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Fig. 1-1 . 71-12 Spectrum Analyzer



S PE CI F ICATIO N S

Section 1-7L12

Introduction

	

Section 9, Mechanical Parts List, Exploded drawings and
This manual contains information required to operate, Accessories : Provides information necessary to order re-

test, cali brate, and service the 71_12 Spectrum Analyzer .

	

placeable parts . Part List is cross-referenced to th e Electrical
The manual is d ivided into ten ma jor sections ;

	

Parts List . Exploded drawi ng sh ows sequence of assem bly
and i dentified assem blies .

Section 1, General Information and Specifications .

Section 2, Operation Instructions : Information relative
to installing and operating the instrument.

Section 10, Manual Changes and Corrections: Provi des
h istory and updating information for th e manual in the
form of inserts. As the manual is updated th ese inse rts are
incorporated into the manu al text and diagrams.

Section 3, Performance Check: Provides α complete
procedure to check operatio nal performance for an in-

	

Description
coming acceptance check, or any additional performance
checks that require test equipment to verify instrument

	

The 7L12 Spectrum Analyzer is α dual-width plug-in
specificatio ns.

	

u nit, for the 7000-Series Oscilloscopes. When used with any
of th ese oscilloscopes, it d is plays α spectrum of signal
energy within any frequency span to 1 .8 GHz. The unit
contains horizontal sweep and timing circuits, for fre-

Section 4, Calibration Procedure : Describes test equip-

	

quency and time domain displays, and also means by wh ich
ment setu p and ad justment procedures required to align the

	

an external sweep source can be app lied to slave the 71_12
instru ments internal adjustments .

	

to external devices, such as α recorder .

Section 5, Circuit Description : Provides basic and
general circuit analysis that may be useful when servicing or
operating the instrument.

Section 6, Maintenance Instructions : Describes routine
and corrective maintenance proced ures with d etailed in-
structions for replacing assemblies, sub-assemblies, and
ind ivid ual components . An exploded drawing is part of
section 9. Trouble-sh ooting procedures plus general infor-
mation that may aid in servicing the instru ments are also
provided .

Section 7, Electrical Parts List : Provides information

	

Frequency Span
necessary to order replaceable parts and assemblies .

SPECI FICATIO NS
ELECTRICAL CHARACTER ISTICS

The following characteristics and features of the 71_12
Spectrum Analyzer are applicable after α warmup period of
30 minutes or more .

Center Frequency Operating Range and Accuracy

From 0.1 MH z to 1 .8 GHz. Readout accuracy is with in
± (10 MH z + 1°/ο of the dial readout) .

Calibrated steps, i n 1-2-5 sequence, from 500 Ητ/Div to
100 MHz/Div. Accuracy is with in 5% of th e span selected
and li nearity is with in 5%, over the center 8 divisions of α

Section 8. Diagrams: Provides functional block diagram

	

10 division d is play.
and detailed circuit schematics. Pictoral layout d rawings,
wh ich show assembly, sub-assem bly, and component loca
tions are located ad jacent to the d iagram (usually on the

	

Two additional positio ns MAX SPAN and 0 provide
back of the preced ing diagram

	

page) . Waveforms and	ap proximately 1 .8 GHz (180 MHz/Div) of span, or fixed
voltage data, for troubleshooti ng or circuit analysis, are also

	

frequency operation, for time domain d isplay. Span is
provided adjacent to or on the d iagram .

	

continuously variable between steps .



Specifications-71_12

Display Flatness

	

Resolution
±1 .5 dB over any selected frequency span, with respect

	

Five resolution bandwidth selections from 300 Hz to
to the disp lay level at 50 MHz.

	

3 MHz, in decade steps, are provided. Bandwidth accuracy,
at the 6 d B down level, is within 20% of the resolution
selected. Shape factor over the 60 d B to 6 dB level is 4 :1 or

Display Modes

	

better (see Fig . 3-4) . Signal level ch ange over the five
LOG 10 dB/DIV : Provides α cali brated 70 d B dynamic

	

bandwidths is less th an 0.5 dB.

range.

	

Accuracy

	

with in	1dB/10 dB to α maximum of
1 .5 dB over th e 70 dB dynamic range .

	

Sensitivity For Α CW Signal

Signal + noise = Twice noise in LIN vertical mode (seeLOG 2 dB/DI V : Provides α cali brated 14 d B dynamic

	

Fig . 3-2) . The following sensitivity characteristics apply at
range. Accuracy withi n ±0.4 d B/2 d B to α maximum of

	

50 MHz. Sensitivity may decrease gradually to 2 d B at
1 .0 dB over the 14 d B range .

	

1 .7 GHz and to 4 dB at 1 .8 GHz.

L I N : Provides α linear display with in 10%, over the

	

Signal Level

	

Resolution Bandwidth
graticule height.

-115 d Bm

	

300 Hz
-108 dBm

	

3kHz

Reference Level

	

-100 dBm

	

30 kHz
-90 d Bm

	

.3 MHz
Calibrated levels in decade steps, from -100 dBm to

	

-80 dBm

	

3 MHz
+30 dBm,

	

with in	±2dB .

	

(I ncludes attenuator and gain
switching effects when the two are not off-setting each
other .) Reference level deviation between d isplay modes is ;

	

IntermOdulat ίon Distortion (See Fig. 3-6)
less than 2 dB from 2 d B/DIV to 10 dB/DI V and less than

	

Third order is down 70 dB or more from two -30 dBm
0.5 division from 2 dB/DI V to L I N . Note : This deviation is

	

signals within any frequency spa n . Second order is down
α function of th e oscilloscope vertical linearity .

	

70 dB or more from two -40 dBm signals .

Calibrator

	

Spurious Signals From Internal Sources

50 MHz ±0.01% with an absolu te amplitude level of
-30 dBm ±0.3 dB, at 25°C.

RF Attenuator

( Residual Response)

Equal to or less th an -100 d B m, referred to the 1st
mixer input .

Cali brated 10 d B steps. Accuracy ; ±0.2 dB or 1% of dB Incidental FM (See Fig . 3-5)
read ing, wh ichever is greater .

	

200 Hz (P-P) maximum, when ph ase locked, or 20 kH z
(P-P) maximum in 5 seconds, wh en out of ph ase lock mode .

Gain

Four selector positions, bordered by α blue sector, Stability
provide 30 dB of change, in 10 dB steps, for the 10 d B/DIV

	

With in

	

50 kH z,

	

over

	

α

	

1

	

hour period at α fixed
display mode . These four, plus four additional positions,

	

tempe ratu re, when phase locked . With in 100 kHz when notprovide 70 dB of gain ch ange for the 2 dB/DI V and the L I N

	

ph ase loc ked over α 1 hou r period, at α fixed temperature .
mode displays .

Accuracy

	

is with in ±1 dB/10 dB step to α total of

	

Maximum Input Power Level
±1 .5 dB when the VAR IABLE control is in its CAL detent.

	

Linear Operation-RF attenuator at 0 d B ; -30 d Bm.

Safe Input levels-RF attenuator at 0 dB ; +13 dBm . RF
The

	

VARIABLE

	

control, with approximately 10d13

	

attenuator at 60 dB; +30 dBm (1 W average, 200 W pea k) .
range, provides continuous gain adjustment between each

	

NOTE : These are input levels to the 1st mixer and the
calibrated step .

	

power rating of the atte nuator .



Sweep Rate

	

the SINGLE SWEEP mode . Sweep automatically recurs at

Calibrated sweeps, from 10 ms/Div (SPECTRUM posi-

	

the end of sweep holdoff time in the FREE RUN mode.
tion) to 1 μs/Div (within 2°/ο), are provided in 1-2-5
sequence. Α VARIABLE control provides continuous vari-

	

Vertical Output Connector
ation between steps. When the ΤΙΜΕ/DIV selector is in the

	

Provides 50 mV ±5°/ο video signal per displayed division,SPECTRUM position, the range of the VARIABLE control

	

about

	

the

	

CRT

	

vertical

	

center .

	

Source im pedance

	

isis increased approximately 100Χ allowing the Time/Div to

	

approximately 1 kΩ. Α maximum of 50 mV offset may bebe increased to about 1 s/Div.

	

introduced by error from the mainframe vertical centering
interface .

Triggering

Specifications-7L12

Signal source is AC cou pled from either the vertical
Horizontal Input Connector

amplifier channels or the power line . Frequency range is

	

Requires α 10 V ±1 V signal, with α starting reference of
approximately 15 Hz to 1 MHz. Sensitivities for the trig-

	

0V ±1 V from α low impedance (300 Ω or less) source, to
gered modes are : 1) <0.5 division for the Ρ-Ρ AUTO mode

	

normalize

	

the

	

external

	

sweep

	

voltage

	

to

	

the

	

7L12
2) <0.3 division for the NORM mode 3) <1 .5 division for

	

frequency span .



OPERATI N G I N STRU CTIO N S

The first steps of the General Operating information
calibrate and check the analyzer Frequency Span/Div and
the d is play modes. These steps serve as part of an
acceptance check and describe how to obtain α d isplay on
the oscilloscope CRT. The Perfo rmance Check section of
this manual refers to these steps as part of an acceptance
checkout procedure .

Performi ng this Operational Checkout procedure, is
recommended to acquaint you with the functions of the
controls and selectors and the overall operation of the
7L12 .

Α safety latch, in addition to the frontpanel release,
must be released before the 7L 12 can be pulled from
the oscilloscope compartment. The unit will pull out
part way when the front panel release is pulled, then
the spring safety latch must be pushed up before the
unit will pull the rest of the way out. This safety
latch is located underneath the right rail near the
front corner (see Fig. 2-1).

T riggering

SOURCE

CA UTION

Section 2-71_12

Introduction

	

515 Hz to >1 MH z. The ΙΝΤ push -button, selects the input
signal to the 71_12 as the trigger source . The LINEThis section describes : 1) Installation of the 71_12 i nto α

	

push-button, selects α sample of the power li ne voltage as
7000-Series Oscilloscope. 2) Function of the front panel

	

the trigger source . Α third push-button causes the sweep
controls, selectors, indicators and connectors. 3) General

	

circu it to free run.
operation i nformation, such as ; ad justments requi red to
mate the 7L12 to α 7000-Series Oscillosco pe, signal
application to the RF i nput, how to use the calibrator for
accurate frequency and power level measurements, etc. 4)1

	

MODE
Some typical applications .

Ρ-Ρ AUTO: Triggering occurs at the level and slope
selected by the LEVEL and SLOPE controls . The peak to
pea k trigge r signal amplitude requ ired for ΙΝΤ triggeri ng
must equal or exceed 0.5 division . If trigger signal is absent,
or beyond the amplitude and frequency limits specifie d, the
sweep will free run (after hold -off time) at the rate selected
by the ΤΙΜΕ /DIV selector . The LEVEL control range
adapts to changes in the triggering signal amplitude so its
range corresponds to the peak to peak signal amplitude .

NORM : Triggering occurs at the level and slope selected
by the SLOPE and LEVEL controls . The minimum signal
amplitude for triggering must equal or exceed 0.3 division
on the display . The LEVEL control selects the signal
amplitude level. Triggering does not occur, when the setti ng
of the LEVEL control is beyond the signal am plitude level .

SINGLE SWΡ: After the READY indicator is lighted,
triggering will occur when the signal approaches 1 .5
d ivisions of amplitude . Sweep is initiated as the signal
amplitude and slope pass through that selected by the
SLOPE and LEVEL controls. The circuit must be reset by
pushing the RESET button before another sweep can be
triggered .

RESET- READY : Α pushbutton that resets the triggeri ng
ci rcuit for single sweep operation . RESET- READY button

FUNCTION OF THE FRONT PANEL

	

lights when pushed, to indicate that th e circuit is ready to
CONTROLS AND ADJUSTMENTS

	

be triggered .

Either the vertical channels or the power li ne may be
selected as the trigger source, by the front panel push-
buttons. It is AC coupled and has α frequency range from

LEVEL

Α cont rol that selects th e amplitude at which triggering
occur s for the va rious triggering modes.

SLOPE
1TEKTRONIX Measur ement Concept booklet; "Spectr umAnalyzer
Measurements Theory and Practice". Part No . 062-1334-00 is

	

Α switch that selects the (+) positive or (-) negative
recommended treatise on applications and measurement evaluation.

	

slope of the signal for triggering direction.
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2-2

Frequency readout fo r START or
CENTER of the d isplay .

FINE tun ing controls that are
used in the phase locked mode
with FREQ SPAN/DIV 0.1 MHz
or less.

Absolute level at the top of the
graticule w ith reference to the
settings of the RF attenuator and
Gain selecto r . In 10 dB/Div mode�
Gain selector m ust be in b l ue
sector for read ings to be appli-
cab le.

RF I nput connector. Input im-
pedance 50 Ω .

Pull th is latch to free instrument
from the main frame in terface.
Safety latc h under right rail mu st
be released by pu shing up on the
spring latc h before the 71-12 will
pull completel y out of the instru -
ment.

When dep ressed and the FREQ
SPAN/DIV setting is less than
MAX SPAN, the FREQUENCY
readout is the cente r or START
of the display.

Calibrates LOG display accuracy.

Sign ifies when ligh ted, th at α fre-
quency marker is d isplayed. This
ma rk er indicates that portion of

-the 1 .8 GHz span wh ich will be
displayed when the FREQ SPAN
is reduced from t he MAX SPAN
position.

Mai n tun ing control fo r the fre-
quency .

Gain selector . Switches gain in
10 dB steps. Blue sector appli-
cable to 10 dB/DIV mode.

VAR IABLE Gain control.

RF atte nuator selector and read-
out. Switches in 10 dB steps.

ΜΑΧ INPUT readout changes to
correspond w ith attenuator set-
tings.

Sets the REFERENCE LEVEL to

the top graticule line.

Fig . 2-1Α. Co n t r ols, selectors and indicators th at relate to the d isplay, frequency, dynam ic range, and refe rence levels .



Video bandpass is reduced as indi-
cated when these pushbuttons are
depr essed 2ο filter high frequency	"
components such as noise .

Pulsed RF is stretched , when de-
pressed, so spect ra is enhanced._
Used with wide freq spans and
resolution bandwidths.

Input jack for ap plyi ng external
sweep from α reco rder .

Selects sweep rate . The SPEC-
T RUM position provides
10 ms/Div (VAR IABLE in CAL )
and is used pr imarily for fre-
quency dom ain d isplays. AMPL I -
F IE R position , is used when an
external sweep source (at the
HORIZ IN jack or Left Vert
Plug-in) is used .

Ι
RESOLUTION selector and read -
outwindow.

Video output sign al for reco rd er

Operation-7 L 12

VARIABLE ΤΙΜΕ/DIV contr ol .
Range increased to 100 Χ when
ΤΙΜΕ/DIV selector is in SPEC-
TRUM POSITION . (Push to un-
lock).

Adj usts the ratio of b rightness
between the clipped baseline and
the remain ing d isp lay .

Compensates for d iffere nces of
oscilloscope deflection sensitiv-
ities .

Co n trols the amp litude (above the
baseline) of the clipped (subdued)
portion.

Used when FREQ SPAN <100
kHz/Div to switch phase lock on
or off.

VAR IABLE FREQ SPAN control
-" (Pushed to unlock ).

Pull out to u ncouple RESOLU-
TION selector from FRED SPAN /
DI V so each can be set
independently .

Safety Latch : Push up on s p ring
safety latch to r elease in strument
after it is pa rt way out.

F ig . 2-1 Β. Controls and selectors th at relate to the d isplay; sweep, frequency span, resolu tion, vi deo processing and phase lock .

2-3
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Horizontal Sweep

	

VERTOUT Connector

ΤΙΜΕ/DIV

Selects cali brated sweep rates (VARIABLE control
pushed in) from 10 ms/Div . (SPECTRUM position ) to
1 μs/Div, in α 1-2-5 sequence . An AMPL I F IER position
allows the analyzer to be swept from an external source .

T h e SPECTRUM position provides α cali brated
10 ms/Div sweep rate and increases th e range of the
VA RIABLE control to 100Χ, which allows the Time/Div to
be increased to approximately 1 s/Div for spectrum analysis.

The AMPLIF I ER position is used to sweep the unit from

	

CONTRAST
an exte rn al sweep source which can be applied through one
of the Vertical Amplifier units or through the HORIZ IN

	

Adjusts the br ightness ratio between the clipped (sub-

connector on the 7 L 12 . External sweep may be used to

	

dued ) baseline and th e unclipped d isplay. Display intensity

slave the spectrum analyzer to α recorder or other external

	

is set by the oscilloscope Intensity control .

device.

VARIABLE

Provides continuous adjustment over the ΤΙΜΕ/DIV
range. The VARIABLE control range is i ncreased from 3Χ
to 100Χ in the SPECTRUM position .

SWEEP CAL

Cali brates the amplitude of the sweep voltage to the
FREQ SPAN/DIV circuits and compensates for differences
in deflection sensitivities between oscilloscopes .

HOR IZ POS

Adju sts the horizontal centering of the display .

HORIZ IN Jack

Used to apply the horizontal (sweep) drive directly,
from α chart recorder or other device, to the 71_12
horizontal circuits when the ΤΙΜΕ/DIV selector is switched
to the AMPLIF I ER position. Requires α sweep voltage of
0 V to 10 V ±1 V, from α low impedance source. The
±1 .0 V tolerance, at the upper end, is used to calibrate the
external voltage ramp, making the frequency span of the
7 L l2 accurate .

Provides ±50 mV of video signal per d isplayed division .
The am plitude and polarity of th is signal is relative to the
gratic ule vertical centerline . Source impedance is about
1 kn. The signal ca n be used to d rive an external recorder .

Display Controls and Selectors

BASEL INE CLI PPER

Controls the vertical amplitude of th at portion (baseline
plus signal) of the d isplay that is decreased or subdued in
intensity .

VIDEO FI LTERS

Three filters (30 kHz, 300 Hz and 3 Hz) can be switched
in to restrict th e video bandwidth and reduce h ig h
frequency components . Two push-buttons select 30 kHz or
300 H z when depressed individu ally and 3 Hz is selected
wh en both buttons are push ed in .

VIDEO PROCESSOR

Enhances the visibility of pulsed RF signals with in wide
frequency spans and resolution bandwidth s by stretch ing
the fall time of pulsed signals.

FREQ SPAN /DIV

Selects the frequency span (0.5 kHz/Div to 100 MHz/
Div in α 1-2-5 sequence) for the display . The VA R IABLE
control must be pushed in for α cali brated display . Two
additional positions, MAX SPAN and 0 are also provided.
The MAX SPAN position, increases the frequency span to
approximately 1 .8 GH z. Α frequency marker notch is also
dis played to indicate what portion of the spectrum will be
displayed when the FREQ SPAN/DIV is reduced. The Ο
position converts the analyzer to α tuned receiver, for time
domai n display. Time analysis of signal characteristics,
within the bandwidth capabilities selected by the RESOLU-
TION setting, can then be analysed.

CA UTION

The FREQ SPAN knob provides ease in switching;
VERTICA L Control and Output Connector

	

however, if excess torque is applied after the switch is

VERT POS

	

in either its full CW or CCWposition, the aluminum
bushing inside the knob may slip . This will misalign

Positions the CRT beam vertically .

	

the coupling between the RESOLUTION and FREQ



SPAN selectors. If the coupling is misaligned, the

	

dBm) of the top graticule li ne. REFERENCE LEVEL is
selectors will double detent or switch with αgrinding

	

also d isplayed on CRT's of oscilloscopes with readout
noise. Refer to Knob Removal and Installation

	

feature.
instructions in the Maintenance section of the manual
for realignment.

VARIABLE (FREQ SPAN/DIV)

	

Α blue tint borders the 10 dBIDIV display switch,
Push-push type switch and control. When it is out of its

	

and four positions of the Gain selector, This is to
correlate REFERENCE LEVEL readout to GainCAL detent, the control provides va riable frequency span

	

switch settings that are applicable in the 10 dBlDlVbetween each step of the FREQ SPAN/DIV selector . The

	

display mode. Readings outside the blue sector arecontrol must be in the CA L detent fo r calibrated FREQ
SPAN displays .

	

erroneous because the gain is electrically locked out,
The CRT readout will display the < symbol to
signify the readings are erroneous. The dynamic

RESOLUTION

	

window of the display will not exceed -130 dBm
(REFERENCE LEVEL of 60 dBm plus 70 dB

Selects

	

five

	

cali brated	resolution

	

bandwidth s, from

	

dynamic range of the 10 dB/DIV display). /η the
300 Hz to 3 MHz (with in 20%), in decade steps. Shape

	

2dBlDlV display mode, the full 70 dB range of the
factor of the response, over the 60 dB to 6 dB amplitude

	

Gain selector is usable. Switching the Gain fully CW
levels, is 4 :1 or better.

	

with the RF attenuator at 0 dB, produces an accurate
-100 d8m reference level. The dynamic range of the
display is now -114 dBm (-100 dBm plus 14 d8

PULL TO UNLOC K

	

graticule window, to the 7th graticule line).
Α concentric sleeve around the VARIABLE control that

u nlocks the RESOLUTION from the FREQ SPAN/DIV
selector, and allows each selector to be independently set.

LOG 10 dB/DIV

Selects α display mode with α calibrated dynamic range
of 70 dB (to the 7th graticule li ne from the top ) at
10 dB/DIV. The bottom graticule d ivision is not calibrated .

LOG 2 dB/DIV

When th is button is depressed , the dynamic range of the
display is α calibrated 14 dB at 2 dB/DIV.

L I N

Selects α linear d is play, that corresponds to the linear
calibration on the left side of the graticule overlay.

REFERENCE LEVEL, RF Attenuation, and MAXimum
Power Level I ndicators and Selectors

Concentric controls th at are con nected i n an electro-
mecha n ical d ifferential arrangement which select i nput
attenuation and i nstrument gain .

VARIABLE (Gain) Control

ΝΟΤΕ

Operation-71-12

Provides at least 10 d B of gain va riation . The REFER-
ENCE LEVEL readout on the CRT changes to the <
sym bol to indicate an u ncalibrated condition when it is out
of its CAL detent. The readout of the REFERENCE
LEVEL window on the 71_12 is only app licable when this
control is in its CAL detent .

FREQUENCY MH z

Dial reads ou t the START-CENTER or MARKER
frequency of the d is play. Frequency and d ial readout are
tu ned by the COARSE control .

Depressing the START push-button, selects the start of
the display or left (zero) graticule li ne as the frequency that
is indicated by the d ial readout. Depressing the CEN TER
push -button selects the center of the d isplay as the
frequency i ndicated in the readout window. When the
FREQ SPAN/DIV is switched to MAX SPAN position, the
MARKER indicator is lighted and α notch on the baseline
of the d isplay i ndicates the center of that portion of the
span that will be d isplayed when the FREQ SPAN is
reduced .

The Input attenuation (f rom 0 dB to 60 dB) and Gai n

	

FINE Frequency Controls(0 dB to 70 dB) are selected in 10 d B steps. An electro-
mechan ical arrangement and readout windows esta blish and	Twoconcentric controls th at provide fine tuning ad just-
indicate to the user, MAXimum power input level (in dBm),

	

ment during phase lock operation or at spans which are
RF atten uation (i n dB), and the REFERENCE LEVEL (in	0 .1 MHz/Div or less .
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LOG and AMP CA L Adjustments

	

7000-Series Oscilloscope . Ensure that the 71_12 is securely

The LOG adjustmen t cali brates th e logarithmic display

	

latched in the com partment so it cannot fall out if the

accuracy and the AMP adjustment sets the REFERENCE

	

oscilloscope is tipped forward.

LEVEL to th e top graticule line .

AUTO PH ASE LOC K Switch

Used, in th e phase locked modes, to d isable the phase
lock. The COARSE tuning control will then tune the center
frequency with out the 1st LO jumpi ng between lock
points. This provides α wider tuning range than that of the
F IN Ε controls .

CAL OUT Connector

	

d . Adjust the oscilloscope Intensity, Focus and Astig-
matism controls for optimum display definition with

Provides an accurate -30 dB m, 50 MHz sign al . This

	

normal intensity .
signal provides an absolute reference on the display to
check d Bm readings and calibrate th e REFERENCE
LEVEL. Harmon ics of the 50 MHz fundamental provide

	

e. Depress the 2 dB/DIV display mode button. Position
picket fe nce markers across the frequency span for accurate

	

the b aseline of th e display to the bottom graticule line with
frequency and spa n measurements .

	

the VERT POSition control and center the d isplay with the
HORIZ POSition control .

RF I Nput Connector

Α 50 Ω i nput connector for applyi ng the input RF signal
to the 71_12. REFERENCE LEVEL indicator refers to the
RF level at the RF INput . Refer to General Operating
Information in regards to signal applications.

GENERAL OPERATING I NFORMATION2

	

When the oscilloscope has α CR Twith Ρ7phosphor, α
viewing hood will help shield ambient light and
enhance thedisplay information.

This section describes how to mate the 7L12 to α
7000-Series Oscilloscope and how to use the main features
of the instrument in making various measurements .

ΝΟΤΕ

External graticules are designed so they will compen-
sate for parallax of the camera. Graticule markings
will therefore be correct on photographed displays.
Instructions on how to instal/ graticule overlays, will
be found in the mainframe manual under thesubtitle
light filters.

li ne with th e HOR ΙΖ POS control .
1 . Preliminary Front Panel Setup and Calibration
Procedure to Match the 71_12 to the Oscilloscope
Deflection Sensitivity

	

ε . Connect the CAL OUT signal to the RF I Nput,

α . P l ug the 7Ll2 Spectrum Analyzer into the center two

	

dec rease the FREQ SPAN/DIV to 50 MHz and tu ne the 5th

compartments, of α four p lug-in 7000-Series Oscillosco pe,

	

marker (250 MHz) to the center graticule line (see Fig. 2-3) .

or into the right two compartments, of α three plug-in

2Α t reatise on spectrum analyzer measurements and applications is
co ntained in TEKTRONIX Measur ements Concept Booklet; "Spec-
trum Analyzer Measurement Theory and Pr actice :", Part No .
062-1334-00.

b . Connect the oscilloscope mainframe to α suitable
power source and switch the POWER on . Allow about 20
to 30 minutes for instrument stabilization.

ε . Set the front panel controls as illustrated in Fig. 2-2
and connect the CAL OUT sign al th rough α short coaxial
cable to the RF I Nput.

f . Depress the 10 dB/DIV ( LOG) d is play button. Dis-
play should now resem ble that shown in Fig. 2-2.

ΝΟΤΕ

2. Calibrate the Sweep Span

α . Switch the FREQ SPAN/DIV to MAX SPAN posi-
tion, ensure th at the VARIABLE (Freq Span) control is
pushed in .

b . Position the 0 Hz response on the zero (left) graticule

d. Calibrate the frequency span to 50 ΜΗτ/Div by
adjusting the SWP CAL for 1 marker/division . It will be
necessary to keep the 250 MHz marker centered with the
COARSE FREQUENCY control as the sweep is calibrated.
Final d is play shou ld resemble that illustrated in F ig . 2-3 .



Top line is dBm level ind i-
cated in REFERENCE
LEVEL wi ndow

VIDEO PR OC E SSOR :
Switch Out

I NTENSITY: CCW

FOCUS: Midrange

ϊ
FRE D SPANIDIV : 50 MHz

Operation-7L12

BOTH VIDEO F I LTERS:
Switch es Out

Sleeve pushed in so FREQ
SPAN and RESOLUTION
are coup led togeth er .

Fig . 2-2. 7L12 Spectr um Analyzer in α 7000-Series oscilloscope illust rating initial settings of front pan el controls and selectors. Circled (Ο)
pushbuttons denote button depressed or position of selecto r .

2-7
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Fig. 2-3 . Calibrati ng the sweep span .

	

Fig . 2-4 . Calibrating the LOG and RE FERENCE LEVEL of the dis-
play (Double exposure to illustrate the two d isplays with reference
to eac h ot her) .

3 . Check and Adjust LOG-AMP Calibration

	

graticule d ivisions . Amplitude change sh ould equal 5
d ivisions at 2 d B/D I V.

The LOG CA L ad justment calibrates the d isplay so it is
logarithmic . The AMP CAL adjustment sets th e reference
level to the top graticule line . There is no interaction
between these two ad justments .

	

f. If the ch ange is more than 5 divisions (e .g ., am plitude
decreases from 8 to 2.5 div.), ad just LOG CAL to further
decrease the signal amplitude or increase the am plitude

α . Set th e 7L12 selectors and controls as d irected in step

	

change . Conversely if the ch ange is less th an 5 divisions

2 and tune the fundamental 50 MH z calibrator signal to the

	

(e .g ., amplitu d e changes from 8 to 3.5 div .), adju st the LOG

center of th e graticule .

	

CAL to increase the signal amplitu de . NOTE : Correct for
approximatel y 1/2 the total indicate d error . This ad just-
ment may seem opposite to what is expected ; h owever, the

b . Uncouple

	

the

	

RESO LUTION	selector

	

from

	

the

	

LOG CAL ad justment sh ifts the reference level making the

FREQ SPAN/DIV , by pulling out th e PULL TO UNLOC K

	

net result α correction to the amplitude ch ange .

sleeve, th en switch the FREQ SPAN /DIV to 5 MH z . The
RESO LUTION should remain at 3 MHz . As the FREQ
SPAN is decreased, it may be necessary to re-ad just the

	

g . Switch out the 10 dB of RF Attenuation . Ad just the
tuning control to keep the signal centered on screen .

	

AMP CAL to return the signal level to the reference line .
( E nsure that the baseline of th e display is still on the
bottom graticule line .)

c . Switch th e Display Mode to 2 d B/DIV and position
the baseline of the display on the bottom graticule line with
the VERT POS control .

	

h . Repeat these steps until the 2 dB /DIV LOG disp lay is
calibrated (see Fig . 2-4) . Return the RF Attenuator to 0 dB
(REFERENCE LEVEL -30 d Bm), then ad j ust AMP CAL

d . Ad j ust the AMP CA L and the LOG CAL (if neces-

	

to position th e top of the -30 dBm signal on the reference
sary) to bring the 50 MHz signal with in the graticule win-

	

line. Ensure that th e -30 d Bm sig nal is 8 divisio ns in
dow . Ad just th e AMP CA L to establish α signal reference

	

amplitude .
amplitude of 8 divisions ( Fig . 2-4 shows α full screen dis-
play) .

i . Change

	

the

	

display

	

modes

	

from

	

2 dB/DIV	to
10 dB/DIV, then to L IN . Signal amplitude reference lev el

e . Switch in 10d13 of attenuation with the RF Atten-

	

should	not change more than

	

2 dB from

	

2 dB/DI V to
uator and note the amplitude ch ange of the signal in

	

10 dB/DIV , or 0.5 division from 2 d B/DIV to LI N mode .

2-8

0 H z respo nse

Set 250 MHz (5th) mark er at the
graticule ce nter wit h HO R IZ POS
control .

After LOG is calibrated adjust
AMP, wit h -30 dBm signal, so top
of g raticule represents -30 dBm.

11

	

2 d

	

display
~

	

mod
e for

amplitude

Ilk,

ngeof~divisions

'
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~ι0101 ι11ιΙΝΝιιιΙΝΝΕ®ιιΙΟ®®E!

Baseline of the d isplay must be on
the bottom gratic ule line .



4. Check the 10 dB/DIV and LIN Mode Display

	

g. Return the RF attenuator to 0 dB, the VARIABLE

Operation

	

Gain control to CA L. The signal amplitude should return to
full screen and the REFERENCE LEVEL should indicate

α . After completi ng the

	

LOG CAL and AMP CAL	-30 dBm.
adjustments, described in step 3, depress the 10 dB/DIV
button, ensure that the RF attenuator is at 0 dB and the
Gain selector is fully CCW so th e REFERENCE LEVEL

	

5. Adjust Contrast and Check Baseline Clipper
reads -30 d Bm .

	

Operation

b. Switch the FREQ SPAN /DIV to 1 MH z and the
RE SO LUTIO N to .3 MHz . Center th e 50 MHz marker to
the graticule center .

ε . Increase the RF attenuator setting in 10 dB steps and
note th at the signal am plitude decreases 1 division each
step .

d . Switch the RF attenuator back to 10 d B , and depress
the LIN display mode button .

e . Ensu re th at the baseli ne of the display is at the
bottom graticule line, and the 50 MH z sign al is centered
then adjust the VARIABLE Gai n control for α signal
amplitude of 6.3 divisions .

NOTE : Volts RMS--multi p ly 6 γ
2 .8 for p ea k to pea k .
0 dBm = 1 milliwatt

NORMAL OPER ATING
RANGE

F ig. 2-5 . Volts-dB m-Watts conversion cha rt for 50 2 impedance.
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The contrast ratio that is set between the clipped
portion of the display baseline and the rest of the d isplay
depends on sweep rate, FREQ SPA N , RESO LUTION , a nd
ambient ligh t.

α . With the BASEL I NE CL IPPER set midrange, adjust
the CONT RAST for the desired ratio between the cli pped
or subdued portion and the rest of the display . (Usually the
contrast is ad justed so the clipped baseline portion is j ust
visible .)

b . Ad just the BASEL INE CLIPPER control so the
baseline is subdued . If there is excessive noise it may be
desirable to clip th is noise level as well .

1 . Signal Application

USING THE ANA LYZER

f . Switch th e RF attenuator to 20 dB to add 10 dB of

	

The RF I Nput im pedance to the 71_12 is 50 Ω . At h igh
attenuation, and note that th e signal amplitude decreases to

	

frequencies, im pedance mismatches between the RF INput
approximately 2 divisions for α ratio change of 3.16 (this is

	

and the signal source can cause reflections in the trans-

equivalent to 10 d B in LI N mode) .

	

mission line which degrades instrument performance . Flat-

ι
ι

	

Ι
Ι 0 μv

	

100μv

	

1 mV

	

1 OMV

	

1 OOMV

	

1 V
Ι

	

Ι
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WITHOUT DAMAG E ,
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n ess, se nsitivity, spurious response, etc. are all affected. To

	

dBmV to d Bm and dB m (75 Ω) to d Bm (50 Ω) th rough
reduce mismatch, use good quality 50 Ω coaxial cable to

	

match ing attenuators is shown in Fig. 2-7 and described as
connect the signal source to the RF I Nput and keep t he

	

follows:
cable as sh ort as possible . Cable losses become excessive
above frequ encies of 1 GH z.

	

(dBmV, into 75 Ω ) - (dBm, at 50 Ω end) = 54.46 dB

Avoid applying h igh level signals (above -30 dBm) to
the 1st mixer of the 71_12. H igh level signals overload the
mixer and may produce spurious signals . Α conversion chart
is shown in Fig. 2-5 to aid in determining input signal level,
in dBm, μ V, and μ W, from α voltage or power source.

The maximum power input level to the RF atten-
uator is 1 watt average or 200 watts peak. When the
RF input signals are riding on α DC potential, use the
DC Block (Part No . 015-0221-00), to preven t the DC
from reaching the 1st mixer. When the signal source is
75 Ω and you are using the 75 Ω to 50 Ω minimum
loss attenuator, α DC block is not required because
one is incorporatedin the attenuator.

The 71_12 can be used with α 75 Ω signal source by using
α 75 Ω to 50 Ω minimum loss attenuator . This attenuator is
available as an optional accessory (refer to the optional
accessories list in the catalog or Accessory page in the
manual for ordering info rmation). Sensitivity and power
levels are often rated in dBm (d B with reference to 1 mW
regard less of impedance). Sensitivity and power levels for
75 Ωsystems is usually rated in dBmV (d B with reference to
1 mV across 75 Ω ) . Fig. 2-6 is α ci rcuit diagram of α suit-
able matching pad for this purpose. The conversion from

eg

7592 ~ RL

86.792 ~

	

50Ω

.047 43.392

0-Ο Ο

[11 Therefore dB mV = 54 .5 + d Bm ; e .g ., -30 dBm (at
the 50 Ω input) requ ires (-30) + (+54.5) or +24.5 dBmV at
the 75 Ω i nput .

[21

	

dBm (75 Ω input) = dBm +5,72 (50 Ω output);
e.g ., α -30 dBm input to the RF

	

I Nput of the 71_12
requires, (-30) + (+5.7) or -24.3 dBm at the 75 Ω input of
the pad .

[31 For some applications you may wish to know the
relationsh ip between dBm and dBμV . For 50 Ω this is
d BμV = (dBm) + 107 dB .

These three relationsh ips are shown in Fig. 2-7 for easy
graphical conversion .

Spurious response, caused by signal overload into the 1st
mixer, can be minimized if the signal amplitude is kept
within the graticule limits . Α recommended procedure is to
ad j ust th e Gain selector for some baseline noise on the
display, then increase the RF Attenuator dB setti ng until
the strongest signals are with in the graticule limits . If this
does not bring these signals with in limits, add additional
external attenuators .

[31
dBμV
(500)

+87 +35

-24.7

+15

-44Ι7

-5

-64.7

-25

7

+7

	

--}--i -45

+67

+47

+27

0

	

-104.7
-107 -100

	

-80

	

-60

	

-40

	

-20
dBm (50 Ω )

F ig. 2-6. Ci rcuit of α 75 Ω to 50 92 matching pad (AC coup led).

	

F ig. 2-7. Graph illust rating dBm to dBμV relationship.

[21 [1]
dBm dBmV
(75 92)

	

(75 Ω )



2 . Resolution, Sensitivity, and Frequency Span

Resolution is the ability of α spectrum analyzer to
discretely dis play ad jacent signals with in α freq uency span .
This resolution ability is α function of analyzer ban dwidth,
sweep speed , frequency span, and incidental FM . The
frequency span and sweep time are ad justed for minimum
bandwidth to α CW signal . Theoretically, resolution and
resolution bandwidth become synonymous at very long
sweep times .

Resolution bandwidth is measured and specified for the
7 L 12, as the bandwid th (separation) at the 6 dB down	5 . Selecting Sweep Rate
point on the signal .

As the analyzer sweep speed is increase d , the signal
am plitude will decrease and ba ndwidth will increase,
signifying th at both sensitivity and resolution have been
degraded .

The best resolution for α given frequency span and
sweep time is expressed as :

F requency Span (in kH z)
Sweep Time (in ms)

Bandwidth determines both noise level and resolution
capability of the analyzer . As the bandwidth decreases, the
signal-to-noise level increases and results in improved
sensitivity . Maximum sensitivity therefore, is obtained at
the higher resolution settings .

The resolution of th e 71_12 Spectrum Analyzer is
optimized for most settings of the FREQ SPAN /DIV
selector when the RE SOLUTION control is i n the coupled
position . Resolution, however, can be selecte d independent
of the FREQ SPAN by pulling th e "PULL TO UN-
COUPLE" sleeve around the VAR IA BLE FREQ SPAN
control .

To adequately resolve pulsed spectrum information, the
resolution bandwidth of the analyzer sh ould be on the
orde ι' of 1/10 th e si d e lobe frequency width or the
reciprocal of th e pulse width . The RESO LUTIO N selector
is usually set, after the sweep rate has been ad justed , for
optimum main lobe detail .

3 . Gain Desensitization Near 0 Hz

4. U sing th e V ideo F ilter

Operation-7L12

The video filter is used to reduce noise and h igh
frequency components on th e display, and when signals are
closely spaced the filter will reduce mod ulation between
the two signals . It can also be used to display the envelope
of pulsed RF spectra that h as α relatively high PRF ;
however, because the filter is basically an integrating
circuit, low PRF signals produce poor results . F ig . 2-8 and
F ig . 2-9 illustrate two ways that the V ID EO F I LT ER can
be used .

The sweep rate for wide resolution bandwidths is usually
set above the visual flicker setting . As th e FREQ SPAN is
changed it will affect resolution and sensitivity ; therefore,
as the frequency span is increased, sweep speed shoul d be

(Α ) Pu lse modu lated display without filter ing LOG mode.

If the Gain selector is set for α REFERENCE LEVEL
that is -50 dBm or more (e .g ., -60 dBm) with the RF
attenuator at 0 dB, α decrease in sensitivity will be noticed
below 2 MH z . This effect is caused by the 0 Hz response

	

( Β ) Display with VIDEO FILTER switch on .
overd riving the 1st I F amplifier . If you are operating
between 0 Hz and 2 MH z do not set the Gain selector in
this region .

	

Fig . 2-8 . Integrating the d isplay with the VIDEO F I LTER.
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(Α ) Signal modulated by200 H zsignal VIDEO F I LTER OFF .
L I N mode

(C) Amplitude modulated signal, 2 kH z sideband s.

(Β ) Same sig nal as Α , VIDEO F I LTER ON

(D) Same signal as C withVIDEO F I LTER ON .

F ig . 2-9 . Using the VIDEO F I LTER and sweep speed to improve resolution capabilities of the analyzer .

