model No. Mir

No. Part No.

_

_

Eff Dscont

_

Qty 1 2 3 4 5 Name & Description Code

—

Mfr Part Number

A 1—84

_

407—1153—00 1 BRKT,XSTR MTG: 80009 407—1153—00

(ATTACHING PARTS)

—85

_

210—0586—00 2 NUT,PLAIN,EXT W:4—40 x 0.25 INCH,STL 78189 oBp
Los K # oR 2 ~

—86

_

348—0253—00 1 GROMMET,PLASTIC:L.24 x 0.739 x 0.108" oA 80009 348—0253—00

A —87

_

348—0064—00 2 GROMMET,PLASTIC:O.625 INCH DIA 80009 348—0064—00

348—0063—00 1  GROMMET,PLASTIC:0.50 INCH DIA 80009 348—0063—00

—88

_

348—0056—00 4 INCH DIA 80009 348—0056—00

=1 DELAY LINE,ELEC:(SEE DL339 EPL)

A {ATTACHING PARTS)

—90 407—1137—00 1 BRKT,DELAY LINE: 80009 407—1137—00

—91 210—0457—00 1 NUT,PLAIN,EXT W:6—32 X 0.312 INCH,STL 83385 OBD
202 R # R2 2 4

g———= — . DELAY LINE INCLUDES:

131—1002—02 1 . RETAINER,WIRE,E: 80009 131—1002—02

—92

—

348—0349—00 FT SHLD CGSKT,ELEC:O.187 INCH DIA,2.75 FT L 07700 2143951

—93

_

348—0339—00 4 FOOT,CABINET:W/CORD WRAP 80009 348—0339—00

(ATTACHING PARTS FOR EACH)

0 —94 212~0020—00 1 SCREW,MACHINE:8—32 X 1.0 INCH,PNH STL 83385 OBD
Low s # ou 2 k

—95

—

426—0970—00 1 FR SECT., CAB. :REAR 80009 426—0970—00

(ATTACHING PARTS)

A —96

—

211—0516—00 2 SCREW,MACHINE:6—32 X 0.875 TNCK,PNH STL 83385 OBD
o_ s # 2 k ~

—97

_

378—0044—01 1 FIL ELEM,AIR CO: 80009 378—0044—01

—98

_

<_—<— e———— 4 CONN,RCPT,ELEC: (SEE J165,1318,1338,1450 EPL)
(ATTACHING PARTS FOR EACH)

A —99

_

210—0255—00 1  TERMINAL,LUG:O.391" ID INT TOOTH 80009 210—0255—00
LoL 2 # 2 20%

—100

—

386—2408—00 1 PLATE, CONN MTG:BNC CONNECTORS 80009 386—2408—00

200—1414—05 1 COVER,OSCP,REAR:ASSEMBLY 80009 200—1414—05

(ATTACHING PARTS)

—10l 211—0101—00 2 SCREW, x 0.25" 100 DEG,FLH STL 83385 OBD
2 # R2 c 4

co——— — . COVER INCLUDES:

~102 ————— 1 . COVER,SCOPE:REAR(REPLACEABLE AS ASSY ONLY)

0 —103

—

378—0807—01 1 . METAL,EXPANDED: 80009 378—0807—01

—104 200—1399—01 1 . COVER,FAN IMPLR: 80009 200—1399—01

—105 369—0031—0l BOl0100 BO2Z61315 1 IMP,FAN,AXIAL: 80009 369—0031—01

. 369—0031—00 BO261316 1  IMPLR,FAN,AXIAL:2.60 INCH OD,PLASTIC 80009 369—0031—00

—106 105—0507—00 BOlOl00 BO2Z61315X 1 . STOP,SFT END PL:PLASTIC 80009 105—0507—00

213—0022—00 BOl0100 BOZ61315X 1 . SETSCREW:4—40 X 0.188 INCH,HEX SoC STL 74445 OBD

~107 200—1445—01 1 COV ASSY,LINE V; 80009 200—1445—01

—108 352—0102—00 1 . FUSEHOLDER:0.262"ID TUBE FOR CRTG FUSE 80009 352—0102—00

(ATTACHING PARTS)

A —109 213—0717—00 2 . SCR,TPG,THD CTG:4—40 X 0.312 INCH,PNH STL 83385 OBD
Kok > # R2 2 ~

—110 204—0549—01 1 BODY ASSY,LINE: 80009 204—0549—01

(ATTACHING PARTS)

—111 210—0407—00 2 NUT,PLAIN,HEX.:6—32 X 0.25 INCH,BRS 73743

—

3038—0228—402

—112  210—0006—00 2 WASHER,LOCK:INTL,O.146 IDX 0.288 OD,STL 78189 1206—00—00—0541C
LoL k # 2 2 %

<———~ — . BODY ASSY INCLUDES:
214—0778—00 1 . CONTACT ASSY,EL:SELECTOR BLOCK 80009 214—0778—00

131—1318—01 1 . CONTACT ASSY,EL:SHORTING BAR 80009 131—1318—O1

—113 161—0033—07 1 CABLE ASSY,PWR,:3 WIRE,92 INCH LONG 80009 161—0033—07

(ATTACHING PARTS)

#114 358—0371—00 1  BSHG,STRAIN RLF:9O DEG,O.25 INCH DIA HOLE 80009 358—0371—00

—115  200—1004—00 1 CABLE,NIP.,ELEC:O.265 ID x 0.38"OD W/FLG 80009 200—1004—00

—116 358—0372—00 1 BSHC,STRAIN RLF:18O0 DEG,0.156" DIA HOLE 80009 358—0372—00
Lok & # 2 2 L
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Fig. &
Index _Tektronix —Serial/Model No. Mtr

No. Part No. __Eff Dscont _Qty 1 2 3 4 5 Name & Description Code —Mfr Part Number

1—117 386—2332—00 1 —PANEL,REAR: 80009 386—2332—00
(ATTACHING PARTS)

—118 211—0105—00 1  SCREW,MACHINE:4—40 X 0.188"100 DEG,FLH STL 83385 OBD
~119 211—0138—00 1 —SCREW,MACHINE:5—40 X 2.562 INCH,PNH STD 83385 OBD
—120 —210—0201—00 1 TERMINAL, LUG:SE #4 78189 —2104—04—00—2520N
—121 —210—0586—00 1  NUT,PLAIN,EXT W:id—40 X 0.25 INCH,STL 78189 OBD

_ # 2 2 ~

—122 —260—0638—00 1 —Sw,THERMOSTATIC:10A,240V,0PEBN 75 DEG C 93410 110—364
(ATTACHING PARTS)

~123 213—0044—00 2 SCR,TPG,THD FOR:S—32 X 0.188 INCH,PNH STL 83385 OBD
wok _ # 2 4 ~

—124 \e——~—= 1  XFMR,PWR,STPDN: (SEE TISOl EPL)
(ATTACHING PARTS)

—125 0211—0538—00 2 SCREW,MACHINE:6G—32 X 0.312"100 DEG,FLH STL 83385  oBD
—126 —210—0457—00 4 NUT,PLAIN,EXT W:6—32 X 0.312 INCH,STL 83385 oBD

L042 2 # 2 2 ~

women msi —— . TRANSFORMER INCLUDES:
—127 407—1066—00 1 . BRKT,XFMR MTG: 80009 407—1066—00
—128 —212—0522—00 4 . SCREW,MACHINE:1O—32 X 2.50",HEX HD STL 83385 oBD
~—129 —4 . WASHER,NONMETAL: #10, FIBER 86445 oBp
—130 166—0457—00 4 . INSUL SLVG,ELEC:O.19 ID X 1.875"LONG MYLAR —80009 166—0457—00
—131 200—1544—01 1 . COVER,XFMR:3 L X 2.5 W Xx 0.65 INCH H Bo009 200—1544—01
—132 210—0056—00 4 . WASHER,LOCK:SPLIT,O.195 ID X 0.32" OD,P BRZ 83385 OBD
—133 220—0561—00 4 . NUT,PLAIN,HEX.:10—32 X 0.25 INCH,BRS Boo09 220—0561—00
—134 337—1763—01 1  SHIELD,ELEC: TRANSFORMER 80009 337—1763—O01
—135 210—0201—00 1  TERMINAL,LUG:SE #4 78189 2104—04—00—2520N