These th ree triggering modes are provided :

decreased . When th e FREQ SPAN is reduced to 0, the

	

The sweep can be triggere d , from an internal video signal
analyzer functions as α fixed tuned receiver so the analyzer

	

on th e display, or by the power line voltage . Trigger slope
displays time domain characteristics of the signal within the

	

for any mode can be + or -, and th e triggering level is
bandwidth capabilities of th e analyzer . Sweep Time/Div can

	

adjustable over the amplitude range of the triggering signal .
ηjω be used to examine or analyze such characteristics as
ς~5odulation pattern, pulsed repetition rates, etc .

6 . Triggering the Display

	

Ρ -Ρ AUTO-wh ich triggers th e d is play through the pea k

The

	

to peak amplitude range of the signal . If the triggering
sweep trigger source is usually switched to the

	

signal is absent, th e sweep is automatically recycled to
FREE RUN mode for spectrum displays ; however, it may

	

signal

	

disp lay
the

	

at α 11 times .
be desirable or necessary to trigger the display when the

	

provide α

event is time related to some source, such as power li ne

	

NORM -requires α signal to trigger the display .
frequency ; or, when the frequency span has been reduced
to

	

zero

	

in

	

order that α time domain analysis can be

	

SI NG LE SWEEP-cycles once after the trigger circuit has
performed .

	

been RESET and α triggering signal applie d .



The am plitude of triggering signal that is required to

	

b. Manual or Signal Sweeping with the Left Vertical
trigger the sweep, depends on the mode that is selecte d .

	

Unit
Approximately 0 .5 d ivision of signal is required in the Ρ -Ρ

Α vertical amp lifier unit, in th e left vertical comp α rt-AUTOmode, 0.3 division in the NO RM mode, and 1 .5
d ivision for SI NG LE SWEEP operation .

	

ment of the oscillosco pe, can be used to manually sweep
the 71_12 ; or, an external voltage app lie d to the amplifier
input will p roduce α vertical output signal that will sweep

When triggering on pulsed spectra it may be necessary to

	

the analyzer . These procedures are described as follows :

adjust the F I NE tuning, to sh ift the sweep start away from
α null point, as ill ustrate d in Fig . 2-10 .

7 . How to Sweep the Display U sing an External
Sweep Source

The 71_12 can be swept by an external voltage wh ich is
app lie d to the front panel HO R IZ IN jack, and /or the
output voltage of α Vertical Plug-In Unit wh ich is plugged
into the Left Vertical compartment of the oscilloscope .
When the Time/Div selector is switched to the AMPL I F I ER
position it connects the input of the 71_12 h orizontal sweep
circuits to these two external sources . The following
procedures descri be how the analyzer can be swe pt from
these sources .

α . Sweep ing the Analyzer from an E xternal Voltage that

	

α 1 Calibrate the sweep span of th e analyzer in the
is applie d to the ΝΟR ΙΖ IN jack.

	

SPE CTRUM position of the ΤΙΜΕ/DIV switch, then
switch to the AMPLI F I ER position . Switch the oscillo-

Α low impedance (< 300 Ω ) voltage source, from 0 V

	

scope Trigger Source to Left Vertical .
±1 V to 10 V ±1 V, is required to sweep the analyzer . 0
volts correspond s to 0 Hz and approximately 10 V corre-
sponds to th e high frequency end of any selecte d frequency

	

b) Apply th e sweep signal or sweep voltage to the
span . The following procedure describes how to externally

	

Input of the Vertical Amplifier . Switch the Input
sweep the analyzer .

	

coupling of the am plifier to DC .

1) Calibrate th e sweep span in the SPECT RUM position
of the ΤΙΜΕ/DIV selector, then switch the ΤΙΜΕ/DIV to
the AMPL I F I ER position . Switch the oscilloscope Α
Trigger Source to Left Vert . ( Remove any plug-in in th e left
compartment .)

2) Apply the external voltage source to the HO R IZ IN
j ack . Ad just the upper end of the voltage around 10 V until
the analyzer sweep span is calibrated . (Use the 71_12
Calibrator to calibrate the FREQ SPAN /DIV.)

ΝΟΤΕ

The frequency deviation across the selected span is α
linear function (within 20%) of the input voltage.
5 V-DC should tune the analyzer to the center of the
selected span .

Operation-711_112

1) Manual Sweeping the Analyzer with the Position
Controls

α .) Calibrate the analyzer sweep span in the SPEC-
T RUM position of the ΤΙΜΕ /DIV switch as previously
described .

b) Switch the ΤΙΜΕ/DIV selector to the AMPLI-
FI ER position and switch the oscilloscope Trigger
Source to Left Vertical .

c) Use th e Left Vertical Amplifier Position control to
manually sweep th e 7 L12 Spectrum Analyzer .

2) Sweeping the Analyzer with α Signal App lied to the
Input of the Vertical Amplifier Plug-In U nit

Fig. 2-10. The analyzer requ ires 0.3 d ivisio n of signal to trigger the
sweep on ΙΝΤ mode. Tun e the spect rum null away from the sweep
edge with t he F INE controls.
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ε) Use the Vertical Amplifier Position con trol to set

	

selectors together and open up the d is play to obtain an
the sweep position and its Volts/Div selector plus

	

accurate setting, by reducing the FREQ SPAN/DIV to
Variable control to calibrate the sweep span . ( Use the

	

5 MHz and i ncreasing RESO LUTION to .3 MHz . Adjust
71_12 Calibrator to provide dispersion markers.)

	

SWP CAL, if necessary, to calibrate the d is play for 10
divisions between the 50 MHz calibration markers. (Re-

8. External Triggered Operation Using α Vertical

	

member to approach the center point from the low

Amplifier Plug-in U nit as the Trigger Source

	

frequency side.)

This procedure is app licable if an external trigger source
(e .g ., pulse generator) is used to trigger an event an d the
d is play of the 7L12 simultaneously .

α . Apply the trigger signal to both the Input of the
vertical am plifier unit and th e event to be triggered .

b . Switch the oscilloscope Vert Mode to Left and adjust
the amplifier Volts/Div selector for α signal amp litude of at
least 1 .5 division.

c. Switch the Vert Mode to R igh t and the Trigger
Source to Left Vert .

d . Set the 71-12 controls as follows ; FREQ SPAN/DIV
to MAX, RESO LUTION to 3 MHz, ΤΙΜΕ/DIV to SPEC-
TRUM, and Display Mode to 2 dB/DIV. Set TR IG-
GER I N G, for NORM Mode, Source to ΙΝΤ , and adju st the
TR IGG ER ING SLOPE and LEVEL cont rols for th e desired
triggering point .

e . Position the 0 Hz response of the 7L12 display at the
zero (left) graticule line with the HOR ΙΖ POS control, and
the baseline of the d isplay at th e bottom graticule line, with
the VERT POS control .

The analyzer is now triggered by an external source . If
the event is α single shot, switch th e TRIGGER I NG MODE
to SI NGLE SWP and arm the circuit by push ing the RESET
button to light the READY indicator . Select the desired
FREQ SPAN/RESOLUTION and display mode.

9 . Using the CA L OUT Signal Reference for
Accurate Frequency and Amplitude Measurements

Frequency measu rements are enh anced by using the
Cali brator frequency comb or pic ket fence of 50 MH z
markers. The Calibrator accuracy is within 0.01%.Absolute
frequency measurements with in 2 MHz are possible by
using eith er of the two methods described below.

Measuring the Frequency Span Between α Calibrator
Marker and the Signal to Obtain an Absolute Frequency
Measurement .

1) Tune

	

the signal

	

to the center graticule

	

line, αρ -

	

Measuring Absolute Signal Levels
proach ing th is point from th e low frequency side of the

	

Since th e top of the graticule is α calibrated REFER-
display . Coup le th e FREQ SPAN/DIV and RESOLUTION

	

ENCE LEVEL and the graticule is calibrated in d B/Div, as

2) Connect th e CAL O UT signal and the signal sou rce
th rough α BNC Τ' connector to the RF I Nput so both
signal and markers are displayed .

3) Measu re the frequency span between the signal and
the nearest 50 MHz marker . (F req uency span is 5 MHz/
Div .)

4) Add or subtract the frequency span to th e respective
marker to obtain th e signal frequency . Since the maximum
frequency span between the signal and marker is 25 MHz
±5°/ο , marker accuracy is 0.01% and human observation
error is approximately 1/2 α minor division or 0.5 MHz.
The accuracy using th is meth od is within 2 MHz.

Measuring or Read ing the Frequency After α Dial
Correction Factor Has Been Established.

The d ial

	

is marked in 2 MHz increments with an
incremental accuracy within 1°/ο .

1) As described for the frequency span method, tune
the signal to th e graticule center-line, openi ng the display to
5 MHz/Div to obtain an accurate setting . Tu ne th e signal
to the center from the low frequency side.

2) Note the dial read ing (i .e ., 1002 MHz) .

3) Apply the CAL OUT signal to the RF INput and
tune the nearest 50 MHz marker to the graticule center-li ne,
agai n approach ing th is point from the low frequency side .

4) Note the correction factor required for th e d ial . For
exam ple ; α d ial reading 1 MHz h igh requires α correction
factor of -1 MHz at th is particular point.

5) Add this correction factor to the reading noted in
step (2) for an absolute frequency measurement of
1001 MHz (1002 MHz -1 MHz) .



described in Preliminary Fron t Panel Calibration procedure,

	

NOTE
at th e beginning of this section, it is easy to measure the
absolute level of most signals .

	

The maximum input level to the RF INput, for linear
operation, is -30 dBm with 0 dB RF attenuation; or
+30dBm with 60 dB of RF attenuation. Signals

1) Calibrate the graticule as previously descri bed in step

	

above this level can only be measured if an external
3 of the General Operating Information . Ensure that the

	

attenuator is used.
VARIABLE Gain control is in its CAL detent.

2) Connect th e signal source to the RF INput, as
Accurate Signal Level Difference Measurements indB

described

	

under

	

Signal

	

Application .

	

Switch	to

	

the

	

1) Using th e 2 dB/D I V display mod e, position the top
10 d B/DIV or 2 dB /DIV display mode.

	

of the lowest amplitude signal to α reference li ne within the
graticule area with the VAR IABLE Gain or VERT POSition
controls . If d isp lay noise is excessive use the VIDEO

NOTE

	

FILTER and reduce the sweep speed to maintain signal
amplitud e, or decrease the RESO LUTION bandwidth .

For maximum accuracy use the same cable that was
used to calibrate the REFERENCE LEVEL and use
the 2dBIOIV display mode.

	

2) Use

	

the

	

RF

	

attenuator

	

selector

	

to

	

reduce the
amplitude of the larger signal until it is with in the graticule
area, and note the increased attenuator reading .

3) Select RF attenuator and Gain selector settings th at
will b ri ng the signal, to be measured, within the screen or
graticule window .

	

3) Measure the signal

	

level from the reference line
established for the smaller signal (graticule is calibrated in
2 d B/DIV) then add th e ch ange in RF attenuator reading to

NOTE

	

obtain th e difference level (in dB ) between th e two signals .

If you are operating in the 10 dB/DIV mode, the
Gain selectormust be within theb lue sector.

	

APPLICATIO NS

4) Measure the absol ute signal level as the number of
graticule d ivisions (in dB) below the top graticule line p l us
the REFERENCE LEVEL readout in dBm . For examp le : Α
signal level 4.5 d ivisions below the top with α REFERENCE
LEVEL readout of -60 dBm, in th e 2 dB/DIV d isplay
mod e, is -60 dBm +(-9 dB) or -69 dBm . This refers to
th e signal level at the RF I Npu t con nector . Add the
insertion loss of any external attenuators and cables (if they
are used ) between the signal source a nd the RF I Nput.

Operation-7L12

Applications for the spectrum analyzers, such as the
7 L12, include ; measuring intermodulation products, cross
modulation, rad iation interference, modulation percentage,
modulation index, absol ute and relative signal levels, etc. Α
treatise on measurement and signal eval u ation is provided in
TEKTRONIX; Measurement Concept booklet "Spectrum
Analyzer Measurement Theory" ; Part No. 062-1334-00 and
Spectr u m Analysis and CATV Systems brochure-A2515 . If
you desire assistance for α sp ecific application or current
information on additional applications, contact your local
TEKTRONIX Field Office or representative .



Introduction

	

each step . (It may be easier to observe the change, if the
VIDEO FI LTER is switched in . If th e VIDEO FI LTER is

This section contains two subparts ; operational

	

used, decrease the sweep speed, with the VARIABLE
check-out procedure for incoming inspection and	Time/Divcontrol, until th e signal am plitude remains
instrument familiarization, (t h is requ ires no test constant .)
equipment), and α performance ch eck p rocedure, requiring
test equipment as the measurement standard to verify
instrument

	

specifications,

	

such	as

	

cali brator accuracy,

	

ε. Since the RF Attenuator range is only 60 dB, the last
attenuator

	

accuracy, plus triggering and sweep timing

	

10 dB step for the 70 dB dynamic range may be checked as
accu racy .

	

follows:

OPERATIO NAL PERFORMANCE and
INSTRUMENT FAMI LIA RIZATION

This portion of this section contains α sequence of
procedures that will ch eck the operational performance of
the 71_12. It provides an adequate incoming performance
inspection and α good familiarization of the instrument
operation. Because the 71_12 cali brator and attenuator are
very accurate, they are used as th e reference for this part of
the performance ch eck. If you desire, the calibrator and
attenuator accu racy may be checked by referring to the
second part of this section (page 3-8) .

1 . Preliminary Preparation

Perform the Preliminary Front Panel Setup Procedure
descri bed in th e Operating Instructions and calibrate the
71_12 sweep to th e oscilloscope deflection sensitivity .
Adjust th e contrast ratio between the clipped (su bdued )
baseline and the remai ning display .

2. Check

	

the

	

10 dB/DIV	and

	

L I N

	

Mode
Calibration

α. Switch th e RF atten u ator to 0 dB and turn the Gain
selector fully CCW so th e REFERENCE LEVEL readout is
-30 dBm. Ensure that the VAR IABLE Gain control is in
its CA L detent. Set the FREQ SPAN/DI V to 50 kHz and
the RESO LUTION bandwidth to 3 kH z. Tune the
fundamental signal (50 MHz) to center screen with the
FI NE tu ning controls .

g. Reset the VAR IABLE Gain control to CAL position
NOTE

	

and th e RF Attenuator to 0 dB.

Use the FINE tuning controls only when in PHASE
LOCKED mode.

PERFORMA N C E CHE C K

1) R eturn the RF attenuator to 30 dB and insert α 20 d B
attenuator between th e RF INput and CAL OUT signal .

2) Adju st th e signal am plitude to some graticule
reference li ne (approximately 5th from the top) with the
VARIABLE Gai n control .

3) Increase th e RF atten u ator setting 20 dB and note
that the signal is still visi ble above the noise. The total
deviation over th e 70 dB dynamic range must not exceed
1 .5 dB or 0.75 minor d ivisions.

d . Remove the 20 dB attenuator and again apply the
CAL OUT signal directly to the RF I Nput. Switch the
VIDEO FI LTER OFF and restore the sweep speed to CAL.
Switch th e RF attenuator to 10 dB, th e FREQ SPAN/DIV
to 1 MHz and the RESOLU TION to .3 MH z.

e. Change to α li nea r d is p lay, by depressing the LIN
button. Position the baseline of the d isplay on the bottom
gratic u le li ne, then adjust the 50 MHz signal am plitude to
6.3 divisions with the VARIABLE Gain control .

f. Increase the RF Attenuation 10 dB, by switching to
20 dB. Note th at the signal amplitude decreases to 2.0 ±0 .3
d ivisions, for an amplitude change ratio of 3.16 ±5°/ο.

3. Check the F requency Readout Accuracy

Section 3-71_12

b . Position the top of th e signal to the top graticule line

	

α . W ith th e Calibrator signal applied to the RF INput,
with the VERT POS control to establish α reference.

	

set

	

the

	

FREQ

	

SPAN/DIV	to

	

10 MHz

	

and

	

the
I ncrease the RF attenuator settings in 10 dB steps noting

	

RESOLUTION bandwidth to 30 kHz. Switch the display
that the signal amplitude decreases 1 ±0.1 division between

	

mode to 10 dB/DIV.
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b . Set the FINE frequency controls midrange . Tu ne the

	

h . Increase the RF attenuator to 50 dB, and reposition
FREQUENCY to 50 MHz with the COARSE control .

	

the top of the signal to the 5th graticule line . Check the
Locate the 0 H z response and 50 MH z fu ndamental, then

	

accuracy of the next 10 dB ste p of th e Gain selector .
position the 50 MHz marker to mid-screen with the HOR ΙΖ
POS control.

i . Increase the RF attenuator setting to 60 dB switch the
VIDEO FI LTER ON and decrease sweep speed with the

ε . Tu ne the FREQUENCY from low to h igh and check

	

VARIABLE control to im prove th e signal symmetry. Check
the d ial readout accuracy in 50 MH z i ncrements . Accuracy

	

the accuracy of th e next 10 dB Gain selector step .
of the readout shou ld be with in ±(10 MH z + 1 ο/ο of the d ial
read ing) . The markers shou ld , move from right to left as the
freq uency

	

is increased. Note :

	

It is im portant that the

	

j. Return th e" RF attenuator to the 0 dB setting. Loosely
frequency check points are approached from low to h ig h	cou p le the cali brator signal to th e RF I Nput, by positioning
when checking the readout accuracy .

	

the cable BN C connector partially on th e RF I Nput, until
the signal amp litude is approximately 3 or 4 divisions .
NOTE : Α 50 Ω, 20 dB attenuator may be inserted in series

4. Check the Gain Selector Accuracy and the

	

with the Calibrator signal instead of th e loosely cou pled
Range of the VAR IABLE Gain Control .

	

connection . The RF attenuator can then be set to 50 dB so

(Accuracy

	

within

	

±1 dB/10 dB

	

step.

	

Variable range the last 10 d B step of the Gain selector can be checked.

α. Apply the Calibrator signal to the RF I Nput. Switch
th e display mode to 10 dB/DIV, FREQ SPAN/DIV to
50 kHz, and th e RESOLUTION bandwidth to 30 kH z.
Switch the VIDEO FI LTER in . Rotate the Gain selector
fully CCW and switch RF attenuator to 50 dB . Th is
establis hes +20 dBm REFERENCE LEVEL.

b. Tune th e 50 MHz fundamental signal to screen center
and position the top of the sign al to the 4th gratic ule line
(from the top), with the VERT POSition control .

ε. Check th e VARIABLE Gain control range by
switching it out of its CA L detent and rotating it fully CW.
Range sh ould equal approximately 10 dB (1 division or
more) . Return the control fully CCW to its CAL positio n.

d . Position the top of th e 50 MH z signal to the 6th
g raticule line below th e reference (top) with the VERT
POSition control .

k . Position the top of the 50 MHz signal to the 6th
graticule line . Check the accuracy of the final 10 d B step of
the Gain selector .

Ι . Reconnect th e calibrator signal to the RF I Nput, or
remove the 20 d B attenuator and reconnect the calibrator
signal .

5. Check the Operation of the VIDEO F I LTER

The VIDEO FI LTER should red uce the noise and h igh
frequency com ponen ts on the display. See Fig . 3-1 . Note :
When using the filter, the ΤΙΜΕ/DIV setting (sweep speed )
should be reduced to mai n tain signal amplitude and shape.

Apply the Calibrator signal to th e RF I Nput and tune to
one of the markers. Check the operation of the VIDEO
FI LTER on the display with RESO LUTION settings of
0 .3 MHz and 3 kH z. ( F ilter sh ould reduce noise .)

6 . Check Sensitivity

e . Check th e Gain selector accuracy of the three 10 dB	(-115 dBm to -80 dBm, depend ing on the resolution
steps for the 10 dB/DIV mode (blue sector) . Accuracy must

	

bandwidth .)
equal 10 dB ±1 dB between steps.

ΝΟΤΕ

f. Change th e d isplay mode to 2 d B /DIV. Decrease the

	

Sensitivity is measured in L/Ν mode.

RF attenuator to 40 d B so th e REFERENCE LEVEL is
-20 dB m. Tune the 50 MHz signal to screen center and

	

α . Apply the CA L O UT signal to th e RF I Nput through
position th e top of the signal to the 5th (from the top)

	

α BNC-to-BNC 50 Ω coaxial cable . Depress the L I N mode
graticule line with the VERT POSition control .

	

pushbutton. Uncouple th e FREQ SPAN/DI V selector and
set

	

the

	

span

	

for

	

2 ΜΗτ/Div

	

with

	

α

	

RESOLUTION
bandwidth of 3 MHz. Switch the RF attenuator to 0 dB

g. Increase the Gain selector setting 10d13 (one

	

and the Gain selector fully CCW. (The REFERENCE
position) . Check for α signal amplitude increase of 10 dB

	

LEVEL

	

readout

	

should	eq ual

	

-30dBm .)

	

Center

	

the
±1 .0 d B (5 div ±0.5 div) .

	

fundamental

	

(50 MH z) signal

	

on screen, verify that the



baseline of the dis p lay is on the bottom graticule line . The

	

2) Signal am plitude sh ould equal or exceed 2Χ the noise
signal amplitude sh ould eq ual approximately 8 divisions or

	

amplitu de (S + Ν ) = 2Ν . See F ig . 3-2Α .
full screen . E nsure that the ΤΙΜΕ/DI V is in t h e
SPE CTRUM position .

b . Increase the RF attenuator setting to 50 dB . Signal
level into t h e 1st mixer of t h e 71-12 is now -80 dBm
(-30 d Bm from th e Calibrator red uced 50 d B by the RF
attenuator) .

c . Measure t h e sensitivity (at 50 MH z) for α resolution
bandwidt h of 3 MH z, as follows :

1) Increase the Gain selector and th e VA R IABLE Gain
control setting for α noise level of 1 division . (Disp lay mode
must be L I N .) Switch the VIDEO F I LTER in . (The filter
red uces noise so the d isp lay now represents the average
noise level .) Set th is average to 1 division with the
VAR IA BLE Gain control .

(Α ) Display wit hout filter

(8) Same d isplay with video filter . Note decrease in n oise level .

d . R emove the 50 MH z Calibrator signal to the RFI Nput . Return the VAR IABLE Gain control to its CAL
detent and switch the RF attenuator to 0 dB . Adjust Gain
selector, if necessary, so the REFERENCE LEVEL reads
-70 dB m .

e . Switch

	

the

	

d isplay mode to 2 dB/DI V .

	

( VIDEO
F I LTER should still be in .)

f . Check-Th e average noise level, over the 20 MHz span,
s h ould be below th e 5th graticule line from the refere nce
(top of the graticule see F ig . 3-2 Β ) . Th is represents
-80 d B m (10 dB below -70 d Bm) .

F ig . 3-1 . V ideo Filterope ration .

	

Fig . 3-2. Measur ing sensitivity .
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Since sensitivity is α measure of signal to noise amp litude

	

k . Set

	

FREQ

	

SPAN/DIV	to

	

1 MHz

	

and

	

the
(S + Ν ) = 2Ν , the noise am plitude in effect represents the

	

RESOLUTION	ban dwid th	to

	

.3 MHz.

	

Ensure

	

the
sensitivity value. This was verified in step (ε) ; therefore, the

	

FREQUENCY is tuned to 50 MHz . Note : The average noise
average noise level should be with in or below the sensitivity

	

level

	

below

	

-60 dBm .

	

Sensitivity

	

for

	

α

	

resolution
that is sp ecified for th e resolution bandwidth .

	

bandwidth	of

	

.3 MHz must equal or exceed -90 dBm
(noise level below the 3rd graticule line from th e top) .

g . Switch the FREQ SPAN/DIV selector to MAX SPAN
position, and the GAIN selector one position CW to

	

Ι . Decrease the FREQ SPAN/DIV to 10 kHz and the
increase the Gain 10 dB.

	

RESOLUTION bandwidth to 30 kHz. Note that the average
noise level must be below the 4th graticule line or
-100 d Bm.

h . Adjust the VARIABLE Gain control to position the
average noise level so the gain slop e, over the 1 .8 GHz span,
can be observed (see Fig. 3-3) . The gain can increase to
2 d B at 1700 MHz plus an additional 2 d B (for α total of
4 d B ) at 1800 MHz maximum .

ΝΟΤΕ

Because, the gain and baseline are referenced to the
top of the graticule the baseline may shift with Gain
selector changes.

i . Switch the display to L I N mod e, turn the Gain
selector fully CCW and the VARIABLE Gain to its CAL
detent. Position the d isp lay on the bottom graticule li ne
then switch to the 10 d B/DIV display mode .

j . Set the RF attenuator to its 0 d B position and increase
the Gain selector for α REFERENCE LEVEL read ing of
-60 dB m (Gain selector sh ould be in the blue sector) .

1~ΙΙΑΙ!~ l~ιιΑΙ~ΥiΙιι1Ι~1λι~ιι1~_

m . Decrease th e RESO LUTION bandwidth to 3 kH z.
Check th at the sensitivity equals or exceeds -108 dBm.
(Average noise level is 4.8 or more divisions below the top
reference line .)

η . Decrease the RESO LUTION bandwidth to 300 Hz .
Check that the average noise level is below the 5th graticule
line for α sensitivity that eq uals or exceeds -115 d Bm.

ΝΟΤΕ

If the Gain selector is set so the REFERENCE
LEVEL is -50dBm or more (e .g., -60 dBm) with
the RF attenuator at 0 dB, α decrease in sensitivity
will

	

be

	

noticed below

	

2MHz.

	

This

	

effect

	

or
desensitization,

	

is caused by

	

the 0 Hz response
overdriving the 1st IF amplifier. If you are operating
in this frequency range do not set the Gain selector
this high.

7. Check for Spurious Signals From Internal
Sources ( Residual Responses)

Κ -100 d Bm, referred to the RF INput .)

α . R emove any signal connected to the RF I N put so it is
free of signals from any external source . Switch the RF
attenuator to 30 dB . This further isolates th e 1st mixer
from the RF IN put connector.

b. Switch the VIDEO FI LTER out, turn the Gain
selector fully CCW and ensure that th e VA R IABLE Gain
control is in its CA L detent. The REFERENCE LEVEL will
now read 0 dBm, with the RF attenuator switched to the
30 d Bm position. The signal level to the 1st mixer of the
71_12 however, is -30 dBm, because th e RF attenuator
adds 30 dB.

ε . Set the FREQ SPAN/DIV to 1 MHz and the
F ig . 3-3. Average noise level or gain increases as the frequency αρ-

	

RESOLUTION

	

bandwidth	to

	

30 kHz.

	

Verify

	

that
proaches 1.8 GHz. Maximumslope is 4 dB at 1.8 GHz.

	

ΤΙΜΕ/DIV is in SPECTRUM position.



d . Switch to the 2 d B/D IV display mode, verify that the

	

d . Check the bandwidth of the signal at the 6 dB down
trace is on the bottom graticule line, then switch the

	

point (3 d ivisions at 2 d B/DIV ; see F ig . 3-4Α) . Bandwi dth
display mode to 10 dB/DIV . The dynamic range of the

	

must equal 3 MHz ±600 kHz, (3 .0 ±0.6 divisions) with α
graticule is now α calibrated 10 d B/DIV, with the top line

	

frequency span of 1 MHz/DIV.
rep resenting -30 dBm into the 1st mixer as described in
step (b) .

e. Switch the display mode to 10 d B/DIV and check the
d isplay shape factor (Fig . 3-4Β) . Return the display mode

e. Tune slowly across the frequency band (0 to 1 .8 GHz)

	

to 2 d B/DIV.
checking for spurious signals . The am plitude of any
spurious signal must not exceed -100 dBm (signals above
the 7th graticule line from the top ) . Note : Subtract 2 d B

	

f. Decrease the FREQ SPAN/DIV to .1 MHz and thefor noise which will be riding on top of the signal . If the

	

RESOLUTION bandwidth to .3 MHz . Keep the markerspur is marginal (within 3 dB of specifications) and you

	

signal centered on screen with the F INE frequency tuningdesire to check its amplitude more accurately, proceed as

	

controls. Automatic phase lock switch must be on .follows :

1) Decrease the FREQ SPAN/DIV to 50 kHz or less and
the RESOLUTION bandwidth to 3 kHz. (This will decrease
the noise with respect to the signal am plitude.) Keep the
signal centered on screen, with the FINE frequency
controls, as the FREQ SPAN is decreased.

2) Decrease the sweep speed, with the VARIABLE
Time/Div control, to maximize any spurious signal
amplitude . Note that the spurious response amplitu de does
not exceed specifications .

f . Return the FREQ SPAN/DIV and RESOLUTION
selectors to their original settings (step e) .

8. Check Resolution Bandwidths and Shape
F actor

(3 MHz to 300 H z within 20%, in decade steps; shape
factor 4:1)

α . Apply the Calibrator signal to the RF I Nput . Set the
RF attenuator to O dB and turn the Gain selector fully
CCW. The REFERENCE LEVEL should read -30 dBm .

b . Set the FREQ SPAN/DIV to 1 MHz, and the
RESOLUTION bandwidth to 3 MHz. Ensure that the
VARIABLE FREQ SPAN control is in its CAL detent and
the ΤΙΜΕ /DIV is in SPECTRUM position .

ε . Switch the d isplay to 2 d B/DIV mode, and tune α
50 MHz marker to the screen center . Adjust the
VARIABLE Gain control for α full screen display . Note :
Position the baseline of the d is play on the bottom graticule

Performance-7L12

IA) Display mode 2 dB/DIV . Bandwidth measured at 6 dB
down level . Resolution 3 MHz. Frequency Span 1 MHz/DIV.
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(Β ) Display mode 10 dB/DIV. Shape factor is ratio of band-
width at -60 dB to -6 dB levels.

F ig . 3-4. Two displays to illustrate resolution bandwidth and shapeline if necessary .

	

factor measurements.
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g. Check-The bandwidth at th e 6 d B down point, must
equal 300 kH z ±60 kHz, (3 .0 ±0.6 divisions). Ch eck the
sh ape factor as described in step e .

h . Reduce the FREQ SPAN/DI V to 10 kHz and the
RESO LUTION bandwidth to 30 kHz .

i . Check the bandwidth at th e 6 d B down point . Must
equal 30 kHz ±6 kH z (3 .0 ±0.6 divisions) . Note : It may be
necessary to decrease sweep speed with the VARIABLE
ΤΙΜΕ/DIV control to maintain maximum sensitivity .

j . Reduce the FREQ SPAN/DIV to .5 kH z and the
RESOLUTION bandwidth to 300 Hz. Center the display
with F I NE FREQUENCY controls .

k . Check-The bandwidth at -6 clB, must equal 300 Hz
±60 Hz (0 .6 ±0.1 d ivision) . Shape factor is difficult to
measure at th is point, because of the masking effect of the
noise at the 6 dB down point .

Ι . R eturn the FREQ SPAN/DIV to MAX SPAN position
and the RESOLUTION bandwidth to 3 MHz .

9. Check Incidental FM

(5200 Hz when phase locked, 520 kH z without phase
lock.)

α . Apply the 50 MHz Calibrator signal to the RF I Nput.
Switch the RF attenuator to 0 d B and the Gain fully CCW.
Set the FREQ SPAN/DIV to .1 MHz, RESOLUTION to
30 kHz, display mode to LIN , switch the VIDEO F I LTER
out, and th e AUTO PHASE LOCKE D mode OFF .

b . Tune the FREQUENCY with the COARSE control to
center one of th e 50 MHz markers on screen, then ad just
the Gain selector and VARIABLE Gain control for α full
screen d is play .

c. Decrease

	

FREQ

	

SPAN/DIV	to

	

10 kHz

	

and
RESO LUTION bandwidth to 3 kHz.

d . Check-The FM 'ing of the d isplayed mar ker . FM'ing
must not exceed 20 kH z (2 .0 div) . F ig . 3-5 illustrates how
FM is measured .

e. Switch AUTO PH ASE LOC KED mode on . Decrease

	

ι
FREQ SPAN/DIV to .5 kHz an d the RESOLUTION
bandw idth to 300 Hz . Decrease the sweep speed with the

	

F ig. 3-5 . Measuring i ncidental Wing .

3-6

VARIABLE ΤΙΜΕ/DIV control to maximize the signal
amp litude .

f . Chec k-The Wing with phase lock, must not exceed
200 Hz (2 minor divisions) .

This completes α verification of the major characteristics
of the 71_12. The remaining characteristics have indicated
by tests to be reliable and can be accepted without further
verification . H owever, if you desire to validate these
remaining Characteristics (wh ich requires test equipment)
continue to the next part of th is section .

PERFORMANCE C HECKS
WH ICH REQUI RE TEST EQUIPMENT

Introd uction

The following procedu res check, the accuracy of the
71_12 calibrator and RF attenuator, the d isplay flatness,
intermodulat ίon distortion, video output amplitud e, sweep
triggering operation, sweep Time/Div accuracy, and
external sweep operation. It does not include any internal
ad justment or checks. If th e instrument fails to meet α
specified performance requirement, th e adjustment
procedure for th e related circuits will be found under α
similar title in the Cali bration Procedure, Section 4.

H istory Information

The instrument and manual are continually evaluated
and updated . Circuits as well as procedures are mod ified .
Procedures and information, applicable to earlier
instruments, are included either as deviations within these
steps or as subparts of th e steps. These are clearly indicated
in the procedure.

i
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Equipment Required and Recommended

	

Tektronix, Inc; and may be ordered through your local

The

	

following

	

test

	

equipment

	

and

	

fixtures

	

are

	

TEKTRONIX F ield Office or representative .

recommended to perform this portion of the performance
check. Test equipment specifications are the minimum

	

When equipment required to check or verify α high
requirements, for accurate checks . Substitute equi pment

	

tolerance specification is expensive or impractical to obtain
must meet or exceed these specifications .

	

α compromise is made. Notification of this compromise is α
footnote to the equipment list, along with α statement that

Special calibration fixtures are used where necessary to

	

the h igh tolerance specification is not checked because of
facilitate

	

the

	

procedure .

	

These

	

are

	

available

	

from

	

the compromise .

Oscilloscope with CRT read- F requency bandwidth : 50 MHz
out feature. Dual Channel
Vertical Plug-in Amplifier

	

Vertical sensitivity : 5 mV/Div to 5 V/Div .
Unit.

Time Mark Generator

Pulse Generator

Digital Counter

Signal Generators

AF

HF

Equipment or Test
Fixture

NOTE

This equipment is also requ ired to recalibrate theinstrument.

Marker outputs : 1 s to 1 μs

Accuracy : 0.001%

Pulse period : 40 μs

Pulse duration : 20 ns

Pulse amplitude: 50 mV

To 50 MHz

22 kHz -10 MHz

Characteristics
Require d

EQUIPMENT LIST

Type orModel
Recommended

Performance-702

TEKTRONIX 7603, 7904 with 7Α12 or
7Α18 vertical am p lifier plug-in . (7503Ν can
be used, if α substitute for the 7D14 Counter
is used)

TEKTRONIX 2901 with Harmonic
Modulator, Part No. 067-0640-00 (Used to
check ΤΙΜΕ /DIV and FREQ SPAN/DIV
accuracies)

TEKTRONIX 2101 Pulse Generator (Used
to check VIDEO PROCESSOR)

TEKTRONIX 7D14 Digital Counter with α
readout 7000-series oscilloscope and vertical
amplifier unit . (Used to check 50 MHz
accuracy of the Calibrator)

Frequency range : 10 Hz to 1 .8 GHz. Output

	

Used

	

to

	

check

	

triggering

	

and

	

flatness
Amplitude : 0 V to 5 V (10 Hz to 10 MHz) ;

	

characteristics
-110 d Bm

	

to 0 dBm

	

(10 MHz to

	

1.8 GHz)
Output variable and calibrated in dBm from
10 MHz to 1 .8 GHz. Accuracy ±1 .0 dB

1 Hz -1 MHz, output amplitude at least 10 V

	

General Radio Model

	

1310Α or Hewlett
Ρ-P . Output impedance 50 Ω to 600 Ω

	

1 Packard Model 202C

Hewlett Packard Model 8651 Α

VHF

	

110 MHz -480 MHz

	

Ι Hewlett Packard Model 608D or 608E

UHF

	

Ι 450 MHz -1230 MHz and 800 MHz-4500 MHz Ι Hewlett Packard Model 612Α and Hewlett
Packard Model 8614Α or 8614Β
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Equipment or Test
F ixture

1 Power Meter with 50 MHz

	

Measu re -30 d Bm within ±0.1 dB . Filter must

	

General Microwave Model 454Α; or, Hewlett
Low Pass Filter ;

	

have rolloff >40 d B at 100 MHz.

	

Packard

	

Model

	

432Α.
or

-30 dBm, 50 MHz

	

Power source may be calibrated by Power

	

Hewlett Packard Model 608D or 608E.
Signal Source

	

Meter.
or

Vector Voltmeter

	

Frequency : 50 MHz

	

Ι Hewlett Packard Model 8405Α.

Two 18 inch 50 Ω
low loss coaxial
cable. BN C-to- BNC
connectors

Two, 10:1 50 Ω
Attenuators

BNC 'T' connector

Pin-jack to p in-jack,
jumper cable, 8 inches
long

Binding post BNC
male adapter

Characteristics
Required

RG-58C/U less than 18"

1 Three methods are described, to check output power level of the Calibrator. Refer to this step in the procedure, to determine which test
eq uipment you desi re.

1 . Check the Calibrator F requency

	

α1 Terminate the "Α" probe with α BN C 50 Ω feed-

a .

	

termination and connect the probe, throughα . Frequency ch eck: (Accuracy 50 MHz ±0.01%)

	

the termination, to the CA L OUT connector on the 71_12.

The frequency of the calibrator may be checked by an
accu rate frequency counter, such as TEKTRONIX 71314
Digital Cou nter Plug-In Unit with α readout 7000-Series
Oscillosco pe and α 50 MHz vertical plug-in unit, to amplify
the -30 dBm 50 MHz signal to approximately 30 mV Ρ-Ρ
to trigger the 7D14 . (e .g ., 7Α15 .) No procedure for this
check is provided because the CAL OUT signal can be
connected through an amplifier unit to the Input of the
counter and note the frequency readout noted.

2. Check Calibrator Output (-30 dBm±0.3 dB)
Three procedures are given ; Vector Voltmeter method,

Power Meter meth od, and using an accurate -30 dBm
source . The output of the cali brator contains harmonics ;
therefore, direct measurement is not possible .

EQU IPMENT LIST (cont)

TEKTRONIX Part No . 012-0076-00

TEKTRONIX Part No . 011-0031-00

TEKTRONIX Part No . 103-0030-00

To apply α signal into the HO R IZ IN jack or

	

TEKTRONIX Part No . 012-0179-00 or
connect the VERT OUT signal to an external

	

012-0181-00
device; such as α recorder .

To connect p in-jack th rough adapter to the Ι TEKTRONIX Part No . 103-0033-00
Input of Vertical Am plifier Unit

b) Switch th e Vector Voltmeter freq uency to 50 MHz.

ε) Check for an RMS reading between 6.85 mV to
7.3 mV (-30 dBm is 7 .07 mV-RMS, into 50 Ω1 . If ou tput
is out of specification refer to Calibrator Output
adjustment in the Calibration Procedure .

Accurate Power Meter (within 0.1 dB) and α 50 MHz
Low Pass Filter with 40 dB or more rolloff at 100 MHz:
(General M ic rowave Power Meter Model 454Α; o r, Hewlett
Packard Model 432Α Power Meter .

ΝΟΤΕ

Vector Voltmeter Method ( Hewlett Packard Model
8405Α Vector Voltmeter).

	

for to an accuracy of 0.1 dB.

Type or Model
Recommended

The insertion loss, of the filter, must be accounted



α1 Connect the power meter through th e filter, to the

	

α. Set the front panel controls and selectors as follows :
CAL OUT connector.

RF Attenuator

	

O dB
Gain

	

CCW
b) Measure the output level .

	

Display Mode

	

LOG 2 d B/DIV
FREQ SPAN/DIV	1 MHz
RESOLUTION

	

.3 MHz
Center Frequency

	

200 MHz

U sing α -30 dBm Signal Source to check the Output by
Signal Substitution Method .

	

b. Apply α 60 dBm, 200 MH z signal, from the VHF
signal generator to the RF INput . Adju st the Gai n selector
and VARIABLE Gain control for α signal amplitude

NOTE

	

reference of 4 divisions .

The power meters suggested for the second method
can be usedto verify the signal source output level.

α ) Set the

	

FREQ SPAN/DIV to

	

.5 MHz and the
RESO LUTION bandwidth to .3 MH z. Switch the RF
attenuator to 10 dB and the Gain selector fully CCW. Push
the 2 dB/DIV LOG display button .

b) Apply 50 MHz, from the cali brated -30 d Bm source,
to the RF I Nput of the 71_12 and tune the signal to the
graticule center . Adjust the VARIABLE Gain control to
position the top of the signal to some reference line (2nd or
3rd from the top) .

ε) Disconnect the -30 d Bm reference signal, then apply
the 71_12 CAL OUT signal to the RF INput connector.

d) Check -The displacement of the 71_12 cali brator
50 MHz signal level, from th e reference signal level . Must
not exceed ±0.3 dB (0.75 minor divisions with α 2 dB /DIV
display mode) .

e) If necessary, adjust the output of the calibrator as
described in the Vector Voltmeter method, for -30 dBm.

( Maximum am plitude variation over the 100 kHz to
1 .8 GHz frequency span must remain with in ±1 .5 dB, with
respect to the reference level established at 50 MHz) .

α. Set the front panel controls and selectors as follows :

Center Frequency

	

50 MH z
Display Mode

	

2dB/DIV
RF Attenuator

	

10 dB
Gain

	

Fully CCW
FREQ SPAN/DIV	MAX SPAN
RESOLUTION	3 MHz

Performance-7L12

ε. Check-The RF Attenuator selector accuracy by
increasing th e RF Atten uator setting in 10 dB increments,
and decreasing th e Variable Attenuator setting (on the VHF
generato r ) 10 d B. The display amplitude should remain at 4
d ivisions ±0.2 dB or 1% of th e RF attenuator setti ng
wh ichever is greater.

4. Check Display F latness

b . Apply α -30 dBm, 50 MHz signal from the VHF
3 . Check RF Attenuator Accuracy

	

signal generator to the RF INput of the 7L12 . Adju st the
VARIABLE Gain control for α reference amplitude of 6

(With in ±0.2 dB +1%ο of the dB readout)

	

divisions .

NO ΤΕ
ε. Check-The flatness response, by tuni ng the signal

The RF attenuator accuracy is checked at the factory

	

generator across its frequency range, maintai n ing α consta nt
to ensure that it is within specifications. This check

	

output

	

level,

	

and

	

noting

	

signal

	

amplitude

	

variations .
will detect any component failure within the

	

Amplitud e variations about the reference 6 division level
attenuator but it

	

will not check

	

the

	

tolerance

	

should not exceed ±1 .5 dB (0.75 d iv).
characteristics. If the exact attenuation error of the
selector is required, α reference attenuator, calibrated
by

	

the user or manufacturer

	

to more rigid

	

d . Change to α UHF signal generator then α SHF signal
specifications then the 7L12 RF attenuator, must be

	

generator as required, to ch eck flatness over the remaining
used.

	

frequency span of th e 71_12.
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NOTE

	

c. Adjust the output of both generators for signal
-

	

amplitudes th at are full screen (-30 dBm) .
Cable losses become significant at frequencies above
1.0 GHz. Use RG-8C cable with BNC to Ν adapter, or
use very short cable lengths (<1 foot) between the

	

d . Check-Amount of third	or der intermodu lation
signal generator and the 7L12 RF INput connector.

	

distortion, by noting the amplitude of the IM products . The
Impedance levels between the source and RF INput

	

amplitude of these IM products must be down 70 dB from
are

	

also

	

important, refer

	

to

	

General

	

Operating

	

the two signals, or below the 7th graticule line from the top
Information, Signal Amplication.

	

(see Fig . 3-6Α) .

5. Check Intermodulation Distortion

(Third order distortion is down 70 dB or more from two
-30 dBm signals within any frequency spa n . Second order
distortion is down 70 dB or more from two -40 dBm
signals . Fig . 3-6 illustrates th ird and second order
intermodulation products .)

α . Set

	

the

	

FREQUENCY SPAN to 1 MH z/Div and

	

e. Tune the FREQUENCY towards 10 MHz u ntil the
RESO LUTION

	

bandwidth	to

	

30 kHz.

	

Set

	

the

	

RF

	

ρ H z response is on sc reen.
attenuator to O dB and the Gain selector fully CCW.
REFERENCE LEVEL should readout -30 dBm . Switch
the VIDEO F I LTER off and the display mode to
10 d B/DIV.

	

f. Tune one signal generator frequency to approximately
1 MHz and adju st its output for α sign al level of -40 dBm
or 1 division below th e top of the graticule (-30 dBm

b . Apply two signals, separated approximately 2 MH z,

	

reference) . Note : Both generators must be connected as
from the output of two 50 Ω signal sources, through 10Χ

	

described in step (b) .
attenuators (for isolation) then through α BN C 'Τ'
connector, to the RF INput of the 7L12 . Fig . 3-7 illustrates
this setup.

	

g. Tune the FREQUENCY of the 7 L 12 to th e frequency
of th e second signal generator and ad just the generator
output for α signal level of -40 dBm. NOTE : Refer to step
(b) and h ave the frequency above 10 MHz.

Δ f

	

h. To increase the dynamic range of the display, so it is
2 fl-f2

	

2f2-fl

	

more

	

than

	

60 dB ,

	

uncouple

	

the

	

RESOLUTION	an d
Δ f

	

Δ f f

	

decrease the resolution bandwidth to 3 kHz, then increase
the Gain setting 10 dB. The REFERENCE LEVEL should

freq

	

-

	

fl

	

f2

	

now read

	

-40 dBm. Slow the sweep speed , with the
VARIABLE ΤΙΜΕ/DIV control, u ntil the signal amplitude

(Α) Third (3rd ) order inτermodu ιaτio n products .

	

is agai n full screen . The noise amplitude should now equal
approximately 1 division . The dynamic range of the

Ι

	

graticule, is now 70 dB.

i . Check-Second order intermod u lation distortion must
not exceed 1 division, or 70 dB below the two reference

f2-fl

	

f2-fl

	

signals (see Fig . 3-6Β ) .
ΔΙ

	

Δ f Δ f

fl

	

f2

(Β ) Second (2nd ) order i n termodulatio n p r oducts (cross
modulation )

ΝΟΤΕ

Typically these intermodulation products are difficult
to see. An alternate procedure, which will decrease
noise, is to switch the VIDEO FILTER ON and use α
very slow sweep, looking for any sidebands. If your
oscilloscope has storage, use the Storage mode .

6. Check V ID EO PROC ESSO R Operation
(Processor should increase pu lse falltime to at least 2.5 μs

Fig . 3-6 . Intermodulation products (distortion) .

	

per vertical d ivision .)



h . Depress the VIDEO PR OCESSO R button and note
d . Set the generator, pulse d uratio n to 20 n s and its

	

that the pulse fall-time increases to app roximately 10 μs
period to 40 μ s ( .2 μ s and 40 μ s can be used if desired ) .

	

(2.5 μs/DI V) .

HF Signal
Gene r ator

1 MHz - 100 MHz

e . Ad j ust th e oscilloscope Intensity and the 7 L 12 BASECA U TIO N

	

L I NE CL I PPER controls until the pulsed spectrum, about
ν ν `" `" ν

	

the 0 H z response, can be observed (see F ig . 3-8) . It may be
Since the video processor responds only to pulsed

	

necessary to adj ust the outp ut of the pulse generator to
spectra, α pulse generator is used to make this check,

	

app roximately 0.1 V; however, do not exceed 1 V peak .
Use extreme care to insure that the pulse amplitude,
into the RF INput of the 7L 12, does not exceed
100mV (100mV isapproximately -7dBm),

	

f . Depress the V ID EO PROCESSOR push button . Note,
the intensity of th e pulsed spectra shoul d increase . Return

α . Switch the d isp lay mode to L I N and the V ID EO

	

the push button to its off position .
F I LTER off . Set the ΤΙΜΕ/DI V to SPE CTRUM, the FREQ
SPAN /DIV to 50 MH z, and the RESO LUTION bandwidth
to 3 MHz. Switch the RF Attenuator to 0 d B and the Gain

	

g. Switch PHASE LOC KED mod e OFF, and tune the
selector for α REFERE NC E LEVEL readout of -50 dBm .

	

0 Hz response to the left edge of the screen . Decrease the
FREQ SPAN/DI V to 0 and t h e ΤΙΜΕ /DIV setting to the
10 μ s position . Switch the Trigger SOUR CE to ΙΝΤ and the

b . Depress the CENTER frequency pushbutton and tune

	

Trigger MODE to NORM, th en ad j ust th e Trigger LEVELthe FREQUENCY to center th e 0 Hz response on screen .

	

control for α triggered display of two or more pulses .
NOTE : To increase the d isplay am plitu d e, tune the
FREQUENCY towards 10 MHz and increase the pulse

c . After ensuring th at the pulse generator output is

	

generator output until the signal amplitude equals 4
below 1 V, apply its output th rough α 20 d B (10Χ ) 50 Ω

	

d ivisio n s .
attenuator, to t h e RF I N put of th e 71_12 .

7000-Se r ies
Oscilloscope

10Χ attenuators
for isolatio n and

BNC "Τ" connector

F ig . 3-7 . Equ i pmen t setup and connectio n s necessa ry to meas u re intermodulation distortion .

UHF Sign al
Gene r ator

10 MHz - 500 MHz

Performance-7L12
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(Β ) Same display with vi deo pr ocessing.

Fig. 3-8. Typ ical display of α pu lsed RF spectrum that illustrates
the effect of the VID EO PROCESSOR.

7 . Check Triggering Operation and Sensitivity

α. Insert α vertical amplifier plug-in unit, with α
sensitivity of at least 5 mV/Div, into th e left plug-in
com partment of the oscillosco pe .

ε . Switch the oscilloscope Vertical Mode and Trigger
Source to Left Vertical .

d . Set the generator frequency to approximately
100 Hz, and ad j ust its output so the signal amplitude is
approximately 0.5 V Ρ-P .

e. Set the 71_12, ΤΙΜΕ/DIV to th e SPECT RU M position .
Dep ress the ΙΝΤ, Trigger SO URCE pushbutton and the
NORM , Trigger MODE pushbutton, then ad just the
TRIGGER LEVEL control for α triggered display .

f. Decrease th e signal generator output, or th e Volts/Div
setting of the vertical am p lifier unit, to check th e sweep
triggering sensitivity . The sweep must trigger when the
signal am p litude is equal to or less than 0.3 division . (The
TRIGGER LEVEL control may require readjusting .)

g. Increase th e generator frequency to approximately
1 MH z and switch the 71_12 ΤΙΜΕ /DIV to 1 μs .

h . Check-The sweep triggering sensitivity . The sweep
should trigger when the display amplitude is Χ0.3 division .
Switch th e SLOPE from th e + or - .position and note that
triggering occurs on the correct signal slope.

i . Change th e 7 L 12 Trigger MODE to Ρ-Ρ AUTO . Check
that the d isplay triggers for α d isplay amplitude 50.5
division .

j . Increase th e display amplitude to 1 .5 divisions . Change
the Trigger MODE to SINGLE SWEEP, the ΤΙΜΕ/DIV to
5 ms, and decrease the generator freq uency to 100 Hz .

k . Check-Triggering for single sweep operation, by
i. Return the ΤΙΜΕ/DIV selector to its SPECT RUM

	

pushing the RESET button and noting that the sweep runs .
position, the FREQ SPAN/DIV to 10 MHz, and release the

	

Remove the signal

	

generator signal to th e RF

	

Input.
VIDEO PROCESSOR pushbutton . Disconnect the pulse

	

Depress th e RESET button and note that the READY
generator signal to the RF I Nput connector.

	

button lights, to ind icate that the circuit is ready to be
triggered .

Ι . Re-apply the generator signal and check that the
sweep triggers and runs .

m . Change the Trigger SOURCE to LINE and the MODE
b . Apply the output of α sine-wave generator, with α

	

to NORM.
frequency range from 15 Hz to 1 MHz, to the Input
connector of th e vertical am p lifier unit . Set the Volts/Div
to 1 V, and Input Coupling to AC or DC .

	

η . Check that the sweep triggers at the line frequency.



ο . Remove the signal generator signal to the RF I Nput

	

ε. Tune the 71_12 FREQUENCY towards 0000 until the
and switch the Trigger SOUR CE to FREE RUN . Note that

	

0 Hz response is centered on the graticule . Switch the
the sweep free ru ns .

	

ΤΙΜΕ/DIV selector to AMPL I F I ER position, then adju st
the Ch 1 Positio n control, of the vertical amplifier, to
center the spot at the pea k of the 0 Hz response . (This

8. Check Video Signal Output Level

	

should be at th e same location as th e 0 Hz response was in
(50 mV ±5% per d isplayed d ivision about the CRT

	

the SPECT RUM setting.)
center.)

α . Apply th e VERT OUT signal to the In put of the
vertical amplifier plug-in u nit by usi ng α pin-jack jumper
cable and b i nding post to BN C adapter. Set the Volts/Div
selector of the amplifier to 50 mV .

b. Apply the CAL OUT signal of the 71_12, to th e RFI Nput . Set the FREQ SPAN/DIV to approximately 2 MHz
and tu ne the FREQUENCY of the 71_12 to center one of
the 50 MHz signals with in the graticule area .

ε . Adjust the RF attenuator and the Gain of the 71_12
for α signal amplitude of 4 divisions, th en position the
d is play a bout the vertical cente r of the CRT with the
VERT POS control . Adjust the VA R IABLE Gain control
for α precise 4 division display .

d. Check-The video output amp litude should equal
200 mV ±10 mV, as measured by the vertical amp lifier
unit .

Use Alternate or Chop display mode of the
oscilloscop e, so both the spectrum analyzer and the
vertical amplifier displays can be observed.

Performance-7L12

d . Switch the oscilloscope Vertical Mode to Chop or
Alt.

e . Apply the output of α audio sine wave generator
(capable of at least 10 V Ρ-Ρ output) to Ch 2 I nput of the
vertical amplifie r and the HORIZ IN jack of the 71_12 by
using α coaxial cable, BNC Τ ' connector, BNC to binding
post adapeter, and pin-jack to p i n- j ack jumper cable .

f. Set th e generator frequency to about 2 Hz and adjust
its output for about 10 V Ρ-Ρ (use the oscilloscope Ch 2
display to measure the signal amplitude) .

g. Apply the 7L12 Calibrator signal to the RF Input.
Adjust the signal generator output to calibrate the spectrum
d isplay for 250 MH z either side of graticule center (0 Hz
response) . Use the 50 MHz markers at 50 ΜΗτ/Div to cali-
brate the display.

h . Check-The generator signal output voltage shoul d
NOTE

	

equal 10 V ±1 V.

10. Check Frequency Span Accuracy and Linearity

( Freq Span accuracy with in 5%, Linearity accuracy
with in 5% over th e center 8 divisions)

α. Apply the mar ker and trigger output from the time
9. Check the Horizontal

	

Input Voltage Require-

	

mark generator th rough the Harmonic Modulator to the RF
ment

	

In put of the 71_12. Set the 71_12 selectors and controls as
(0 V to 10 V ±1 V with α starting reference of 0 V ±1 V,

	

follows :

from α low impedance source, should sweep the analyzer

	

FREQUENCY

	

800 MHzthe full span set by the FREQ SPAN/DIV selector .)

	

Display Mode

	

10 dB/DIV
α. Set

	

the

	

FREQ

	

SPAN/DIV	to

	

50 MHz

	

and

	

the

	

RF Attenuator

	

10 d B
RESO LUTION bandwidth to 3 MHz. Set the ΤΙΜΕ /DIV in

	

Gain

	

CCW (REFEREN CE
the SPE CTRUM position and slow the sweep speed by

	

LEVEL -20 d Bm)
setting th e VARIABLE control midrange. Set the display

	

PHASE LOCKE D Mode

	

ON
mode to 10 dB/DIV.

	

FREQSPAN/DIV	Cou pled (100 MHz and
and RESO LUTION	3 MHz)

b . Switch the 71_12 TRIGGER SOURCE and MOD E to

	

b . Check frequency span accuracy and linearity as per
FREE RUN and Ρ-Ρ AUTO, then switch the oscilloscope

	

Table 3-1 . Note : At some settings α better display may be
Trig Sou rce to Left Vert and the Vertical Mode to R ight.

	

obtained by using the VID EO FI LTER or by tuning the
Plug α dual-channel, vertical amplifier into the left

	

FREQUENCY to α different setting . When the VIDEO
compartment. Set both Volts/Div to 5 ( Variable in Cal),

	

FILTER is used, the sweep speed must be decreased to
Display Mode to Ch2 and Trig Source to Ch 1 .

	

obtain optimum marker amplitude.
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FRED SPAN/DIV

100 MHz
50 MH z
20 MH z
10 MH z
5 MHz
2 MH z
1 MHz
.5 MHz
.2 MH z

.1 MHz
50 kHz
20 kHz
10 kHz
5 kHz
2 kHz
1 kHz
.5 kHz

Time Mark

	

Ι

	

Generator
RESOLUTION Ι Marker

3 MHz

	

2 ns
3 MHz

	

2 ns
300 kH z

	

2 ns
300 kH z

	

10 ns
300 kH z

	

10 ns
300 kHz

	

10 ns
30 kHz

	

10 ns
30 kHz

	

10 ns
30 kHz

	

10 ns

30 kHz

	

10 ns
3 kHz

	

10 ns
3 kHz

	

10 ns
300 H z (uncoupled )

	

10 ns
300 H z

	

10 ns
300 H z

	

10 ns
300 H z

	

10 ns
300 Hz

	

10 ns

11 . Check Time/Div Accuracy and the Range of
the Variable Control

>3X.)
(Accuracy with in 2%, range of VAR IABLE control

α . Apply the marker outpu t of α time mark generator,
through α 50 Ω feedth rough termination , to the Inpu t of
vertical am plifier plug-in unit . Set the Volts/Div selector of
the amplifier to 1 V.

TABLE 3-1

Trigge r I Markers/Div

0

	

1 /Div
0

	

1/2 Div
0

	

1/5 Div
.1 μs

	

1 /Div
.1 μs

	

1/2 Div
.1 μs

	

1/5 Div
1 μ s

	

1 /Div
1 As

	

1/2 Div

10 μs

	

2/Div
10 μs

	

1 /Div
10 μ s

	

1/2 Div
10 μ s

	

1/5 Div
.1 ms

	

1 /Div
.1 ms

	

1/2 Div
.1 ms

	

1/5 Div
1 ms

	

1 /Dίν
1 ms

	

1/2 Div

Tolerance

5%ο
5%ο
5%ο
5%ο
5%ο
5%ο
5%ο
5%ο

5%ο
5%ο
5%ο
5%ο
5%ο
5%ο
5%ο
5%ο
5%ο

α marker on the 1st graticule line then note the error
between each marker and its respective graticule line .

e . Set th e ΤΙΜΕ/DIV selector to 1 ms and apply .1 ms
markers to the vertical amplifier p lug-in unit .

f . Disengage the VA R IA BLE Time/Div control from its
CAL detent, then rotate the control through its ra nge and
note than th e TIM Ε/DIV increases approximately 3Χ .

g . Switch the ΤΙΜΕ/DIV selector to th e SPE CTRUM
b. Switch the oscilloscope Vertical Mode and Trigger

	

position . Turn the VAR IABLE control fully CW. Apply
Sou rce selectors to Left Vertical . Switch th e 7L12 TIME/

	

10 ms markers from the marker generator .
DIV selector to the SPECTRU M position and ensure th at
the VAR IA BLE Time/Div control is pushed into its CAL
detent .

	

h . Rotate the VAR IABLE control fully CCW apply 1 s
markers from the time mark generator and note that the
ΤΙΜΕ/DIV has increased approximately 100Χ or to approx-

ε . Switch the 7 L 12 Trigger MOD E to NORM and the

	

imately 1 s/Div .
Trigger SO URCE to INT. Ad just the TRIGG ER LEVEL
control for α triggered display .

i . Disconnect th e time mark generator mar ker output to
the RF Inpu t of th e 71_12 . Switch the oscilloscope Vert

d. Check the accuracy of th e ΤΙΜΕ/DIV selections by

	

Mode and Trigger Source to the Right Vertical .
applying appropriate markers from th e time mark gener-
ator, and noting the displacement error between graticule
marke rs and the timing marker . The error must not exceed

	

This completes the performance check for the 7L12 . It
±2%ο (0 .2 div) over the center 8 divisions of α 10 division

	

will now perform with in specification described in Section
display . Note : Use the HOR IZ POSition control to position

	

1 .



This section provides procedural information for internal

	

Adapter: BN C female to subminiature (SEALECTRO)
checks and adjustment. Performing the complete procedu re

	

female . TEKTRON IX Part No . 175-1162-00, SEALECTRO
will recali brate the instrument to its original specifications .

	

Part No. 51-077-6801 .
After calibration, performance should be verified by re-
peating the Performance Check.

Adapter : SEALECT RO male to male . TEKTRONIX
Part No . 103-0098-00, SEALECTRO Part No .

Limits, tolerances, and waveform illustrations are guides

	

51-072-0000.
or aids to calibrate the instrument, they are not i ntended as
instrument specifications, but only as typical values or
waveforms. Actual values may exceed the listed tolerance

	

Adapter: SEALECT RO female to harmonica (multip in)
with no loss in instru ment performance .

	

connector. TEKTRON IX Part No . 175-1204-00.

Complete or Partial Calibration

	

Plug-in

	

extenders

	

(two) :

	

TEKTRON IX

	

Part

	

No.
067-0616-00.The instrument shou ld be cleaned and inspected as

outlined in th e Maintenance section, before performing α
complete calibration . Perform th e checks and ad justments
in sequence then verify the performance by repeating the
Performance Check.

Some circuits within this instrument are inherently
stable, and some require extensive facilities with expensive
test equipment for cali bration . For th is reason, it may be
desirable to perform only α p artial calibration which can be
done by turning to the desired step, prepare the instrument
for ad justment, by referring to the nearest setup figure and
control instructions that preceed the step, then adju st as
directe d .

History Information

Ι nteraction

Adjustments that interact are noted and reference made
to the affected adjustments.

Equipment R equired

CALI BRATIO N PR OCE DURE

SHORT FORM PROCEDURE

Section 4-71_12

The following abridged proced ure provides α calibration
record , an index to help locate ad justment steps, and α
guide for the experienced calibrator.

7L12 Serial No .

Calibration Date

Cali brator

TIME BASE SECTIO N
Pageα 1 . Adjust

	

Sweep Triggering

	

4-2

The manual and instrument are subjected to α program,

	

F] 2. Check and Adjust Timing

	

4-4
wh ich evaluates and updates circuits . These modifications
may require ch anges in the cali bration procedure . History

	

FUNCTION I F AL IG NMENTinformation th at is applicable to earlier instruments is
included either as α deviation with in the step(s) or as α

	

α 3. Adjust LIN Mode Baseline

	

4-5
subpart to th is step .

	

Offset

[J4. Adjust Gain Compensa-

	

4-5
tion and Reference Level

PHASE LOCK CI RCUIT

α5. Phase Lock Adjustments

	

4-6

Equ ipment for calibration includes the eq ui pment listed	2nd

	

LO

	

AND

	

SHAPERfor Performance Check plus th e following additional

	

CALIBRATION
equ ipment:

[-]6. Adjust 2nd LO Sweep	4-8
DC voltmeter: Checked to with in 1% at 15 V, 5 V and

	

Shaper Range and Center Fre-
20 V; for exam p le, Tri plett Mod el 630-NA .

	

quency
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ρ 7. Adjust Sweep Shaper

	

4-9

	

1 . Check the front panel controls and selectors for
smooth operation and proper indexing .

V OLTAGE ME M ORY
CIRCUIT

	

2. Remove the 71_12 from the oscilloscope compart-

ρ 8. Adjust Voltage Memory

	

4-1 ρ

	

ment. Remove the holding screw for the rackmounted

(Cal and Offset)

	

center section and pull the section out to its latch position
(Fig . 4-1) .

ρ 9. Calibrating the 2nd Mixer

	

4-11
and 2.095 GHz Filter

	

C Α U ΤΙΟΝ

FREQ SPAN AND MARKER

	

The slide rails, that support the center section, have a

CALIBRATION

	

positive detent when they arehalf open. Α slight pull
is required to override this detent. DO NOT JERK

ρ 10 . Adjust the 1st LO Power

	

4-11

	

the section because it may slam against the endstops
Supply Voltage and The Fre-

	

and bind.
quency Span of the Oscillator
(Voltage

	

25 V

	

DC,

	

Span
1 .8 GHz)

	

To replace the center section, turn the instrument on
its side so the section can be pushed down into the

ρ 11 . Calibrate

	

MAX

	

SPAN

	

4-12

	

instrument. Tap the assembly past the rail detents
Marker

	

and ensure that the cables to the center boards are
not binding its travel. See Fig. 4-1.

50 MHz CALIBRATIOR

ρ 12 . Adjust the Calibrator
Output (-30 d Bm ±3.0 dB)

4. Turn the power ON and allow 30 minutes or more
for the instrument circuits to stabilize .

ρ 13 . Adjust the Bandpass of

	

4-13
the

	

105 MHz IF Amplifier
and 300 kHz Filter

	

TIME BASE SECTION

RESOLUTION

ρ 14. Adjust

	

the

	

Resolution

	

4-16

	

1. Adjust Sweep Triggering
Gain Leveling Compensation

ρ 15 . P reliminary Adjustment

	

4-17
of the Gain Slope for the R e-
solution Amplifier

ρ 16 . Adjust the Post Resolu-

	

4-17
tion Amplifier Gain

Ell 7 . Minimize

	

Intermodula-

	

4-18
tion Prod ucts

Preliminary Proced ure

ΝΟΤΕ

4-13

Instrument calibration should be performed within an
ambient temperature of +20°C to +30°C after α
warmup period (with power ON) of at least 30
minutes, to allow the instrument to stabilize.

3. Connect two flexible plug-in extenders between the
71_12 and the oscilloscope interface plugs .

α . Plug α vertical amplifier unit into the Left Vertical
compartment of the 7000-Series Oscilloscope .

b . Set the front panel selectors and controls as follows :

7 L12

ΤΙΜΕ/DIV

	

.1 ms
VARIABLE

	

Pushed in to CAL detent
SOURCE

	

ΙΝΤ
MODE

	

Ρ-Ρ AUTO

Oscilloscope and Vertical
Amplifier Unit

Vertical Mode

	

Left
Horizontal Mode

	

Α (if applicable)
TRIG SOURCE

	

Left Vert
Volts/Div

	

.2
Input Coupling

	

DC



Holding nu t must b e
loosened prior to
pulling th e center'
section ou t

Ensure that VV28 is
in this position be-
fore pushing the
center section into
τhε closed position

Fig . 4-1 . Rackmoun te d center sectio n pu lled out to its latched detent, ready for servicing .

Calibration-71_12

H oldi ng screw mu st
be removed before
section will come'
out

ε . Ad just the sweep length to approximately 10.5

	

i . Switch th e 71_12 Trigger Mode to SI NG LE SWP.
divisions with the front panel SWP CAL adjustment .

	

Check th at the sweep triggers after the RESET button is
depressed , for both positions of the S LOPE selector .

d . Apply

	

α 40 mV signal, from

	

the output of the
oscilloscope Cali brator, to th e Input of the vertical ampli-

	

j . Disconnect the Oscilloscope Calibrator signal to the
fier unit .

	

In put of the vert ί al amp lifier . Turn the 71_12 SLOPE
control off center to either the + or - sid e . Check that the
READY i ndicator lights wh en the RESET button is

e . Adjust Trigger Level Centering (R1071, F ig . 4-2)

	

dep ressed to indicate that the trigger circuit is armed .
until the sweep triggers at each position (+ and -) of the

	

Reconnect the Oscilloscope Cali brator signal . Note that the
S LOPE selector .

	

sweep is triggered as the S LOPE control is adju sted towards
center and the READY indicator light goes out . Return the
Variable Volts/Div control to its CAL detent positio n .

f . Change th e Triggering MODE to NORM the n ad just
the LEVEL control so th e sweep again triggers at both
positions of th e S LOPE selector .

	

k. Remove th e Calibrator signal to the vertical amplifier
Input . Connect α 10 Χ probe such as Ρ6053Α , on the Input
connector of th e amplifier .

g . If th e index mark on th e LEVEL control is off
center, loosen th e Allen set-screws and reposition the
control .

	

Ι . Connect the probe ti p to th e junction of R1010 and
Α4 (F ig . 4-2) . Switch th e 71_12 Trigger MODE to NORM
and SO URCE to L I NE. Change the Vertical amplifier

h . Change the Volts/Div (vertical amplifier unit) to

	

Volts/Div to 1 V . Check for approximately 2 V Ρ-Ρ line
20 mV and ad just th e amplifier Variable Volts/Div control

	

voltage at th e j unction . Disconnect an d remove the probe
for α display amplitude of 1 .5 division .

	

ti p from Α4 .

43
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Fig . 4-2 . Triggering and time base a d justments and test point .

2 . Check and Adjust Sweep Timing

α . Apply the Marker Output from the time mark
generator, th rough α 50 Ω feedth rough termination, to the
Input of the vertical am plifier unit . Switch the Input
Cou pling of the amplifier to DC.

b . Switch the 71_12 Triggering MODE to Ρ -Ρ AUTO and
th e SO URC E to INT . Ensure th at the ΤΙΜΕ/DIV is still α
calibrated .1 ms/Div .

c . Apply .1 ms markers from the time mark generator
and select α Volts/Div setting on the vertical amplifier unit
th at will prod uce α triggered d is play of .1 ms markers
(about 0 .5 V/Div) .

d . Ad just th e Time/Div Cal R1178 (F ig . 4-2) for 1
marker/division .

e . Change the 71_12 ΤΙΜΕ/DI V to 1 ms and apply 1 ms
markers .

f . Ad just th e Miller Offset Compensation R 1171 ( F ig .
4-2) for 1 marker/division .

g . Change the marker output of the time mark generator
to 5 ms markers . Check that the range of the ΤΙΜΕ /DI V
VA RIABLE control is > 3Χ , by switch ing it out of its CA L
detent and rotating it fully CCW. (At least 5 markers should
be d is p layed within the 10 division display with the control
fully CCW. Return the VAR IABLE control to CA L detent .)

h . Check th e timing accuracy of the remaining TIME/
DIV step s . (Accuracy should be with in 2% over the center 8
divisions of the dis play .)

i . Switch th e ΤΙΜΕ /DIV selector to the SPECT RUM
position . Apply 1 s markers from th e time mark generator .

m . With th e 71_12 Trigger MOD E in NORM , SOURC E

	

j . Chec k the range of the VAR IABLE ΤΙΜΕ /DIV
in L INE, and the ΤΙΜΕ /DIV at 5 ms, ad just the triggering

	

control . Range sh ould have increase d to 100 Χ . The sweep
LEVEL control and switch the S LOPE selector to both

	

speed should decrease to about 1 s/Div . Retu rn the VA R I-
positions, check i ng that the sweep triggers on the line signal .

	

ABLE control to its CA L d etent .

η . Change the Trigger SOUR CE to FREE RUN and note

	

k . This completes the sweep ad justments . Switch the
that th e sweep free runs for bot h positions of the SLOPE

	

oscilloscope Vertical Mode to R igh t so th e spectrum
selector .

	

analyzer display can be observed .



FUN CTIO N IF AL IGNMENT

	

ε . Switch between L I N and LOG disp lay modes,
checking the baseline sh ift . Repeat th e Offset adjustment if

Preliminary

	

the baseline sh ifts .

Pull the h armonica (multipin) connector Ρ560, to pins 1
and 2 on the Fu nction I F circuit board (F ig . 4-3) .

Calibration-7L12

4. Ad just the Gain Compensation and Reference
LevelSet th e following controls to the positions indicated .

α . Switch the display mode to 2 dB/DIV and position
RF Atten uator

	

OdB

	

the baseline of the disp lay on the bottom graticule line if
Gain Selector

	

Fully CCW	necessary.
VARIA BLE CAL

Display Mode

	

LIN
ΤΙΜΕ/DI V

	

SPECTRUM

	

b. Apply α 10 MH z -10 d Bm signal, from α calibrated
VARIA BLE

	

Pushed in to CA L detent

	

signal source, th rough approp riate adapters (BNC female to
Triggering

	

SEALECTRO female, S EALECT RO male to male adapter,
MODE

	

Ρ-Ρ AUTO

	

and SEALE CTRO female to harmonica connector) to Ρ560
SO URCE

	

FREE RUN

	

( Fig . 4-3) . Note : Part numbers for these adapters are
FREQ SPAN/DI V	50MHz

	

provided under Eq uipment Required List . If an accurate
RESO LUTION

	

3Μ

	

10 d B, 50 Ω step attenuator is available, connect it in series
with the signal source .

Oscillosco pe

Vertical Mode

	

R ight
Horizontal Mode

	

Α (If app licable)

3. Adjust th e Lin Mode Baseline Offset
d . Increase the signal input level 10 dB. Ad just th e front

α. Position the trace to the lower area of the graticule

	

panel LOG CA L for 5 division increase (trace is at the top
with th e VERT POSition control .

	

graticule line).

b. Adjust th e

	

Lin

	

Baseline Offset R803

	

(Fig. 4-3)

	

e . Return the signal level to -10 dBm. Repeat steps (c)
clockwise from α fully CCW position to α point wh ere the

	

and (d) until both the Reference Level and Logging circuits
trace stops moving down . (Do not adjust past this point .)

	

are calibrated .

F ig. 4-3. Function IF cali br ation adjustments and test points .

c. Ad just th e 2 d B/Div R ef Level R801 ( F ig . 4-3) so the
trace is at th e 5th graticule line down from th e top.

4-5
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NOTE

	

r. Adju st the 60 dB Gain R663 (F ig . 4-3) so the trace is
at the reference level .

Because of some mainframe drift it is advisable to
periodically remove the signal and check that the
display baseline returns to the bottom graticule line.

	

s. Remove the signal from the input to th e Function I F
amp lifier and replace the connector Ρ560.

f. Switch the display mode to LIN and th e signal input
level to 0 dBm.

	

PHASE LOC K CI RCUIT

g . Adjust L i n Ref Level R 733 (F ig . 4-3) so the trace is
at th e top graticule li ne .

h . Switch the display mode to 10 dB/DIV. Decrease the
signal input level until th e trace is 3 d ivisions from the top
graticule li ne.

i . Cali brate the center screen dynamic range to 20 d B (2

	

7L12divisio n )

	

by adju sting

	

10 dB/Div R703 ( F ig . 4-3) as the
signal input level is changed 20 d B .

	

ΤΙΜΕ /DI V	S PECTRUM
START-CENTER CENTER
FREQ SPAN/DIV

	

.1 MHz or less
j . Set the

	

signal

	

input

	

level

	

to

	

-40 dBm .

	

Adju st

	

RESOLUTION	3 kHz
10 dB/Div R ef Level R802 ( Fig . 4-3) so the trace is at

	

AUTO PHASE LOCK	O FF
graticule center .

	

Display Mode

	

10 d B/DIV
FREQUENCY

	

Approximately 200 MHz

k . I ncrease the signal level to 0 d Bm then adjust the

	

or lower

10 d B Ref Linearity R542 ( Fig . 4-3) so the trace is at the

	

REFERENCE LEVEL

	

0dBm (Gain

top graticule line. fu lly CCW)

Ι . Decrease the signal level in 10 dB steps, checking the
d isplay cali bration for the 10 dB /DIV mode . Trace should
shift down 1 d ivision ±0.1 division per each 10 dB step to α
maxim um of 1 .5 d B over the 70 dB dynamic range. Repeat
steps (h) through (k) until this accuracy is obtained.

Volts/Div

	

.1
m. Set the signal i nput level to -20 dBm and switch the

	

Input Coupling

	

DC
display mode to 2 dB/DIV . If necessary adjust the trace to
the bottom graticule li ne with th e VERT POSition control.

η . Increase

	

the

	

Gain

	

selector

	

setting

	

50 dB

	

for α
REFERENCE LEVEL readout of -80 d Bm.

ο . Ad just the 40 d B Gain R603 (Fig . 4-3) so the trace is
at the reference level or top of the gratic ule .

ρ . Decrease the signal level to --40 dBm. If necessary
position the trace on the bottom graticule line with the
VERT POS control .

q . I ncrease

	

the

	

Gain	selector	setting

	

20 dB

	

for α
REFERENCE LEVEL readout of -100 dBm.

Preliminary

α . Plug α vertical amp lifier unit i nto the Left compart-
ment of the oscilloscope and connect α 10Χ probe to its
Input . (Α separate oscilloscope can be used if desired .)

b . Set the following front panel controls to their
indicated positions :

Oscilloscope

Vert Mode

	

Chop

Vertical Unit

5. Phase LockAd j ustments

α. Remove the cover on the phase lock circuit . Tu rn the
Loop Gain R1350 ad justment (F ig . 4-4) fully CW. Pull off
the jumper, harmonica connector Ρ1316, (between pin 6 of
U 1350 and C1362, Fig. 4-4) .

b . Establish 0 V refe rence for the vertical amplifier
display, by ground ing the probe tip and position the trace
to the center of the graticule . Connect the probe to C1355
at the junction with pin 6 of U 1350 (see Fig. 4-4) .

c. Adjust the DC Offset R 51 ( Fig . 4-5) of the error
amplifier so the output of the compensating amplifier
U 1350 is 0 volt . Tune the Frequency of the 7 L 12 th rough



f . Check that the beat signal amplitude, over the
frequency range of the 71_12 (F ig . 4-6), equals or exceeds
4 V Ρ-P . (Beat signals will appear period ically as the
oscillator sweeps the 1st LO through multiples of the
2.21 MH z reference oscillator .) Approach these beats
slowly to make α good measurement .

L

its range and note the DC shift . Adjust R51, if necessary so

	

h . Slowly tune the FREQUENCY one direction then
the DC sh ift averages about the 0 V level .

	

the other, noting wh ich direction produces the least amou nt
of trace deflection from graticule center .

d . Replace the jumper connector Ρ1316 (pulled in step
α ) and switch PHASE LOC K ON . Connect the probe tip to
ΤΡ 1370 and check for α sine wave with an amplitude of
100 mV or more and α period that is about 20 ms . (Th is
ind icates the compensating amplifier is search ing or oscil-
lating .)

j . Adjust the Loop Gain R1350 slowly CCW until the
trace jumps towards center screen , indicating the circuit hase . Pull th e harmon ica connector for cable W69 . Connect

	

loc ked .
the probe tip to th e center con ductor of W69 .

If the amplitude is below 4 V Ρ -P, it may be due to low
output from eith er the 1st LO or the sampling driver for
the reference oscillator .

g . Change the probe to ΤΡ1370 (Fig . 4-4) . R eplace the
connector Ρ 1341 of W69 on its respective pins and ch ange
the vertical amplifier Volts/Div to 10 m V.

i . Slowly tune the frequency towards the direction of
least excursion, until it is approximately 210 mV (2 .1 div
from center or th e 0 V reference) .

k . Disconnect and remove the probe th en replace the
cover to the phase lock circuit .

Fig . 4-5 . Hybrid circuit module showing the location of the e rr oramplifie r balance adjustment.

01=1 REMEM"Woo
mommommom

Rigorism

~ίί~ίί
SOMME

Calibration-71_12

Fig . 4-4 . Ph ase lock adjustments and ΤΡ .

	

Fig . 4-6 . Beat signals at the outp ut of the erro r amp lifier (W69) .

4-7
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Shaper Calibration

	

quency
α . Establish α 0 V reference for the vertical amplifier

Preliminary

	

d is p lay, by grounding the probe tip and position th e trace
Set the following front panel controls to the settings

	

to the graticule center . Now connect the 10Χ probe to p in
ind icated .

	

7 of Ρ 1315 on the ph ase lock board ( Fig . 4-7) .

2nd LO and Sweep	6 . Adjust 2nd LO Sweep Range and Center Fre-

7 L 12

FREQ SPAN/D I V

	

.1 MHz
RESOLUTION	3 k
PHASE LOC K

	

ON
Display Mode

	

10 dB/DIV
RF Attenuator

	

10 dB
Gain CCW
(REFERENCE LEVEL)

	

-20 dBm
START-CENTER CENTER
FREQUENCY

	

50 MHz
Triggering

	

FREE RUN
ΤΙΜΕ/DIV SPECTRUM

Oscilloscope

Vert Mod e

	

Chop

F ig . 4-7. 2nd LO and sweep shaper adjustments and test points .

b. Adjust Temp Comp R1778 (F ig . 4-7) for +13 V DC
at p i n 7 of Ρ1315 . (+ supply to the 2nd LO.)