(ATTACHING PARTS)
~136 —210—0586—00 1 NUT,PLAIN,EXT W:4—40 x 0.25 INCH,STL 78189 oBD

Kon & # 2 2 ~

—137 =————— ea—~— 3 —TRANSISTOR: (SEE Q1566,01534,01546 EPL)
(ATTACHING PARTS FOR EACH)

—138 211—0012—00 1 . SCREW,MACHINE:4—40 X 0.375 INCH,PNH STL 83385 OBD
—139 210—0071—00 1 WASHER,SPR TNSN:0O.146 ID Xx 0.323" OD,STL 78189 4706—05—0l—0531

_o _ k_ # 2 2 ~

—140 —342—0163—00 3 INSULATOR,PLATE:XSTR,O.675 x 0.625 Xx 0.001" 80009 342—0163—00

—141

—

348—0064—00 2 GROMMET, PLASTIC:O.625 INCH DIA 80009

—

348—0064—00
~142 —344—0250—00 1 CLIP,ELECTRICAL: COMPONENT MOUNTING 86928 4522—5050—2C

(ATTACHING PARTS)
—143 —211—0008—00 1 SCREW,MACHINE:4—40 Xx 0.25 INCH,PNH STL 83385 OBD
—144 —210—0586—00 1 NUT,PLAIN,EXT W:4—40 X 0.25 INCH,STL 78189 OBD

L2 2 # 2 24%

—14§5 <———— ————=~ 1 COIL, TUBE DEFLE: (SEE L1440 EPL)
—146 —441—1084—03 1  CHAS,ELEC EQPT:MAIN 80009 441—1084—03

214—0291—00 1 . CONTACT,SPRING:1.188 X 0.375 x 0.25 INCH 80009 214—0291—00
{ATTACHING PARTS)

210—0633—01 1 . EYELET,METALLIC:O.20 DIA X 0.093 INCH LONG —80009 210—0633—01
LoL k # 2 2 % ©

136—0515—01 1 SKT,ELCTRN TUBE:CRT 80009 136—0515—01
#147 136—0202—01 1 . SOCKET,PLUG—IN:l4 PIN 80009 136—0202—01
—148 131—0707—00 4 . CONTACT,ELEC:0.48"L,22—26 AWG WIRE 22526 75691—005

—149

—

352—0162—00 1 . CONN BODY,PL,EL:4 WIRE BLACK 80009 352—0162—00
—150 179—1873—00 1 WIRING HARNESS, : TRIGGER 80009 179—1873—00
—151

—

210—0774—00 8 . EYELET,METALLIC:O.152 OD X 0.245 INCH L,BRS 80009 210—0774—00
#152 210—0775—00 8 . EYELET,METALLIC:O.126 OD X 0.23 INCH L,BRS 80009 210—0775—00
#153 —352—0169—00 2 . CONN BODY,PL,EL:2 WIRE BLACK Bood9 352—0169—00

131—0707—00 4 . CONTACT,ELEC:0.48"L,22—26 AWG WIRE 22526 75691—005
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I Replaceable Mechanical Parts—465 Service (SN B250000—up)

I Fig. &

Index _Tektronix —Serial/Model No. Mtr

No. Part No. _

_

Eff Dscont _Qty 1 2 3 4 5 Name & Description Code _Mfr Part Number

I 2—1 337—1711—01 1  SHLD,ELECTRICAL:HIGH VOLTAGE 80009 337—1711—01
(ATTACHING PARTS)

—2 211—0008—00 4 SCREW,MACHINE:4—40 X 0.25 INCH,PNH STL 83385 OBD
Lok 2 # oR 2 s

131—1428—00 1 —CONTACT,ELEC:GROUNDING CLIP 80009 131—1428—00
I —3 342—0175—00 1  INSULATOR,FILM:3.65 X 4.70 INCH 80009 342—0175—00

—4 342—0159—00 1  INSULATOR,FILM:5.10 X 12.4 INCH 80009 342—0159—00
—5 129—0413—00 4 POST,ELEC—MECH:O0.538 INCH L 80009 129—0413—00
—6 210—0994—00 4 WASHER,FLAT:0.125 ID X 0.25" OD,STL 83385 OBD
~7 _eccee cc_=—« 2 TRANSISTOR: (SEE Q1556,1570 EPL)

(ATTACHING PARTS FOR EACH)
—8 211—0182—00 1  SCR,ASSEM WSHR:2—56 X 0.312 INCH,PNH,STL 12360 OBD
—9 210—1156—00 1 WASHER, ID Xx 0.121" OD,NYLON 80009 210—1156—00

wos & # 2 2 &

I —10 —342—0166—00 1 —INSULATOR,PLATE: TRANSISTOR 80009 342—0166—00
—11 —384—1101—00 2 EXTENSION SHAFT:4.14 INCH LONG 80009 384—1101—00
—12 —384—0457—00 1 EXTENSION SHAFT:6.7 INCH LONG 80009 384—0457—00
—13 —384—1179—00 1 EXTENSION SHAFT:9.312 INCH LONG 80009 384—1179—00
—14 —376—0029—00 2 CPLG,SHAFT,RGD:0.128 ID Xx 0.312 OD x 0.5"L 80009 376—0029—00

213—0075—00 2 . SETSCREW:4—40 X 0.094 INCH,HEX SoC STL 70276 OBD
~15 —384—1174—00 1. EXTENSION SHAFT:1.80 INCH LONG 80009 384—1174—00
—16 —384—1187—00 1 EXTENSION SHAFT:3.40 INCH LONG 80009 384—1187—00
—17 —384—1173—00 1 EXTENSION SHAPT:1.90 INCH LONG 80009 384—1173—00
—18 _376—0051—00 3 CPLG,SHAFT,FLEX:FOR 0.125 INCH DIA SHAFPTS 80009 376—0051—00

213—0022—00 4 . SETSCREW:4—40 X 0.188 INCH,HEX SoC STL 74445 OBD
#19 =————~— 1 CKT BOARD ASSY:INTERFACE(SEE A9 EPL)

(ATTACHING PARTS)
I —20 —211—0207—00 8 SCR,ASSEM WSHR:4—40 X 0.312 INCH,PNH STL 83385 OBD

L022 # 2 2 k

— . CKT BOARD ASSY INCLUDES:
—21 —136—0499—04 1 . CONNECTOR,RCPT, :4 CONTACT 00779 —3—380949—4
—22 —136—0499—10 1 . CONNECTOR,RCPT,:10 CONTACT 00779 —4—380949—0

1 @ —23 —136—0499—14 1 . CONNECTOR,RCPT,:14 CONTACT 00779 —4—380949~4
—24 —214—0579—00, 8 . TERM.,TEST PT:0.40 INCH LONG 80009 214—0579—00
—250 0136—0252—04 — . SOCKET,PIN TERM:O.188 INCH Loxc 22526 75060
—26 136—0219—001 — . SOCKET,PLUG—IN:4 PIN 80009 136—02193—00

I —~27 —136—0220—007 — . SOCKET,PLUG—IN:3 PIN, SQUARE 71785 133—23—11~034
—28 —136—0514—00 — . SOCKET,PLUG IN:MICROCIRCUIT,8 CONTACT 73803 C9308—02
—~29 —131—1261—00 24 / . CONTACT,ELEC:F—SHAPED 00779 1—380953—0
—30 —131—0566—00 8 . LINK, TERM.CONNE:0.086 DIA X 2.375 INCH L 55210 ERD—18TO
—31 —344—0154—00 2 . CLIP,ELECTRICAL:FOR 0.25 INCH DIA FUSE 80009 344—0154—00

I —32 —131—0608—00 33 . CONTACT,ELEC:O.365 INCH LONG 22526 47357
—33 —124—0118—00 1 . TERMINAL BOARD:1 NOTCH 80009 124—0l18—00
—34 —124—0092—00 2 . TERMINAL BOARD:3 NOTCH 80009 124—0092—00
—35 0358—0214—00 10 . INSULATOR,BSHG:O.25 DIA X 0.188 INCH L 24011 OBD
—36 —131—0382—00 1 . TERMINAL, STUD: 71279 4822—1—0516

(ATTACHING PARTS)
—37 —210—0586—00 1 . NUT,PLAIN,EXT Wi4—40 X 0.25 INCH,STL 78189 oBp

202 2 # 2 co.