ε . Change th e probe from p in 7 of Ρ1315 to ΤΡ1754
( Fig . 4-7) .

d. Preset 131701-131702 (sweep shaper board) and
R 1637-R1598 ( Fig . 4-7) fully CCW. Preset R 1703 th rough
R 1711 (on the sweep shaper board) fully CW.

e. Apply 10 ns markers, modulated by 1 μs and 10 μs
trigger signals in the Harmonic Modulator, to the RF I Nput.

f. Adjust the FINE frequency control to center the
sweep shaper voltage ram p an d the markers on screen (see

Vertical Amplifier Unit

	

Fig. 4-8) . Note : The number of markers may not equal
th ose displayed in th e illustration and it may be necessary

Volts/Div

	

.5

	

to adjust R 1637 ( F ig . 4-7) to sh ift the d isplay so it is within
Input Coupling

	

DC

	

the graticule area .



g . If th e 2nd LO is sweeping 6.5 MHz (6 to 7 major

	

3) Tune the 2nd L O either side with adjustment C71,
markers under the ram p , see Fig . 4-8) the Sweep Range of

	

and note the response flatness of the filter. Response
th e 2n d LO requires no further ad justment . If the sweep

	

should remain flat (within 0.5 dB) to at /east + or
range is incorrect, the Varactor assembly coupling (into the

	

-5MHz of center.
tuned cavity for the 2nd LO) must be changed . This is
accom plish ed as follows :

4) Return the center frequency of the cavity to the
1) Loosen the set screw on th e Varactor assembly clamp

	

center of the graticule . If the filter or mixer need
(F ig . 4-9) with α 5/64 Allen wrench .

	

tuning refer to the replacement procedure in the
Maintenance section.

2) Adjust the 2nd LO Center Freq C71 (F ig . 4-9) to
maximize the amp litud e and number of mar kers under the

	

7. Adjust the Sweep Sh aper ( F ig . 4-7)
ram p .

	

NOTE

3) Turn the Varactor assembly coupling ad justment
screw ( F ig . 4-9) until the oscillator is sweeping 6.5 to
7 MH z . Read just the center frequency as descri bed in step
2), then tighten the Varactor assembly clamp .

ΝΟΤΕ

This may require experimenting to find the optimum
setting because of the interaction. At this time it is
also α good idea to check the response of the
2.095 MHz filter and mixer assembly to see if they
require adjustment. This can be done as follows:

1) Switch the FRED SPAN/DI V to 2 MHz, RE-
SOLUTION to 30 kHz, and the Display Mode
2 dBID/ V.

2) Apply only 10 ns markers to the Input and tune
one of the markers to the center of the screen with
the COARSE tuning control.

Markers Ο Ε~®®

F ig. 4-8 . Chop mode d isplay, that illustrates ; the sweep ramp to the
sweep shaper ci rcuit at ΤΡ1754 and the analyzer d isplay of the
frequ ency markers.

Calibration-7L 12

These adjustments interact and may take time to
obtain the best linearity over +3MHz and -3 MHz
range of the 2nd L O center frequency .

α . Start the procedure by ad justing R1701 and R 1702
to linearize th e 1st few markers at the low voltage end of
the ramp (righ t edge of the d isp lay, see Fig . 4-10) . Do not
be too concerned if the 1st few markers are not calibrate d
to 100 kHz/Div .

b . Ad just R1703 to open and calibrate th e first portion
of th e sweep (see F ig . 4-10C) that follow th e first few
markers affected by ad justments R1701 and R1702 . Now
readjust R1701 and R1702 to linearize the 1st portion of
the sweep as much as possible . (This portion of th e
ad justment procedure does not have to be precise .)

Fig . 4-9 . Location of the 2nd LO adjustments .
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(Α ) Sweep ramp collap sed. Note 6.5 MHz of sweep (six,
1 MHz ma rk ers) under the ramp.

(Β ) After 81701 and 81702 have been adj usted , to linearize
the 1st portion of the sweep .

(C) Display after 81703 has been adju sted to calibrate and
linearize the next portion of the sweep . N ote : These three
adjustments (C1701, C1702, C1703) all i nte ract and requ ire
extra care when adju sti ng, befo re p roceed i ng wit h the
remaini ng ad justments .

410

ε . Ad just 81704 th rough 81711 in numerical sequence,
to calibrate the 6 MHz sweep span . Note that each
ad justment affects α definite portion of the ramp . Α slight
read justment of the preceding adjustment must be made
after each sequential step . Use th e F INE frequency controls
and 131637-111598 to move the sweep across the graticule
as you progress towards th e upper end of the sweep ramp .
It may be necessary in some cases to pull U1560 to reach
th e upper end of the sweep . If U1560 is pulled , switch
FREQ SPAN /DIV to .2 MHz then back to .1 MHz .

d . Rep lace U1560 and pull Ρ1311 ( Fig . 4-7) .

e . Center the FINE frequency controls then ad just
81637 to center the sweep (starting at one end , move the
center bac k about 3 .3 MHz) . Check th at the F INE controls
now adju st the 2nd LO through +1 MHz and -1 MH z
eith er side of center frequency and ensure th at th is portion
is linear and calibrated to 100 kHz/Div .

f . Check that the center F I NE control, sh ifts the center
frequency +0.1 MHz and -0 .1 MH z .

g . R eplace the jumper connector P131 1 . Disconnect and
remove the 10 Χ probe and the marker generator signals to
th e RF I Nput of the 71_12 .

Preliminary

Voltage Memory Circuit

Set th e following front panel controls as indicated .

FREQ SPAN /DIV	100 MHz
RESO LUTIO N	30 kH z
ΤΙΜΕ/DI V SPECT RUM
Display Mode

	

2 d B /DIV
RF Attenuator

	

10 dB
REFERENC E LEVEL

	

-20 d Bm
PHASE LOC K

	

ON
F INE (FREQUENCY)

	

Centered

8. Adjust Voltage Memory

α . Apply α 400 MH z, -30 d Bm signal, from the signal
ge n erator to th e RF I Nput and tune the 7 L12 Center
FREQUENCY to center th e app lied signal on screen .
Reduce the FREQ SPAN/DI V to .1 MHz and RESOLU-
TION bandwidth to 3 kHz keep ing the signal centered on
Screen W;th the COA R SE then F INE tuning cΟη t ιrF ig . 4-10 . Series of pictures to illustrate the fi r st few ste p s in ad- υ 1 ..

justing the sweep shaper ramp to the 2nd LO .

	

(FINE controls affect th e tuni ng in the .1 MHz position .)



τ
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b. Remove the harmonica connector, for cable W69,

	

Since mixer orientation does not affect the bandpass of
from the phase lock search oscillator . Remove the jumpers

	

the two assem blies, the orientation can be ad justed without
Ρ 1311

	

and Ρ1310 ( Fig . 4-11) and connect one jumper

	

changing the coupling if you are careful .
between the center p i ns .

Α 105 MH z detector and α narrowband, high gain,
differential amplifier plug-in unit are required as additional
test equipment to adjust the coupling . These adjustments,
are only required if either of the two assemblies have been
replaced and are not part of the routine calibration
adjustments . Replacement procedure plus adjustments are
described in the Maintenance section of this manual .

d . Switch the FREQ SPAN/DIV to .2 MHz and center
th e signal on screen with the COARSE FREQUENCY
control .

	

Frequency Span and Marker Calibration

ε . Adjust the Memory Cal R1598, for as stable α
400 MH z signal as possible then replace the harmonica
connector for W69 on J1341 and the jumpers Ρ1310,

P1311 to their respective pins .

e. Switch th e FREQ SPAN between the .2 MHz/Div and
.1 MHz/Div positions (no phase lock to phase lock mode)
and note the signal offset . Adjust the Memory Offset
R 1590 ( Fig . 4-11), with the FREQ SPAN/DI V , in the
.2 MHz position, until th e signal offset between no phase
lock to ph ase lock mode is minimum .

f. Switch the PHASE LOC K OFF and the FREQ
SPAN/DIV selector to th e .1 MHz position . Slowly tune the
COARSE FREQUENCY control to ch eck that phase lock
has been disabled. This is indicated by α smooth signal sh ift
across the frequency span as the oscillator is tuned. If the
oscillator was ph ase locked, th e signal would jump from
one locked position to the next .

ΝΟΤΕ

The front pane/ SWP CA L adjustment must be set
before doing this procedure . Approach α// frequency
check points from the low side.

10. Adj ust the 1st LO Power Su pp ly Voltage and
the Frequency Span of the Oscillator

α . Set the 1st LO floating power su pply output voltage
to 25 V DC by connecting α voltmeter between ΤΡ 1532
and ΤΡ1534 and adjusting Voltage Set R 1528 (F ig . 4-12).
Disconnect the voltmeter after the voltage has been set.

9 . Calibrating the 2nd Mixer and 2.095 GHz Filter

	

b. Position th e following front panel controls as indi-
cated .

The 2nd mixer coupling into the filter cavity affects the
response ch aracteristics (bandpass) of the filter mixer
assembly, th e orientation affects the mixer balance . Mixer
balance minimizes α 52.5 MH z spurious response signal .

ε. Apply

	

2ns

	

(500 MHz)

	

markers and the Trigger
Output of the time mar k generator, through the Harmonic
Modulator, to the RF INput of the 71_12. Do not apply any
trigger signal to th e harmonic modulator . If necessary,
ad just the Gain, to display the 1500 MHz marker (3rd
500 MHz marker) and the 10 ns markers. (The 10 ns markers
will ride th rough with the 2 ns markers ; however, their

Fig. 4-11 . Location of and connections requ ired to cali brate the

	

power level ωίΙΙ be down dpproxίmately 10 dB from the
Voltage Memory circuit.

	

2 Πs marker .)

FREQUENCY SPAN/DIV
(Coupled to RESOLUTION)

	

100 MHz
RESOLUTION

	

3 MHz
FREQUENCY

	

1800 MH z
FREQUENCY Readout

	

CENTER
F I NE ( Frequency
Controls)

	

Centered
Display Mode

	

2 dB/DI V
RF Attenuator

	

10 dB
VID EO FI LTER

	

ON
Gain

	

-50dBm REFER-
ENCE LEVEL
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(β ) Αλj ι s τme ίιτ on S .vwι , C -, ω Bw rd,

F ig. 4-12 . Locatio n of the ad ju stments fo r frequency span and
mark er (notch ) calibration .

d . Change the marker output of th e time mark gener-
ator to 10 ns and locate the 1800 MH z marker . Ad j ust the
Center Freq Upper Limit R 1441 (F ig . 4-13) to center the
1800 MH z marker on the graticule. Decrease the FREQ
SPAN/DIV to 2 MH z for the final ad justment of R 1441 .
Note : Remember to approach the 1800 MHz FRE-
QUENCY readout from th e low si de .

e. Return the FREQ SPAN/DIV to 100 MH z position
and remove the time mark generator mar ker signals to the
RF I Nput.

f. Tune the center FREQUENCY to 0000 .

g. Ad just the Center Freq Lower Limit R1448 (Fig .
4-12Α) to center the 0 Hz response in the graticule.
(Reduce the FREQ SPAN/DIV to 2 MHz for the final
adjustment.) Ensure that the F REQUENCY readout
CENTER button is depressed .

h . Return the FREQ SPAN/DIV to 100 MH z and tune
the center FREQUENCY to approximately 1000 MHz.
Re-apply 10 ns markers th rough th e Harmonic Modulator
to the RF I Nput.

i . Ad just th e Freq Span Cal R1416 ( Fig . 4-12) for 1
marker/Div .

11 . Calibrate ΜΑΧ SPAN Marker

α . Switch the FREQ SPAN/DIV to MAX position.
Remove the time marker signals to the 71_12 RF I Nput so
the 0 Hz response is easily recognized . Tune the center
FREQUENCY to 900 MHz .

b . Adjust Freq Span ΒαΙ R 1251 ( Fig . 4-12 Β ) to set the
0 Hz response on the zero (left graticule line) .

c. Center th e marker (notch) under the graticule center
line (900 MHz d ial setting) with Marker Centering R 1422
(Fig . 4-12Α) .

d . Change the center FREQUENCY readout to
1800 MHz. Re-apply the 2 ns markers, from the time mark
generator, and note the location of the 1500 MH z marker .
Change to 10 ns markers and ad just th e Gain, if necessary,
until the 1800 MHz marker is visible.

e. Center th e marker (notch) under the 1800 MH z signal
F ig . 4-13 . Locatio n of R956, calibrator outp ut level adjustme nt.

	

by ad justi ng Marker Cal R 1421 (Fig . 4-12Α) .



This completes the center frequency an d marker cali bra-

	

ε. Accurate -30 dBm Signal Source (Signal substitution
tion .

	

method) .

50 MHz Calibrator

	

ΝΟΤΕ

12. Ad just

	

the

	

Calibrator

	

Output

	

(-30 dBm
±0.3 dB)

Since the output of the 71_12 Calibrator contains
harmonics, direct power measurement is not possi ble . The
following are suggested methods and procedures :

α . Vecto r Voltmete r Method (Hewlett Packard Model
8405ΑVecto rVoltmeter)

	

2) Apply α cali brated -30 dBm 50 MH z signal to the
RF I Nput of the 7L12 and tune the signal to the
graticule center . Adjust the VAR IABLE Gain control to

1) Terminate the "Α" probe, with α BN C 50 Ω

	

positio n the top of the signal to α reference line (2nd or
feedthrough termination and connect the probe through	3r d from the top) .
the termination, to the CAL OUT connector on the
71_12 .

3) Disconnect the -30 d Bm reference signal, then
apply the 7 L12 CAL OUT signal to the RF I Nput

2) Switch the Vector Voltmeter frequency to

	

connector .
50 MH z .

4) Adjust the output of the 71_12 Calibrator, with
3) Check th at the RMS reading is between 6.85 mV

	

R956 for -30 d Bm.
to 7.3 mV (-30 d Bm is 7 .07 m V RMS, into 50 Ω ) .

4) The calibrator output level can be adjusted by
removing the left vertical plug-in unit and the oscillo-
scope left side panel to gain access to the 7 L12
cali brator . Ad just R956 ( F ig . 4-13) for an output level
of -30 dBm (7.07 mV RMS) .

b. Using α Power Meter (within 0.1 dB) and 50 MHz
Low Pass Filter, with 40 dB or more rolloff at 100 MHz :

	

FREQUENCY

	

400 MHz
(General Microwave Powe r Meter Model 454Α , o r Hewlett

	

FREQ SPAN/DIV	1 MHz
Packard Model 432Α Power Meter) .

	

RESOLUTION

	

30 kH z (Uncou pled from
the FREQ SPAN/DIV
selector)

ΝΟΤΕ

The insertion loss of the filter, must be accounted for
to an accuracy of 0.1 dB.

The power meters that were recommended for the
preceeding method, can be used to verity the signal
source output level.

1) Set th e FREQ SPAN /DIV to .5 MH z and the
RESO LUTIO N to .3 MH z . Switch the RF attenuator to
10 dB and the Gain selector fu lly CCW. Push the
2 dB/DIV LOG display button.

RESO LUTION

Calibration-7L12

13. Ad just the Bandpass of the 105 MHz I F
Amplifier and 300 kHz Filter

α . Set the following front panel selectors to the posi-
tions ind icated .

Display Mode

	

2 dB/DIV
Phase Lock	On

b. Apply either α 400 MHz signal from α signal gener-
1) Connect the power meter through the filter to the

	

ator, or the 50 MHz CAL OUT signal from th e 7 L12
CA L OUT co n nector and measure th e output level .

	

calibrator to the RF I Nput . Ad ju st the generator output or
the Gain of the 7Ll2 u ntil th e 400 MHz signal is d isplayed
on screen . Center the F INE tuning controls then tune the

2) If necessary adjust the 71_12 cali brator output as

	

signal to the graticule center with the COARSE frequency
descri bed in method 1) .

	

tuning control .
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c . Change the RESOLUTION to 3 MHz and establish α

	

2) Adjust the input and center resonators to shape
signal amplitude of approximately 7 divisions with the

	

the display and the output resonator to keep the
generator output or the 71_12 VARIABLE Gain control .

	

response centered.

3) Adjust C456 (Fig. 4-15) for maximum bandwidth
d . Adjust the 105 MHz IF amp lifier, and the wide filter

	

andamplitude.
bandpass

	

characteristics;

	

with

	

C82, the 3 MHz h elical
resonator, (Fig . 4-14) and C456, in the filter circuit (Fig .
4-15) for α response that is similar to the illustrated in Fig.

	

Bandpass at the -6 dB down point should eq ual 3 MHz
4-17 .

	

±10% ; h owever, the specification is within 20% of the
resolution bandwidth selected . The response flatness can

NOTE

	

vary as much as 2 dB . Fig. 4-16 illustrates this variation
with dashed lines. The shape should resemble that of the

Keep the signal centered as the tuning adjustmen ts

	

illustration .
are made. Switch back to 30 kHz or 3kHz RESOLU-
TION periodically, to ensure that the signal is tuned

	

e. Set the FREQ SPAN /DIV to .1 MHz and the RE-to the graticule center. (Th is locates the center of the

	

SOLUTION to 30 kHz. Carefully center the signal with the10MHz IF.) There is no recommended sequence of

	

FINE tuning controls .
adjustments,- however, the following is applicable for
most instruments:

	

NOTE

1) Adjust C82 so the response moves slightly to the

	

It is important to calibrate in thephase lock mode,
left of center or the low frequency side of the
display.

HO-.c,d ω s,τ ,itor . Αι '. ιst Ι :

	

, .
πιι !,3{t f οι hamdpass shape and ti r ι
tight . ι cΙ ; ιι s', ηι e π t for center fre q .

're1ίεαΙ resonators can be ad ι ι ~ , ι , ι ι
ι

	

. η

F ig . 4-15 . Wide band filter adjust C456 .

Fig . 4-16. Typical response characteristics for the 105 MHz and
F ig . 4-14 . 105 MHz IF and 3 MHz bandwidth adjustments.

	

wide filter .

4- 1 4



Remove the shiel d cover over the post resolution amp-

	

g. Reconnect, th e plugs for cables W307 and W356, to
lifier . Remove Ρ304 (ju mper for relay Κ357 see F ig . 4-17Α ) .

	

their respective pins and replace the jumper pl ug for relay
Remove Ρ301 and Ρ303 of cables W307 and W356 . Connect

	

Κ357 .
Ρ301 of cable W307 to J303 . E nsure that the signal lead of
Ρ303 is connected to pin 1 of J 303 .

h . Switch the RESOLUTION to 30 kH z FREQ SPAN /
DI V at 100 kH z . Ensure that the signal is still centered on

f . Change the RESO LUTION to 3 MH z . Ad just the

	

screen and if necessary tune to center with the F I NE
narrow filter circuits with C472 and C475 (Fig . 4-17Α ) for

	

FREQUENCY controls then switch the RESO LUTIO N to
α flat topped response that is similar to the illustration of

	

300 kHz .
Fig . 4-17Β . NOTE : Keep the response centered as these
ad justments are made . Do not change the front panel
tuning controls or the frequency of the signal generator .

	

i . Adjust the 300 kH z filter, with C322 through C348
Bandpass, at the 6 dB down point, should equal 500 kH z to

	

(Fig . 4-18Α ), for α response that is similar to that shown in
600 kHz .

	

Fig. 4-18 Β .

F ig . 4-17 . Connections, adjustments, and typical response when

	

F ig . 4-18 . 300 kH z filter adjustments and typical respo nse cha r-
adjusting the na rrow post amplifier filter .

	

acteristic .

(Β ) Typical flat top response when narrow filter is adjusted
cor rectly .

Calibration-7 L 12

(Β ) 300 kH z filte r response.

4- 1 5
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NOTE : If the response is similar to the illustration of

	

illustrate d in Fig. 4-19Α so the signal am p litude remains
Fig. 4-18Β, try tweaking each capacitor α slight amount . If

	

constant th rough all resolution settings . NOTE : Decrease
the response is not centered or is assymetrical, ad j ust the

	

the sweep speed to maximize the signal amplitude for the
capacitors to

	

center

	

and	peak the amp litude of the

	

300 Hz RESO LUTION setting .
respon se, then ad just each filter until the response is
symmetrical and 300 kHz ±10% wide . (The input and
output resonators usually affect the centering and band -

	

TABLE 4-1
width of th e d isplay and th e center resonators the display

	

FREQUENCYslope.)

	

RESOLUTION Ι SPAN/DIV	AD JUST

3 MHz

	

1 MHz

	

R 307 (3 MH z Ampl)
14 .

	

Adj ust

	

the

	

Resolution

	

Gain

	

Leveling

	

.3 MH z

	

.1 MHz

	

R 357 (300 kHz Amp l)
Compensation

	

30 kHz

	

10 kH z

	

R 367 (30 kHz Amp l)

α . W ith

	

the signal

	

ph ase

	

locked , reduce the FREQ

	

3kHz

	

1 kHz

	

R377 (3 kHz Αmρl)
SPAN/DIV to 10 kHz and switch the RESOLUTION to

	

300 Hz

	

.5 kH z

	

R 387 (300 Hz Amp l)

30 kHz. Center the signal on screen with the VARIABLE
tuning control and set th e signal amp litude to approxi-

	

e. Change th e FREQ SPAN/DIV to 1 MHz, RESO LU-mately 7 division with the VA R IABLE Gain control .

	

ΤΙΟΝ to 3 MHz, RF Attenuator to 0 d B, and Gain selector
fully CCW. Position the baseline of the d isp lay on the

b. Preset R367 and R377 for maximum amplitude at

	

bottom graticule line, then ad j ust the Gain selector and
3 kHz and 30 kH z resolution .

	

VARIABLE Gain control for α signal reference level of
7 divisions .

ε . Switch

	

th e

	

RESOLUTION

	

between 30 kHz at
10 kHz/Div and 3 kHz at 1 kHz/Div. Select the RESOLU-
TION setting with th e lowest signal amplitude and ad j ust to
α reference level of 7 divisions with the VARIABLE Gain
control .

g. Adjust the 10 dB gain R267 (Fig . 4-19Β ) so the signal
d . Compensate th e gain for each RESO LUTION setting

	

amplitude equals th e 7 division reference amp litude estab-
with th e amplitude ad justments listed in Table 4-1 and	lished in step (e) .

f . Switch the RF Attenuator to 10 dB and increase the
Gain selector setting 10 d B (one position CW from the
reference setting) .

F ig . 4-19 . Resolution gain compensating adjustments.
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h . Increase the RF Attenuator setting to 20 dB an d the

	

15. Preliminary Adj ustment of the Gain Slope for
Gain selector an additional 10 dB.

	

the Resolution Am plifier

i . Adjust the 20 dB Gain R 297 ( Fig . 4-19Β) so the signal
amplitude is again 7 d ivisions.

j . Switch the RF Attenuator to 30 dB and increase the
Gain selector 10 d B . Ch eck that the signal am plitude equals
7 divisions ±0.5 d iv . NOTE : Since there is no ad justment
for 30 dB gain, it may be necessary to compromise between
the 10 dB gain adjustment and the 20 dB gain adjustment .

α. Set the FREQ SPAN/DIV to MAX, RESO LUTION to
.3 MHz, RF Attenu ator to 0 dB, Gain selector fully CCW
and the VAR[ABLE Gain control in its CAL detent so the
REFERENCE LEVEL readout is -30 dBm .

b. Apply α 10 MH z, =-35 dBm signal to J240 (in put to
resolu tion pre-amplifier) see Fig. 4-20Α.

c. Switch th e Display Mode to 2 dB /DIV and adjust the
signal generator output so th e low frequency si de of the
display (left edge) crosses α reference graticule line (3
divisions from the top) .

d . Ad j ust the H igh End Slope, R417, H igh End Break
Point, R411, and th e Low End Slope, R416, ( Fig . 4-20 Β )
for α gradual slope to the display as illustrated in Fig.
4-21 . NOTE : This is an approximate adjustment, check
the flatness response as per th e procedure descri bed in the
Performance Check section , noting th ose portions of the
span that need correcting ; then, ad just that portion of the
gain slope to esta blish α flat gain across the 1 .8 GHz
frequency span .

16 . Adjust the Post Resolution Amplifier Gain

This adjustment sets th e gain of the post resolution
amplifier so an in put signal level of -15 dBm will provide
full screen deflection.

α. Switch th e FREQ SPAN/DI V to .1 MH z and the
RESO LUTION to .3 MHz.

F ig . 4-21 . Typical gain compensating slope. F i nal slope depends on
flat ness of the analyzer . Adjust after flatness has been checkedF ig. 420. Adjustments for the gain slope.

	

(Gain at 1 .8 GHz -4 dB, breakpoint -2 dB at 1 .6 GHz) .
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b . Pull Ρ303 of W356 and apply α 10 MH z, -15 dBm

	

c. Tune the 71_12 FREQUENCY to the center of the
signal, from the signal generator to p in 1 of J303, using

	

two signals and ad j ust the output of the generators so the
appropiate adapters . Tune the generator frequency around	am p litude of both signals is at least full screen, or until
10 MHz to maximize th e trace deflection .

	

si debands can be observed on the d isplay .

d. Ad just IM Ad j C95 ( Fig . 4-22) to minimize the
c. Adjust the Post Resolution Amp l Gain R425 (F ig .

	

amp litude of th e sideband s .
4-20Β) for α display level of 8 divisions (full screen) .

d . Replace Ρ303 of W356 on J303 and the sh iel d cover
for the post resolution amp lifier section .

17 . Minimize Intermodulation Prod ucts

α . Set the following front panel controls as indicated :

FREQ SPAN/D IV

	

.5 MHz
RESOLUTION	30kHz
Display Mode

	

10 dB/DIV
RF Attenuator

	

OdB
Gain

	

Fu lly CCW
REFERENCE LEVEL

	

-30 dBm

e. Remove the signal generator hooku p to the 7L12 RFI Nput.

υ95
Adjust for minimum

3rd order inter-
τηούυιαtϊοη produe ,,

b . Apply two signals separated by 1 MHz, from two

	

Fig. 422. Location of C95 ( ι .Μ. Adj) i n 3rd mixe r assembly .
50 Ω

	

signal

	

generators, through

	

10 Χ attenuators (for
isolation) th en th rough α BNC Τ' connector to the RF

	

Th is completes the calibration of th e 71_12. The Perfor-
I Nput . (F ig . 3-8, in th e Performance Section illustrates the

	

manceCheck will verify that all calibration adju stments have
equipment setup.)

	

returned the instrument to Specifications .



This section describes the functions of the major circuits

	

Signals

	

within

	

the

	

1 .8 GHz span

	

are converted to
in the 71_12 and their relationship to other circuits in the

	

2.095 GHz IF when they are mixed , in α balanced mixer,
overall operation of the 71_12. The description is general,

	

with the swept frequency from the 1st LO. The 1st LO
and intended as an aid for the technician or operator so he

	

(local oscillator) is tuned and swept over άηγ portion of the
may better service or operate the instrument . Α detailed

	

frequency

	

range,

	

from 2.095 GHz to 3.9 GHz. Below
description

	

of

	

circuit

	

concepts,

	

that

	

are

	

common

	

to

	

frequency spans of 100 kHz/Div the 1st LO is not swept in
spectrum analyzers, are described in TEKTRONIX Concept

	

frequency but is normally phase locked to α stable reference
booklet

	

"Spectrum

	

Analyzer

	

Circuits",

	

Part

	

No.

	

oscillator . The 2nd LO becomes the swept oscillator . Phase
062-1055-00.

	

lock operation is described later.

This section begins with α functional block diagram

	

The

	

2.095 GHz

	

IF

	

signal

	

from

	

the

	

1st mixer, is
description . This is followed by more detailed analysis of

	

transmitted through the traveling wave damper (or filter), α
major circuits . Positive logic is used to describe logic

	

2.2 GHz low pass filter, and α 2 .095 GHz bandpass filter
operation . Α block d iagram at the front of the schematics,

	

(with α bandpass of 10 MHz) to the 2nd mixer . As
and the schematic diagrams include pertinent waveform and

	

previously

	

stated,

	

the

	

traveling

	

wave filter acts as α
voltage data which should aid in troubleshooting and

	

directional coupler to provide optimum transfer of the
understand ing the operation of the circuits . These wave-

	

2.095 GHz

	

IF

	

and

	

terminates other frequencies. This
forms and voltages are not absolute but are intended to

	

improves the sensitivity of the mixer and eliminates the
help understand the signal flow and general operational

	

need for attenuators or pads between the two mixers .
function of each major circuit .

Signal Path

The 71_12 is α swept front end spectrum analyzer that
covers the frequency span from 0 to 1 .8 GHz. As previously
written, α detailed block diagram in the Diagrams section,
illustrates signal paths and the function of each major
circuit . Refer to this diagram as you read the following
description .

The 105 MHz IF with the 3 MHz bandwidth, is next
Signals app lied to the RF INput, can be attenuated from

	

converted to 10 MHz by mixing 105 MHz with α crystal
0 dB to 60 dB by an accurate 10 d B step attenuator . From

	

controlled 95 MHz 3rd local oscillator .
the attenuator, the signals pass through α 1 .8 GHz low pass
filter which attenuates frequencies above 2.1 GHz 50 dB or
more. This prevents these h igher frequencies from gener-

	

The 10 MHz output, from the 3rd mixer, is amplified in
ating spurious responses in the 1st mixer.

	

selectable

	

10 dB gain

	

steps, then

	

switched

	

around or
through bandpass resolution filters . R esolution selections
provid e bandwidths, in decade steps, from 3 MHz to

Good balance is important in the 1st mixer if unwanted	300 Hz. Signals within this 10 MHz IF, with α bandwidth
spurious signals are to be rejected . To maintain balance, the

	

determined by the Resolution selected, are amplified by α
input and output of the balanced mixer is isolated from

	

post resolution amp lifier that provides both α variable gain
reflections or impedance changes down the line . Α 3 dB pad	controland compensating gain slope to offset the increased
isolates the input of the mixer from the output of the low

	

loss in sensitivity, through the microwave circuits, at the
pass filter and α traveling wave damper isolates the output

	

higher frequencies . The degree of gain slope, is adjustable
of the mixer from reflections caused by mismatch imped-

	

and controlled by the sweep voltage that controls or sweeps
ance through the 2nd I F filter . Rejection of spurious signals

	

the 1st LO. As the frequency increases, the gain of the
with reference to the RF I Nput that are above 2.1 GHz are

	

amplifier increases to maintain α flat response across the
down at least 70 d B .

	

1 .8 GHz span .

Block Diagram

CI R CU IT D ESCR I PTIO N
Section 5-71_12

The 2.095 GHz IF, with α bandpass of 10 MHz, is
converted to 105 MHz IF, in the 2nd mixer by mixing
2.095 GHz with 2 .2 GHz from the 2nd LO . In the 105 MHz
IF, the signals are amplifie d and then the IF bandwidth is
reduced to 3 MHz by three h elical resonators in cascade.

The 2nd LO is the swept oscillator when the frequency
span is 100 kHz/Div or less . The frequency span for the 2nd
LO is 1 MHz or less . Its frequency can be tuned + or
-1 MHz either side of center by the front panel FINE
tuning controls .
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Signals with in th e bandpass of the 10 MHz IF are then

	

When automatic phase lock is enabled , the current ramp
processed through the Function I F amplifier . This amplifier

	

to th e tuning coil is removed and rep laced by α constantin con junction with the pre-resolution amplifier, provi des

	

current . Α sinusod ial current is app lied, as α search signal,
10 dB selections in gain, from 0 to 70 d B and α linear or

	

to the FM coil in the YIG oscillator . This sweeps the
logarithmic

	

display .

	

Two

	

log

	

displays,

	

2 dB/Div

	

and	resonator approximately 1 .15 MH z about its center fre-
10 dB selections in gai n from 0 to 70 dB and α linear or

	

quency until α lock point is found. After phase lock, th e 1st
sate for the gai n variation as the resolution bandwidth and

	

LO frequency remains constant or locked in phase to some
dis p lay modes are ch anged . The reference am plitude for

	

multip le of the reference oscillator .
each d isplay mode remains constant for all combinations of
RESOLUTION and Display mode . From the F unction I F,
signals are demodulated by α linear detector, amplifie d by α

	

As previously stated ph ase lock operation involves thevideo amplifier, summed with voltage levels for vertical

	

comparison of th e 1st LO oscillator to α reference oscillatorpositioning and applied th rough push -pull am plifiers to the

	

via α phase detector . The output of the detector is α voltageinterface terminals of the oscilloscope mainframe .

	

that is p roportional to the phase differential between the
two oscillators . This voltage is amp lified , filtered , and fed
back in α manner to lock the oscillator to the reference andThree auxilliary circuits can be switched into the video

	

maintain α constant phase d ifference . It is important tosignal path . These circuits provide ; video filtering of high	notethat while α ph ase difference exists, there is nofrequency components such as noise, pulsed video signal

	

frequency error . When locked , the long term frequencyprocessing, to stretch the fall time and enhance the

	

stability of the locked oscillator is that of some Nthbrightness of pulsed spectra, and baseline suppression so

	

multiple of the reference oscillator .
waveform i nformation can be photographed with out flair
(excessive illumination) from α brigh t baseline .

In the 71_12, the reference oscillator drives α pulse
generator wh ich generates relatively narrow (about 100 ps)The mar ker or ditch that is dis played i n th e MAX SPAN

	

ou tput pulses. These pu lses gate α samp ler, wh ich allow α
position of the FREQ SPAN /DIV selector, is generated by α

	

portion of the locked oscillator waveform to pass through.
marker generator . This mar ker position is relative to the

	

Since the locked oscillator frequency is 1000 to 2000 times
setting of the COA R S E C F control and indicates to the

	

the reference oscillator frequency, outpu t samples are
operator that portion of th e 1 .8 G Hz display that will be

	

produced at discrete m u ltiples of th e reference . These
disp layed at lesser frequency spans . The marker is in jected	sam ples are integrated and develop the voltage that is fed
into the video at α summing amplifier that drives the

	

back to control or lock the 1st LO .
vertical outp ut am plifier stage .

The phase detector operation can be descri bed by
This completes the signal path of input signals . The

	

considering wh at h appens when α step voltage is applie d to
remaining blocks or circuits are relative to frequency span,

	

one port of α directional coupler, as illustrated in Fig . 5-1 .
phase lock, frequency tuning, and the 50MHz -30 d Bm

	

If port 1 receives the step voltage, port 2 has no outpu t,
calibrator .

	

port 3 h as α rectangular pulse output and port 4 has the
remaining energy .

Phase Lock or Frequency Stabilization

	

Α narrow rectangular pulse from the sampler driver, at
The 1st LO for th e 7 L12 is α yttrium-iron-garnett (YIG)

	

the reference oscillator period , and the outpu t of the 1st
LO are app lied th rough the directional coupler to α diodetuned transistor oscillator . YIG is α material wh ich changes

	

detector . The detector ch arges to the voltage of theits resonant frequency when su bjected to α varyi ng mag-
netic field . The intensity of the magnetic fiel d is co ntrolled
by current through α tun ing coil . When the oscillator is

	

Port 1

	

Port αswept (MAX span to .2 MH z/Div) α current ramp from the
YIG coil driver drives the tuni ng coil .

	

0
V-

--J-At frequency spans 0.1 MH z/Div and less, the 1st LO is
normally automatically loc ked in phase to some multiple of
α 2.21 MH z reference oscillator . The circuits th at stabilize
th e 1st LO, for th ese narrow frequency spans, mai ntain

	

0 ν JL

	

0 ν
incidental

	

FM

	

at

	

less

	

than	200 Hz

	

Ρ-P .

	

Th is

	

permits

	

Port 3

	

Port 2
effective use of resolution bandwid ths as narrow as 300 Hz .
Phase lock is automatic, unless th e front panel PHAS E

	

pi g , ς-1 . Signal outputs of directional coupler with α stepLOCK switch is in its OFF position .

	

voltage applied to port 1 .



rectangu lar pulse plus th e amp litude (at that time) of the

	

The 2.2 GHz low pass filter, 2.095 GH z bandpass filter,
coupled oscillator signal . The summation of th ese signals is

	

and 2nd mixer assem bly, are tuned so the bandwidth isproportional to the phase d ifference between the 1st LO

	

approximately 15 MHz. Bandpass and center frequency are
and the reference oscillator pulsed step voltage . Th is voltage

	

tuned by series capacitors, C15, C16, C17, and the coupling
is amplified by the error amp lifier and drives the compen-

	

of the mixer . The coup ling will also affect the mixer
sating amp lifier . Output of the compensating am plifier th en

	

efficiency and signal to noise ratio . The mixer, α single
maintains α constant phase difference between the 1st LO

	

balanced type, is oriented in the chamber so one of two
and some multiple of the reference oscillator .

	

balance points provides th e best rejection of α 52.5 MHz
spur th at is generate d by IM products between the 1st and
2nd LO.

When the 1st LO switches from α swept oscillator to
ph ase locked mod e, its ce nter frequency shifts to the first
lock point it finds. The

	

2nd

	

LO becomes the swept

	

The active component for the 2nd LO is transistor Q20.
oscillator, th erefore its center frequency must shift an equal

	

Its collector load is α strip resonator that is coupled to α
amou nt and opposite to the 1st LO (in effect), to offset the

	

resonant tan k assem bly Α70, th e frequency determining
center frequency change . This is accomplished by the

	

circuit . The frequency of this resonant tan k is tuned by
memory offset d igital circuit .

	

Center Frequency ad justment C71 and α variable capaci-
tance diode assembly . The 2nd LO is swept when the
FREQ SPAN is .1 MH z/Div or less, by applying α calibrated

The digital system looks at the offset voltage of the 1st

	

portion of the sweep voltage to this Varactor d iode
LO before and after phase lock th en generates an offset

	

assembly . The oscillator is swept 1 MHz or less dependi ng
voltage which is applied, through α summing amplifier, to

	

on the FREQ SPAN selected . Calibration of the frequency
the 2nd LO . The 2nd LO center frequency will now hold

	

span is partially determined by the coup li ng of this Varacto rthe d isplayed signal near the position it h eld before phase

	

assembly into the resonant circuit .
loc k was established.

The 1st LO is hermatically sealed to increase operating
time and must be replaced as α unit. The ph ase detector and
2nd LO assembly are also semisealed and shou ld be
replaced as α unit : See Maintenance Section.

Circuit Descr iption-7 L12

Two band-reject filters, consisting of 1/4 wave-length
stu bs th at are separate d 1/4 wave-length along the 2nd
mixer output transmission line, suppress 2.3 GH z (sum of
2.2 GH z and 105 MHz I F ) and 4.3 GHz (sum of 2.2 GHz
and 2.095 GH z) from reach ing th e 3rd I F .

DETAILED CI RCU IT DESC RIPTION

	

The phase detector consists of ; the sam pling gate, error
amplifier, and α directional coupler to the Αυχ Output . The

Th e following analysis is more detaile d than the block	sampling gate is turned on by st robe pulses from the
diagram in the th eory of circuit operation . The obj ective is

	

sampling pulse driver at α 2.21 MHz rate . When the gate is
to aid in servicing or operati ng the i nstrument .

	

open, th e detector looks at d iscrete intervals of the 1st LO
frequency and detects ph ase difference between it and

Microwave Input Circuits

	

some multiple of the 2.21 MHz reference oscillator . This
detected d ifference is integrated, filtered and amplified byThe step attenuator, 1 .8 GHz low pass filter, 3 dB pad ,

	

the error amplifier. The error amplifier output feeds this1st mixer, and traveling wave damper are complete assem-

	

voltage bac k through α compensating amplifier to the FMblies that must be replaced as α unit if defective . The

	

coil of th e 1st LO to maintain frequency stability and α2.2 GHz filter, 2.095 GHz bandpass filter and the 2nd	constantph ase difference.mixer assem bly consists of two sub-assemblies ; 2.2 GHz low
pass filter-2.095 GHz bandpass filter, and the 2nd mixer
assem bly . The bandpass and center frequency of the filters

	

The Αυχ Output jack J35 provides access to the sweptplus th e balance of the mixer are ad justable .

	

frequency of th e 1st LO.

The phase detector and 2nd LO assembly are composed
of hybrid circuits, on ceramic substrates, and one circu it
board mounted in separate chambers . The complete unit is

	

105MHz IF Amplifier, 3rd Mixer and Oscillatorthen sealed with α conductive sealant. This seal should not
be broken or repair attempted . The 2.2 GHz oscillator

	

Signals within the 10 MHz bandwidth of the 105 MHz
center frequency and sweep span are controlled by α

	

I F, are amp lified by Q85. The output load for Q85, is α
resonant chamber that i nclud es α Varactor assembly . The

	

three sectional h elical resonator that is tuned so the
Varactor assem bly tunes the resonant frequency of the

	

bandwidth is reduced to 3 MH z. The 3rd mixer converts the
chamber. Its fu nction and effect on the oscillator are

	

105MHz I F to 10 MHz I F, by mixing 105 MHz with the
described later.

	

output of α crystal controlle d 95 MHz oscillator .
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Aperature coupling is used between each section of the

	

The resol ution section contains th ree crystal filters (for
h elical resonator. The 3rd mixer is α double balanced or

	

300 Hz to 30 kH z resolution) and α 300 kH z coupled -
ring mixer with its outpu t transformer coupled th rough	resonatorfilter . The 300 kHz filter consists of six resonant
transformer Τ95 to the 10 MHz pre-resolu tion amplifier .

	

sections and an amplifier . Signal path th rough or around
Τ95 is ad ju sted to minimize 3rd order intermodulation

	

the filters, is d irected and controlled by relays Κ300, Κ357,
products of any signals within the 10 MHz bandwidth of

	

Κ353, Κ356, Κ354, and Κ355. These relays are energize dthe 105 MHz I F .

	

as the RESOLUTION cam switch S108A is switched to
positions that connect the relay armature to the -15 V
power source.

10 MHz I F Pre-resolution Amplifier and Resolu-
tion F ilter Circuits

Three circuit blocks comprise th e resolution circuit; the
10 MHz preamplifier, five selectable resolution filters, and α
post-resolution amplifier . As th e resol ution bandwidth is
selected, gain compensation is provided to maintain the
signal level i nputto the Function Ι F amplifier . The Function
I F amplifier is then adjusted so α constant signal reference
level is maintained on th e d isplay for changes of resolution
or display modes .

Amplitude adjustments for each filter section, establish α
consistent signal output level as the resolution is changed.
The signal reference level on screen, therefore, remains
constant th rough the RESO LUTION range. It is important
when aligning the filters, th at their center frequency is
centered on the others. This is done by switch ing in one of
th e crystal filters period ically to re-establish the center of
th e bandpass for the 300 kHz and 3 MHz filters .

The resol ution output amplifier provides approximately
The signal path through the Resolution Preamplifier

	

15 dB of gain (at low frequencies) with α gain slope of
depends on

	

the position of relay Κ280 . This relay is

	

approximately 4 dB of additional gai n as the frequency
energized in all positions of the Gain selector except the

	

increases to 1 .8 GHz. This gain slope compensates for loss
first two (0 dB and 10 dB) . When energized , th e signal path	in sensitivity th rough the microwave circuits as the fre-
is through Q280 and Q290, which has α gain of 20 d B . Gain

	

quency increases. The response across th e 1 .8 GHz span
of the operational amplifier, containing Q250 and Q260, is

	

therefore remains relatively flat (with in ±1 .5 dB).
increased by 10 dB when the base of Q270 is grounded
th rough the Gain selector . This occurs every odd 10 d B step

	

The gai n slope is attained by applying α portion of theof the selector .
1st LO (YIG oscillator) driving voltage to voltage divider
circuits across the emitter load for Q430 . As frequency of

W ith the Gain selector fully CCW (0 dB), the 10 MHz

	

the 1st LO increases, the positive-going ramp turns the PIN
input signal to Τ240 is amplified by the I F amplifier Q240

	

diode CR415 on, then th e PIN diode CR418 is turned on as
and the operatio nal amplifier that contains Q250 and

	

the ramp reach es its upper limit . These diodes shunt the
Q260 . The front panel AMP CALad justment R80, sets the

	

degenerative emitter resistance of Q430 and increases the
gain of Q240 so α -30dBm 50 MHz signal, at the RF

	

gain of the stage. (Gain of the stage is α fu nction of the
INput provides full screen signal amp litude .

	

emitter to collector impedance ratio .)

Switch ing the Gai n selector one position CW, grounds

	

R411 ( Hi End Break Point) adjustment, sets th e voltage
the base of Q270 wh ich turns the transistor on, pulling

	

point (or frequency) that CR418 turns on . Si nce its current
some of the feedback current to Q250 . The closed loop

	

source is through R410 and R 412, it produces α pro-
gain of the stage is therefore increased 10 dB . Gain is

	

nounced increase in th e gain slope. The slope adjustments
accurately calibrated by the 10 dB gain adjustmen t R 267.

	

are set so the break poi nt occurs at approximately 1 .6 GHz.
The slope increases the gai n about 2 d B between 1 .6 GH z
and

	

1 .8 GHz for α total

	

of 4dB above low frequency
Increasi ng the Gain selector position an add itional

	

reference .
10 dB, opens th e base of Q270 and energizes relay Κ280.
The output of Τ264 is now switched th rough an additional

	

The 10 MHz I F i nput signal is channelled, by Κ357,Op Amp Q280-Q290, for 20 dB of gain .

	

through eith er α wide filter (3 MHz) or α narrow filter, for
additional sh aping and noise reduction . Bandpass of the

I ncreasing the Gain position to 30 dB, again grounds the

	

narrow filter is between 500 kH z and 600 kHz. Κ357 is
de-energized when the RESO LUTION is switched frombase of Q270, increasing the gain of the preamplifie r an

	

3 MHz to 0.3 MHz .additional

	

10 dB for α total gain increase through the
preamplifier of 30 dB. As previously described, the relay
Κ280 remains energized th rough the remaining four posi-

	

Reference Oscillator and Sampling Gate Drivertions of the Gain selector (total range of the selector is
70 dB, th e rest of th e gai n variation being provided in the

	

The reference oscillator is α 2.21 MHz crystal controlled
function I F ).

	

oscillator and amplifier that drives α snap-off diode to



generate α narrow pulse signal . These pulses d rive the
sampling gate in the phase detector.

Q1338 is tu rned on when the FREQ SPAN/DIV selector
is set to some position withi n the phase loc k mode. This
turns Q1339 on, which supplies the current for Q1330 and
the snap-off d iode CR 1330 . Q1320 amplifies the crystal
oscillator output and isolates the oscillator from the pu lse
generating circuit . Avalanche Voltage adjustment 81332,
sets the avalanche point for the diode and is adjusted for α
negative going strobe pulse to the sampling gate .

Sweep Triggering

Triggering for the sweep generator circuit, is accom-
plished with operational am plifiers in α quad-amp IC
package U 1010 . Eith er of two trigger sou rces or α free run
mode can be selected by S101 . When selected , th e followi ng
occurs : 1) FREE RUN supplies +5 V to pin 2 of the gate
generator U1140 and the generator runs without any trigger
input. 2) L INE selection connects α sample of the line
voltage from the mainframe to the non-inverting input of
U 1010B. 3) ΙΝΤ pushbutton selects the output of α
differential amplifier U 1010A wh ich received its trigger
signal from pins Α20-Β20 of the mainframe interface .

U1010C is α comparator, with one of its inputs loo king
at the DC output of U1060, which depends on the setting
of the TRIGGER LEVEL control R 100, and th e oth er
input of the comparator looking at the output of U1010B
which depends on the selected trigger source.

An external sweep voltage applied to J 100, or through
the mainframe interface pins, is amplified by U 1010A and
U1010D, then applied through the contact S1 of Κ 1200, to
the horizontal output amplifier U 1210A and U1210 B . Sweep Span or Dispersion

Ci rcuit Description -7L12

negative gate from pin 15 of U1140, is amplified and
inverted by Q1156 and applied as an unblanking gate to the
mainframe CRT. During the time the gate is not running,
pins 15 and 9 (-gate and lam p drive) are h igh. This output
is applied through the two NAND gates U 1110A and
U1110B and produce α h oldoff pulse to th e mainframe.

When operating i n the SI NGLE SWP mode, th e READY
ligh t is connected th rough Q1106 to the Lamp Drive
output of U1140 . When the gate generator is n ot running,
the h igh state of the lamp drive output turn s transistor
Q1106 on and su pplies cu rrent to light the READY indi-
cator. When the gate generator ru ns, pin 9 goes low and cuts
off Q1106. Th is turns the READY light off. The gate gene-
rator is reset by grou nding o ne i nput of the NAND gate
U 1110C,through the RESET switch which triggers the SCR
Q1117 and resets U1140 .

In the Ρ-Ρ AUTO mode, relay K1 130 is de-energized.
Contacts S1 and S2 now connect the Triggering LEVEL
potentiometer across the output of peak detector diodes,
CR1050 and CR1051, so that the triggering level can be
selected along any portion of th e peak to peak excursion of
the triggering signal .

The sweep output of U 1160 (at pin 8) is connected
through contact S1 of Κ1200 to th e output amplifiers
U 1210A and U1210B . These amplifiers su pply approxi-
mately 0.5 volt of push-pull drive to th e oscilloscope
horizontal deflection circuit .

Gain of U 1210A (app roximately 0.5) is set by SWP CAL
adjustment R 107 .

Α nominal sweep i nput of 10 V, from the sweep
Sweep Generator and Holdoff

	

generator or external sweep source, is applied through S1 of

Α

	

Κ 1200, 81250, and pin 1 of Ρ1035 to the Op Amp U1260 .sweep ramp of 10 V is generate d by the IC U1160 .

	

The reference level (DC level) of the sweep is set by theDuration of this ramp depends on th e timi ng circuits that

	

voltage d ivider network of 81252, 81253, 81251, and theare switched into the summing point of U 1160 at pin 9.

	

selection of either R 110-8111 or 81255. In the CENTERTiming current for th e capacitors C1191, C1192, and

	

f requency mode, the sweep output of U1260 is centeredC1193 is supplied th rough series resistors 81191, 81192,

	

about 0 V, in the START frequency mode, the sweep ramp
and 81193. Timing combinations are switch ed in α 1, 2, 5

	

starts at 0 V. U 1260 supplies the cu rrent to d rive thesequence by the ΤΙΜΕ /DIV selector . Current for these

	

attenuator network. This attenuator (FREQ SPAN ) selectstiming capacitors is through transistors Q1185 and Q1183 .

	

the frequency span in α 1, 2, 5 sequence and its outputWhen

	

the

	

ΤΙΜΕ/DIV	selector

	

is

	

switched	to

	

the

	

d rives the YIG oscillator tuning coil except when the 71_12SPE CTRUM

	

position , cam

	

13 opens. The VARIABLE	is operated at spans less than .2 MHz/Div. At spans of 100 Κcontrol now sets the base voltage of Q1183 and this in

	

and less, the sweep output is shaped by α sweep shapercombinatio n with the variable timing resistor increases the

	

circuit and drives the 2nd LO .
control range to at least 100Χ.

YIG Coil Driver and Marker GeneratorThe sweep gate for the sweep generator, is generated by
U 1140 . The positive gate output is directly coupled to the

	

Sweep voltage from the FREQ SPAN attenuator, is
gate input of the sweep generator . At the same time α

	

applied to th e 0ρ Αmρ U1410 with α gain, that is calibrated
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by the Freq Span Cal adjustment R 1416, of app roximately

	

CR1560 to the base of 01561 to turn this tra nsistor off
one . The DC level from the COA RS E CF control is summed	an d through R1555 to the i nput of α single shot mu ltivibra-
with the sweep voltage by U1460 . The output of U 1460

	

for U1558 .
drives emitter follower 01470, wh ich is p art of α feedback
loop through the YIG tuning coil and R1475 to the sweep
input of U1460 . This feedback loop establish es the current

	

Before phase lock mode is set, 01561 conducts the
source

	

for

	

the tuning coil . The cu rrent ram p through

	

cu rrent from the summing transistors, that are i n series with
R1478 develops α sweep voltage to drive the base of emitter

	

the

	

output of 64

	

increment counter

	

(01564 through
follower 01480 and provides the sweep voltage for the gain	01588). The current through Memory Offset adjustment
slope compensating circuit in the Resolution Post-amplifier .

	

R1590,

	

and

	

R 1591-C R 1591-R1589

	

set the

	

output of
U 1540A to α voltage that is close to 0 V . The Q output (p in
6) of the multivibrator U1558 is high at this time and

Switch ing the

	

FREQ SPAN /DIV selector to MAX

	

U1540B is latched .
position energizes Κ1450 . This removes the COA R SE
center frequency output DC level to the amplifier U 1460
and connects it to U1440B (part of the marker generator

	

Wh en the +15 V is applied to th e multivibrator input, it
circuit) . The YIG oscillator is now swept its full frequency

	

toggles the outpu t after some delay time . During this delay,
span and α marker is generated that is commensurate to the

	

01561 is turned off and the outpu t of U 1540Α is set to its
position of the COARSE frequency control .

	

starting point . This point is α voltage below 0 V. The
outpu t of the multivibrator U 1558 clears th e two counters
U1560 and U1570 and also unlatches (through CR1559

The output of U 1140B is summed with the sweep	an d CR 1544) the oscillator 01545. The oscillator starts
voltage from U 1410 at the inpu t of U1420A . At the

	

oscillati ng and clocks the counter . The output of the
crossover point of these two voltages, the output of

	

counter is summed throu gh the summing transistors and fed
U 1420A sta rts towards 0 V (see wavefo rm photograph on

	

back , as α positive-goi ng 64 increment staircase voltage
the

	

schematic) . As the waveform

	

crosses 0 V, diodes

	

ramp, to the other input

	

(p i n 6)

	

of the comparator
CR 1432 and CR1433 switch and develop α negative notch

	

U1540B. When the staircase ramp (at pin 6) reaches the
or marker at the outpu t of U1420B. This marker is th en

	

potential at pin 5, of the comparator, the output of the
app lie d to the vertical outpu t ci rcu it to provide the center

	

am plifier latches the cou nters and turns 01545 off . The
frequency marker on the display .

	

outpu t of U1540A is now some DC level that equals the
voltage necessary to shift the 2nd LO center frequency and
com pensate for the 1st LO shift when it found α ph ase lock

Voltage Memory and Phase Lock Operation

	

mode. The signals will now return to their original position

When th e FREQ SPAN /DIV is switched from .2 MHz to

	

on screen as the frequ ency of the 2nd LO is now swept to

.1 MHz positio n and with the PHASE LOCK switch S120

	

its new center frequency, by the output voltage from the

closed , the 1st LO is automatically phase locked to some

	

sweep shaper .

multiple of the 2.21 MHz reference oscillator . The 2nd LO
then becomes the swept and tuned oscillato r . The 1st LO

	

γΙ G Oscillator Power Supplycenter frequency may shift 2.21 MHz to find α lock point .
The center frequency of the 2nd LO must sh ift an equal

	

This supply furn ish es α reg u lated 25 V to the YIG
but opposite amount to compensate for the 1st LO center

	

oscillator . It uses +15 V and -15 V su pp lies from thefrequency change to keep the center or start frequency at

	

mainframe as its source and floats with respect to the other
their respective positions on screen . The correction factor

	

voltages i n the 7L12 . It is protected against sh ort circuits torequ ired to feed to the 2nd LO, is determined by th e

	

the chassis ground or oth er su pplies by transistors
voltage memory circuit. It samples the 1st LO erro r voltage,

	

01506-01518,

	

and	catc h d iodes CR1514-CR 1515, and
developed when it sh ifted center frequency, and prod uces

	

CR1524-CR1525 . An increase of current through R1502 or
an output voltage to pull the 2nd LO center frequency in

	

R1512 will tu rn on t ransistors 01506 or 01518 andthe direction and amount required .

	

collapse the 9 V reference to U 1520A. The same increase of
current can produce enough voltage drop across R1525 or

When the FREQ SPA N/DIV selector is switched to

	

R 1514 to turn on d iodes CR1514-CR 1515, and

.1 MH

	

ςR1524-CR 1525, wh ich bias transistors 01517-01525 off .z or less, +15 V is supplied th rough cam 12 to relays
Κ1400

	

Voltage outpu t is set by adjusting R1528 for 25 V acrossand Κ1470 and the voltage memory circuit .

	

ΤΡ1532 and ΤΡ1534 .

Κ 1400 disconnects the sweep ramp to the 1st LO tun ing

	

Sweep Shapercoil and co n nects th e error amplifier output (through the
FM coil of the YIG oscillator) to U1370 . U1370 amplifies

	

The 2nd LO is swept from h igh to low frequency to
this error voltage and sets α voltage at one of the inputs to α

	

display α frequency span from low to high . The output
comparator U1 540B. The +15 V is applied th rough diode

	

waveform from the shaper to the 2nd LO tuning cavity, is



negative-going with the most positive portion representi ng

	

When the operator depresses the 10 dB/DIV display
the highest frequency of the LO and th e low frequency side

	

button, +15 V is applied th rough S130A and p in 2 of Ρ250
of the display .

	

to

	

the

	

anodes

	

of

	

the

	

log

	

d iodes ;

	

CR511-CR512,
C R514-C R 515, CR521-CR522, CR524-CR525, and
C R 531-CR532 . These d iodes are forward biased (with no

The sweep oscillator requires α nonlinear control voltage

	

signal input) and the amplifier cell operates at full gain . As
to its frequency determing com ponents, to generate α linear

	

the signal i nput level increases, the emitter voltage αρ -
frequency output' . This nonli near sweep voltage require-

	

proaches the bias of the diodes and turn the diodes off . The
ment is due to the variable capacitance diode that is used to

	

amplifier gain therefore decreases to un ity or 0 dB.
tune the 2nd LO frequency cavity . The linear voltage ramp
from the FREQ SPA N attenuator circuit, is shaped into an
exponential waveform by the sweep sh aper circuit (see

	

The gain of 01720-01710 decreases to 0 dB first, the nextschematic diagram waveforms) so the 2nd LO frequency

	

10 dB i ncrease in signal causes the gain of 01680-01670
shift is linear with th e movement of the CRT beam across

	

to decrease to 0 dB, when diodes C R524-CR525 tu rn off .
the horizontal axis .

	

This action progresses towards the front of the I F Function
amplifier to 01560-01550 as the signal level continues to
increase .

The sweep shaper consists of α diode-resistor network
that is the in put resistance to an operational amplifier
(011740 and 011754) . As the sweep increases, the i nput
resistance to the amplifier is changed.

The sweep ramp out of operational amplifier U1610B
into the sweep shaper, is α positive-going ramp with an
amplitude of approximately 0 .8 V . The average DC level of
this ramp is α negative potential wh ich is α function of the
DC summation of the voltage memory input to U1610A
and th e voltages set by the F INE tuni ng controls plus the
voltage ad justment of the Shaper Range R1637 .

Diodes C R 1701 through CR 1711, in series with their
potentiometers R 1701 through R1711, are sequentially
turned off as the input sweep ramp becomes more positive .
This decreases the gai n of the operational amplifier, pro-
ducing an exponential shaped output waveform so that the
relatively large change at the positive end produces the
required capacitance change of the Varactor diode to
produce α li near sh ift of the 2nd LO frequency . Between
two and three diodes change conduction for each 1 MHz of
sweep range . The sh aper output provides α linear frequency
change of approximately 6.5 MHz over the center fre-
quency range of the F INE tuning control and memory
phase lock offset .

Function 1 F Amplifier

The function I F consists of six cascode am plifier cells or
blocks in cascade . Each cell operates as α linear or
logarithmic amplifier to provide the gai n characteristics
required for the th ree display modes of the 71_12 . The gain
of each cell is α function of the emitter resistance of the
input transistor . In the Log mode, as the signal level
increases, diodes in the emitter circu it reduce the gai n in
each amplifier cell from 10 dB to 0 dB .

' Α treatise on frequ ency linea rization techn iqu e is provi ded inCi rcuit Concept book on Spectrum Analyzer Circuits ; TEKTRONIXPart No . 062-1055-00 .
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In the 2 d B/DIV mode, +15V is applied to diodes
CR527-C R528 and CR534-CR535 in the emitters of 01680
and 01720 and +15 V is removed from the anode of the
10 dB Log diodes . These diodes are now back biased .

C R 534-CR535, in the emitter of 01720, and C R 527-
C R 528 in the emitter of 01680, provide approximately 4 dB
of log gain per amplifier cell . This provides two break
points, at about 4 dB and 8 dB of the gain curve over
the 14 dB dynamic wi ndow . These two break points change
the curve slope sufficiently to shape the curve for 2 dB/
DIV. R737 and R697 set the slope of the curve after the
brea k point .

The

	

10 dB/Div and 2 dB/Div R ef Level ad justments
R802 and R801, position the linear portion of the log gain
curve (see F ig. 5-2) within th e 8 division graticule wi ndow.

Volts in log scale

Fig. 5-2. Log conve rter curve.

0 dBm
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The 2 dB/DIV and L I N mode d isplays require at least
70 d B of gain through th e analyzer's IF ; therefore, addi-
tional gai n is switched in th e Function I F for the 40 to
70 d B (last four) positions of the I F Gain selector . S130A is
de-engerized when in the 2 dB or L I N mode . The base of
transistors Q570 and Q600 now have α return path to
ground through S83 and pin 4 of Ρ84, in the 40 dB or
50 dB positions . Grounding th e base of the transistors, tu rn
them on and boost the gain th rough these amp lifier cells an
add itional 10 dB per cell . Transistors Q630 and Q660 are
turned on when S83 is switched to the 60 or 70 dB
positio ns.

Gain of the Function I F amplifier, in the L I N and 2 dB
modes is calibrated at the 40 dB and 60 dB steps by
adjusting R 603 and R664. Q730 is turned on when the L I N
mode is selected and R 733 sets th e reference level of the
display to the top of the graticule.

The output of Q700 is coupled to α linear detector . The
linear detector consists of Q740 drivi ng the common
emitter am p lifier Q750-Q760 with feedback th rough C766,
the detector diodes CR772-C R771, resistors R 775-R776,
and C776 to the inverting input of the amp lifier . The
detected video at th e anode of CR 772 is then applied
through α filter network to the Video Filter, Video
Processor, and Vertical Output .

Linear Baseline Offset ad j ustment R 803, compensates
for baseline shift wh en the d is play mode is switched from
LOG to LIN mode.

During the positive excursio n of the I F signal, feedback
cu rrent is su pplied th rough CR772 and during the negative
portion of the signal through C R 771 . Th is produces α
circulati ng current th rough the diodes proportional to the
average signal input level . The negative video output signal
is developed across R772-R819 and R771 .

The three sections of U 840 are connected so th ey
operate as OR gates to connect C840 in the feedback loop
for U820B . Pu lling pin 2 or 3 of Ρ830 low, or closing the
front panel 30 kHz switch S90C on, turns one section of
U840 on to con nect C840 in the feedback loop . Pin 2 of
Ρ830 is pulled low when th e front panel RESOLUTION
selector is switched to the 30 kH z position and p in 3 of
Ρ830 is pulled low wh en the RESOLUTION is switched to
3 kHz or 300 Hz position .

The th ree sections of U830 and one section of U840 are
connected to operate as an AND-OR gate . When 300 Hz
(S90A) switch is closed, one section of U830 is turned on
to connect C830 in th e feedback loop . Closi ng both S90A
and S90C (300 Hz and 30 kHz) tu rns two sections of U830
and o ne section of U840 on, to connect C830, C832 and
C840 in the feedback loop . The following logic d escri bes
the three filter combi nations :

30 kHz = (30 kH z RESO LUTIO N) OR (3 kHz to 300 Hz
RESO LUTION) OR (S90C closed )

300 Hz = (S90A closed)

3 Hz = (S90A) AND (S90C closed)

The output of U820B is isolated from summing ampli-
fier U820C by Op Amp U820D . U820C sums the video
signal with the VERT POSition DC level setting and mixes
the search marker, when present, with the video . The
output of U820C drives the positive output for the
oscilloscope interface, th e inve rting amplifier U820A
(which drives the negative output to the oscilloscope
interface) and the Baseline Clipper circuit .

Closi ng the VIDEO PR OCESSOR switch S90B, turns
Q880 on. Current through an emitter follower output
transistor, of amp lifier U820D, provides α fast charge path
for C880 on th e positive excursion of pulsed video signals
and α long discharge time constant to stretch the decay
time .

Video F ilter, Processor, Baseline Clipper and
Vertical Output

	

The Baseline Clipper consists of α current switch
Video signals from the detector, are app lied to opera-

	

Q880-Q890 a nd logic circ u it contai ning transistors
tional am p lifier U820B. Its feedbac k resistance, R826, is

	

Q895-0898. Th is circuit can modulate the CRT beam
shunted by baseli ne clamping diodes and fast or slow video

	

intensity only when it receives α enabling signal from the
filter circuits that are switched in by U830 and U840.

	

mainframe through interface pin Β 7.

The mainframe switching signal, at Β7, goes h igh wh en
CR826 and CR825 clam p the amplifier to prevent its

	

the 71_12 is displayed. Th is signal, turns Q895 on and
output from going negative. W ith no signal in, the input of

	

allows th e output of the common emitter current switch
the amplifier is clamped by CR825, so it cannot shift

	

Q887-0890 to d rive the Ζ axis common (pin Β 17) and Αυχ
positive and the output of the amp lifier (at Ρ820-2) is

	

Ζ axis (Α17), through 0898, to produce the baseli ne
clamped by CR826 if it tries to sh ift negative .

	

clipping action . The switch ing p oi nt of the clipper is set by
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the control R96 . When Q887 is off, its collector goes high .

	

The contrast is set by setting the quiescent current, or
This is coupled through CR887 to the base of Q898 and

	

bias, of CR898. This determines the degree of contrast
p ulls interface p in Α17 low. The CRT beam is not clipped

	

between the clipped portion and the unclipped display.
when this state exists . When Q887 is turned on, the beam is
clipped .

50 MHz Calibrator

The calibrator is α crystal controlled oscillator . The
Video, or the average DC level out of U820C, can pull

	

oscillator is α multivibrator with the crystal Υ950 in series
the base of Q890 up and cause Q887 and Q890 to switch at

	

with the feedback loop . Output of the oscillator is set by
any level that is set by the Baseline Clipper control . Range

	

adjusting the oscillator current with R956 so the output
of the control provides about 50% display clipping .

	

level, at 50 MHz, is -30 dBm. Output im pedance is 50 Ω.



M AI NTENANC E I NSTRU CTIO NS
Section 6-71_12

Introduction

	

After cleaning, allow the interior to thoroughly dry

Th is

	

section

	

descri bes ; recommended procedure for

	

before applying power to the instrument.

redu cing or preventing instrument malfunction, trouble-
shooting, and corrective mainte nance to repair the instru-
ment . Preventive maintenance improves instrument reli
ab ility. Should th e instrument fail to function properly,

	

Do not allow water to get inside any enclosed
corrective measures sh ould be taken immediately ; other-

	

assembly or component such as, the cam switchs,
wise, additional problems may develop within the instru -

	

h ybrid assemblies, differential RF Attenuator
ment. assembly, potentiometers, etc. Instructions for re-

moving these assemblies and repairing areprovided in
PREVENTIVE MAINTENANCE

	

the Corrective Maintenance section. Do not clean any
plastic materials with organic cleaning so/vents such
as benzene, toluene, xylene, acetone or similar

Preve ntive

	

maintenance

	

consists

	

of

	

cleaning,

	

visu al

	

compoundsbecause they may damage the plastic.
i nspection, performance check , and if needed , α recali-
bration . The preventive maintenance schedule that is
esta b lished for the instrument shou ld be based on the

	

Lubrication
environment th e instrument is operated in and the amount
of use. Under average cond itions (labratory situation) α

	

No components in th is instrument require lu brication .
preventive maintenance ch eck should be performed every

	

The cam switches are self-lu bricating.
1000 hours of instrument operation.

V isual Inspection
Cleaning

	

After clea n ing, carefully check the instrument for such
Clean the instrument often enough to prevent dust or

	

defects as defective connections, damaged parts, and
dirt from accumulating in or on it . Di rt acts as α thermal

	

im properly seated transistors and integrated circu its . The
insulating blan ket and prevents efficient heat d issipation. If

	

remedy for most visi b le defects is obvious; however, if
it becomes damp it can provide electrical h igh resistance

	

heat-damaged parts are discovered, try to determine the
leakage path s between conductors and /or componen ts .

	

cause of over-h eating before the damaged part is replaced,
otherwise the damage may be repeated .

Exterior . Clean the dust from the outside of the
i nstrument by wiping or brush ing the surface with α soft

	

Transistor and Integrated Circuit Checks
cloth or small brush . The brush will remove dust from
around the front panel selector buttons. Hardened dirt may

	

Period ic checks of the transistors and integrated circuits

be removed with α cloth dampened in water that contai ns α

	

are not recommended . The best measure of performance is
the actualmild detergent. Abrasive cleaners should not be used.

	

operation of the component in the circuit.
Performance of these com ponents is th oroughly checked
during the performance check or recalibration, and any

I nterior . Normally the interior of the instrument will not

	

substandard transistors or integrated circuits will usually be

require

	

cleaning

	

unless

	

it

	

has

	

been

	

left

	

out

	

of

	

the

	

detected at that time .

oscilloscope p l ug-in compartment and uncovered for an
extended period of time . Clean th e inte rior by loosening

	

When hand ling MOS FET's keep the sh orting strap inaccumulated dust with α dry soft brush , then remove the

	

place until th e transistor is in its socket .loosened d irt with low pressure air to blow the dust clear.
( H igh velocity air can damage some components .) Hardened
dirt or grease may be removed with α cotton tipped

	

Performance Checks and Recal ίbration
applicator dampened with α solution of mild detergent in
water . Abrasive cleaners shou l d not be used . If the circuit

	

The instrument performance shoul d be checked after
board assemblies need cleaning, remove the circuit board by

	

each 1000 hours of operation or every six months if the
referri ng to the instructions u nder Corrective Maintenance

	

instrument is used intermittently to ensure maximum
i n th is section .

	

performance and assist in locati ng defects that may not be
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apparent during regular operation . Instructions for con-

	

Resistor Color Code. Brown composition resistors,
ducting α performance check are provided in the Perfor-

	

metal-film resistors (ide ntifiable by thei r gray body color)
mance Check Section .

	

and

	

some

	

wire-wound	resistors

	

(usually

	

light blue or
gray-green) are used in the 71_12. The resistance value of α
wire-wound resistor is printed on the body of the com-
ponent. The resistance value of α composition resistor or

TROUBLESHOOTI NG

	

metal-film resistor is color-coded on the component with
ΕΙΑ color-code (some metal-film resistors may have the
value printed on the body).

The ability to recognize and locate trouble is acquired
with experience and as you become familiar with the
i nstrument . The following are α few aids and suggestions
that may assist in locating α problem . After the defective
assembly or component has been located , refer to
Corrective Maintenance part of th is section fo r removal and
replacement instructions .

Troublesh ooting Aids

Diagrams . Block and circuit diagrams on foldout pages in
the Diagrams section contain significant waveform and
voltage information. The condition and setting used to
obtain these waveforms is described at the beginning of the
diagram section. Refer to the Electrical Part List Section
for α description of all assemblies and components .

ΝΟΤΕ

Wiring Color Code. Color coded wires are used to aid
circuit tracing. Power supply, DC voltage leads have either α
white background for positive voltage or α violet back-
ground for negative voltage . Signal wires and coaxial cables
use an identifying one-band or two-band color code.

Capacitor Marking . The capacitance value of α common
disc capacitor or small electrolytic is marked in microfarads
on the side of the component body. The wh ite ceramic
capacitors are color coded in picofarads.

Diode Color Code. The cathode of each glass encased
diode is ind icated by α stripe, α series of stripes or α dot .
Fig. 6-2 illustrates d iode types and polarity markings that
are used in th is instrument .

Transistor and Integrated Circu it Electrode Configura-
tion . Lead identification for the transistors, MOS FET's,
and IC's are shown in Fig. 6-3 and 6-4 .

General

Corrections and modifications to the manual and

	

The following procedure is recommended to isolate α
instrument are described on inserts bound into the

	

problem and exped ite rep airs .
rear of the manual. Check this section for changes
and corrections to the manual or the instrument.

1 . Ensure that the malfunction exists in the instrument .
Check the operation of associated equipment and the

Circuit Board Illustrations. Electrical components, con-

	

operating procedure of the 71_12 (see Operating Instruc-
nectors, and test points are identified on circuit board	t ίons) .
diagrams located on the inside fold of th e correspond i ng
ci rcuit diagram or the back of the preceding diagram . Th is
allows the troubleshooter to trace and check the operation
of each circuit, and physically locate circuit components .

	

F_

M ultiple Terminal (H armonica) Connector Holders . Most

	

-0"D

intercircuit connections, are made through pin connectors
which may be mounted in α harmonica type holder . The
terminals in the holder are identified by n umbers. Con-
nector orientation to the circuit board is keyed by triangles
on the h older and th e circuit board (see Fig. 6-1) . Some
con nectors contain more than one section, so sections can
be disconnected for easier troubleshooting . All connectors
are identified on th e schematic and board with 'P' numbers .

	

F ig . 6-1 . Mu ιti pin ci rcuit board connectors.



2. Determine and evaluate all trouble sym ptoms . Try to

	

however, it should not be shorted to chassis ground
isolate the problem to α circuit or assem bly . For example :

	

overextended periods.
Absence of α frequency marker notch in MAX positio n ,
coul d i ndicate α malfunction in the video summing stage,

	

3. Visually inspect the area or the assembly fo r such
the marker generator, or the switch ing circuitry. Α test

	

defects as broken or loose connections, improperly seated
oscilloscope will ch eck the input to the video summing

	

components, over-heated or burned components, chafed
stage and isolate th e problem to one or the other of th e two

	

insulation or cracked insulators, etc. Repair or replace αΙΙ
circuits . The block d iagram in the Diagrams section can aid	obvious defects . In the case of overheated p arts, try to
in signal tracing and circuit isolation . It also shows the re-

	

determine the cause of overheating and correct before
q uired signal level at different points to prod uce full screen	applyingpower.
deflection.

Ο

When measuring voltages and waveform s, use extreme
care in placing meter leads orprobes. Because of high
component density and limited access within the
instrument, an inadvertent movement of the leads or
probe could cause α short circuit. This may produce
transient voltages which can destroy many compo-
nents. The 1st LO WIG oscillator) case is floating
above chassis potential. Do not use its case as α
ground reference point when measuring voltages. The
power supply for the oscillator is short proof;

CA U TION
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4 . Check the calibration adjustments of the affected
circuit, if applicable . Before ch anging the setting of any
ad justment, note its position so it can be returned to its
original setting . This will facilitate recalibration after the
trouble has been located and repaired .

5. Semiconductor failures account for the majority of
electronic equipment failures . Most semiconductor devices
(transistors and IC's) are socket-mounted , therefore, sub-
stitution is often the most, practical means for checking
their performance . The following guide lines sh ould be
followed when su bstituti ng these components :

α. First determine that circuit voltages are safe for
the substituted component, so th e replacement will not
be damaged .

b . Use only good components for substitution .

ε. Turn the power off before α component is
substituted .

d. Be sure th e component (transistor or IC) is
inserted properly in the socket (see Fig. 6-4) .

e. After the operational check, return the good
com ponents to their original sockets to reduce cali-
bration time and run-in period.

ΝΟΤΕ

If α substitute is not available, check the transistor or
MOS FET with α dynamic tester such as the
TEKTRONIX Type 576 Curve Tracer. Static type
testers, such as an ohmmeter, can be used to check
resistance ratios across some semiconductor junctions
if no other method is available. (Do not measure
resistance across MOS FET's because they are very
susceptible to static charges) Use the high resistance
ranges (R Χ 1 k or higher) so the external current is
limited to less than 2mA. If uncertain, measure the
external current with an ammeter. Resistance ratios
across base-to-emitter or base-to-collector junctions
usually run 100: 1 or higher. The ratio is measured by
connecting the meter leads across the terminals,
noting the reading, then reversing the leads and

F ig . 6-2. Diode polarity mark i ngs .

	

noting the second reading.

6-3
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Fig . 6-3Α. IC p in identification.
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Fig . 6-3Β . IC p in identification .
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Maintenance-71_12

OFFSET

	

U

	

Θ NCNULL
I NVERTING z

	

V+
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NON-INVERTING 3

	

s OUTPUTINPUT
- α

	

El OFFSETV NULL

Diode Checks . Most diodes can be checked in the circuit

	

Integrated Circuit (IC) Checks . Integrated circuits are
by ta king measurements across the diode and comparing

	

most easily checked by direct replacement . When substitu-
these with voltages listed on the diagram . Forward-to-back	tionis impossible, check input and output signal states as
resistance ratios can usually be ta ken by referring to the

	

described in the circuit d escri ption and on the diagram .
schematic and pulling appropriate transistors and pin

	

Lead configuration and data for the IC's used in this
connectors to remove low resistance loops around the

	

instrument are provided by Fig . 6-3 .
diode .

Check calibration and performance after α faulty com-
C Α UΤΙΟΝ

	

ponent has been replaced .

Do not use an ohmmeter scale with α high external

	

If the above procedure fails to locate the trouble, α more
current to check the diode junction . Do not check

	

detailed analysis must be performed . The Circu it Descri p -
the forward-to-back resistance ratios of tunnel diodes

	

tion section describes the operational theory of each circuit
or mixerdiodes.

	

and may aid to fu rther evaluate the problem .

6-5
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6-6
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CORRECTIVE MAINTENANCE

	

Replacing the Square Pi n for the Multi-pin Con-
nectors

Corrective maintenance consist of component replace-
ment and instrument repair . Special techniques and pro-
cedur es, required to replace components in this instru ment,
are described here .

Obtaining Replacement Parts

All electrical and mechanical p arts replacements can be
obtained th rough your local TEKTRONIX Field Office or
representative . Many of the standard electronic compo-
nents, h owever, can be obtained locally in less time than
that requi red to order from Tektronix, Inc. Befo re pu r-
chasing or ordering replacement parts, consult the Parts List
for val ue, tolerance and rating . The Parts section contains
instructions on how to order these replacement parts.

ΝΟΤΕ

When selecting the replacement parts, it is important
to remember that the physical size and shape of the
component may affect itsperformance in the circuit.
Two assemblies, the Differential Assembly (which
includes the RF Attenuator) and the Phase Detector
and 2nd LO Assembly, are under TEKTRONIX
repair/exchange program. Refer to the introductory
page for the Parts L ist section or contact your local
Field Service Center for exchange/repair rates.

It is best to du plicate the origi nal component as closely
as possible . Parts orientation and lead dress should also
duplicate th ose of the original part because some compo-
nents are oriented to reduce or control circu it capacitance
and inductance . After repair, the circuits may need recali-
bration.

Soldering Technique

Disconnect the instrument from its power source
before replacing or soldering components.

Some of the circuit boards in this instrument are
multilayer ; therefore, extreme caution must be used when α
soldered component is removed or replaced . Excess heat
from the soldering iron and bent component leads may pull
the plating out of the hole . We suggest clipping the old
component free, leaving enough lead length to solde r the
new component leads to . If you desire to remove the
component leads ; use α 15 watt pencil type iron , straighten
the leads on the back side of th e board, clip the old
component free, then when th e solder melts gently pull the
sol dered lead through the hole. Α desolde ring tool should
be used to remove the old solder .

Maintenance-7L12

It is important not to damage or disturb the ferru le
wh en removing the old stub of α broke n p in . The ferrule is
swaged into th e circuit board and provides α base for
sol dering th e pi n con nector.

If the broken stub is long enough , grasp it with α p air of
need le nose pliers, apply heat with α small soldering iron to
the p i n base of th e ferrule and pull the old pin out. (The
pin is pressed into th e fe rrule so α firm p ull is required to
pull it out.)

If the broken stub is too sh ort to grasp with pliers, use α
small dowel (.028 inch in diameter) clamped in α vise to
push the pin out of the ferrule after the solder has been
heated.

The old ferrule can be cleaned by reheating the solder
and placing α sharp ob ject such as α toothpick or small
dowel into the h ole. Α 0.031 d rill mounted in α p in vise
may also be used to ream the solder out of the old ferrule .

Use α pair of d iagonal cutters to remove the ferrule from
the new pin, then insert the pin into the old ferrule and
solder the pin to both sides of the ferru le.

If it is necessary to bend the new p i n , grasp the base of
the pin with needle nose pliers and bend against the
pressure of the p liers to avoid brea king the board around
the ferru le .

REPLACING ASSEMBL I ES
AND SUB-ASSEMBL I ES

Most assem blies or su b-assemblies in th is i nstrument can
be easily removed and replaced . Some components and
assemblies mou nted between the front panel and the circuit
board chassis requ ire α detaile d and sequential procedure .
These replacements are described with illust rations and α
step by step procedure.

Maintenance Tools

Open end offset wrenches are requi red to loosen the
nuts fo r the sem i- rigid cable connectors . (See Fig. 6-5.) Two
15/64 i nch wrenches and α 5/16 inch wrench that is ground
so itwill fit into the limited access space for Ρ20 and Ρ22 on
the hybrid phase detector . The special 5/1 b inch wrench
may be ordered from TEKTRONIX (Part No . 003-0703-00)
if desired.
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4. Unlock the RESO LUTION from the FREQ SPANF ig . 6-5. Wrenches, includi ng α special ground down 5/16, re-

	

selector by pulling out the PULL TO UNLOCK sleeve .qu ired to service the semi-rigi d cable connectors.

	

Rotate each selector th rough its 19 positions to ensure you
have full range of th e selector and that they are indexingFront Panel Potentiometers

	

properly with the readout on the skirt .
Front panel pote n tiometers are screwed into bushings

swaged to the front sub-panel . Α lock washer, between th e
bush ing an d the potentiometer shoulder, prevents the
potentiometer from turning after it has been tightened .