—38 —210—0966—00 1 . WASHER,NONMETAL:O.312 ID X 0.875" OD,RBR 80009 210—0966—00
A —39 —214—0973—00 1 . HEAT SINK,ELEC:O.28 X® 0.18 OovAL x 0.187"H 80009 214—0973—00

—40 _

_

1 . SW,PUSH BUTTON: BEAMFINDER(SEE $400 EPL)
—4l1 _361—0385—00 2 . SPACER,PB SW:0.164 INCH LONG 80009 361—0385—00
—_a——— 1 . RES.,VAR,NONWIR:INTENSITY(SEE R1460 EPL)

—43 —361—0607—00 1 . SPACER,SWITCH:PLASTIC 80009 361—0607—00
—44 _1 . RES.,VAR,NONWIR:FOCUS(SEE R1430 EPL)

(ATTACHING PARTS)
—450 0210—0583—00 1 . NUT,PLAIN,HEX.:0.25—32 X 0.312 INCH,BRS 73743 —2%20224—402
—46 _210—0046—00 1 . WASHER,LOCK:INTL,O.26 ID x 0.40" OD,STL 78189 1214—05—00—0541C

A —47 _210—0940—00 1 . WASHER,FLAT:0.25 ID X 0.375 INCH OD,STL 79807 oBD
2 # 2 2 Z2

—48 _386—2433—00 1 . SUPPORT,VAR RES:CIRCUIT BOARD MOUNTING 80009 386—2433—00
1 —49 _ecces 3 . RES.,VAR,NONWIR: (SEE R1440,1445,1570 EPL)

© irepiace with appropriate part and quantity that is in your instrument.
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Fig. &

Index _Tektronix —Serial/Model No. Mfr @

No. Part No. Eff Dscont _Qty 1 2 3 4 5 Name & Description Code —Mfr Part Number

2=50 361—0607—00 3 . SPACER, SWITCH:PLASTIC 80009 361—0607—00
—51 —_ccee 1 . SW,PUSH BUTTON:X1O0 MAG(SEE $1239 EPL)
—52 —361—0385—00 2 . SPACER,PB SW:0.164 INCH LONG 80009 361—0385—00
—53 —337—1759—00 1 . SHLD,ELECTRICAL:SWEEP 80009 337—1759—00
«54 =ee——~~ 1 . SEMICOND DEVICE:VOLTAGE MULTR(SEE Ul432 EPL)

(ATTACHING PARTS)
—55 —220—0661—00 B250000 B252904 2 . NUT,SLFLKC,HEX:8—32 X 0.344 Xx 0.215",NYLON 23050 OBD

220—0736—00 B252905 2 . NUT,PL,EXT WSHR:8—32 X 0.343 X 0.437" 23050 OBD
202 > # 2 2 %

—56 _384—1149—00 2 EXTENSION SHAPT:7.0 INCH LoNG 80009 384—1149—00
—57 376—0029—00 2 CPLG,SHAFT,RGD:0.128 ID X 0.312 OD X 0.5"L 80009 376—0029—00

213=0075—00 2 . SETSCREW:4—40 X 0.094 INCH,HEX SOC STL 70276 OBD
—58 _384—1180—00 2 EXTENSION SHAFPT:6.40 INCH LONG 80009 384—1180—00
—59 _376—0051—00 2 CPLG,SHAFPT,FLEX:FOR 0.125 INCH DIA SHAFTS 80009 376—0051—00

213—0022—00 4 . SETSCREW:4—40 X 0.188 INCH,HEX SOC STL 74445 OBD
—60 _384—1162—00 1 EXTENSION SHAFT:11l.42 INCH LONG,W/KNOB 80009 384—1162—00
—6l1 —384—1129—00 1 —EXTENSION SHAFPT:5.607 INCH LoNG 80009 384—1129—00

672—0620—00 1 CKT BOARD ASSY:VERTICAL 80009 672—0620—00
=6§2 —_——~~ 1 CKT BOARD ASSY:VERTICAL PREAMP(SEE A3 EPL)

(ATTACHING PARTS)
—63 _211—0207—00 7  SCR,ASSEM WSHR:4—40 x 0.312 INCH,PNH STL 83385 OBD
—64 _210—0586—00 5 NUT,PLAIN,EXT W:4—40 X 0.25 INCH,STL 78189 oBD
—65 —129—0413—00 1 POST,ELEC—MECH:O0.538 INCH L 80009 129—0413—00
—66 _210—0994—00 1  WASHER,FLAT:O.125 ID x 0.25" OD,STL 83385 OBD

KOR R # L 2 >

131—1428—00 1 —CONTACT,ELEC:GROUNDING CLIP 80009 131—1428—00
— . CKT BOARD ASSY INCLUDES:

—67 131—0344—00 2 . TERMINAL,STUD:BIFURCATED 88245 421837—9
(ATTACHING PARTS FOR EACH)

—68 _358—0176—00 1 . INSULATOR,BSHG: 88245 421472
Loc e # _ k k%

—69 _200—0945—00 6 . COVER,HALF XSTR:FOR DUAL TO—18 CASE 80009 200—0945—00
200—0945—01 6 . COVER,HALF XSTR:FOR DUAL TO—18 CS,2—56 THD 80009 200—0945—01

(ATTACHING PARTS FOR EACH)
—70 _211—0062—00 1 . SCREW,MACHINE:2—56 X 0.312 INCK,RDH STL 83385 OBD

Ko 2 R # 2 2 4

~710 214—0579—00 12 . TERM.,TEST PP:0.40 INCH LONG 80009 214—0579—00
—72 —131—1003—00 9 . CONNECTOR BODY, :CKT CD MT,3 PRONG 80009 131—1003—00
—73 —352—0086—00 1 . HOLDER, INCH DIA 80009 352~0086—00
—74 —136—0252—01 2 . CONTACT,ELEC:0.178 INCH LoNG 00779 1—332095—2

136—0252—04 129 . SOCKET,PIN TERM:O0.188 INCH LONG 22526 75060
—75 —136—0220—00 8 . SOCKET,PLUG—IN:3 PIN,SQUARE 71785  133—23—11—034
—76 =2 . (SEE R311,381 EPL)
—77 —361—0607—00 2 . SPACER, SWITCH:PLASTIC 80009 361—0607—00
—]8 _————— ec=——~ 2 . RES.,VAR,NONWIR: (SEE R112,212 EPL)
—79 361—0515—00 2 . SPACER, SWITCH:PLASTIC 80009 361—0515—00
—80 Interacatealiitecataimied 1 . SW,PUSH BUTTON:INVERT(SEE $225 EPL)
—81 —361—0411—00 2 . SPACER,PUSH SW:0.13 W Xx 0.375 INCH L,PLSTC 71590 J64285—00

105—0421—00 1 . ACTUATOR,SWITCH: 80009 105—0421—00
—82 —105—0420—00 1 . . ACTUATOR, SWITCH: 80009 105—0420—00
—83 —214—1779—00 1 . . SPRING,HLCPS:0.156 OD X 0.844 INCH Long 80009 214—1779—00
—84 351—0359—00 1 . . GUIDE,SW SLIDE: 80009 351—0359—00

105—0423—00 1 . ACTUATOR, SWITCH: 80009 105—0423—00
—85 _376—0146—00 1 . . CPLC,SHAFT,RGD:POR 0.125 INCH DIA SHAFT 80009 376—0146—00
—86 _213—0048—00 10 . . SETSCREW:4—40 X 0.125 INCH,HEX Soc STL 74445 OBD
—87 —105—0422—00 1 . . ACTUATOR, SWITCH: 80009 105—0422—00
—88 _214—1126—01 2 . . SPRING,FLAT:GCREEN COLORED 80009 214—1126—01
—89 _214—1127—00 2 . . ROLLER,DETENT:0.125 DIA X 0.125 INCH L 800098 214—1127—00
—90 _. 351—GB55—00 1 . . GUIDE,SLIDE SW: 80009 351—0355—00
—91 —131—1030—00 4 . CONTACT ASSY,EL:CAM SWITCH,BOTTOM 80009 131—1030—00

131—1031—00 5 . CONTACT ASSY,EL:CAM SWITCH, TOP 80009 131—1031—00
(ATTACHING PARTS)

—92 210—0779—00 6 . RIVET,TUBULAR:O0.051 OD Xx 0.115 INCH LONG 42838 RA—29952715
wow & # 2 2 %
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0 Fig. &

[

| Index

_

Tektronix

—

Serial/Model No. Mfr

No. Part No.

_

Eff Dscont

_

Oty 12 3 4 5 Name & Description Code

—

Mfr Part Number

A 2=93 337—1804—00 2  SHLD,ELECTRICAL:ATTENUATOR 80009 337—1804—00

672—0416—00 2 CKT BOARD ASSY:CHL & CH2 ATTENUATORS 80009 672—0416—00
(ATTACHING PARTS FOR EACH)

~ —94

_

211—0207—00 6 SCR,ASSEM WSHR:4—40 X 0.312 INCH,PNH STL 83385 OBD

A —95

_

210—0586—00 2 NUT,PLAIN,EXT W:4—40 X 0.25 INCH,STL 78189 OBD
_ R2 2 # l s ~

ece~> — . EACH ASSY INCLUDES:

=~96

_

200—1438—00 1 . COVER, CHASSIS :ATTENUATOR 80009 200—1438—00

{ATTACHING PARTS)

A —97

—

213—0176—00 3 . SCR,TPG,THD FOR:2—32 Xx 0.156 INCH,PNH,STL 83385 OBD

—98

_

210—0938—00 3 . WASHER,FLAT:0.109 ID Xx 0.25 INCH OD,STL 75497

—

ANQ6O—3

=~99

_

211—0008—00 4 . SCREW,MACHINE:4—40 X 0.25 INCH,PNH STL 83385 OBD

~100

—

210—0851—00 4 . WASHER,FLAT:0.1l19 ID Xx 0.375 INCH OD,STL 12327 OBD
Loc k # 2 2 %

0 —10l 131—0679—02 1 . CONNECTOR,RCPT, :BNC W/HARDWARE 24931 28IR270—1

(ATTACHING PARTS)

—102 220—0695—00 1 . NUT,PLAIN,DODEC:0.500—28 Xx 0.90 INCH,BRS 73743 OBD

—103 210—1039—00 1 . WASHER,LOCK:INT,0.521 ID X 0.625 INCH OD 24931 OBD
LOR 2 # 2 2 e

A —104 441—1095—00 1 . CHAS,ELEC EQPT:ATTENUATOR 80009 441—1095—00

(ATTACHING PARTS)

—~105 211—0001—00 2 . SCREW,MACHINE:2—56 X 0.25 INCH,PNH STL 83385 OBD

—106 210—1008—00 2 . WASHER,FLAT:0.09 ID X 0.188" OD,BRS 12360 OBD

—107 210—0053—00 2 . WASHER,LOCK:INTL,O.092 ID X 0.175"OD,STL 83385 OBD

—108

—

210—0405—00 2 . NUT,PLAIN,HEX.:2—56 X 0.188 INCK,BRS 73743

\

2%12157—402

—109 129—0299—00 4 . POST,ELEC—MECH:HEX,0.333 INCH LONG 80009 129—0299—00

—110 211—0097—00 2 . SCREW,MACHINE:4—40 X 0.312 INCH,PNH STL 83385 OBD

0 —1L11 210—0004—00 6 . WASHER,LOCK:INTL,O.12 ID X® 0.26"OD,STL 78189 1204—00—00—0541C
oe

—]12 ————— 1 . CKT BOARD ASSY:ATTENUATOR(SEE Al OR A2 EPL)

—~113 131—1030—00 6 . . CONTACT ASSY,EL:CAM SWITCH,BOTTOM 80009 131—1030—00

131—1031—00 8 . . CONTACT ASSY,EL:CAM SWITCH, TOP 80009 131—1031—00

{ATTACHING PARTS)

—114 210—0779—00 8 . . RIVET, OD Xx 0.115 INCH LONG 42838 RA—29952715
oR 2 # 2 2 _

#1150 131—1354—00 2 . . LINK, TERM.CONN: 80009 131—1354—00

—116 136—0252—01 4 . . CONTACT,ELEC:O.178 INCH LONG 00779 1—332095—2

136—0333—00 1 . . SOCKET,PIN TERM:0.138 INCH LONG oo779 1—331677—4

—117 337—1406—00 1 . . SHLD,ELECTRICAL:CAM CONTACTS 80009 337—1406—00

263—1012—00 1 . ACTUATOR ASSY 80009 263—1012—00

—118 105—0243—00 1 . . ACTUATOR, SWITCH: 80009 105—0243—00

A (ATTACHING PARTS)

—119

—

213—0214—00 10 . . SCREW,CAP SCH:2—56 X 0.375"HEX HD STL 7o278 omp
Loc 2 # 2 2 _

—120 131—0963—00 20 . . CONTACT,ELEC: GROUNDING 80009 131—0963—00

—121 210—0406—00 2 . . NUT,PLAIN,HEX.:4—40 X 0.188 INCH,BRS 73743

—

2X12161—402

—122  214—1139—03 2 . . SPRING,FLAT:RED COLORED 80009 214—1139—03

—123

—

214—1752—00 2 . . ROLLER,DETENT: 0.125 OD % 0.16 INCH L 80009 214—1752—00

~124 401—0180—00 10. . BEARING, CAM SW:FRONT sooo9 401—0l80—00

(ATTACHING PARTS)

A —125 354—0390—00 1 . . RING,RETAINING:O.338 ID X 0.025" THK,STL

—

79136 5100—37MD
Lo R2 R2 # 2 _ 4

—126

—

384—0878—02 1 . . SHAFT,CAM SW: W/DRIVER 80009 384—0878—02

—127 105—0282—0l 1 . . DRUM,CAM SWITCH:DC,GND,AC 80009 105—0282—O1

210—1189—00 1 . . WASHER,FLAT:0.195 ID X 0.367 INCH OD,BRS 51316 OBD

214—2043—00 1 . . SPRING, HLCPS:CONICAL,O.20 INCH LONG 80009 214—2043—00

—128 210—0406—00 4 . . NUT,PLAIN,HEX.:4—40 X 0.188 INCH,BRS 73743 2X12161—402

—129 401—0178—00 1 . . BEARING,CAM SW:CENTER/REAR 80009 401—0178—00
(ATTACHING PARTS)