Remove the knob, unsolder th e lead s, then use pliers
(with tape over th e jaws to prevent marring the surface) to
unscrew the potentiometer out of the bushing.

When the potentiometer is replaced , screw it into the
bush ing so it locks in position, resolder the leads to their
respective terminals (remember the terminals may not be
orientated the same as the old ) and replace the knobs.
Ensure the knob is properly indexed to the mar kings on the
front panel .

Removing and Installing the Front Panel FREQ
SPAN/RESO LUTION Knobs and Skirts

ΝΟΤΕ

Turn α// selectors to their full clockwise position .
Position the other knobs that have no stop to some
reference point.

Removal : After switching the RESO LUTION and FREQ
SPAN selectors fully CW, loosen the setscrews and remove
the VARIABLE, FREQ SPAN, and RESO LUTION knobs.

Installation

1 . W it h the RESO LUTION and FREQ SPAN cam
switches turned fully clockwise, install the RESOLUTION
knob and FREQ SPAN skirt so the forks seat firmly in the
two holes at th e top of the RESOLUTION knob skirt ring
(see exploded Mech anical Drawing Fig. 1 in the Mechanical
Parts section) .

2. Turn the RESO LUTION knob clockwise, until the
last "3Μ" position marker is centered in the resolution
readout window, then lift the RESOLUTION knob away
from the panel, for clearance, without removing the
RESO LUTION knob skirt . Tighten the RESO LUTION
knob set screws .

3 . W ith the PULL TO UN LOCK insert knob pushed in
to its detent position, slide the FREQ SPAN knob on the
switch sh aft until the sp ring loaded pin engages the slot in
the hub of the RESO LUTION knob. The wh ite index mark
on the FREQ SPAN knob sh ould be aligned with MAX
SPAN on the RESO LUTION skirt ring. Tighten both
setscrews firmly after centering the knob pin in the slot and
allowing for knob clearance (use α piece of paper between
the knobs) .

5. Push in the PULL TO UNLOCK sleeve to re-engage
the two selectors together . Now rotate both selectors
through their range. Ensure that they detent positively and
simultaneously . If the switching action seems rough or
double detents exist, loosen the RESOLUTION knob
setscrews and allow the outer shaft to slip into its detent
position .

6 . Install th e VA R IABLE knob so that only the black
portion is visible when the switch is push ed to the CAL IN
position .

Replacing or Repairing the Cam Switches

CA UTION

The alignment and spring tension of the cam switch
contacts are critical and must be maintained for
proper operation; therefore, rep/acing or repairing
these switches should be performed only by experi-
enced maintenance personnel. Α repair kit which
includes replacement contacts, alignment tools, and
instructions for rep/acing the switch contacts, can be
ordered from Tektronix, Inc. Order Part No .
040-0541-00. If assistance is desired, contact your
local TEKTRONIX FieldOffice or representative.

Preliminary

We recommend replacing th e com plete actuator
assembly if any part of the actuator is defective . The
following procedures descri bes how to replace the complete
actuator for th e FREQ SPAN/RESOLUTION selector and
the ΤΙΜΕ/DIV selector . Precise alignment and com plex
procedures are required to replace any section of these
actuators .

Before removing th e cam switch for repair or replace-
ment, the Sweep Circuit board assem bly must be removed.
This procedure is described under Replacing Major Circuit
Board Assem blies wh ich follows this description .



1 . FREQ SPAN/RESO LUTION Selector Replace-

	

position. Loosen th e knob locking screws with α 1/16 Allen
ment

	

wrench and remove the knobs.
α . Unsolder the connections to the VAR IABLE FREQ

SPAN potentiometer switch assembly .

b . Turn the circuit board over and remove the six (6)
4-40 screws and two (2) 2-56 screws that mount the
actuator assembly to the board .

ε . Lift th e actuator assembly from the board which will
expose its relate d contacts .

d . Clean and replace any contacts if necessary, as per
the instructions with the rep air k it .

Slide the board and switches back until th ey clear, thene. Replace the VARIABLE potentiometer switch as-

	

lift out.
sembly as follows:

1) Remove two (2) 2-56 screws and lock washers
from th e potentiometer mounting p late, located at the
rear of th e actuator assembly .

2) Pull the potentiometer switch assembly including
the coupler and shaft, clear of the actuator assembly .

2. ΤΙΜΕ /DIV Selector Replacement
α . U nsolder the connections to the VA R IABLE

potentiometer switch assembly .

b . Turn the board over and remove four (4) 4-40 screws
that mount the actuator assembly to th e circuit board .

c. Lift th e actuator assembly from the board to expose
th e relate d contacts for cleaning and rep air, if necessary.

e. Replace the VARIABLE potentiometer switch as-
sembly as follows:

1) Removetwo (2) 2-56 screws an d lockwashers from
the mounting plate located at th e rear of the actuator
assembly .

2) Pull the potentiometer switch assembly, including
the coupler and shaft, clear of the actuator assembly .

3. Replacing th e Cam Actuator and Potentiometer
Switch Assemblies

To re-assem ble these assem blies, reverse the above
removal procedure .

REPLACING THE MAJOR
CI RCU IT BOARD ASSEMBL I ES

Replacing the Sweep Circuit Board

Disconnect th e harmonica (multipin) connectors and
unsolder any cable wires to th e board and the potentio-
meter switch assem bly on each can switch assem bly .

Remove the rear panel mounting screws and the panel,
then remove the mounting nut for the ΤΙΜΕ /DI V cam
switch shaft and the mounting screws for the circuit board .
(One screw is at the center front of the board ; the other is
through th e bottom rail to α mounting post, see Fig. 6-6 .)

(Α ) Rear μαη e Ι and b οεί rd Post screvls th at must be 1e ιτιον

(Β) Board mounting screws and nuts .

Position the FREQ SPAN/DIV/RESO LUTION , selectors
fully CW. Set th e ΤΙΜΕ /DIV selector in th e SPE CTRUM

	

Fig. 6-6 . Removing Sweep ci rcuit boards.
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ΝΟΤΕ

Refer to Cam Switch Replacement procedure, if the
cam switches are to be replaced.

Replace the circuit board assembly, by reversing the
removal proced ure . Remem ber to use th e same knob
reference point before tightening th e set screws and check
that the selectors i ndex properly through their range .

Replacing the 1 F Function Circuit Board

Remove the cover on the Calibrator, so the cable
between the box and the outer rail can be removed ; then
remove or unplug the harmonica connectors and Ρ900
(output of the calibrator) from the interface board .
Remove the two mounting screws and lift th e board
assem bly out of the instrument .

Replacing the Resolution Circuit Board Assembly
( F ig . 6-7)

Unsolder the +15 volt lead to th e 105 MH z I F assembly
and u nplug the external cabling to the board . Unscrew and
remove the (8) mounting posts th at hold the board to the
chassis . Lift the circuit board assembly off of its chassis .

Replacing the 2nd LO Varactor Assembly

	

Use tweezers or needle nose p liers to lift th e assembly
The Varactor assembly is held in place by α friction

	

out of the cavity and to th e side of th e instrument so the
clamp . The clamp is loosened by unscrewing the Allen set

	

voltage and signal lead s can be unsoldered .

6- 1 0

REPLACI NG ASSEMBL I ES

(D

Fig . 6-7 . Removing the resolution circuit board assemb ly.

Back Varactor ssembly out of chamber with coupling
ι , ! ,,-, ~ it .

Fig . 6-8 . Removi ng the Varactor assembly .

screw shown in F ig . 6-8 . After the assembly has been
loosened, move it out of its tuning cavity by turning the
coupling adjusting screw countercloc kwise .



Solder the leads to the new assembly then replace it into

	

NOTE
the cavity . Turn the coupling adjustment screw clockwise
to position the assembly partially into the cavity .

This procedure assumes the microwave circuits ahead
Calibrate the sweep range of the 2nd LO and center

	

of the 2nd LO are aligned. If the bandpass filter is
frequency as described in the Calibration section of the

	

misaligned then the detailed procedure for alignment
manual .

	

ofboth the 2nd LO and filter must be performed.

Replacing The 2.095 GHz Filter Assembly

1 . Loosen setscrew and lift mixer out of its cavity .

2. Loosen and remove screws for low pass filter .

3. Loosen connector for W 7 to Traveling Wave Damper assembly .

4. Remove 2.095 GHz Filter mounting screws and slide assembly
out of the unit . Do not bend W7.

5. Replace the assembly by reversing the procedure.

6. Calibrate as per description under Replacing the 2nd Mixer
Assembly .

Replacing the 1st (YIG) Oscillator Assembly

1 . Remove semi-rigid cable W6 .

2. Remove W4.

3. Loosen and remove nut and swing strap out of the way.

4. Lift assembly out of its cradle .

6. Replace using the reverse procedure.

7. Refer to Frequency Span and Marker Calibration adjustment to
calibrate new oscillator.

5. Unsolder wires.

Fig. 6-9. Replacing the 2.095 GHz Filter assembly.

Fig. 6-10 . Replacing the 1st (YIG) oscillator assembly.
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The coupling of the 2nd mixer affects the response of
The nuts that tighten the connectors for the semi-

	

the 2.095 G Hz bandpass filter and mixer assemblies ; there-
rigid cable plugs should be tigh tened so they are just

	

fore, replacement of eith er assembly requires re-adjustment
snug or sligh tly more than finger tight. If α slight

	

of the filter tuning and mixer coupling .
torque does not loosen the nut, α second wrench

	

This ad justment requires the following equipment :should be used to hold the rigid portion of the
connector (see Fig. 6-11).

	

1 . Α 50 Ω crystal detector with α frequency range to
When the cables are replaced , torque these connector

	

105 MH z ; such as Hewlett Pac kard Model 8471 Α .
nuts so the fit is snug or the cable assembly starts to twist.

Fig . 6-11 . P rope r method to loosen or tighten plugs for the semi-

	

The following describes how to replace th e assembly an d
rigid cable .

	

alignment procedure .

1 . Loosen Allen set screw.

2 . Loose n and disconnect Ρ20 .

3 . Lift mixer assembly and W20 out of the cavity and inst rument.

4 . I nstall the replacement in app roximately the same positio n as the
old . Tighten t he clamp on the mixer so it can still be moved with
finger pressure . P lug Ρ20 onto J20 and tig hten the nu t un til it is

	

ξ
ju st snug .

6-12

CA U TION

Fig . 6-12 . Replaci ng the 2nd Mixer assembly .

Replacing the 2nd M ixer Assembly

2 . Α narrow bandpass (1 kHz or less) h igh gain
(0.2 mV/Div) vertical am plifier ; such as TEKTRONIX
7Α22 Differential Am plifier Plug-In unit .

3 . (Optional)Α low pass filter (flat to app roximately
110 MHz) . This filter prevents the output of the 2n d LO
(2 .2 GHz) from developing some DC output level from the
crystal detector . This DC may drive α DC coupled signal to
the vertical amp lifier out of th e graticule display window . If
the vertical amplifier is α 7Α22, with an ad justable low
frequency cutoff of approximately 0 .1 Hz, no filter is
required .

The 2nd mixer orientation (rotation) affects the mixer
balance and reduces spurious responses th at are generated
by th e p roducts of th e 1st LO and 1st mixer plus the
products of the 2nd LO and 2nd mixer . Two positions 180°
from each other will balance the mixer, usually only one of
these provid es the best balance .



Ad ju st the response of the filter and mixer assemblies .

1 . Set the following front panel controls as indicated :

FREQUENCY

	

50 MHz
FREQ SPAN /DIV	50MHz
RESO LUTION

	

300 kH z
Display Mode

	

10 dB/DIV
RF Atten

	

O dB
Gain

	

CCW

2 . Apply α -30 dBm, 52.5 MHz signal from α signal
generator to th e RF In put . Tune the center frequency so
the applie d signal is centered on screen . It may be necessary
to increase the signal generator output level to obtain α
signal if the bandpass filter is detuned .

3 . Remove the signal generator signal from the RF
In put and look for α spurious signal near 52 .5 MHz . Open
up the dis play by decreasing th e FREQ SPAN after the s pur
is located and ad just th e sweep rate to obtain maximum
signal amplitude .

4 . Rotate th e mixer assembly to minimize the spurious
signal am plitude .

5 . Set th e ΤΙΜΕ /DIV to 5 ms, FREQ SPAN /DIV to
5 MH z, RESOLUTIO N to 300 kHz and Display Mode to
2 d B/D IV.

6 . Re-apply the 50 MHz signal, from the signal generator,
to the RF Input and carefully tune th e signal to th e center
of the graticule .

7 . Remove Ρ28 (F ig . 6-13) from the 105 MHz output of
th e hybrid and connect α 105 MHz crystal detector
(through appropriate adapters) between the 105 MHz I F
output and the In put to the narrow band (1 kHz) high gain
am plifier . Switch th e oscilloscope Vertical Mode to R ight
or Ch op, so the am plifier outpu t can be observed . Switch
the input coupling of the am plifier to DC . If the amplifier

Maintenance-71_12

has selectable bandwidth , set the HF point to 1 kHz and
the LF point to .1 Hz.

NO ΤΕ
If the amplifier does not have selectable bandwidth,
use α LP filter between the 105 MHz output and the
detector. If the bandpass filter alignment is nearly
correct α signal level of approximately 0 dBm, with α
VoltslDiv deflection factor of 0.5m V will provide α
display amplitude that is adequate for adjusting the
filter and mixer coupling .

8 . Adjust the signal generator output for α display
am plitud e of approximately 5 divisions (see Fig . 6-14) .
Check the response flatness by using the Variable attenu-
ator control of the signal generator to measure the
amplitude variations in dB across the top of the display .
Flatness should measure within ±0.5 dB, bandpass shou l d
equal or exceed 5 MHz either si de of center . If flatness or
bandpass are not correct proceed with step (9) .

(Α ) Res pon se th at n ee d s correction ( 0.5 dB deviation in
flatness) .

(Β ) Respo nse that is flat and at least 5 MHz either side ofcenter . Filter and mixer pr operly adjusted .

F ig. 6-13. Conn ecting α crystal detector to t he 105 MH z output

	

Fig. 6-14 . Illustration showing unsatisfactory response and goodof the hybr id assemb ly.

	

response through the 2.095 MHz BP filte r and 2nd mixe r .



Maintenance-7L12

9. Ad just C15, C16, C17, and the coup ling of the mixer
for α flat topped d isplay th at is centered about the gratic ule
center .

Do not use pliers to loosen or tigh ten these con-
nectors. The connectors are to rqued so they are
sligh tly tighter than finger tight. If the nut on the

Do not rotate the mixer, because this will introduce α

	

plug does not loosen readily, use α second wrench as
52.5 MHz spur that was minimized in the firstpart of

	

illustrated in Fig. 6-11 to hold the rigidportion of the
this procedure.

	

connector so

	

the cable does not bend or the
connector at the jack does not twist.

Α treatise of coupled resonators and this type of filter is
given

	

in T EKTRON IX Circuit Concept Booklet

	

The following procedure, the exploded drawing in the
062-1055-00. Fig. 3-15 of th is booklet shows filters similiar

	

Mechanical Parts section, and the pictorial illustrations that
to the type used in the 7Ll2 .

	

accompany

	

this procedure, describe and

	

illustrate the
sequence required to replace th e assembly .

Fig. 6-14 illustrates both α satisfactory and unsatis-
factory response for the filter-mixer combi nation .

	

1 . Loosen P38-PJL and remove W5 (between the hybrid

11 . Remove signal from the RF INput and re-check
am plitude of the 52 .5 MHz spur to ensu re that th e mixer
assembly orientation was not changed.

Assembly

	

reference level readout board .
Loosen both Ρ22 and Ρ72 then remove W22 .

Loosen and remove the remaining plugs to the hybrid
assem bly .

CA UTION

10 . Reconnect Ρ28 to th e 105 MHz output of the
and 1st mixer) .

hybrid circuit. Recheck th e signal location to ensure it is

	

2. Loosen a nd remove Ρ34 from the hybrid .still centered. Decrease th e FREQ SPAN/DIV to 1 MHz
then tune the FINE frequency control through its range

	

3. Unplug Ρ40, Ρ28, and Ρ69 from the hybrid .wh ile checking the response flatness across the 2 MHz ban d .
Signal level must remain with in 0.5 d B of average level.

	

4, Loosen Ρ22 and Ρ72 and remove cable W22 .

5. Loosen Ρ1 and remove from the RF input jack.

6. Loosen Ρ20 and d isconnect from the hybrid.

Replacing the Phase Detector and 2nd LO Hybrid

	

7, UηρΙυg the harmonica connectors of the ca bles to the

8. Disconnect the harmonica to the gain selector switch
board and th e d isplay mode selector board.

9 . Loosen and discon nect P1-P5 then swing the cableLoosen the two mou nting screws that go through the

	

W4, the 3 dB pad, and the cable W3, out 90°.
bottom rail (step 17 of Replacing Differential assembly)
and lift the assem bly out of the unit .

	

10. Loosen and remove PR-P6 and remove W6 .

U nsolder the leads to the hybrid box.

	

11 . Loosen and disconnect Ρ7 f rom the traveling wave
Install the replacement by reversing the removal pro-

	

dam per .

cedure . Torque the nuts, for the p l ugs of th e semi-rigid	12 . Turn all the front panel knobs fully clockwisecables so they are snug . Tigh ten until the cable begins to

	

(ΤΙΜΕ/DIV to 1 μs) and remove the knobs. Remove thetwist.

	

nuts and p late agai nst the panel for the FREQ/SPANand
Refer to 2nd LO and Sweep Shaper Calibration for

	

RESO LUTION selectors. Remove the COARSE tu ning
control kn ob. Note; the spring behi nd the COARSE tuningalignment procedure for th e replacement hybrid.

	

control kn ob maintains pressure on the knob and provi des
smooth rotation of the control. This spring must be

Replacing the Differential Attenuator Assembly

	

replaced when re-assem bling .

R emovi ng th e d ifferential assem bly requires the removal

	

13. Pry the front panel loose and remove . Note : Fourof the front panel and sub -panel, the hybrid (phase detector

	

indents at the top and bottom of the front panel h old it toand 2nd LO) circuit, and most of the semi-rigid coaxial

	

the sub-panel .
cables . Loosening the connectors for these ca bles requires α
special 5/16 inch and two 15/64 inch open end wrenches .

	

14. Pull the center chassis out on its slide and remove
The special 5/16 inch wrench is ground to fit into limited

	

harmonica connector P1 36 to the Reference Level Readout
access areas arou nd Ρ20 a nd Ρ22. It can be ordered from

	

board . Unsolder the three wires ind icated to Variable Gain
Tektronix, Inc., (see Maintenance Tools) . potentiometer .
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Location of connectors and cables to be disconnected when the Differential Attenuator Assembly is removed.

15 . Disconnect the spring on the PULL TO UNLOCK

	

19. Pull the attenuator, and differential assembly out
latch .

	

and to the left so the Variable Gain shaft clears the front
16 . Remove the (8) screws holding the sub-panel to the

	

sub-panel .

side, top and bottom rails .

17 . Remove the two screws that hold the hybrid

	

Replacement procedure is the reverse of the removal
assembly to the side rail, then lift the assembly out and to

	

procedure described above . When the knobs are replaced,
the side . NOTE : Do not unsolder the leads to the hybrid

	

ensure that they are indexed correctly by rotating the
assembly .

	

selectors through their range . Remember all knobs where
positioned fully clockwise prior to removal . Torque the

18 . Pull the front sub-panel forward, until it clears the

	

nuts for the semi-rigid connectors until snug, or until the
selector shafts .

	

rigid portion of the cable assembly starts to twist or warp .
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ELECTRICAL PARTS LIST
Replacement parts should be ordered from the Tektronix Field Office or Representative in your area .
Changes to Tektronix products give you the benefit of improved circuits and components . Please include
the instrument type number and serial number with each order for parts or service .

ABBREVIATIONS AND REFERENCE DESIGNATORS

Α

	

Assembly, separable or

	

FL

	

Filter

	

ΡΤΜ paper or plastic, tubular
repairable

	

Η

	

Heat dissipating device

	

molded
AT

	

Attenuator, fixed or variable

	

(heat sink, etc.)

	

R

	

Resistor, fixed or variable
Β Motor

	

HR Heater

	

RT Thermistor
BT

	

B attery

	

1

	

Connector, stationary portion

	

5

	

Switch
C

	

Capacitor, fixed or variable

	

Κ

	

Relay

	

Τ

	

Transformer
Cer

	

Ceramic

	

L

	

Inductor, fixed or variable

	

ΤΡ

	

Test point
CR

	

Diode, signal or rectifier

	

LR

	

- Inductor/resistor combination

	

ο

	

Assembly, inseparable or
CRT cathode-ray tube

	

Μ

	

Meter

	

non-repairable
DL

	

Delay line

	

Q

	

Transistor or silicon-

	

V

	

Electron tube
DS

	

Indicating device (lamp)

	

controlled rectifier

	

Var Variable
E lect . E lectrolytic

	

Ρ

	

Connector, movable portion

	

VR

	

Voltage regulator (zener diode,
EMC

	

electrolytic, metal cased

	

ΡΜς

	

Paper, metal cased

	

etc. I
EMT electrolytic, metal tubular

	

PT

	

paper, tubular

	

WW wire-wound
F Fuse

	

Υ C rystal

Tektronix

	

Serial/Model No.

Ckt. No.

	

Part No.

	

E ff

	

Disc Description

7 L 12

ASSEMBL I ES
All

	

119-0331-ο0

	

DI FFERENT I AL ASS EMBLY
Α 1ρ 1

	

670-1760-ο0

	

REFERENCE LEVEL RE ADOUT Circuit Boa rd Assembly
Α4

	

119-0310-οο

	

MI X ER UN I T, PF, double balanced
ρ6

	

119-0342-ο0

	

H Y BR I D C I RCU IT EN CLOSURE
ρ1ο

	

119-0333-Οο

	

FI LTER ASS EMBLY, 2 .095 GHz
All

	

119-0306-0ο

	

MI X ER UN I T, single balance d
Α 2ο 1	119-0338-οο

	

HY BR I D C I R CU IT ASSEMBLY
Α 3ο 1	119-0289-οο

	

OSC I LLATO R ASS EMBLY, 2-4 GHz
Α70

	

119-0332-οο

	

TUNED CAV I TY, 2 n d LO
ρ70Α1

	

119-0105-ο2

	

VARACTOR ASS EMBLY
ρ80

	

119-0334-0ο

	

I F MODULE ASS EMBLY, 105 MHz
Α80ρ1

	

670-1745-οο

	

105 MHz I F Circuit Board Assembly
Α 8ορ2

	

205-0152-01

	

SHELL, tuned cavity , 2/tuning screws & cap
Α90

	

670-1749-00 8010100 8039999

	

VI DEO F I LT ER & PROCESSOR Circuit Boa rd Assembly
Α9ο

	

670-1749-ο1 8040000

	

VI DEO F I LT ER & PROCESSOR Ci rcuit Boa rd Assemb ly

ρ101

	

670-1751-οο

	

TR I G SOURC E SWI TCH Circuit Board Assembl y
ρ 1ο 2

	

670-1748-0ο

	

TR I G MODE Circuit Board Assembly
Α11ο

	

670-1750-οο

	

START CT R FREQ SW I TCH Circuit Board Assembly
Α13ο

	

672-0037-ο0

	

DI SPLAY MODE Circuit Board Assembl y
Α130Α1

	

670-1752-ο0

	

DI SPLAY MOD E S W CONNECTO R Ci rcuit Boa rd Assembly
Α13ορ2

	

670-1753-0ο

	

DI SPLAY MOD E RESI STOR Ci rcuit Board Assembl y
ρ200

	

670-1759-0ο

	

RESOLUT I ON Circuit Boa rd Assembl y
Α500

	

670-1756-00 Β010100 Β019999

	

FUNCT I ON I F Ci rcuit Boar d Assembl y
Α500

	

670-1756-01 8020000 8039999

	

FUNCT I ON I F Ci rcuit Boa rd Assembl y
ρ50 ο

	

670-1756-ο 2 8040000

	

FUNCT I ON I F Ci rcuit Board Assembly
ρ8οο

	

670-1757-οο

	

FUNCT ION I F CONNECTOR Ci rcuit Board Assembl y
Α1000

	

'670-1758-00 8010100 8039999

	

SWEEP DIS PERSI ON Circuit Board Assemb l y
Α1οοο

	

670-1758-01 8040000

	

SWEEP DIS PERSI ON Ci rcuit Board Assemb l y
Al-300

	

670-1755-0ο Β010100 8029999

	

PHASE LOCK Circuit Board Assembly
Α1300

	

670-1755-01 8030000 Β039999

	

PHASE LOCK Ci rcuit Boa rd Assembly
ρ13οο

	

670-1755-ο 2 8040000

	

PHASE LOCK Circuit Boa rd Assembly
Α170ο

	

670-1754-ο 0

	

SWEEP SHARPER Circuit Board Assemb l y
1See Mechanical Parts List page 9-1 for rep air and replacement program information .
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ELECTR I CA L PARTS L IST (cont)

Tektronix

	

Se rial/Model No.
Ck t . No.

	

Part No.

	

Eff

	

Disc

	

Desc ription
ATTENUATORS

ΑΤ11

	

Attenuator , STEP
ΑΤ3

	

015-1024-00

	

Attenuator , 3dB
CAPAC I TORS

C80

	

281-0618-00

	

4.7 ρΣ , Cer , 200 V, ±0 .5 ρΣC82

	

281-0139-00

	

2 .5-9 ρΣ , Var , CerC83

	

283-0238-00

	

0.01 μF, Cer , 50 V, 101
C84

	

281-0697-00

	

5000 ρΕ , Cer , 100 V, +1001- 01C85

	

283-0156-00

	

1000 pF, Cer , 200 V, +1001-01C86

	

283-0156-00

	

1000 pF, Cer , 200 V, +100%-01C95

	

281-0122-00

	

2 .5-9 pF, Var , Ce r , 100 VC201

	

283-0080-00

	

0.022 4F , Cer , 25 V, -801-201C204

	

283-0642-00

	

33 ρΣ , Mica, 300 V, ±0 .5 ρΣC207

	

283-0080-00

	

0 .022 4F , Ce r , 25 V, +801-201C211

	

283-0080-00

	

0 .022 4Σ , Cer , 25 V, -801-201

C212

	

281-0616-00

	

6.8 ρΣ , Cer , 200 V, ±0 .5 ρΣC230

	

283-0111-00

	

0.1 4Σ , Cer , 50 VC231

	

283-0111-00

	

0.1 μΣ , Cer , 50 V
C232

	

283-0111-00

	

0.1 μF , Cer , 50 V
C241

	

283-0003-00

	

0.01 μF , Ce r , 150 V, +801-201C242

	

283-0003-00

	

0.01 4F , Cer , 150 V, +801-201C244

	

283-0111-00

	

0.1 μΣ , Cer , 50 VC248

	

283-0111-00

	

0.1 μΣ , Cer , 50 V
C250

	

283-0111-00

	

0.1 4Ε , Cer , 50 V
C253

	

283-0111-00

	

0.1 4F , Cer , 50 V
C258

	

283-0003-00

	

0.01 μF , Ce r , 150 V, +801-20%C260

	

281-0562-00

	

29 ρΣ , Cer , 500 V
C261

	

283-0111-00

	

0.1 μF , Cer , 50 V
C267

	

283-0003-00

	

0 .01 μΣ , Cer , 150 V, +801-201C270

	

283-0003-00

	

0.01 μF, Cer , 150 V, +801-201C272

	

283-0111-00

	

0.1 4F , Cer , 50 VC280

	

283-0003-00

	

0.01 μF, Cer , 150 V, +801-201C281

	

283-0003-00

	

0.01 μΣ , Cer , 150 V, +801-20%C283

	

283-0111-00

	

0.1 μF, Cer , 50 V
C288

	

283-0003-00

	

0.01 μΣ , Cer , 150 V, +801-201

C290

	

281-0562-00

	

39 ρΣ , Cer , 500 V
C292

	

283-0003-00

	

0.01 μF, Cer , 150 V, +801-201C294

	

283-0003-00

	

0.01 μΣ , Cer , 150 V, +801-201C296

	

283-0003-00

	

0.01 μΣ , Cer , 150 V, +801-201C300

	

283-0111-00

	

0.1 μΣ , Ce r, 50 VC320

	

283-0642-00

	

33 pF, Mica, 300 V, ±0 .5 ρΣC321

	

283-0603-00

	

113 ρΣ , Mica, 300 V, 21C322

	

281-0092-00

	

9-35 ρΣ , Var , CerC323

	

281-0615-00

	

3.9 pF, Cer , 200 V ±0 .5 ρΣC324

	

283-0644-00

	

150 pF, Mica, 500 V, 11

C325

	

281-0092-00

	

9-35 ρΣ , Var , CerC326

	

281-0615-00

	

3.9 pF, Cer , 200 V, ±0 .5 ρΣC327

	

283-0618-00

	

130 ρΣ , Mica, 300 V, 21C328

	

281-0092-00

	

9-35 ρΕ , Var , CerC329

	

281-0727-00

	

12 .8 pF, Cer , 500 V, 1%C333

	

283-0111-00

	

0 .1 μF, Cer , 50 VC338

	

283-0003-00

	

0.01 uF, Cer , 150 V, +801-20%C340

	

281-0727-00

	

12.8 ρΕ , Cer , 500 V, 11C341

	

283-0618-00

	

130 pF, Mica, 300 V, 21C342

	

281-0092-00

	

9-35 ρν , Vαr , Cer
1Furnished as α uni t w i th Α1 .
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Te ktronix

	

Se rial/Model No.
Ck t . No.

	

Pa r t No.

	

Eff

	

Disc

	

Description
CAPAC I TORS (cont)

C343

	

281-0615-00

	

3 .9 pF, Cer , 200 V, +0 .5 ρΣ
C344

	

283-0644-00

	

150 pF, Mica, 500 V, 1%
C345

	

281-0092-00

	

9-35 ρΣ , Var, Cer
046

	

281-0615-00

	

3.9 pF, Cer , 200 V, ±0 .5 pF
C347

	

283-0603-00

	

113 pF, Mica, 300 V, 2%
C348

	

281-0092-00

	

9-35 ρΣ , Var, Cer
C349

	

283-0642-00

	

33 pF, Mica, 300 V, +0 .5 pF
C353

	

283-0111-00

	

0.1 μF , Cer, 50 V
C354

	

283-0111-00

	

0 .1 μF , Cer, 50 V
C383

	

283-0111-00

	

0 .1 μF , Cer , 50 V

ELECTRI CAL PARTS L IST (cont)

C385

	

283-0003-00

	

0 .01 μF , Cer , 150 V, +80%-20%
C388

	

283-0003-00

	

0.01 μΣ , Cer , 150 V, +80%-20%
090

	

283-0111-00

	

0.1 μF , Cer , 50 V
C391

	

283-0111-00

	

0.1 μF , Cer, 50 V
C392

	

283-0111-00

	

0.1 μF , Cer , 50 V
C411

	

283-0003-00

	

0.01 μF , Cer , 150 V, +80%-20%
C415

	

283-0003-00

	

0.01 μF , Cer , 150 V, +80%-20%
C418

	

283-0003-00

	

0.01 μΣ , Cer , 150 V, +80%-20%
C420

	

283-0003-00

	

0.01 μF , Cer , 150 V, +80%-20%
C422

	

283-0003-00

	

0.01 μF , Cer , 150 V, +80%-20%

C424

	

283-0003-00

	

0.01 μF , Cer , 150 V, +80%-20%
C428

	

283-0003-00

	

0 .01 μF , Cer , 150 V, +80%-20%
C430

	

283-0003-00

	

0 .01 μΣ , Cer , 150 V, +80%-20%
C432

	

283-0003-00

	

0.01 μΣ , Cer , 150 V, +80%-20%
C438

	

283-0003-00

	

0.01 μF , Cer , 150 V, +80%-20%
C440

	

283-0003-00

	

0.01 μF , Cer , 150 V, +80%-20%
C442

	

283-0003-00

	

0 .01 μF , Cer , 150 V, +80%-20%
C444

	

283-0003-00

	

0 .01 μΣ , Cer , 150 V, +80%-20%
C445

	

283-0003-00

	

0 .01 μΣ , Cer , 150 V, +80%-20%
C448

	

283-0003-00

	

0 .01 μF , Cer , 150 V, +80%-20%

C450

	

283-0003-00

	

0 .01 μF , Cer , 150 V, +80%-20%
C452

	

283-0003-00

	

0 .01 μF, Cer , 150 V, +80%-20%
C455

	

0

	

283-0665-00

	

190 ρΣ , Mica, 100 V, 1%
C456

	

281-0123-00

	

5-25 pF, Var, Cer , 100 V
C457

	

283-0003-00

	

0 .01 μF , Cer , 150 V, +80%-20%
C458

	

283-0003-00

	

0 .01 μF , Cer , 150 V, +80%-20%
C462

	

283-0003-00

	

0 .01 μΣ , Cer , 150 V, +80%-20%
C468

	

283-0003-00

	

0 .01 μF , Cer , 150 V, +80%-20%
C470

	

281-0716-00

	

13 .8 ρΣ , Cer , 500 V, 1%
C471

	

283-0618-00

	

130 ρF, Mica, 300 V, 2%

C472

	

281-0092-00

	

9-35 pF, Var, Cer ,
C473

	

281-0612-00

	

5 .6 pF, Cer , 200 V, +0 .5 pF
C474

	

283-0603-00

	

113 ρΣ , Mica, 300 V, 2%
C475

	

281-0092-00

	

9-35 pF, Var, Cer
C476

	

283-0600-00

	

43 pF, Mica, 500 V, 5%
C477

	

283-0003-00

	

0.01 μF , Cer, 150 V, +80%-20%
C479

	

283-0003-00

	

0.01 μF , Cer, 150 V, +80%-20%
C500

	

283-0177-00

	

1 μF , Cer , 25 V, +80%-20%
C501

	

283-0177-00

	

1 μF, Cer , 25 V, +80%-20%
C502

	

283-0177-00

	

1 μF , Cer , 25 V, +80%-20Χ
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CA PACI TORS (cont)
C511

	

283-0191-00

	

0.022 pF, Cer , 50 V, 20%
C514

	

283-0191-00

	

0.022 μF , Cer , 50 V, 20%
C517

	

283-0191-00

	

0.022 μF , Cer , 50 V, 20%
C521

	

283-0191-00

	

0 .022 μF , Cer , 50 V, 20%
C523

	

283-0191-00

	

0 .022 μF , Cer , 50 V, 20%
C524

	

283-0191-00

	

0 .022 μF , Cer , 50 V, 20%
C527

	

283-0191-00

	

0 .022 μF , Cer , 50 V, 20%
C531

	

283-0191-00

	

0 .022 μF , Cer , 50 V, 20%
C534

	

283-0191-00

	

0 .022 μF , Cer , 50 V, 20%
C538

	

283-0191-00

	

0.022 pF, Cer , 50 V, 20%
C546

	

283-0191-00

	

0.022 μF , Cer , 50 V, 20%

ELECT R ICA L PARTS L IST (cont)

C547

	

283-0191-00

	

0.022 pF, Cer , 50 V, 20%
C551

	

283-0167-00

	

0.1 pF, Cer , 100 V, 10%
C554

	

281-0523-00

	

100 pF, Cer , 350 V, 20%
C560

	

281-0504-00

	

10 pF, Cer , 500 V, 10%
C562

	

283-0191-00

	

0 .022 μF , Cer , 50 V, 20%
C566

	

283-0191-00

	

0 .022 pF, Cer , 50 V, 20%
C567

	

283-0167-00

	

0 .1 μF , Cer , 100 V, 10%
C571

	

283-0191-00

	

0 .022 μΣ , Cer , 50 V, 20%
C572

	

283-0167-00

	

0 .1 pF, Cer , 100 V, 10%
C574

	

281-0620-00

	

21 pF, Cer , 500 V, 1%
C581

	

283-0167-00

	

0.1 μF , Cer , 100 V, 10%

C584

	

281-0523-00

	

100 pF, Cer , 350 V, 20%
C596

	

283-0191-00

	

0 .022 μF , Cer , 50 V, 20%
C597

	

283-0167-00

	

0 .1 pF, Cer , 100 V, 10%
C601

	

283-0191-00

	

0 .022 pF, Cer , 50 V, 20%
C602

	

283-0167-00

	

0 .1 μF , Cer , 100 V, 10%
c604

	

281-0620-00

	

21 pF, Cer , 500 V, 1%
C611

	

283-0167-00

	

0 .1 pF, Cer , 100 V, 10%
C614

	

281-0523-00

	

100 pF, Cer, 350 V, 20%
C626

	

283-0191-00

	

0 .022 μF , Cer , 50 V, 20%
C627

	

283-0167-00

	

0.1 μF, Cer , 100 V, 10%

C631

	

283-0191-00

	

0.022 pF, Cer , 50 V, 20%
C632

	

283-0167-00

	

0 .1 pF, Cer , 100 V, 10%
C634

	

281-0620-00

	

21 pF, Cer , 500 V, 1%
C641

	

283-0167-00

	

0 .1 μF , Cer , 100 V, 10%
C644

	

281-0523-00

	

100 pF, Cer , 350 V, 20%
C656

	

283-0191-00

	

0 .022 4Σ , Cer , 50 V, 20%
C657

	

283-0167-00

	

0 .1 pF, Cer , 100 V, 10%
C661

	

283-0191-00

	

0 .022 μF , Cer , 50 V, 20%
C662

	

283-0167-00

	

0.1 pF, Cer , 100 V, 10%
C664

	

281-0620-00

	

21 pF, Cer , 500 V, 1%

C671

	

283-0167-00

	

0.1 μF, Cer , 100 V, 10%
C674

	

281-0523-00

	

100 pF, Cer , 350 V, 20%
C685

	

283-0191-00

	

0 .022 μF , Cer , 50 V, 20%
C686

	

283-0191-00

	

0 .022 μF , Cer , 50 V, 20%
C687

	

283-0167-00

	

0 .1 μF , Cer , 100 V, 10%
C697

	

281-0576-00

	

11 pF, Cer , 500 V, 5%
C701

	

283-0191-00

	

0 .022 pF, Cer , 50 V, 20%
C704

	

283-0191-00

	

0.022 pF, Cer , 50 V, 20%
C711

	

283-0167-00

	

0.1 pF, Cer , 100 V, 10%
C714

	

281-0580-00

	

470 pF, Cer , 500 V, 10%
C727

	

283-0167-00

	

0.1 pF, Cer , 100 V, 10%
C725

	

283-0191-00

	

0.022 pF, Cer , 50 V, 20%
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CAPAC ITORS (cont)

C726

	

283-0191-00

	

0.022 4Σ , Cer , 50 V, 20%C731

	

283-0191-00

	

0.022 pF, Cer , 50 V, 20%
C732

	

283-0167-00

	

0.1 μΣ , Cer, 100 V, 10%
C734

	

281-0577-00

	

14 pF, Ce r, 500 V, 5%
C737

	

281-0576-00

	

11 pF, Ce r, 500 V, 5%C741

	

283-0177-00

	

1 μF , Cer, 25 V, +80%-20%C744

	

281-0511-00

	

22 pF, Cer, 500 V, 10%C748

	

283-0177-00

	

1 μF, Cer, 25 V, +80%-20%C751

	

283-0177-00

	

1 μΣ , Cer, 25 V, +80%-20%
C757

	

283-0191-00

	

0.022 μΣ , Cer, 50 V, 20%C766

	

283-0000-00

	

0 .001 μF, Cer, 500 V, +100%-0%C767

	

283-0177-00

	

1 μΣ , Cer, 25 V, +80%-20%
C776

	

283-0167-00

	

0.1 4Σ , Ce r, 100 V, 10%

C811

	

281-0550-00

	

120 pF, Cer, 500 V, 10%C813

	

281-0504-00

	

10 pF, Cer, 500 V, 10%C814

	

283-0641-00

	

180 pF, Mica, 100 V, 1%C816

	

283-0639-00

	

56 pF, Mica, 100 V, 1%C817

	

283-0599-00

	

98 pF, Mica, 500 V, 5%C820

	

283-0177-00

	

1 μF, Cer, 25 V, +80%-20%C823

	

283-0177-00

	

1 4Σ , Cer, 25 V, +80%-20%
C826

	

281-0504-00

	

10 pF, Cer, 500 V, 10%
C827

	

283-0104-00 Β010100 Β039999Χ

	

2000 pF, Cer, 500 V, 5%C828

	

283-0177-00 Β010100 Β039999Χ

	

1 pF, Cer, 25 V, +80%-20%C830

	

285-0808-00 ΧΒ040000

	

0.1 4Σ , Pl ast ic, 50 V, 10%
C832

	