A —130

—

354—0443—00 1 . . RING,RETAINING:O.328 FREE IDX 0.448 op 97464 200—37
LOR 2 # 2 2 %

—131

—

384—0880—00 10. . SHAFPT,CAM SW:REAR,W/DRIVER 80009 384—0880—00

I —132  105—0342—01 1 . . ACTUATOR CAM:VOLTS/DIV 80009 105—0342—0l
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Fig. &
Index _Tektronix —Serial/Model No. Mtr

No. Part No. _Eff Dscont _Oty 1 2 3 4 5 Name & Description Code —Mfr Part Number

2—133 210—0406—00 4 . . NUT,PLAIN,HEX.:4—40 X 0.188 INCH,BRS 73743 —2X12161—402
—134 —214—1139—02 1 . . SPRING,FLAT:GREEN COLORED 80009 214—1139—02

214—1139—03 1 . . SPRING,FLAT:RED COLORED 80009 214—1139—03

#135 214—1752—00 2 . . ROLLER,DETENT: 0.125 OD X 0.16 INCH 80009 214—1752—00

~136 401—0180—00 1 . . BEARING,CAM SW:FRONT 80009 401—0180—00

—137 346—0102—00 1  STRAP,GROUNDING: 80009 346—0102—00
(ATTACHING PARTS)

—138 —211—0207—00 1  SCR,ASSEM WSHR:4—40 X 0.312 INCH,PNH STL 83385 OBD
Lok & # 2 2 ~

—139 —384—1129—00 5 EXTENSION SHAFPT:5.607 INCH LONG 80009 384—1129—00
—140 ———=—— <————— 1 CKT BOARD ASSY:VERTICAL MODE{(SEE A4 EPL)
—141 136—0220—00 4 . SOCKET,PLUG—IN:3 PIN, SQUARE 71785 133—23—11—034
—142 131—0608—00 8 . CONTACT,ELEC:0.365 INCH LoNG 22526 47357
—143 175—0828—00 FT . WIRE,ELECTRICAL:S WIRE RIBBON 08261 OBD
—144 —352—0331—00 2 . LAMPHOLDER: 80009 352—0331—00
—145 _————— ——=——— 1 . SW,PUSH BUTTON:VERT MODE(SEE $350 EPL)
—146 361—0411—00 4 . SPACER,PUSH SW:0.1l3 W X 0.375 INCH L,PLSTC 71590 —164285—00
—147 \<——_= 1 CKT BOARD ASSY:VERT OUTPUT(SEE A5 EPL)

(ATTACHING PARTS)
—148 —211—0207—00 2 SCR,ASSEM WSHR:4—40 x 0.312 INCH,PNH STL 83385 OBD
—149 129—0450—00 1  POST,ELEC—MECH:0.656 LG Xx 0.250"HEX,STUDED 80009 129—0450—00

wok 2 # 2 2 2

cece— e——~— = . CKT BOARD ASSY INCLUDES:
—150 136—0252—04 32 . SOCKET,PIN TERM:0O.188 INCH Long 22526 75060

136—0252—01 2 . CONTACT,ELEC:O0.178 INCH LONG 00779 1—332095—2
—151 131—0608—00 5 . CONTACT,ELEC:0.365 INCH LONG 22526 47357
—152 <————— 2 TRANSISTOR: (SEE Q482,492 EPL)
—153 210—0627—00 2 RIVET,SOLID:0.042 DIA X 0.25 INCH, RDH 80009 210—0627—00
—154 —343—0097—00 2  RTNR, TRANSISTOR:HEAT SINK 80009 343—0097—00

(ATTACHING PARTS FOR EACH)
#155 210—0599—00 2 NUT,SLEEVE:4—40 X 0.391 INCH LONG 8000s 210—0599—00
—156

—

210—0004—00 2 WASHER,LOCK:INTL,O.12 ID X® 0.26"0D,STL 78189 1204—00—00—0541c
—157 214—0368—00 1  SPRING,HLCPS:0.24 DIA X 0.438 INCH LONG 80009 214—0368—00

LoL _ # 2 2 2

—158 —352—0062—00 2 HOLDER,HEAT SK:1l.187 X 1.187 INCHES,PLSTC 80009 352—0062—00
(ATTACHING PARTS FOR EACH)

—159 211—0033—00 2 SCR,ASSEM WSHR:4—40 X 0.312 1NCH,PNH STL 83385 OBD
—160 —211—0012—00 2 . SCREW, X 0.375 INCH,PNH STL 83385 OBD
—161 —210—0004—00 2 WASHER,LOCK:INTL,O.12 ID X 0.26"0D,STL 78189 1204—00—00—0541C
—162 ©210—0406—00 4 NUT,PLAIN,HEX.:4—40 X 0.188 INCH,BRS 73743 2X12161—402

LoL e # 2 2 %

—163 214—1138—00 2 HEAT SINK,ELEC:TRANSISTOR,1l INCH OD,AL 80009 214—1138—00
—164 131—0235—00 2 TERMINAL,STUD:O.213 DIA X 0.455 INCH L 88245 420977—9

{ATTACHING PARTS FOR EACH)
—165 —358—0136—00 1 —INSULATOR,BSHG: 88245 420971

LOR 2 # 2 c ~

—166 131—0761—00 1 TERMINAL STUD:SCREW MTG,FLAT TAB 71279 572—4897—01—0516
(ATTACHING PARTS)

—167 210—0202—00 1  TERMINAL,LUG:SE #6 78189 2104—06—00—2520N
K R2 2 # 2 2 Z

—168 —407—1389—00 1 BRKT,HEAT SINK: 80009 407—1389—00
(ATTACHING PARTS)

—169 129—0450—00 2 POST,ELEC—MECH:O.656 LG X 0.250"HEX,STUDED 80009 129—0450—00
wow 2 # 2 2 ~

—170 407—1128—00 1  BRKT,CRT SHIELD:REAR 80009 407—1128—00
(ATTACHING PARTS)

~171  211—0507—00 3 SCREW,MACHINE:6—32 X 0.312 INCH,PNH STPL 83385 OBD
—172 210—0803=00 2 WASHER,FLAT:0.15 ID X 0.375 INCH OD,STL 12327 OBD

—173 210—0202—00 2  TERMINAL,LUG:SE #6 78189 2104—06—00—2520N
#174 210—0457—00 1 NUT,PLAIN,EXT W:6—32 X 0.312 INCH,STL 83385 OBD

~175 220—0419—00 2 NUT,PLAIN,SQ:6—32 X 0.312 INCH,STL 83385 OBD
wow & # 4 2 ~
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0 Fig. &
Index _Tektronix —Serial/Model No. Mtr

No. Part No. _Eff Dscont _Qty 1 2 3 4 5 Name & Description Code —Mfr Part Number

A 2—176 200—1459—00 1

—

COVER,CRT:REAR 80009 200—1459—00

(ATTACHING PARTS)

#177 211—0008—00 2 SCREW,MACHINE:4—40 X 0.25 INCH,PNH STL 83385 OBD
Loc R2 # 2 ~ ~

—178

—

386—2246—00 1

—

SUPPORT,CRT:REAR 80009 386—2246—00

—179

—

348—0145—00 1  GROMMET,PLASTIC:U—SHP,1.0 X 0.42 INCH 80009 348—0145—00

~180

—

_—_—— ————= 1 COIL, TUBE DEFLE:Y—AXIS(SEE L1446 EPL)
(ATTACHING PARTS)

—181

—

343—0217—00 1  CLAMP,COIL:Y—AXIS 80009 343—0217—00

A —182 211—0147—00 2 SCREW,MACHINE:4—40 X 0.25 INCH,PNH STL 83385 OBD

—183

—

210—0994—00 2 WASHER,FLAT:0.125 ID X 0.25" OD,STL 83385 OBD
Loc 2 # L2 s E

—184

—

337—1644—00 1 SHLD,ELECTRICAL:CRT NECK 80009 337—1644—00

—185

—

384—1159—00 1 EXTENSION SHAFT:10.384 INCH LONG,W/KNOB 80009 384—1159—00

—186 214—1756—00 1

—

ACTUATOR,SWITCH:POWER 80009 214—1756—00

~187

—

_—<—— —e——— 1

—

SWITCH,TOGGLE:POWER ON(SEE $1501 EPL)
(ATTACHING PARTS)

—188

—

210—0562—00 1 . NUT,PLAIN,HEX.:0.25—40 X 0.312 INCH,BBS 73743

—

2X20224—402

0 —189 210—0046—00 1  WASHER,LOCK:INTL,O.26 ID x 0.40" OD,STL 78189 1214—05—00—0541C
202 R # 2 2%

=190

—

————— ~———— 1 SWITCH,SLIDE:LINE SELECT(SEE $1503 EPL)
(ATTACHING PARTS)

0 —191 211—0101—00 2  SCREW,MACHINE:4—40 X 0.25" 100 DEG,FLH STL 83385 OBD
Ko 2 2 # 2 2 %

—192 200—1526—00 1 COV,INV SW HOLE: 80009 200—1526—00

—193 407—1133—00 1

—

BRACKET,SW MTG:POWER SWITCH 80009 407—1133—00

(ATTACHING PARTS)

A —194

—

211—0116—00 1 SCR,ASSEM WSHR:4—40 X 0.312 INCH,PNH BRS 83385 OBD

—195 210—0551—00 1

—

NUT,PLAIN,HEX.:4—40 X 0.25 INCH,STL 83385 OBD

210—0406—00 1 NUT, X 0.188 INCH,BRS 73743

—

2X12161—402

210—0994—00 2 WASHER,FLAT:O.125 ID x 0.25" OD,STL 83385 OBD

A © 386—2660—00 1

—

SUPPORT,CKT CD:PLASTIC 80009 386—2660—00
wos 2 # ul 2 ~

#196

—

——_—— _———= 1 CKT BOARD ASSY: TRIG GEN,SWP LOGIC(SEE A8 EPL)
(ATTACHING PARTS)

—197 211—0207—00 5  SCR,ASSEM WSHR:4—40 X 0.312 INCH,PNH STL 83385 OBD
wos k # oLos ~

A weccs — . CKT BOARD ASSY INCLUDES:

—198 131—1003—00 8° . CONNECTOR BODY, :CKT CD MT,3 PRONG 80009 131—1003—00

—199 214—0579—00 3 . TERM.,TEST PP:0.40 INCH LONG 80009 214—0579—00

—200 131—0608—00 10 . CONTACT,ELEC:O0.365 INCH LONG 22526 47357

0 —201 136—0252—041 — . SOCKET,PIN TERM:0.188 INCH LONG 22526 75060

—202 136—0220—001 — . SOCKET,PLUG—IN:3 PIN,SQUARE 71785 133—23—11—034

136—0260—021 — =. SOCKET,PLUG—IN:16 CONTACT,LOW CLEARANCE 01295 C931602

—203 136—0499—14 1 . CONNECTOR,RCPT,:14 CONTACT 00779

—

4—380949—4

—204 136—0499—10 1 . CONNECTOR,RCPT,:10 CONTACT 00779

—

4—380949—0

—205 200—1167—00 2 . COVER,XSTR:TEMP STAB FOR 2 To—18 CS STYLE 80009 200—1167—00

—206 352—0331—00 3 . LAMPHOLDER: 80009 352—0331—00

—207

—

214—0973—00 1 . HEAT SINK,ELEC:O0.28 Xx 0.18 OVAL xX 0.187"H 80009 214—0973—00

—208

—

386—2376—00 1 . PLATE,LEVER MTG:SLIDE SWITCH 80009 386—2376—00

0 (ATTACHING PARTS)
—209

—

210—0657—01 2 . EYELET,METALLIC:O0.089 OD Xx 0.218 INCH LONG 80009 210—0657—01
_o R2 & # oul s %

105—0401—00 1 . ACTUATOR,SWITCH:B(DLY‘D) SOURCE 80009 105—0401—00

—210 105—0417—00 1 . . ACTUATOR, SWITCH: 80009 105—0417—00

—211

.

351—0355—00 1 . . GUIDE,SLIDE SW: 80009 351—0355—00

—212  214—1126—01 2 . . SPRING,FLAT:GREEN COLORED 80009 214—1126—01

—213 214—1127—00 2 . . ROLLER,DETENT:O.125 DIA x 0.125 INCH L 80009 214—1127—00

—214

—

376—0142—00 1 . . ADPT,SHAFT,CPLG:SLIDE TO SHAFT 80009 376—0142—00

A 213—0048—00 1 . . SETSCREW:4—40 X 0.125 INCH,HEX SoC STL 74445 OBD

105—0400—00 1 . ACTUATOR,SWITCH:A SOURCE 80009 105—0400—00

—215 105—0418—00 1 . . ACTUATOR, SWITCH: 80009 105—0418—00

I —216

—

351—0355—00 1 . . GUIDE,SLIDE SW: 80009 351—0355—00

@ ‘replace with appropriate part and quantity that is in your instrument.
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Fig. &

Index

_

Tektronix

—

Serial/Model No. Mfr @

No. Part No. __Eff Dscont _Qty 1 2 3 4 5 Name & Description Code —Mfr Part Number

2—217 214—1126—0l 2 . . SPRING,FLAT:GREEN COLORED 80009 214—1126—0l

—218 214—1127—00 2 . . ROLLER,DETENT:0.125 DIA X 0.125 INCH L 80009 214—1127—00

—219 376—0142—00 1 . . ADPT,SHAFT,CPLG:SLIDE TO SHAFT 80009 376—0142—00

213—0048—00 1 . . SETSCREW:4—40 X 0.125 INCH,HEX SoC STL 74445 OBD

105—0399—00 2 . ACTUATOR,SWITCH:A & B COUPLING 80009 105—0399—00

—~220 105—0419—00 1 . . ACTUATOR, SWITCH: 80009 105—0419—00

—221

—

351—0355—00 1 . . GUIDE,SLIDE SW: 80009 351—0355—00

—222 214—1126—00 2 . . SPRING,FLAT:GOLD COLORED 80009 214—1126—00

—223 214—1127—00 2 . . ROLLER,DETENT:0.125 DIA X 0.125 INCH L 80009 214—1127—00

—224

—

376—0142—00 1 . . ADPT,SHAFT,CPLG:SLIDE TO SHAFT 80009 376—0142—00

—225

—

213—0048—00 1 . . SETSCREW:4—40 X 0.125 INCH,HEX SOC STL 74445 OBD

—226

—

384—1160—00 4 . EXTENSION SHAFT:3.05 INCH LONG 80009 384—1160—00

—227 214—1770—00 4 . LEVER, SLIDE SW: 80009 214—1770—00

(ATTACHING PARTS)

—228

—

354—0165—00 2 . RING,RETAINING:O.114 FREE IDX 0.025 INCH 97464 1000—15
won k # 2 s ~

—229 131—1031—00 23 . CONTACT ASSY,EL:CAM SWITCH, TOP 80009 131—1031—00
(ATTACHING PARTS FOR EACH)

—230 210—0779—00 1 . RIVET, TUBULAR:O0.051 OD X 0.115 INCH LONG 42838

—

RA—29952715
Koc k # 2 2 _

—231 407—1157—00 1 BRACKET,SWITCH: TRIGGER BOARD 80009 407—1157—00

—232 384—1136—00 3 EXTENSION SHAFT:0.95 INCH LONG 80009 384—1136—00

—233 384—1059—00 4 EXTENSION SHAFT:6.58 INCH LONG 80009 384—1059—00

672—0451—00 1 CKT BOARD ASSY: TIMING 80009 672—0451—00

(ATTACHING PARTS)