290-0536-00 ΧΒ040000

	

10 μΣ , El ect ., 25 V, 20%

C840

	

285-0659-00 ΧΒ040000

	

0.001 μΣ , ΡΤΜ, 100 V, 10%C850

	

281-0578-00

	

18 pF, Cer, 500 V, 5%C852

	

283-0000-00

	

0.001 μF, Cer, 500 V, +100%-0%
C857

	

281-0523-00

	

100 pF, Cer, 350 V, 20%
C858

	

281-0523-00

	

100 pF, Ce r, 350 V, 20%C876

	

283-0111-00

	

0 .1 μF, Cer , 50 VC877

	

283-0111-00

	

0.1 μΣ , Cer, 50 V
C878

	

283-0111-00

	

0.1 μF, Cer, 50 V
C879

	

283-0111-00

	

0 .1 μF, Cer, 50 V
C880

	

283-0010-00

	

0 .05 4Σ , Cer, 50 V
C890

	

281-0509-00

	

15 pF, Cer, 500 V, 10%
C892

	

283-0191-00

	

0.022 μF , Cer, 50 V, 20%C898

	

281-0518-00

	

47 ρΣ , Ce r, 500 V, 20%C950

	

283-0598-00

	

253 pF, Mica, 300 V, 5%C951

	

283-0111-00

	

0.1 4Σ , Cer, 50 VC952

	

283-0000-00

	

0.001 μF, Cer, 500 V, +100%-0%C953

	

283-0000-00 Β010100 Β039999

	

0.001 μF, Cer, 500 V, +100%-0%C953

	

283-0005-00 Β040000

	

0.01 μΣ , Cer, 250 V, +100%-0%C954

	

283-0000-00

	

0.001 μΣ , Cer, 500 V, +100%-0%C962

	

283-0000-00

	

0 .001 μF , Cer, 500 V, +100%-07C1000

	

283-0177-00

	

1 4F, Cer, 25 V, +80%-20%C1003

	

283-0177-00

	

1 μΣ Cer, 25 V, +80%-20%C1010

	

283-0212-00

	

2 μΣ , Cer, 50 V, 20%C1011

	

283-0080-00

	

0 .022 μF, Cer, 25 V, +80%-20%

C1028

	

283-0212-00

	

2 4 F, Cer, 50 V, 20%C1049

	

283-9177-00

	

1 μΣ , Cer, 25 V, +80%-20%C1060

	

283-0177-00

	

1 μX, Cer, 25 V, +80%-20%C1061

	

283-0177-00

	

1 μF, Cer, 25 V. +80%-20%
C1075

	

281-0613-00

	

10 pF, Cer, 200'V, 10%
C1110

	

283-0177-00

	

1 μΣ , Cer, 25 V, +80%-20%

ELECTR I CAL PARTS L I ST (cont)
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CAPACITORS (cont)
C1115

	

283-0198-00

	

0.22 μF, Cer, 50 V, 20%
C1142

	

281-0523-00

	

100 pF, Cer, 350 V, 20%
C1143

	

283-0177-00

	

1 μΣ , Cer, 25 V, +80%-20%
C1145

	

290-0415-00

	

5.6 μF, Elect ., 25 V, 10%

C1146

	

281-0543-00

	

270 ρΣ , Cer, 500 V, 10%
C1147

	

285-0898-00

	

0.47 μF, ΡΤΜ, 100 V, 10%
C1151

	

281-0513-00

	

27 pF, Cer, 500 V, 20%
C1155

	

283-0111-00

	

0.1 μF, Cer, 50 V
C1157

	

283-0111-00

	

0 .1 μF, Cer, 50 V
C1160

	

283-0198-00

	

0.22 μF, Cer, 50 V, 20%
C1164

	

283-0003-00

	

0.01 μΣ , Cer, 150 V, +807 -20%
C1166

	

281-0509-00

	

15 pF, Cer, 500 V, 10%
C1167

	

281-0523-00

	

100 pF, Cer, 350 V, 20%
C1191

	

0.001 μΣ
C1192) 1

	

295-0148-00

	

0.099 μΣ , Timing capacitor
C1193~

	

1 μΣ
C1206

	

283-0177-00

	

1 μΣ , Cer, 25 V, +80%-20%
C1207

	

283-0177-00

	

1 μF, Cer, 25 V, +80%-20%
C1215

	

281-0613-00

	

10 pF, Cer, 200 V, 10%
C1222

	

283-0111-00

	

0.1 μΣ , Cer, 50 V
C1300

	

283-0059-00

	

1 μΣ , Cer, 25 V, +80%-20%
C1301

	

283-0059-00

	

1 μΣ , Cer, 25 V, +80%-20%
C1302

	

283-0059-00

	

1 μF, Cer, 25 V, +80%-20%
C1303

	

283-0094-00

	

27 ρΣ , Cer, 200 V, 10%
C1304

	

283-0003-00

	

0.1 μΣ , Cer, 150 V, +80%-20%
C1314

	

283-0052-00

	

105 ρΣ , Cer, 500 V, 1%
C1326

	

283-0052-00

	

105 ρΣ , Cer, 500 V, 1%
C1336

	

283-0129-00

	

0.56 μF, Cer, 100 V, 20%
C1337

	

283-0129-00

	

0 .56 μΣ , Cer, 100 V, 20%
C1339

	

283-0129-00

	

0.56 μΣ , Cer, 100 V,20%
C1340

	

283-0052-00

	

105 ρΣ , Cer, 500 V, 1%
C1350

	

281-0518-00

	

47 pF, Cer, 500 V, 20%
C1355

	

285-0913-00

	

3 μΣ , ΡΤΜ, 50 V, 5%

C1356

	

285-0919-00

	

22 μF, Plastic, 100 V, 10%
C1362

	

285-1048-00

	

2 μΣ , Plastic, 100 V, 5%
C1380

	

283-0111-00

	

0.1 μF, Cer, 50 V
C1381

	

283-0111-00

	

0.1 μΣ , Cer, 50 V
C1382

	

290-0519-00

	

100 μΣ , Elect ., 20 V, 20%
C1410

	

281-0528-00

	

82 pF, Cer, 500 V, 107
C1411

	

283-0000-00

	

0.001 μF, Cer, 500 V, +100%-0%
C1441

	

290-0512-00

	

22 μΣ , Elect ., 15 V, 20%
C1453

	

290-0517-00

	

6.8 μF, Elect ., 35 V, 20%
C1474

	

283-0060-00

	

100 pF, Cer, 200 V, 5%
C1476

	

290-0513-00

	

510 μF, Elect ., 25 V, +75%-10%
C1477

	

290-0513-00

	

510 μF, Elect ., 25 V, +75%-10%
C1500

	

283-0059-00

	

1 μΣ , Cer, 25 V, +80%-20%

lIndividual t iming capacitors in this assembly must be ordered by the 9 digit part
number, letter suffix and tolerance printed on the timing capacitor to be replaced .
Example :

The letter suffix and the tolerance should be the same for all of the timing
capacitors in the assembly .
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C1510

	

283-0059-00

	

1 μF, Cer, 25 V, +80%-20%
C1518

	

283-0059-00

	

1 μΣ , Cer, 25 V, +80%-20%
C1520

	

283-0067-00 ΧΒ030000

	

0.001 μΣ , Cer , 200 V, 10%
C1522

	

290-0536-00

	

10 μΣ , Elect ., 25 V, 20%
C1527

	

283-0111-00

	

0 .1 μF , Cer , 50 V
C1530

	

290-0528-00

	

15 μΣ , Elect ., 50 V, 20%
C1538

	

283-0059-00

	

1 μΣ , Cer , 25 V, +80%-20%
C1539

	

290-0536-00

	

10 μΣ , Elect ., 25 V, 20%
C1542

	

283-0238-00

	

0.01 μΣ , Cer, 50 V, 10%
C1545

	

283-0238-00

	

0.01 μF, Cer , 50 V, 10%
C1546

	

283-0059-00

	

1 μΣ , Cer , 25 V, -80%-20%
C1556

	

290-0525-00

	

4.7 μΣ , Elect ., 50 V, 20%
C1558

	

290-0535-00

	

33 μF, Elect ., 10 V, 20%

C1611

	

290-0525-00

	

4.7 μΣ , El ect ., 50 V, 20%
C1638

	

290-0532-00

	

150 μF, El ect ., 6 V, 20%
C1741

	

283-0238-00

	

0.01 μΣ , Cer , 50 V, 10%
C1748

	

281-0551-00

	

390 pF, Cer, 500 V, 10%
C1754

	

281-0504-00

	

10 pF, Cer , 500 V, 107
C1756

	

283-0111-00

	

0 .1 μF , Cer, 50 V
C1771

	

290-0532-00

	

150 μF, Elect ., 6 V, 20%
C1775

	

290-0525-00

	

4.7 μF, Elect ., 50 V, 20%
C1776

	

290-0531-00

	

100 μΣ , Elect ., 10 V, 20%
C1781

	

290-0531-00

	

100 μΣ , Elect ., 10 V, 207
C1941

	

290-0527-00

	

15 ΡF, Elect ., 20 V, 20%

D I ODES
CR91
CR92

	

153-0044-00

	

S ilicon, replaceab le by Α1108, matc hed quadCR93
CR94
CR242

	

152-0524-00

	

Silicon, PIN, 1,00 V, 25 Ω , at 100 mA
CR280

	

152-0141-02

	

Silicon, rep l aceable by 1Ν4152
CR355

	

152-0141-02

	

Silicon, r epl aceable by 1Ν4152
CR356

	

152-0141-02

	

Silicon, replaceable by 1Ν4152
CR357

	

152-0141-02

	

Silicon, replaceable b y 1Ν4152
CR415

	

152-0524-00

	

Silicon, PIN, 100 V, 25 Ω , at 100 mA
CR418

	

152-0524-00

	

Silicon, PIN, 100 V, 25 Ω at 100 mA
CR444

	

152-0524-00

	

Silicon, PIN, 100 V, 25 Ω at 100 mA
CR457

	

152-0141-02

	

Silicon, replaceab le by 1Ν4152
CR478

	

152-0141-02

	

Silicon, replaceab l e by ΙΝ4152
CR511

	

152-0322-00

	

S ilicon, replaceab l e by Α1108
CR512

	

152-0322-00

	

Silicon, replaceab l e by Α1108
CR514

	

152-0322-00

	

S ilicon, replaceab le by Α1108

CR515

	

152-0322-00

	

S ilicon, r eplaceable by Α1108
CR517

	

152-0322-00

	

Silicon, repl aceable by Α1108
CR518

	

152-0322-00

	

Silicon, repl aceable by Α1108
CR521

	

152-0322-00

	

S ilicon, repl aceable by Α 1108
CR522

	

152-0322-00

	

S il icon , repl aceable by Α 1108
CR524

	

152-0322-00

	

Silicon, repl aceable by Α 1108
CR525

	

152-0322-00

	

Silicon, repl aceable by Α1108
CR527

	

152-0322-00

	

Silicon, replaceable by Α1108
CR528

	

152-0322-00

	

Silicon, replaceabl e by Α1108
CR531

	

152-0322-00

	

Silicon, replaceabl e by Α1108
CR532

	

152-0322-00

	

Silicon, replaceab l e by Α1108
CR534

	

152-0322-00

	

S ilicon, r eplaceabl e by Α1108
CR535

	

152-0322-00

	

S ilicon, r eplaceabl e by Α1108
CR540

	

152-0141-02

	

S ilicon, r eplaceable by 1Ν4152

Elect r ical Par ts List-71-12
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CR546

	

152-0322-00

	

Silicon, replaceable by Α 1108
CR547

	

152-0322-00

	

Silicon, replaceable by Α 1108
CR701

	

152-0141-02

	

Silicon, replaceable by 1Ν4152
CR771

	

152-0322-00

	

Silicon, replaceable by Α 1108
CR772

	

152-0322-00

	

Silicon, replaceable by Α 1108
CR801

	

152-0141-02

	

Silicon, replaceable by 1Ν4152
CR802

	

152-0141-02

	

Silicon, replaceable by 1Ν4152
CR825

	

152-0141-02

	

Silicon, replaceable by 1Ν4152
CR826

	

152-0141-02

	

Silicon, replaceable by 1Ν4152
CR842

	

152-0141-02 Β010100 Β039999Χ

	

Silicon, replaceable by 1Ν 4152
CR843

	

152-0141-02 Β010100 Β039999Χ

	

Silicon, replaceable by 1Ν4152
CR854

	

152-0141-02

	

Silicon, replaceable by 1Ν4152
CR887

	

152-0141-02

	

Silicon, replaceable by 1Ν4152
CR888

	

152-0141-02

	

Silicon, replaceable by 1Ν 4152
CR895

	

152-0141-02

	

Silicon, replaceable by 1Ν4152
CR898

	

152-0141-02

	

Silicon, replaceable by 1Ν4152
CR1050

	

152-0141-02

	

Silicon, replaceable by 1Ν4152
CR1051

	

152-0141-02

	

Silicon, replaceable by 1Ν4152

CR1077

	

152-0141-02

	

Silicon, replaceable by 1Ν4152
CR1078

	

152-0141-02

	

Silicon, replaceable by 1Ν4152
CR1130

	

152-0141-02

	

Silicon, replaceable by 1Ν4152
CR1133

	

152-0141-02

	

Silicon, replaceable by 1Ν4152
CR1149

	

152-0141-02

	

Silicon, replaceable by 1Ν4152
CR1157

	

152-0141-02

	

Silicon, replaceable by 1Ν4152
CR1200

	

152-0141-02

	

Silicon, replaceable by 1Ν4152
CR1320

	

152-0322-00

	

Silicon, replaceable by Α1108
CR1330

	

152-0322-00

	

Silicon, replaceable by Α1108
CR1368

	

152-0141-02

	

Silicon, replaceable by 1Ν4152
CR1369

	

152-0141-02

	

Silicon, replaceable by 1Ν4152
CR1400

	

152-0141-02

	

Silicon, r eplaceable by 1Ν4152
CR1432

	

152-0141-02

	

Silicon, replaceable by 1Ν4152
CR1433

	

152-0141-02

	

Silicon, replaceable by 1Ν4152
CR1450

	

152-0141-02

	

Silicon, r eplaceable by 1Ν4152
CR1476

	

152-0141-02

	

Silicon, r eplaceable by 1Ν4152
CR1514

	

152-0141-02

	

Silicon, r eplaceable by 1Ν4152
CR1515

	

152-0141-02

	

Silicon, r eplaceable by 1Ν4152

CR1524

	

152-0141-02

	

Silicon, r eplaceable by 1Ν4152
CR1525

	

152-0141-02

	

Silicon, r eplaceable by 1Ν4152
CR1543

	

152-0141-02

	

Silicon, r eplaceable by 1Ν4152
CR1544

	

152-0141-02

	

Silicon, r eplaceable by 1Ν4152
CR1550

	

152-0141-02

	

Silicon, r eplaceable by 1Ν4152
CR1559

	

152-0141-02

	

Silicon, r eplaceable by 1Ν4152
CR1560

	

152-ΟΣ 41-02

	

Silicon, r eplaceable by 1Ν4152
CR1589

	

152-0141-02

	

Silicon, r eplaceable by 1Ν4152
CR1590

	

152-0141-02

	

Silicon, r eplaceable by 1Ν4152
CR1591

	

152-0141-02

	

Silicon, r eplaceable by 1Ν4152
CR1629

	

152-0141-02

	

Silicon, r eplaceable by 1Ν4152
CR1701

	

152-0141-02

	

Silicon, r eplaceable by 1Ν4152
CR1702

	

152-0141-02

	

Silicon, r eplaceable by 1Ν4152
CR1703

	

152-0141-02

	

Silicon, r eplaceable by 1Ν4152
CR1704

	

152-0141-02

	

Silicon, r eplaceable by 1Ν4152
CR1705

	

152-0141-02

	

Silicon, r eplaceable by 1Ν4152
CR1706

	

152-0141-02

	

Silicon, replaceable by 1Ν4152



Tektronix

	

Serial/Mod el No.
Ck t. No.

	

Pa r t No.

	

Eff

	

Disc

	

Description

D I ODES (cont)

ELECT RI CAL PARTS L IST (cont)

CR1707

	

152-0141-02

	

Sili con, repl aceable by 1Ν4152
CR1708

	

152-0141-02

	

Sili con, repl aceable by 1Ν4152
CR1709

	

152-0141-02

	

Silicon, repl aceable by ΙΝ4152
CR1710

	

152-0141-02

	

Silicon, repl aceable by 1Ν4152
CR1711

	

152-0141-02

	

Sili con, repl aceable by 1Ν4152
CR1721

	

152-0141-02

	

Sili con, repl aceable by ΙΝ4152
CR1754

	

152-0141-02

	

Sili con, repl aceable by 1Ν4152
VR1518

	

152-0123-00

	

Z ener , selected from 1Ν935Α , 0 .5 W, 9 V, 5%
VR1626

	

152-0461-00

	

Z ener , replaceab l e by ιΝ821, 0 .4 W, 6 .2 V, 5%

BULBS
DS90A, B4

	

Β010100 Β029999
DS90A Β C4

	

Β040000
Ds ιοιi
DS1022
DS 103
DS114

	

150-0048-00

	

Incandescent, #683, 5 V, 60 mA
DS1163

F I LT ERS
FL2

	

119-0294-00

	

Fil ter, Low Pass, 1 .8 GHz
FL 360

	

119-0276-00

	

Fil ter, Bandpass, 10 MHz
FL370

	

119-0278-00

	

Filter, Bandpass, 10 MHz
FL380

	

119-0275-00

	

Filter, Band pass, 10 MHz

CONNECTORS
J 80

	

131-0156-00

	

Coax, mini
J 92

	

131-0156-00

	

Coax, mini
J 95

	

131-0156-00

	

Coax, mini
J 98

	

131-0779-00

	

Jack , TIP
J 99

	

131-0818-00

	

Receptac l e, electrica l , female, BNC
J 100

	

131-0779-00

	

Jack , TIP
J211

	

131-0391-01

	

Receptac l e, e l ectrica l, snap-on ma l e
J240

	

131-0391-01

	

Receptac l e, electrica l, snap-on ma l e
J 900

	

131-0391-01

	

Receptac l e, electrica l, snap-on ma l e
J 1348

	

131-0391-01

	

Receptac le, el ectrica l, snap-on ma l e

RELAYS
Κ281

	

148-0088-00

	

Relay , 120 mW, DPDT
Κ300

	

148-0087-00

	

Rel ay, 90 mW, SPDT
Κ353

	

148-0087-00

	

Relay , 90 mW, SPDT
Κ354

	

148-0088-00

	

Rel ay, 120 mW, DPDT
Κ355

	

148-0088-00

	

Relay , 120 mW, DPDT
Κ356

	

148-0087-00

	

Rel ay , 90 mW, SPDT
Κ357

	

148-0088-00

	

Rel ay , 120 mW, DPDT
Κ1130

	

148-0088-00

	

Rel ay , 120 mW, DPDT
Κ 1200

	

148-0087-00

	

Rel ay , 90 mW, SPDT
Κ1400

	

148-0088-00

	

Rel ay , 120 mW, DPDT
Κ 1450

	

148-0088-00

	

Rel ay , 120 mW, DPDT
Κ 1470

	

148-0076-00

	

Rel ay , mag r eed , 100 V, 10 W

'Furnished as α uni t with Α101 .
2Furnis hed as α uni t with Α102 .
3Furnis hed as α unit with Α110.
4Furnis hed as α uni t with Α 90 .
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Tektronix

	

Serial/Model No.
Ckt. No.

	

Pa r t No.

	

E ff

	

Disc

	

Description

I NDUCTO RS

1-30(7)

	

276-0507-00

	

Core, ferramic suppressor
1-31(7)

	

276-0507-00

	

Core, ferramic suppressor
1-80

	

108-0215-00

	

1.1 pH
1-82

	

108-0706-00

	

146 ηΗ
1-86

	

108-0703-00

	

3 pH
1-87

	

108-0704-00

	

3 .27 pH
1-88

	

108-0705-00

	

3 .56 pH
L202

	

108-0315-00

	

0.22 μΗ
1-204

	

108-0062-00

	

0.45 pH

ELE CTR I CAL PARTS L I ST (co nt)

L230

	

108-0395-00

	

64 pH

L231

	

108-0395-00

	

64 υΗ
L232

	

108-0395-00

	

64 pH
L254

	

108-0406--00

	

80 11Η
L284

	

108-0406-Ο (,

	

80 pH
L292

	

108-0406-00

	

80 pH
L321

	

108-0701-00

	

1 .32 pH
L324

	

108-0701-00

	

1 .32 pH
L327

	

108-0701-00

	

1 .32 pH
L341

	

108-0701-00

	

1 .32 pH

L344

	

108-0701-00

	

1.32 pH
L 347

	

108-0701-00

	

1.32 μΗ
L 390

	

108-0395-00

	

64 11Η
L 391

	

108-0395-00

	

64 11Η
L 392

	

108-0395-00

	

64 μΗ
L455

	

108-0095-00

	

1.4 μΗ
L471

	

108-0701-00

	

1.32 pH
L474

	

108-0701-00

	

1.32 pH
L533

	

108-0240-00

	

820 pH
L548

	

108-0443-00

	

25 pH
L813

	

108-0702-00

	

36 μΗ
L816

	

108-0443-00

	

25 μΗ
L950

	

108-0538-00

	

2 .7 pH
L951

	

108-0666-00

	

900 pH
L954

	

276-0507-00

	

Core, ferramic s uppresso r
L958

	

276-0507-00

	

Core, ferrami c s uppresso r
L 1300

	

108-0395-00

	

64 pH
L1310

	

276-0507-00

	

Core, ferramic s uppresso r
L 1330

	

108-0395-00

	

64 pH
L 1336

	

108-0395-00

	

64 pH

T ERM I NAT I ON
Ρ 29

	

015-1025-00

	

Termination , coax

T RANS I STORS
Q85

	

151-1055-00

	

Silicon, FΕΤ , replaceab le by 3Ν159
Q114

	

151-0207-00

	

Silicon , ΝΡΝ , replaceab le by 2Ν3415
Q116

	

151-0207-00

	

Silicon , ΝΡΝ , replaceab le by 2Ν3415
Q204

	

151-0269-00

	

Silicon, ΝΡΝ , replaceab le by SE 3005
Q211

	

151-0269-00

	

Silicon, ΝΡΝ , replaceab le by SE3005
Q240

	

151-0269-00

	

Silicon, ΝΡΝ , replaceab le by SE3005
Q250

	

151-0269-00

	

Silicon, ΝΡΝ , rep laceab le by SE3005
Q260

	

151-0269-00

	

Silicon, ΝΡΝ , replaceab le by SE3005
Q270

	

151-0220-00

	

Silicon, ΡΝΡ , rep laceab le by 2Ν4122
Q280

	

151-0269-00

	

Sil icon , ΝΡΝ , replaceab le by SE3005
Q290

	

151-0269-00

	

Sil icon , ΝΡΝ , rep laceab le by SE 3005



Tektronix

	

Se rial/Model No.
Ckt. No.

	

Part No.

	

E ff

	

Disc

	

Desc r iption

TRANS ISTORS (cont)
Q330

	

151-0269-00

	

Sil icon, ΝΡΝ , replaceab le by SE3005
Q380

	

151-0269-00

	

Sil icon, ΝΡΝ , replaceable by SE3005
Q420

	

151-0220-00

	

Silicon, ΡΝΡ , replaceab le by 2Ν4122
Q430

	

151-0220-00

	

Silicon, ΡΝΡ , replaceab le by 2Ν4122
Q440

	

151-0220-00

	

Silicon, ΡΝΡ , replaceab le by 2Ν4122
Q450

	

151-0220-00

	

Silicon , ΡΝΡ , replaceab le by 2Ν4122
Q460

	

151-0220-00

	

Silicon , ΡΝΡ , replaceab le by 2Ν4122
Q540

	

151-0195-00

	

Silicon , ΝΡΝ , selected from MPS6515
Q550

	

151-0269-00

	

Silicon , ΝΡΝ , replaceab l e by SE3005
Q560

	

151-0269-00

	

Silicon , ΝΡΝ , replaceab l e by SE3005

ELECTRI CAL PARTS L IST (cont)
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Q570

	

151-0220-00

	

Silicon , ΡΝΡ , replaceab le by 2Ν4122
Q580

	

151-0269-00

	

Silicon , ΝΡΝ , replaceab l e by SE3005
Q590

	

151-0269-00

	

Silicon , ΝΡΝ , replaceab le by SE3005
Q600

	

151-0220-00

	

Silicon , ΡΝΡ , replaceab l e by 2Ν4122
Q610

	

151-0269-00

	

Silicon , ΝΡΝ , replaceable by SE3005
Q620

	

151-0269-00

	

Sil icon , ΝΡΝ , replaceab le by S E3005
Q630

	

151-0220-00

	

Silicon , ΡΝΡ , r eplaceable by 2Ν4122
Q640

	

151-0269-00

	

Sil icon , ΝΡΝ , r eplaceable by SE3005
Q650

	

151-0269-00

	

Silicon , ΝΡΝ , r eplaceable by SE3005
Q660

	

151-0220-00

	

Si l icon , ΡΝΡ , r eplaceable by 2Ν4122

Q670

	

151-0269-00

	

Sil icon , ΝΡΝ , r eplaceab le by SE3005
Q680

	

151-0269-00

	

Si l icon, ΝΡΝ , replaceab le by SE 3005
Q700

	

151-0269-00

	

Sil icon , ΝΡΝ , rep laceab le by SE3005
Q710

	

151-0269-00

	

Sil icon, ΝΡΝ , replaceab le by SE 3005
Q720

	

151-0269-00

	

Silicon, ΝΡΝ , replaceab le by SE 3005
Q730

	

151-0220-00

	

Silicon, ΡΝΡ , replaceab le by 2Ν4122
Q740

	

151-0195-00

	

Sil icon, ΝΡΝ , selected from MPS6515
Q750

	

151-0221-00

	

Silicon, ΡΝΡ , replaceab l e by 2Ν4258
Q760

	

151-0221-00

	

Silicon, ΡΝΡ , replaceab le by 2Ν4258
Q827

	

151-1006-00 Β010100 Β039999Χ

	

Silicon, FET, selected from 2Ν4304 or rep laceab le
by U1491

Q828

	

151-1006-00 Β010100 Β039999Χ

	

Silicon, FET, selected from 2Ν4304 or replaceab le
by U1491

Q841

	

151-0220-00 Β010100 Β039999Χ

	

Silicon, ΡΝΡ , replaceab le by 2Ν4122
Q842

	

151-0220-00 Β010100 Β039999Χ

	

Silicon, ΡΝΡ , replaceab le by 2Ν4122
Q843

	

151-0220-00 Β010100 Β039999Χ

	

Silicon, ΡΝΡ , replaceable by 2Ν4122
Q880

	

151-0195-00

	

Silicon , ΝΡΝ , selected from MPS6515
Q887

	

151-0195-00

	

Silicon , ΝΡΝ , selected from MPS6515
Q890

	

151-0195-00

	

Silicon , ΝΡΝ , selected from MPS6515
Q895

	

151-0269-00

	

Silicon , ΝΡΝ , replaceable by SE3005
Q898

	

151-0269-00

	

Silicon , ΝΡΝ , replaceab le by SE3005
Q950

	

151-0269-00

	

Silicon , ΝΡΝ , replaceable by SE3005
Q960

	

151-0269-00

	

Silicon , ΝΡΝ , replaceab le by S E3005

Q1106

	

151-0188-00

	

Si licon , ΡΝΡ , r ep l aceable by 2Ν3906
Q1117

	

151-0503-00

	

Silicon , SCR, r eplaceable by 2Ν5060
Q1156

	

151-0333-00

	

S ilicon, ΝΡΝ , selected from MPS918
Q1183

	

151-0273-00

	

Si licon , ΝΡΝ , se l ected from 2Ν5249
Q1185

	

151-0276-00

	

Si l icon , ΡΝΡ , replaceab le by 2Ν5087
Q1300

	

151-0190-01

	

Si l icon, ΝΡΝ , r eplaceab le by 2Ν3904 or ΤΕ 3904
Q1310

	

151-0192-00

	

Silicon, ΝΡΝ , se lected from MPS6521
Q1320

	

151-0327-00

	

Si licon , ΡΝΡ , replaceab le by ΤΝ4258
Q1330

	

151-0288-00

	

Sil icon , ΝΡΝ , replaceab le by Α210
Q1338

	

151-0228-00

	

Silicon , ΡΝΡ , selected from 2Ν4888
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Ckt. No.

	

Pa rt No .

	

E ff

	

Disc

	

Description

TRANS ISTORS (cont)
Q1339

	

151-0250-00

	

Silicon, ΝΡΝ , selected from FPS5551M
Q1470

	

151-0148-00

	

Silicon, ΝΡΝ , selected from 40250
Q1480

	

151-0195-00

	

Silicon, ΝΡΝ , selected from MPS6515
Q1506

	

151-0188-00

	

Silicon, ΡΝΡ , replaceable by 2Ν 3906
Q1517

	

151-0136-00

	

Silicon, ΝΡΝ , replaceable by 2Ν3053
Q1518

	

151-0190-01

	

Silicon, ΝΡΝ , replaceable by 2Ν 3904 or ΤΕ3904
Q1525

	

151-0136-00

	

Silicon, ΝΡΝ , replaceable by 2Ν 3053
Q1545

	

151-0510-00

	

Silicon, un ί j unction, replaceable by 2Ν4852
Q1561

	

151-0188-00

	

Silicon, ΡΝΡ , replaceable by 2Ν 3906
Q1564

	

151-0190-01

	

Silicon, ΝΡΝ , replaceable by 2Ν 3904 or ΤΕ3904

Q1568

	

151-0190-01

	

Silicon, ΝΡΝ , r eplaceable by 2Ν 3904 or ΤΕ3904
Q1574

	

151-0190-01

	

Silicon, ΝΡΝ , r eplaceable by 2Ν 3904 or ΤΕ3904
Q1578

	

151-0190-01

	

Silicon, ΝΡΝ , r eplaceable by 2Ν3904 or ΤΕ3904
Q1584

	

151-0190-01

	

Silicon, ΝΡΝ , r eplaceable by 2Ν3904 or ΤΕ3904
Q1588

	

151-0190-01

	

Silicon, ΝΡΝ , replaceable by 2Ν3904 o r ΤΕ3904
Q1740A,B

	

151-0232-00

	

Silicon, ΝΡΝ , r eplaceable by NS7348 or selected
from 2Ν 2919, dual

Q1754

	

151-0188-00

	

Silicon, ΡΝΡ , r eplaceable by 2Ν2906
Q1770A,B

	

151-0232-00

	

Silicon, ΝΡΝ , replaceable by NS7348 or selected
from 2Ν2919, dual

Q1776

	

151-0341-00

	

Silicon, ΝΡΝ , r eplaceable by 2Ν3565

RESISTO RS

Tektronix

	

Serial/Model No.

R 80 1	311-0328-00

	

1 kΩ , Var
R82

	

311-1291-00

	

1 kΩ , Var
R84

	

315-0114-00

	

1 1 0 kΩ , 1/4 W, 5%
R85

	

315-0393-00

	

39 kΩ , 1/4 W, 5%
R86

	

315-0221-00

	

220 Ω , 1/4 W, 5%
R91

	

317-0510-00

	

51 Ω , 1/8 ω , 5%
R92

	

317-0510-00

	

51 Ω , 1/8 W, 5%
Α93

	

317-0510-00

	

51 Ω , 1/8 W, 5%
R94

	

317-0510-00

	

51 Ω , 1/8 W, 5%
R95

	

311-0328-00

	

1 kΩ , Var

R96

	

311-1095-00

	

10 kΩ , Var
R97

	

311-0326-00

	

10 kΩ , Var
R98 2

	

311-1095-00

	

10 kΩ , Var
R100

	

311-1203-00

	

100 kΩ , V ar
R105A,B

	

311-1309-01

	

2 χ 500 kΩ , V ar
R106

	

311-1045-00

	

250 kΩ , V ar
R107

	

311-0387-00

	

5 kΩ , Var
R109

	

311-1017-01

	

20 kΩ , Var
R110

	

315-0123-00

	

12 kΩ , 1/4 W, 5%
R111

	

315-0104-Πυ

	

100 kΩ , 1/4 W, 5%

R113

	

315-0333-00

	

33 kΩ , 1/4 W, 5%
R115

	

315-0332-00

	

3.3 kΩ , 1/4 W, 5%
R124

	

311-1215-00

	

2 kΩ , Var
R125A,B

	

311-1162-00

	

2 χ 10 kΩ , Var
R130

	

321-0402-00

	

150 kΩ , 1/8 W, 1%
R131

	

321-0373-00

	

75 kΩ , 1/8 W, 1%
R132

	

321-0356-00

	

49.9 kΩ , 1/8 W, 1%
R133

	

321-0356-00

	

49.9 kΩ , 1/8 W, 1%
R134

	

321-0335-00

	

30.1 kΩ , 1/8 W, 1%
R135

	

321-0327-00

	

24.9 kΩ , 1/8 W, 1%

1Furnished as α unit with S82 .
Furnished as α unit with 5100 .

ELECTR ICAL PARTS L IST (cont)



Tektron ix

	

Serial/Model No.
Ckt . No.

	

Part No.

	

Eff

	

Disc

	

Description

ELECTR I CAL PARTS L IST (cont)

RES ISTORS
R136

	

321-0344-00

	

37 .4 kΩ , 1/8 W, 1%
Α137

	

321-0327-00

	

24.9 kΩ , 1/8 W, 1%
R138

	

321-0344-00

	

37.4 kΩ , 1/8 W, 1%
R139

	

321-0356-00

	

49 .9 kΩ , 1/8 ω , 1%
R140

	

321-0402-00

	

150 kΩ , 1/8 W, 1%
R141

	

321-0321-00

	

21.5 kΩ , 1/8 W, 1%
R142

	

321-0344-00

	

37.4 kΩ , 1/8 W, 1%
R143

	

321-0321-00

	

21.5 kΩ , 1/8 ω , 1%
R144

	

321-0344-00

	

37.4 1,0 , 1/8 ω , 1%
R145

	

321-0373-00

	

75 kΩ , 1/8 ω , 1%

R146

	

321-0335-00

	

30.1 kΩ , 1/8 W, 1%
R147

	

321-0344-00

	

37.4 kO, 1/8 W, 1%
R148

	

321-0402-00

	

150 kΩ , 1/8 ω , 1%
R149

	

321-0344-00

	

37.4 kΩ , 1/8 ω , 1%
R150

	

321-0402-00

	

150 kΩ , 1/8 W, 1%
R160

	

321-0373-00

	

75 kΩ , 1/8 W, 1%
R161

	

321-0306-00

	

15 kΩ , 1/8 W, 1%
R162

	

321-0402-00

	

150 kΩ , 1/8 W, 1%
R163

	

321-0327-00

	

24.9 kΩ , 1/8 W, 1%
R164

	

321-0321-00

	

21.5 U, 1/8 W, 1%

R165

	

321-0402-00

	

150 kΩ , 1/8 W, 1%
R166

	

321-0373-00

	

75 kΩ , 1/8 W, 1%
R167

	

321-0344-00

	

37.4 kΩ , 1/8 W, 1%
R168

	

321-0344-00

	

37.4 kΩ , 1/8 W, 1%
R169

	

321-0356-00

	

49.9 kΩ , 1/8 W, 1%
R170

	

321-0402-00

	

150 kΩ , 1/8 ω , 1%
R180

	

321-0344-00

	

37.4 kΩ , 1/8 ω , 1%
R181

	

321-0356-00

	

49.9 kΩ , 1/8 W, 1%
R182

	

321-0373-00

	

75 kΩ , 1/8 W, 1%
R183

	

321-0335-00

	

30.1 kΩ , 1/8 W, 1%
R184

	

321-0327-00

	

24.9 kΩ , 1/8 W, 1%

R185

	

321-0321-00

	

21.5 kΩ , 1/8 W, 1%
R186

	

321-0315-00

	

18.7 kΩ , 1/8 ω , 1%
R187

	

321-0310-00

	

16.5 kΩ , 1/8 W, 1%
R188

	

321-0300-00

	

13 kΩ , 1/8 W, 1%
R189

	

321-0402-00

	

150 k2, 1/8 ω , 1%
R190

	

321-0335-00

	

30.1 kΩ , 1/8 W, 1%
R191

	

321-0402-00

	

150 kΩ , 1/8 ω , 1%
R192

	

321-0402-00

	

150 kΩ , 1/8 W, 1%
R193

	

321-0327-00

	

24.9 kΩ , 1/8 W, 1%
R194

	

321-0373-00

	

75 kΩ , 1/8 W, 1%

R195

	

321-0327-00

	

24.9 kΩ , 1/8 W, 1%
R196

	

321-0402-00

	

150 kΩ , 1/8 W, 1%
R201

	

315-0242-00

	

2 .4 kΩ , 1/4 W, 5%
R202

	

315-0221-00

	

220 Ω , 1/4 W, 5%
R205

	

315-0272-00

	

2 .7 kΩ , 1/4 W, 5%
R207

	

315-0470-00

	

47 Ω , 1/4 W, 5%
R210

	

315-0510-00

	

51 Ω , 1/4 W, 5%
R211

	

315-0470-00

	

47 Ω , 1/4 W, 5%
R214

	

315-0181-00

	

180 Ω , 1/4 W, 5%
R215

	

315-0622-00

	

6 .2 kΩ , 1/4 W, 5%

E lectrical Par ts List-7L12



Electr ical Parts List-71-12

Tektronix

	

Se rial/Model No.
Ck t . No.

	

Part No.

	

Eff

	

Disc

	

Desc ription

RES ISTORS (con t)
R240

	

315-0220-00

	

22 Ω , 1/4 W, 5%
R242

	

315-0472-00

	

4.7 kΩ , 1/4 W, 5%
R244

	

315-0510-00

	

51 Ω , 1/4 W, 5%
R245

	

315-0301-00

	

300 Ω , 1/4 W, 5%
R247

	

315-0301-00

	

300 Ω , 1/4 ω , 5%
R248

	

315-0302-00

	

3 kΩ , 1/4 W, 5%
R250

	

321-0277-00

	

7.5 kΩ , 1/8 ω , 1%
R251

	

315-0220-00

	

22 Ω , 1/4 ω , 5%
R253

	

315-0910-00

	

91 Ω , 1/4 W, 5%
R254

	

321-0143-00

	

301 Ω , 1/8 ω , 1%

ELE CTR I CAL PARTS LIST (cont)

R255

	

315-0100-00

	

10 Ω , 1/4 W, 5%
R257

	

321-0202-00

	

1.24 kΩ , 1/8 W, 1%
R258

	

321-0158-00

	

432 Ω , 1/8 W, 1%
R260

	

315-0220-00

	

22 Ω , 1/4 W, 5%
R261

	

315-0331-00

	

330 Ω , 1/4 W, 5%
R264

	

321-0072-00

	

54.9 Ω , 1/8 W, 1%
R266

	

315-0100-00

	

10 Ω , 1/4 W, 5%
R267

	

311-0622-00

	

100 Ω , Var
R268

	

315-0391-00

	

390 Ω , 1/4 W, 5%
R270

	

315-0202-00

	

2 kΩ , 1/4 W, 5%

R272

	

315-0511-00

	

510 Ω , 1/4 ω , 5%
R275

	

315-0390-00

	

39 Ω , 1/4 ω , 5%
R276

	

315-0203-00

	

20 kΩ , 1/4 W, 5%
R280

	

315-0105-00

	

1 ΜΩ , 1/4 W, 5%
R281

	

321-0277-00

	

7.5 kΩ , 1/8 W, 1%
R282

	

315-0220-00

	

22 Ω , 1/4 W, 5%
R283

	

315-0910-00

	

91 Ω , 1/4 ω , 5%
R284

	

321-0143-00

	

301 Ω , 1/8 W, 1%
R285

	

315-0100-00

	

10 Ω , 1/4 W, 5%
R287

	

321-0202-00

	

1 .24 kΩ , 1/8 ω , 1%

R288

	

321-0158-00

	

432 Ω , 1/8 W, 1%
R290

	

315-0431-00

	

430 Ω , 1/4 W, 5%
R291

	

315-0220-00

	

22 2, 1/4 W, 5%
R292

	

315-0331-00

	

330 Ω , 1/4 W, 5%
R293

	

315-0105-00

	

1 ΜΩ , 1/4 W, 5%
R294

	

321-0072-00

	

54 .9 2, 1/8 W, 1%
R295

	

315-0100-00

	

10 2, 1/4 ω , 5%
R296

	

315-0680-00

	

68 Ω , 1/4 W, 5%
R297

	

311-0605-00

	

200 2, Var
R298

	

315-0391-00

	

390 Ω , 1/4 W, 5%
R300

	

315-0220-00

	

22 2, 1/4 W, 5%

R306

	

321-0077-00

	

61 .9 Ω , 1/8 W, 1%
R307

	

311-0622-00

	

100 Ω , Var
R308

	

315-0121-00

	

120 Ω , 1/4 W, 5%
R330

	

321-0165-00

	

511 Ω , 1/8 ω , 1%
R331

	

315-0470-00

	

47 Ω , 1/4 W, 5%
R333

	

315-0201-00

	

200 Ω , 1/4 W, 5%
R334

	

321-0172-00

	

604 Ω , 1/8 ω , 1%
R337

	

321-0097-00

	

100 Ω , 1/8 W, 1%
R338

	

315-0132-00

	

1.3 kΩ , 1/4 W, 5%



Te ktronix

	

Serial/Model No.
Ckt. No.