~234

—

211—0207—00 1  SCR,ASSEM WSHR:4—40 X 0.312 INCH,PNH STL 83385 OBD

—~235  129—0386—00 1  POST,ELEC—MECH:HEX,1.593 INCH LONG 80009 129—0386—00
KoRn ~ # 2 _ ~

_c=—» — =. TIMING ASSY INCLUDES:

—236

—

384—1277—00 1 . EXTENSION SHAFT:8.23 INCH LONG 80009 384—1277—00

263—1086—00 1 . DRUM ASSY,CAM S:TIME/CM 80009 263—1086—00

(ATTACHING PARTS)

—237 211—0207—00 8 . SCR,ASSEM WSHR:4—40 X® 0.312 INCH,PNH STL 83385 OBD
Lok 2 # k e ~

— . . ACTUATOR ASSY INCLUDES:
—238

—

200—1707—00 1 . . COVER, CAM SW: 80009 200—1707—00

(ATTACHING PARTS)

—239 211—0008—00 8 . . SCREW, X 0.25 INCH,PNH STL 83385 OBD

—240

—

210—0004—00 8 . . WASHER,LOCK:INTL,O.12 ID x 0.26"OD,STL 78189 1204—00—00—0541c
LOR _ # 4 4 %

—241 131—0963—00 2 . . CONTACT,ELEC: GROUNDING 80009 131—0963—00

—242

—

210—0406—00 2 . . NUT,PLAIN,HEX.:4—40 X 0.188 INCH,BRS 73743 2X12161—402

—243

—

214—1139—02 1 . . SPRING,FLAT:GREEN COLORED 80009 214—1139—02

214—1139—03 1 . . SPRING,FLAT:RED COLORED 80009 214—1139—03

—244

—

214—1127—00 2 . . ROLLER, DIA X 0.125 INCH L so0o09 214—1127—00

—245 401—0081—02 1 . . BEARING,CAM SW:FRONT 80009 401—0081—02

{ATTACHING PARTS)

—246

—

354—0391—00 1 . . RING,RETAINING:O.395"FREE ID X 0.025" STL

—

97464 3100—43—CD
Kok _ # 2 ~ ~

—247 105—0615=00 1 . . DRUM,CAM SWITCH: FRONT 80009 105—0615—00

—248

—

210—0406—00 4 . . NUT,PLAIN,HEX.:4—40 X 0.188 INCH,BRS 73743

\

2X12161—402

—249 407—1199—00 1 . . BRACKET, COVER: CAM SWITCH 80009 407—1199—00

—250 210—0406—00 4 . . NUT,PLAIN,HEX.:4—40 X 0.188 INCH,BRS 73743

\

2X12161—402

~251 401—0115—00 1 . . BEARING,CAM SW:CENTER 80009 401—0115—00

—252  105—0614—00 1 . . DRUM,CAM SWITCH: TIME/CM REAR 80009 105—0614—00
(ATTACHING PARTS)

—253 354—0391—00 1 . . RING,RETAINING:O.395"FRERE ID X 0.025" STL

—

97464 3100—43—CD
R2 # 2 2 —

—254

—

210—0406—00 4 . . NUT,PLAIN,HEX.:4—40 X 0.188 INCH,BRS 73743 2X12161—402

—255 214—1139—02 1 . . SPRING,FLAT:GREEN COLORED 80009 214—1139—02

214—1139—03 1 . . SPRING,FLAT:RED COLORED 80009 214—1139—03

—256 214—1127—00 2 . . ROLLER,DETENT:0.125 DIA X 0.125 INCH L 80009 214—1127—00
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No. Part No. Eff Dscont Qty 12 3 4 5 Name & Description Code —Mfr Part Number

2—257 401—0081—04 1 . . BEARING,CAM SW:W/INSERT,REAR 80009 401—0081—04
351—0366—00 1 . . SLIDE, STOP:ACTUATOR 80009 351—0366—00
105—0410—00 1 . STOP,ROT.SHAFT:CAM SWITCH 80009 105—0410—00

~258 —352—0350—00 1 . . . HOLDER,STOP PIN: 80009 352—0350—00
213~0048—00 1 . . . SETSCREW:4—40 X 0.125 INCH,HEX SOC STL 74445 OBD

—259 105—0409—00 1 . . STOP, SHAFT:ACTUATOR 80009 105—0409—00
—260 361—0535—00 1 . . . SPACER,RING:0.130 ID X 0.18 INCH OD 80009 361—0535—00
—261 —354—0291—00 1 . . RING, RETAINING: TRUARC 97464 2000—12—cp
=262 214—1812—00 1 . . . SPG,HLCL,TRSN:CAM SWITCH 80009 214—1812—00
—263 —376—0039—00 1 . ADPT,SHAFT,CPLG:0.128 AND O0.082"DIA SHAFT 80009 376—0039—00

213—0022—00 2 . . SETSCREW:4—40 X 0.188 INCH,HEX Soc STL 74445 OBD
=264 =——_—— 1 . RES., (SEE R1l140/S1140 EPL)
=265  361—0515—00 1 . SPACER, 80009 361—0515—00
—26§6 ————— ———_—— 1 . CKT BOARD ASSY: TIMING(SEE A7 EPL)
—267 131—0604—00 37 . . CONTACT,ELEC:O.025 SQ X 0.365 INCH LONG 80009 131—0604—00
—268 131—0608—00 19 . . CONTACT,ELEC:O0.365 INCH LONG 22526 47357
—269 131—1261—00 28 . . CONTACT,ELEC:F—SHAPED 00779 1—380953—0
—270 136—0220—00 2 . . SOCKET,PLUG—IN:3 PIN, SQUARE 717850 133—23—11—034
=27] \——<—— _———— 1 . . SW,PUSH BUTTON: TRIG MODE(SEE $1100 EPL)
~272 361—0542—00 4 . . SPACER, SWITCH:PLASTIC 71590 J—64281
—273 —352—0331—00 20 . . LAMPHOLDER: 80009 352—0331—00
—274 \e<——— ec—=—~ 1 . . SW,PUSH BUTTON:HORIZ DISPLAY(SEE $1120 EPL)
—275 361—0385—00 4 . . SPACER,PB SW:0.164 INCH LONG 80009 361—0385—00
—276 175—0825—00 FT WIRE,ELECTRICAL:2 WIRE RIBBON,29.5 INCHES 08261 OBD
~277 175—0826—00 FT WIRE,ELECTRICAL:3 WIRE RIBBON,3.5 INCHES 80009 175—0826—00
—278 175—0827—00 FT WIRE,ELECTRICAL:4 WIRE RIBBON,4 INCHES 08261 TEK—175—0827—00
—279 175—0828—00 FT WIRE,ELECTRICAL:S5 WIRE RIBBON,13 INCHES 08261 OBD
—280 175—0831—00 FT WIRE,ELECTRICAL:S WIRE RIBBON,10.25 INCHES 08261 OBD
—281 210—0774—00 3  EYELET,METALLIC:O.152 OD X 0.245 INCH L,BRS 80009 210—0774—00
—282 210—0775—00 3  EYELET,METALLIC:O.126 OD X 0.23 INCH L,BRS 80009 210—0775—00
—283 131—0707—00 46 —CONTACT,ELEC:0O.48"L,22—26 AWG WIRE 22526 75691—005

131—0371—00 2 CONTACT,ELEC:FOR NO.26 AWG WIRE 98278 122—0182—019
—284 —131—0472—O1 4 —CONTACT,ELEC:FEMALE 80009 131—0472—01
—285 352—0169—00 4 CONN BODY,PL,EL:2 WIRE BLACK 80009 352—0169—00
—286 352—0161—00 1 CONN BODY,PL,EL:3 WIRE BLACK 80009 352—0O161—00
—287 352—0162—00 1 CONN BODY,PL,EL:4 WIRE BLACK 80009 352—0162—00
—288 352—0163—00 3 CONN BODY,PL,EL:5 WIRE BLACK 80009 352—0163—00
—289 352—0166—00 2 CONN BODY,PL,EL:8 WIRE BLACK 80009 352—0166—00
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Fig. &
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No. Part No. Eff Dscont _Qty 1 2 3 4 5 Name & Description Code —Mfr Part Number

3—l1 —437—0141—00 1 CAB,ELEC EQUIP:STANDARD 80009 437—0141—00
437—0174—00 1 CAB,ELEC EQUIP:WITH DM43/DM40 80009 437—0174—00

—2 348—0080—01, 4 . FOOT,CABINET: BOTTOM 80009 348—0080—01
—3 352—0263—00 1 . HLDR,POUCH ASSY:5.5 INCH LONG, PLASTIC 80009 352—0263—0
—4 200—1412—00 1 —COVER,SCOPE :;:FRONT 80009 200—1412—00

200—1723—00 1 —COVER,SCOPE: FRONT, 80009 200—1723—00
—5 200—0602—00 2 COVER, HINGE: 80009 200—0602—00
—6 367—0140—03 B250000 B256499 1 HANDLE, CARRYING: 80009 367—0140—03

367—0195—00 B256500 1 —HANDLE,CARRYING: 80009 367—0195—00
(ATTACHING PARTS)

—7 211—0512—00 B250000 B246599 —4 SCREW,MACHINE:6—32 x 0.50" 100 DEG,FLH STL 83385 OBD
213—0227—00 B256500 4 SCR,TPG,THD FOR:6—32 X 0.50 DEG,FLH ST 83385 OBD

wo —as —am —K am as _cn

—8 334—1998—00 1 PLATE, IDENT: | 80009 334—1998—00
—9 214—0516—00 2 SPRING,HLCPS:0.959 DIA X 1.250 INCH LONG 80009 214—0516—00
—10 —214—0513—04 B250000 B256499 2 HUB,HDL INDEX: 80009 214—0513—Ol

214—1987—00 B256500 2 INDEX,HDL RING: 80009 214—1987—00
—11 —214—0515—02 2 GEAR,HDL INDEX: 80009 214—0515—02

(ATTACHING PARTS FOR EACH)
—12 —213—0139—00 1 SCR,CAP,HEX HD:10—24 X 0.375 INCH LONG 14438 OBD
—13 —210—1182—00 1 WSHR,SPR TNSN:0.218 ID X 0.69 INCH OD 80009 210—1182—00
1 wo —me —an —K am an an

REV. H OCT. 1977

Subpart on Standard Cabinet, 437—0141—00 only.

4—

«1

—2

—3
«4
—5

—6
—7

—8

—9
—10

—12
—13

—15
—16

—17
—18
«19
—20
—21

016—0556—00
367—0022—00

213—0090—00

134—0067—00
213—0334—00
351—0104—00

212—0023—00
210—0458—00

210—0808—00

211—0507—00
210—0457—00

386—2669—00

212—0023—00
210—0458—00

407—1350—00

212—0023—00
210—0458—00

211—0517—00
212—0033—00
437—0154—01
351—0101—00
016—0099—00

 

1
2

tJ
—
o
r
o
a
b

ADPTR, RACK MTG
& HANDLE,BOW:1.5 X 4.5 INCH

(ATTACHING PARTS FOR EACH)
& SCREW,MACHINE :10—32 X 0.50 INCH,HEX

wa —an —an —K as on a»

. BUTTON, PLUG:GRAY PLASTIC
& SETSCREW:0.250—28 Xx 0.750 INCH,SOC STL
& SLIDE SECT.,DWR:PAIR

(ATTACHING PARTS)
& SCREW,MACHINE:8—32 X 0.375 INCH,PNH STL
. NUT,PLAIN,EXT W:8—32 X 0.344 INCH,STL

an —es —as —K as ao —an

& EYELET,METALLIC: CENTERING
(ATTACHING PARTS FOR EACH)

. SCREW,MACHINE:6—32 X 0.312 INCH,PNH STL
& NUT,PLAIN,EXT W:6—32 X 0.312 INCH,STL

as —an —am —K —as ceo —an

. SUPPORT,CABINET : REAR
(ATTACHING PARTS)

. SCREW,MACHINE:8—32 X 0.375 INCH,PNH STL

. NUT,PLAIN,EXT W:8—32 X 0.344 INCH,STL
un —an —an —K co cm _c»

. BRACKET,ANGLE : REAR
(ATTACHING PARTS)

. SCREW,MACHINE:8—32 Xx 0.375 INCH,PNH STL

. NUT,PLAIN,EXT W:8—32 X 0.344 INCH,STL
wo —om —am —K as an —a=

& SCREW,MACHINE:6—32 X l INCH,
& SCREW,MACHINE:8—32 Xx 0.750 INCH,PNH STL
. CABINET,SCOPE:
& SLIDE,DWR,EXT:PAIR
. HDW KIT,ELEK EQ:

80009
06540

83385

80009
56878
06666

83385
83385

63743

83385
83385

80009

83385
83385

80009

83385
83385

83385
83385
80009
80009
80009

016—0556—00
10353—B—1032—25A

OBD

134—0067—00
OBD
C—=720—2

OBD
OBD

2515113—3TP—909

OBD
OBD

386—2669—00

OBD
OBD

407—1350—00

OBD
OBD

OBD
OBD
‘437—0154—01
351—0101—00
016—0099—00
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No. Part No. _Eff Dscont _Qty 1 2 3 4 5 Name & Description Code —Mfr Part Number

4—1 016—0535—02 1

—

POUCH,ACCESSORY :W/HARDWARE , STANDARD 80009 O16—0535—02
016—0594—00 1 —POUCH,ACCESSORY :W/HARDWARE, (WITH DM) 80009 O16—0594—00

—2 016—0537—00 1 POUCH,ACCESSORY : VINYL ,W/ZIPPER 05006 OBD
—3 Ol0—6065—13 B250000 B274999 2 LEAD, TEST: 80009 O10—6065—13

Ol0—6105—03 B275000 2 PROBE,VOLTAGE:P6105,2 METER,10X,W/ACCESS 80009 Ol10—6105—03
010—6430—00 1 LEAD,TEST:l.5 METERS LONG,W/DM43 OR DM44 80009 010—6430—00

—4 337—1674—01 1 SHLD, IMPLOSION: CLEAR 80009 337—1674—01
—5 134—0016—01 1 PLUG, TIP:W/BINDING POST 80009 134—0016—0Ol
—6 159—0016—00 2 —FUSE,CARTRIDGE: 3AG,1. 5A, 250V , FPAST—~BLOW 71400 —AGC 1 1/2

159—0042—00 2 —FUSE,CARTRIDGE: 3AG , 0. 75A, 2 50V , FAST—BLOW 71400 AGC 3/4
003—0120—00 1 LEAD,TEST:PAIR(WITH DM) 80009 003—0120—00
070—1861—01 1 —MANUAL,TECH : INSTRUCTION 80009 0O70—1861—01
070—1738—0O1 1 MANUAL , TECH : OPERATORS , W/DM43/DM40 80009 0O70—1738—01
070—1779—00 1 —MANUAL,TECH SERVICE, DM43/DM40 (W/DM43/DM40) 80009 070—1779—00
070—2036—00 1 —MANUAL,TECH: SERVICE, DM44 80009 070—2036—00

@ 070—2038—00 1 MANUAL, TECH:OPERATORS W/DM44 80009 070—2038—00
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