	

Part No.

	

Eff

	

Disc

	

Desc r iption

RES ISTORS (cont)
R353

	

315-0220-00

	

22 Ω , 1/4 W, 5%
R354

	

315-0220-00

	

22 Ω , 1/4 W, 5%
R356

	

321-0077-00

	

61.9 Ω , 1/8 W, 1%
R357

	

311-0622-00

	

100 Ω , Var
R358

	

315-0121-00

	

120 Ω , 1/4 W, 5%
R366

	

321-0077-00

	

61.9 Ω , 1/8 W, 1%
R367

	

311-0622-00

	

100 Ω , Var
R368

	

315-0121-00

	

120 Ω , 1/4 W, 5%
R376

	

321-0077-00

	

61.9 Ω , 1/8 W, 1%
R377

	

311-0622-00

	

100 Ω , Var

ELECTRI CAL PARTS L IST (cont)

R378

	

315-0121-00

	

120 Ω , 1/4 W, 5%
R380

	

321-0068-00

	

49.9 Ω , 1/8 W, 1%
R383

	

315-0112-00

	

1 .1 kΩ , 1/4 W, 5%
R384

	

321-0136-00

	

255 Ω , 1/8 W, 1%
R385

	

315-0104-00

	

100 U , 1/4 W, 5%
R386

	

315-0101-00

	

100 Ω , 1/4 ω , 5%
R387

	

311-0605-00

	

200 Ω , Var
R388

	

315-0242-00

	

2 .4 kΩ , 1/4 W, 5%
R410

	

315-0102-00

	

1 kΩ , 1/4 W, 5%
R411

	

311-0609-00

	

2 kΩ , Var

R412

	

315-0102-00

	

1 kΩ , 1/4 W, 5%
R415

	

315-0752-00

	

7 .5 ka, 1/4 ω , 5%
R416

	

311-1035-00

	

50 kΩ , Var
R417

	

311-1266-00

	

2.5 kΩ , Var
R418

	

315-0302-00

	

3 kΩ , 1/4 W, 5%
R420

	

315-0133-00

	

13 U, 1/4 W, 5%
R422

	

315-0471-00

	

470 Ω , 1/4 W, 5%
Β423

	

315-0151-00

	

150 Ω , 1/4 W, 5%
R424

	

315-0750-00

	

75 Ω , 1/4 ω , 5%
R425

	

311-0605-00

	

200 Ω , Var

R427

	

315-0621-00

	

620 Ω , 1/4 ω , 5%
R428

	

315-0821-00

	

820 Ω , 1/4 W, 5%
R430

	

315-0133-00

	

13 kΩ , 1/4 W, 5%
R432

	

315-0301-00

	

300 Ω , 1/4 W, 5%
R433

	

315-0301-00

	

300 Ω , 1/4 W, 5%
R437

	

315-0621-00

	

620 Ω , 1/4 W, 5%
R438

	

315-0821-00

	

820 Ω , 1/4 W, 5%
R440

	

315-0133-00

	

13 kΩ , 1/4 W, 5%
R442

	

315-0301-00

	

300 Ω , 1/4 W, 5%
R443

	

315-0301-00

	

300 Ω , 1/4 W, 5%

R445

	

315-0242-00

	

2.4 kΩ , 1/4 W, 5%
R447

	

315-0621-00

	

620 Ω , 1/4 W, 5%
R448

	

315-0821-00

	

820 2, 1/4 W, 5%
R450

	

- 315-0133-00

	

13 kΩ , 1/4 W, 5%
R451

	

315-0102-00

	

1 U, 1/4 W, 5%
R452

	

315-0202-00

	

2 kΩ , 1/4 ω , 5%
R453

	

315-0121-00

	

120 Ω , 1/4 W, 5%
R455

	

315-0r471-00

	

470 Ω , 1/4 ω , 5%
R456

	

315-0220-00

	

22 2, 1/4 W, 5%
R457

	

315-0102-00

	

1 kf, 1/4 ω , 5%

Elect rical Parts List-71-12



Electrical Parts List-71,12

Tek tronix

	

Serial/Model No.
Ckt. No.

	

Pa rt No.

	

Eff

	

Disc

	

Desc r iption

RESI STORS (cont)
R458

	

315-0821-00

	

820 Ω , 1/4 W, 5%
R460

	

315-0133-00

	

13 kΩ , 1/4 W, 5%
R461

	

315-0102-00

	

1 U, 1/4 W, 5%
R462

	

315-0202-00

	

2 kΩ , 1/4 W, 5%
R463

	

315-0121-00

	

120 Ω , 1/4 W, 5%
R467

	

315-0511-00

	

510 Ω , 1/4 W, 5%
R468

	

315-0301-00

	

300 Ω , 1/4 W, 5%
R477

	

315-0391-00

	

390 Ω , 1/4 W, 5%
R478

	

315-0621-00

	

620 Ω , 1/4 W, 5%
R479

	

315-0511-00

	

510 Ω , 1/4 W, 5%

ELE CTRI CAL PA RTS LI ST (co n t)

R511

	

321-0097-00

	

100 Ω , 1/8 ω , 1%
R512

	

321-0315-00

	

18 .7 k2 , 1/8 ω , 1%
R514

	

321-0097-00

	

100 Ω , 1/8 W, 1%
R515

	

321-0315-00

	

18 .7 kΩ , 1/8 W, 1%
R517

	

321-0097-00

	

100 Ω , 1/8 ω , 1%
R518

	

321-0315-00

	

18 .7 k2 , 1/8 ω , 1%
R521

	

321-0097-00

	

100 2, 1/8 W, 1%
R522

	

321-0315-00

	

18 .7 kΩ , 1/8 ω , 1%
R524

	

321-0097-00

	

100 Ω , 1/8 W, 1%
R525

	

321-0315-00

	

18 .7 kΩ , 1/8 ω , 1%

R527

	

321-0205-00

	

1.33 kΩ , 1/8 W, 1%
R528

	

321-0261-00

	

5 .11 kΩ , 1/8 W, 1%
R531

	

321-0097-00

	

100 Ω , 1/8 W, 1%
R532

	

321-0315-00

	

18.7 kΩ , 1/8 W, 5%

R534

	

321-0205-00

	

1.33 kΩ , 1/8 ω , 1%
R535

	

321-0261-00

	

5.11 kΩ , 1/8 W, 1%

R537

	

316-0104-00

	

100 kΩ , 1/4 ω , 10%

R539

	

316-0103-00

	

10 kΩ , 1/4 ω,10%
R540

	

315-0153-00

	

15 kΩ , 1/4 ω , 5%
R542

	

311-0633-00

	

5 kΩ , Var
R543

	

315-0102-00

	

1 kΩ , 1/4 W, 5%
R544

	

321-0120-00

	

174 Ω , 1/8 W, 1%
R546

	

321-0120-00

	

174 Ω , 1/8 W, 1%
R547

	

315-0105-00

	

1 ΜΩ , 1/4 W, 5%
R550

	

316-0101-00

	

100 Ω , 1/4 W, 10%
R551

	

315-0201-00

	

200 Ω , 1/4 W, 5%

R552

	

321-0190-00

	

931 Ω , 1/8 W, 1%
R554

	

316-0101-00

	

100 Ω , 1/4 W, 10%
R556

	

315-0620-00

	

62 Ω , 1/4 W, 5%
R560

	

321-0178-00

	

698 Ω , 1/8 ω , 1%
R562

	

321-0297-00

	

12.1 kΩ , 1/8 W, 1%
R563

	

321-0350-00

	

43.2 kΩ , 1/8 ω , 1%
R564

	

316-0101-00

	

100 Ω , 1/4 W, 10%
R566

	

321-0184-00

	

806 Ω , 1/8 ω , 1%
R567

	

315-0201-00

	

200 Ω , 1/4 ω , 5%
R571

	

315-0202-00

	

2 kΩ , 1/4 W, 5%



Tek tronix

	

Se rial/Model No.
C kt. No .

	

Part No.

	

Eff

	

Disc

	

Description

RES ISTORS (cont)
R572

	

315-0511-00

	

510 Ω , 1/4 ω , 5%
R574

	

321-0148-00

	

340 Ω , 1/8 W, 1%
R576

	

321-0337-00

	

31 .6 kΩ , 1/8 W, 1%
R580

	

316-0101-00

	

100 0, 1/4 W, 10%
R581

	

315-0201-00

	

200 Ω , 1/4 W, 5%
R582

	

321-0190-00

	

931, 1/8 W, 1%
R584

	

316-0101-00

	

100 Ω , 1/4 ω , 10%
Α586

	

315-0620-00

	

62 Ω , 1/4 ω , 5%
R590

	

321-0297-00

	

12 .1 kΩ , 1/8 W, 1%
R591

	

321-0350-00

	

43 .2 kΩ , 1/8 W, 1%
R596

	

321-0184-00

	

806 Ω , 1/8 W, 1%

ELECTR I CAL PARTS LI ST (cont)

R597

	

315-0201-00

	

200 0, 1/4 W, 5%
R600

	

316-0104-00

	

100 kΩ , 1/4 W, 10%
R601

	

315-0202-00

	

2 kΩ , 1/4 W, 5%
R602

	

315-0511-00

	

510 Ω , 1/4 W, 5%
R603

	

311-0605-00

	

200 9, Var
R604

	

321-0134-00

	

243 Ω , 1/8 W, 1%
R606

	

321-0337-00

	

31.6 kΩ , 1/8 W, 1%
R610

	

316-0101-00

	

100 Ω , 1/4 ω , 10%
R611

	

315-0201-00

	

200 0, 1/4 ω , 5%
R612

	

321-0190-00

	

931 Ω , 1/8 ω , 1%

R614

	

316-0101-00

	

100 Ω , 1/4 W, 10%
R616

	

315-0620-00

	

62 0, 1/4 W, 5%
R620

	

321-0297-00

	

12.1 kΩ , 1/8 W, 1%
R621

	

321-0350-00

	

43.2 kΩ , 1/8 W, 1%
R626

	

321-0184-00

	

806 Ω , 1/8 ω , 1%
R627

	

315-0201-00

	

200 Ω , 1/4 W, 5%
R631

	

315-0202-00

	

2 kΩ , 1/4 W, 5%
R632

	

315-0511-00

	

510 Ω , 1/4 W, 5%
R634

	

321-0148-00

	

340 Ω , 1/8 W, 1%
R636

	

321-0337-00

	

31 .6 kΩ , 1/8 W, 1%

R640

	

316-0101-00

	

100 Ω , 1/4 W, 10%
R641

	

315-0201-00

	

200 Ω , 1/4 ω , 5%
R642

	

321-0190-00

	

931 Ω , 1/8 ω , 1%
R644

	

316-0101-00

	

100 Ω , 1/4 ω , 10%
R646

	

315-0620-00

	

62 0, 1/4 ω , 5%
R650

	

321-0297-00

	

12 .1 kΩ , 1/8 W, 1%
R651

	

321-0350-00

	

43 .2 kΩ , 1/8 ω , 1%
R656

	

321-0184-00

	

806 Ω , 1/8 ω , 1%
R657

	

315-0201-00

	

200 Ω , 1/4 W, 5%
R660

	

316-0104-00

	

100 k2 , 1/4 ω , 10%

R661

	

315-0202-00

	

2 k0,1/4 W, 5%
R662

	

315-0511-00

	

510 0, 1/4 ω , 5%
R663

	

311-0605-00

	

200 Ω , Var
R664

	

321-0134-00

	

243 2, 1/8 W, 1%
R666

	

321-0337-00

	

31.6 kΩ , 1/8 W, 1%
R670

	

316-0101-00

	

100 0, 1/4 ω , 10%
R671

	

315-0201-00

	

200 0, 1/4 W, 5%
R672

	

321-0190-00

	

931 0, 1/8 W, 1%
R674

	

316-0101-00

	

100 Ω , 1/4 W, 10%
R676

	

315-0620-00

	

62 Ω , 1/4 W, 5%

E lectrical Pa rts List-7 L 12
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Tektronix

	

Serial/Model No.
Ck t . No.

	

Pa r t No.

	

Eff

	

Disc

	

Description

RES ISTORS (cont)
R680

	

321-0297-00

	

12.1 kΩ , 1/8 W, 1%
R681

	

321-0350-00

	

43.2 kΩ , 1/8 W, 1%
R686

	

321-0184-00

	

806 Ω , 1/8 ω , 1%
R687

	

315-0201-00

	

200 Ω , 1/4 W, 5%
R696

	

321-0337-00

	

31.6 kΩ , 1/8 ω , 1%
Α697

	

321-0152-00

	

374 Ω , 1/8 W, 1%
R698

	

321-0297-00

	

12.1 kΩ , 1/8 W, 1%
R701

	

315-0202-00

	

2 kΩ , 1/4 W, 5%
R702

	

316-0104-00

	

100 kΩ , 1/4 W, 10%
R703

	

311-0609-00

	

2 kΩ , Var

ELECTR I CAL PARTS L I ST (cont)

R704

	

315-0131-00

	

130 Ω , 1/4 ω , 5%
R710

	

316-0101-00

	

100 Ω , 1/4 W, 10%
R711

	

315-0821-00

	

820 Ω , 1/4 W, 5%
R712

	

321-0132-00

	

232 Ω , 1/8 ω , 1%
R714

	

321-0120-00

	

174 Ω , 1/8 W, 1%
R716

	

315-0620-00

	

62 Ω , 1/4 W, 5%
R720

	

321-0297-00

	

12.1 kΩ , 1/8 W, 1%
R721

	

321-0350-00

	

43.2 kΩ , 1/8 ω , 1%
R726

	

321-0184-00

	

806 Ω , 1/8 W, 1%
R727

	

315-0201-00

	

200 Ω , 1/4 ω , 5%

R731

	

315-0202-00

	

2 kΩ , 1/4 W, 5%
R732

	

315-0511-00

	

510 2, 1/4 W, 5%
Α733

	

311-0634-00

	

500 Ω , Var
R734

	

315-0391-00

	

390 2, 1/4 W, 5%
R736

	

321-0337-00

	

31 .6 kΩ , 1/8 W, 1%
R737

	

321-0152-00

	

374 Ω , 1/8 W, 1%
R738

	

321-0297-00

	

12 .1 kΩ ,1/8 W, 1%
R741

	

315-0910-00

	

91 Ω , 1/4 W, 5%
R 742

	

315-0751-00

	

750 Ω , 1/4 W, 5%
R744

	

316-0101-00

	

100 2, 1/4 W, 5%

R745

	

315-0302-00

	

3 kΩ , 1/4 W, 5%
R747

	

321-0193-00

	

1 kΩ , 1/8 ω , 1%
R748

	

321-0268-00

	

6 .04 kΩ , 1/8 W, 1%
R750

	

315-0300-00

	

30 Ω , 1/4 ω , 5%
R751

	

321-0041-00

	

26 .1 Ω , 1/8 W, 1%
R752

	

323-0126-00

	

200 Ω , 1/2 W, 1%
R753

	

316-0104-00 Β010100 Β039999Χ

	

100 k2 , 1/4 W, 10%
R755

	

321-0235-00

	

2 .74 kΩ , 1/8 ω , 1%
R756

	

321-0223-00

	

2 .05 kΩ , 1/8 ω , 1%
R757

	

315-0300-00

	

30 Ω , 1/4 ω , 5%

R762

	

321-0289-00

	

10 kΩ , 1/8 ω , 1%
R766

	

301-0102-00

	

1 kΩ , 1/2 W, 5%
R767

	

316-0101-00

	

100 Ω , 1/4 W, 10%
R771

	

321-0193-00

	

1 kΩ , 1/8 W, 1%
R772

	

321-0164-00

	

499 Ω , 1/8 W, 1%
R775

	

321-0126-00

	

200 Ω , 1/8- ω , 1%
R776

	

321-0126-00

	

200 Ω , 1/8 W, 1%
R801

	

311-0613-00

	

100 kΩ , Var
R802

	

311-0613-00

	

100 kΩ , Var
R803

	

311-0613-00

	

100 kΩ , Var
Α806

	

316-0104-00

	

100 kΩ , 1/4 W, 10%
R807

	

315-0204-00

	

200 kΩ , 1/4 W, 5%
R808

	

315-0275-00

	

2 .7 ΜΩ , 1/4 W, 5%
R819

	

321-0164-00

	

499 Ω , 1/8 W, 1%



RE S I STO RS (cont)
R820

	

315-0470-00

	

47 Ω , 1/4 W, 5%
R821

	

315-0303-00

	

30 kΩ , 1 .4 W, 5%
R822

	

315-0303-00

	

30 kΩ , 1/4 W, 5%
R823

	

315-0470-00

	

47 Ω , 1/4 W, 5%
R824

	

315-0821-00

	

820 Ω , 1/4 W, 5%
R825

	

315-0512-00

	

5.1 kΩ , 1/4 W, 5%
R826

	

321-0261-00

	

5.11 kΩ , 1/8 W, 1%
R827

	

315-0105-00 Β010100 Β039999Χ

	

1 ΜΩ , 1/4 W, 5%
R828

	

315-0105-00 Β010100 Β039999Χ

	

1 ΜΩ , 1/4 W, 5%
R829

	

321-0181-00

	

750 Ω , 1/8 W, 1%
R830

	

316-0103-00 Β010100 Β039999

	

10 kΩ , 1/4 W, 10%
R830

	

316-0104-00 Β040000

	

100 kΩ , 1/4 W, 10%
R831

	

316-0104-00 Β010100 Β039999Χ

	

100 kΩ , 1/4 W, 10%
R832

	

316-0104-00 Β010100 Β039999Χ

	

100 kΩ , 1/4 W, 107.
R835

	

316-0104-00 Β010100 Β039999Χ

	

100 kΩ , 1/4 W, 10%
R836

	

316-0104-00 Β010100 Β039999Χ

	

100 k52, 1/4 W, 10%
R837

	

316-0104-00 Β010100 Β039999Χ

	

100 kΩ , 1/4 W, 10%
R838

	

316-0104-00 Β010100 Β039999Χ

	

100 kΩ, 1/4 W, 10%
R840

	

316-0104-00 ΧΒ040000

	

100 kΩ , 1/4 W, 10%
R841

	

316-0104-00 Β010100 Β039999Χ

	

100 kΩ , 1/4 W, 10%
R842

	

316-0104-00 Β010100 Β039999Χ

	

100 kΩ , 1/4 W, 10%
R852

	

315-0431-00

	

430 Ω , 1/4 W, 5%
R854

	

315-0134-00

	

130 kΩ , 1/4 W, 5%
R855

	

315-0333-00

	

33 kΩ , 1/4 W, 5%
R856

	

315-0433-00

	

43 kΩ , 1/4 W, 5%
R857

	

315-0470-00

	

47 Ω , 1/4 W, 5%
R858

	

315-0391-00

	

390 Ω , 1/4 W, 5%
R859

	

315-0471-00 ΧΒ020000

	

470 Ω , 1/4 W, 5%
R860

	

315-0391-00

	

390 2, 1/4 W, 5%
R861

	

315-0431-00

	

430 Ω , 1/4 W, 5%
R862

	

315-0102-00

	

1 kΩ , 1/4 W, 5%
R864

	

321-0193-00

	

1 kΩ , 1/8 W, 1%
R865

	

321-0195-00

	

1.05 kΩ , 1/8 W, 1%

R866

	

315-0471-00 ΧΒ020000

	

470 Ω , 1/4 W, 5%
R867

	

315-0202-00

	

2 kΩ , 1/4 ω , 5%
R868

	

315-0511-00

	

510 Ω , 1/4 W, 5%
R871

	

321-0068-00

	

49.9 Ω , 1/8 W, 1%
R872

	

321-0068-00

	

49 .9 Ω , 1/8 W, 1%
R873

	

321-0068-00

	

49 .9 Ω , 1/8 W, 1%
R874

	

321-0068-00

	

49.9 Ω , 1/8 W, 1%
R880

	

315-0202-00

	

2 kΩ , 1/4 W, 5%
R881

	

315-0220-00 ΧΒ020000

	

22 Ω , 1/4 W, 5%
R882

	

321-0274-00

	

6.98 kΩ , 1/8 W, 1%
Α883

	

321-0172-00

	

604 Ω , 1/8 W, 1%
R884

	

321-0277-00

	

7 .5 kΩ , 1/8 W, 1%
Ρ 386

	

316-0101-00

	

100 Ω , 1/4 W, 10%
1.387

	

321-0259-00

	

4.87 Ω , 1/8 W, 1%
R889

	

321-0198-00

	

1 .13 kΩ , 1/8 W, 1%
R890

	

321-0193-00

	

1 kΩ , 1/8 W, 1%
R891

	

321-0193-00

	

1 kΩ , 1/8 W, 1%
R892

	

315-0470-00

	

47 Ω, 1/4 W, 5%
R894

	

315-0202-00

	

2 kΩ, 1/4 W, 5%
R895

	

321-0306-00

	

15 kΩ , 1/8 W, 1%
R896

	

315-0202-00

	

2 kΩ , 1/4 W, 5%
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R898

	

315-0432-00

	

4.3 kΩ , 1/4 W, 5%
R951

	

315-0101-00

	

100 Ω , 1/4 W, 5%
R952

	

321-0240-00

	

3.09 kΩ , 1/8 W, 1%
R954

	

321-0001-00

	

10 Ω , 1/8 W, 1%
R955

	

321-0193-00

	

1 kΩ ,1/8 W, 1%
R956

	

311-0540-00

	

2.5 kΩ , Var
R958

	

321-0193-00

	

1 kΩ , 1/8 W, 1%
R959

	

321-0066-00

	

47.5 Ω , 1/8 ω , 1%
R960

	

321-0240-00

	

3.09 kΩ , 1/8 ω , 1%

R962

	

321-0066-00

	

47.5 Ω , 1/8 W, 1%
R964

	

321-0154-00

	

392 0, 1/8 W, 1%
R966

	

321-0073-00

	

56.2 Ω , 1/8 W, 1%
R967

	

321-0073-00

	

56.2 0, 1/8 ω , 1%
R1000

	

315-0100-00

	

10 0, 1/4 ω , 5%
R1001

	

315-0303-00

	

30 kΩ , 1/4 W, 5%
R1002

	

315-0303-00

	

30 kΩ , 1/4 W, 5%
R1003

	

315-0100-00

	

10 0, 1/4 W, 5%
R1010

	

315-0472-00

	

4.7 kΩ , 1/4 W, 5%
R1011

	

315-0101-00

	

100 Ω , 1/4 ω , 5%
R1012

	

315-0104-00

	

100 kΩ , 1/4 W, 5%

R1020

	

321-0068-00

	

49.9 0, 1/8 W, 1%
R1021

	

321-0335-00

	

30.1 kΩ , 1/8 ω , 1%
R1022

	

321-0193-00

	

1 kΩ , 1/8 W, 1%
R1023

	

321-0068-00

	

49 .9 0, 1/8 W, 1%
R1025

	

321-0356-00

	

49.9 kΩ , 1/8 ω , 1%
R1026

	

321-0318-00

	

20 kΩ , 1/8 ω , 1%
R1030

	

321-0289-00

	

10 kΩ , 1/8 W, 1%
R1031

	

315-0113-00

	

11 kΩ , 1/4 ω , 5%
R1033

	

321-0239-00

	

3.01 kΩ , 1/8 W, 1%

R1034

	

321-0297-00

	

12.1 kΩ , 1/8 W, 1%
R1036

	

315-0153-00

	

15 kΩ , 1/4 W, 5%
R1041

	

321-0297-00

	

12.1 kΩ , 1/8 ω , 1%
R1042

	

321-0309-00

	

16.2 kΩ , 1/8 W, 1%
R1045

	

321-0239-00

	

3.01 kΩ , 1/8 ω , 1%
R1046

	

321-0258-00

	

4:75 kΩ , 1/8 W, 1%
R1049

	

321-0222-00

	

2 kΩ , 1/8 W, 1%
R1050

	

315-0395-00

	

3.9 ΜΩ , 1/4 ω , 5%

R1051

	

315-0395-00

	

3.9 Μ2, 1/4 W, 5%
R1052

	

315-0102-00

	

1 k2, 1/4 W, 5%
R1053

	

315-0472-00

	

4.7 k2, 1/4 ω , 5%
R1054

	

315-0103-00

	

10 kΩ , 1/4 W, 5%
R1055

	

315-0102-00

	

1 kΩ , 1/4 ω , 5%
R1056

	

315-0103-00

	

10 k2, 1/4 W, 5%
R1057

	

315-0472-00

	

4.7 kΩ , 1/4 W, 5%
R1067

	

315-0103-00

	

10 k2, 1/4 W, 5%

R1068

	

321-0269-00

	

6.19 kΩ , 1/8 ω , 1%
R1070

	

321-0251-00

	

4.02 kΩ , 1/8 W, 1%
R1071

	

311-0613-00

	

100 kΩ , Var
R1073

	

321-0385-00

	

100 kΩ , 1/8 W, 1%
R1075

	

315-0103-00

	

10 k 2, 1/4 W, 5%
R1076

	

315-0102-00

	

1 kΩ , 1/4 ω , 5%
Α1077

	

315-0153-00

	

15 kΩ , 1/4 ω , 5%
R1078

	

315-0303-00

	

30 kΩ , 1/4 W, 5%
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R1104

	

315-0471-00

	

470 Ω , 1/4 ω , 5%
R1105

	

315-0271-00

	

270 Ω , 1/4 W, 5%
R1110

	

315-0100-00

	

10 Ω , 1/4 W, 5%
R1111

	

315-0101-00

	

100 Ω , 1/4 W, 5%
R1112

	

315-0122-00

	

1.2 kΩ ,1/4 W, 5%
R1114

	

315-0102-00

	

1 kΩ , 1/4 W, 5%
R1115

	

315-0105-00

	

1 ΜΩ , 1/4 W, 5%
R1117

	

315-0101-00

	

100 Ω , 1/4 W, 5%
R1118

	

315-0102-00

	

1 kΩ , 1/4 ω , 5%
R1120

	

315-0822-00

	

8.2 kΩ , 1/4 W, 5%

ELE CTRI CAL PARTS L I ST (cont)

R1131

	

315-0223-00

	

22 kΩ , 1/4 W, 5%
R1133

	

315-0822-00

	

8.2 U , 1/4 W, 5%
R1135

	

315-0822-00

	

8 .2 kΩ , 1/4 ω , 5%
R1136

	

315-0103-00

	

10 kΩ , 1/4 W, 5%
R1138

	

315-0223-00

	

22 kΩ , 1/4 W, 5%
R1139

	

315-0240-00

	

24 Ω , 1/4 ω , 5%
R1140

	

315-0240=00

	

24 Ω , 1/4 ω , 5%
R1141

	

315-0102-00

	

1 kΩ , 1/4 ω , 5%
Α1142

	

315-0102-00

	

1 kΩ , 1/4 W, 5%
R1143

	

315-0100-00

	

10 Ω , 1/4 W, 5%

R1145

	

315-0223-00

	

22 kΩ , 1/4 W, 5%
R1146

	

315-0104-00

	

100 kΩ , 1/4 W, 5%
R1149

	

315-0103-00

	

10 kΩ , 1/4 W, 5%
R1150

	

315-0103-00

	

10 kΩ , 1/4 W, 5%
R1151

	

315-0222-00

	

2.2 kΩ , 1/4 W, 5%
R1153

	

315-0303-00

	

30 kΩ , 1/4 W, 5%
R1155

	

315-0101-00

	

100 Ω , 1/4 W, 5%
Α1156

	

315-0152-00

	

1 .5 kΩ , 1/4 W, 5%
R1157

	

315-0101-00

	

100 Ω, 1/4 W, 5%
R1158

	

315-0101-00

	

100 Ω , 1/4 W, 5%

R1160

	

307-0111-00

	

3.6 Ω , 1/4 W, 5%
R1161

	

315-0222-00

	

2.2 kΩ , 1/4 W, 5%
R1162

	

315-0223-00

	

22 kΩ , 1/4 W, 5%
R1163

	

321-0260-00

	

4.99 kΩ , 1/8 W, 1%
R1164

	

321-0289-00

	

10 kΩ , 1/8 W, 1%
R1167

	

315-0131-00

	

130 Ω, 1/4 W, 5%
R1168

	

315-0561-00

	

560 Ω , 1/4 W, 5%
R1171

	

311-1035-00

	

50 kΩ, V ar
R1172

	

315-0153-00

	

15 kΩ , 1/4 W, 5%
R1173

	

321-0144-00

	

309 Ω , 1/8 W, 1%

R1174

	

321-0827-03

	

3.61 kΩ , 1/8 W, 1/4%
R1175

	

321-0680-03

	

35.3 kΩ , 1/8 W, 1/4%
R1177

	

321-0410-00

	

182 kΩ , 1/8 W, 1%
R1178

	

311-0607-00

	

10 kΩ, V a r
R1183

	

321-0385-00

	

100 kΩ , 1/8 W, 1%
R1185

	

321-0385-00

	

100 kΩ , 1/8 W, 1%
R1186

	

315-0102-00

	

1 kΩ, 1/4 W, 5%
R1191

	

321-0421-03

	

237 kΩ , 1/8 W, 1/4%
R1192

	

321-0404-03

	

158 kΩ , 1/8 W, 1/4%
R1193

	

321-0941-03

	

59.25 kΩ , 1/8 W, 1/4%
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R1206

	

315-0100-00

	

10 Ω , 1/4 W, 5%
R1207

	

315-0100-00

	

10 Ω , 1/4 W, 5%
R1208

	

315-0303-00

	

30 kΩ , 1/4 ω , 5%
R1209

	

315-0303-00

	

30 kΩ , 1/4 W, 5%
R1210

	

321-0289-00

	

10 kΩ , 1/8 W, 1%
R1211

	

321-0257-00

	

4 .64 kΩ , 1/8 ω , 1%
R1213

	

321-0297-00

	

12 .1 kΩ , 1/8 W, 1%
R1214

	

321-0309-00

	

16 .2 kΩ , 1/8 W, 1%
R1215

	

321-0262-00

	

5 .23 kΩ , 1/8 ω , 1%
R1217

	

315-0101-00

	

100 Ω , 1/4 W, 5%

Electrical Parts List-71-12
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R1218

	

315-0152-00

	

1 .5 kΩ , 1/4 W, 5%
R1220

	

321-0338-00

	

32.4 kΩ , 1/8 W, 1%
R1222

	

321-0380-00

	

88 .7 kΩ , 1/8 W, 1%
R1223

	

321-0384-00

	

97 .6 kΩ , 1/8 W, 1%
R1225

	

321-0193-00

	

1 kΩ , 1/8 W, 1%
R1227

	

315-0681-00

	

680 Ω , 1/4 ω , 5%
R1228

	

315-0302-00

	

3 kΩ , 1/4 ω , 5%
R1230

	

321-0193-00

	

1 k2 , 1/8 ω , 1%
R1235

	

321-0193-00

	

1 kΩ , 1/8 ω , 1%
R1237

	

315-0681-00

	

680 0, 1/4 W, 5%

R1238

	

315-0302-00

	

3 kΩ , 1/4 W, 5%
R1250

	

321-0260-00

	

4.99 k2 , 1/8 ω , 1%
R1251

	

311-0633-00

	

5 kΩ , Var
R1252

	

321-0256-00

	

4.53 kΩ , 1/8 W, 1%
R1253

	

321-0323-00

	

22 .6 kΩ , 1/8 W, 1%
R1254

	

321-0354-01

	

47 .5 kΩ , 1/8 W, 1/2%
R1255

	

321-0354-01

	

47 .5 kΩ , 1/8 W, 1/2%
R1260

	

321-0276-00

	

7 .32 kΩ , 1/8 W, 1%
R1263

	

321-0193-00

	

1 kΩ , 1/8 ω , 1%
R1264

	

321-0197-00

	

1.1 kΩ , 1/8 W, 1%

R1284

	

321-0205-01

	

1.33 k2 , 1/8 W, 1/2%
R1286

	

321-0250-01

	

3.92 kΩ , 1/8 W, 1/2%
R1287

	

321-0270-01

	

6.34 kΩ , 1/8 W, 1/2%
R1288

	

321-0949-01

	

5.45 kΩ , 1/8 W, 1/2%
R1289

	

321-0947-01

	

1.28 U , 1/8 W, 1/2%
R1290

	

321-0946-01

	

509 Ω , 1/8 W, 1/2%
R1291

	

321-0945-01

	

268 Ω , 1/8 W, 1/2%
R1292

	

321-0944-01

	

83.8 Ω , 1/8 W, 1/2%
R1293

	

321-0741-01

	

40.9 Ω , 1/8 W, 1/2%
R1294

	

321-0943-01

	

24.2 9, 1/8 W, 1/2%

R1295

	

321-1020-01

	

16 2, 1/8 W, 1/2%
R1300

	

315-0470-00

	

47 0, 1/4 W, 5%
R1302

	

315-0101-00

	

100 Ω , 1/4 W, 5%
R1303

	

321-0234-00

	

2 .67 kΩ , 1/8 W, 1%
R1306

	

321-0250-00

	

3 .92 kΩ , 1/8 ω , 1%
R1310

	

315-0102-00

	

1 kΩ , 1/4 ω , 5%
R1311

	

321-0234-00

	

2 .67 kΩ , 1/8 W, 1%
R1316

	

321-0250-00

	

3.92 kΩ , 1/8 W, 1%
R1326

	

321-0247-00

	

3.65 kΩ , 1/8 W, 1%
R1332

	

311-0532-00

	

1.5 kΩ , Var
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R1334

	

308-0393-00

	

1.6 kΩ , 3 W, WW, 5%
R1337

	

315-0101-00

	

100 Ω , 1/4 W, 5%
R1338

	

315-0472-00

	

4 .7 kΩ , 1/4 W, 5%
R1339

	

315-0273-00

	

27 kΩ , 1/4 W, 5%
R1347

	

308-0298-00

	

560 Ω , 3 ω , WW, 5%
R1350

	

311-1266-00

	

2 .5 kΩ , Var
R1351

	

321-0156-00

	

412 0, 1/8 W, 1%
R1352

	

321-0277-00

	

7 .5 kΩ , 1/8 W, 1%
R1354

	

321-0289-00

	

10 kΩ , 1/8 W, 1%
R1355

	

321-0029-00

	

19 .6 0, 1/8 W, 1%

R1356

	

321-0333-00

	

28.7 kΩ , 1/8 W, 1%
R1357

	

321-0098-00

	

102 Ω , 1/8 W, 1%
R1362

	

321-0294-00

	

11.3 kΩ , 1/8 ω , 1%
R1371

	

315-0103-00

	

10 kΩ , 1/4 W, 5%
R1373

	

315-0104-00

	

100 kΩ , 1/4 W, 5%
R1377

	

321-0001-00

	

10 Ω , 1/8 W, 1%
R1378

	

315-0103=00

	

10 kΩ , 1/4 ω , 5%
R1411

	

321-0969-01

	

4 .87 kΩ , 1/8 W, 1/2%
R1413

	

321-0654-00

	

10.1 2, 1/8 W, 1%
R1415

	

321-0262-00

	

5 .23 kΩ , 1/8 W, 1%

R1416

	

311-0635-00

	

1 kΩ , Var
R1420

	

321-0289-00

	

10 kΩ , 1/8 ω,1%
R1421

	

311-0633-00

	

5 k2, Var
R1422

	

311-0613-00

	

100 kΩ , Var
R1423

	

315-0104-00

	

100 kΩ , 1/4 W, 5%
R1425

	

315-0105-00

	

1 ΜΩ , 1/4 ω , 5%
R1427

	

321-0222-00

	

2 kΩ , 1/8 W, 1%
R1429

	

321-0295-00

	

11.5 kΩ , 1/8 W, 1%
R1431

	

315-0104-00

	

100 kΩ , 1/4 W, 5%
R1432

	

315-0472-00

	

4.7 kΩ , 1/4 W, 5%

R1434

	

315-0101-00

	

100 0, 1/4 W, 5%
R1435

	

315-0203-00

	

20 kΩ , 1/4 W, 5%
R1436

	

315-0102-00

	

1 kΩ , 1/4 ω , 5%
R1437

	

315-0102-00

	

1 kΩ , 1/4 W, 5%
R1438

	

315-0104-00

	

100 kΩ , 1/4 W, 5%
R1440

	

321-0353-00

	

46.4 kΩ , 1/8 W, 1%
R1441

	

311-0635-00

	

1 kΩ , Var
R1442

	

321-0239-00

	

3.01 kΩ , 1/8 W, 1%
R1447

	

321-0181-00

	

750 Ω , 1/8 ω , 1%
R1448

	

311-0634-00

	

500 Ω , Var

R1450

	

321-0193-01

	

1 kΩ , 1/8 W, 1/2%
R1452

	

321-0193-01

	

1 kΩ , 1/8 ω , 1/2%
R1453

	

315-0101-00

	

100 Ω , 1/4 W, 5%
R1470

	

315-0391-00

	

390 Ω , 1/4 W, 5%
Α1471

	

315-0222-00

	

2.2 kΩ , 1/4 ω , 5%
R1472

	

301-0152-00

	

1.5 kΩ , 1/2 W, 5%
R1474

	

321-0260-00

	

4.99 kΩ , 1/8 W, 1%
R1475

	

321-0193-00

	

1 kΩ , 1/8 ω , 1%
R1476

	

315-0102-00

	

1 kΩ , 1/4 ω , 5%
R1477

	

315-0103-00

	

10 kΩ , 1/4 W, 5%
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Α1478

	

308-0694-00

	

25 0, 5 W, WW, 1%
R1480

	

315-0101-00

	

100 Ω , 1/4 ω , 5%
R1481

	

315-0221-00

	

220 Ω , 1/4 ω , 5%
R1482

	

315-0302-00

	

3 k2, 1/4 W, 5%
R1502

	

307-0103-00

	

2 .7 Ω , 1/4 W, 5%
R1504

	

315-0102-00

	

1 kΩ , 1/4 ω , 5%
R1506

	

315-0102-00

	

1 kΩ , 1/4 ω , 5%
R1508

	

315-0102-00

	

1 kΩ , 1/4 W, 5%
R1512

	

307-0103-00

	

2.7 Ω , 1/4 W, 5%
R1514

	

307-0103-00

	

2.7 0, 1/4 ω , 5%
R1516

	

315-0152-00

	

1.5 kΩ , 1/4 ω , 5%
R1518

	

321-0289-00

	

10 kΩ , 1/8 W, 1%
R1520

	

315-0683-00

	

68 kΩ , 1/4 ω , 5%
R1521

	

315-0683-00

	

68 kΩ , 1/4 ω , 5%
R1522

	

315-0102-00

	

1 kΩ , 1/4 W, 5%
R1524

	

315-0681-00

	

680 Ω , 1/4 W, 5%
R1525

	

307-0103-00

	

2 .7 kΩ , 1/4 ω , 5%
R1527

	

321-0289-00

	

10 kΩ , 1/8 W, 1%
R1528

	

311-0635-00

	

1 kΩ , Var
R1529

	

321-0264-00

	

5.49 kΩ , 1/8 ω , 1%
R1532

	

321-0318-00

	

20 kΩ , 1/8 W, 1%

ELE CTR I CAL PARTS LI ST (cont)

R1534

	

321-0260-00

	

4.99 kΩ , 1/8 W, 1%
R1536

	

315-0332-00

	

3.3 kΩ , 1/4 ω , 5%
R1538

	

315-0681-00

	

680 Ω , 1/4 ω , 5%
R1540

	

315-0104-00

	

100 kΩ , 1/4 W, 5%
R1543

	

315-0103-00

	

10 kΩ , 1/4 W, 5%
R1545

	

315-0104-00

	

100 kΩ , 1/4 W, 5%
R1546

	

315-0101-00

	

100 Ω , 1/4 W, 5%
R1547

	

315-0101-00 Β010100 Β019999

	

100 Ω , 1/4 ω , 5%
Α1547

	

315-0470-00 Β020000

	

47 Ω , 1/4 W, 5%
R1548

	

315-0470- 00	47 Γ2, 1/4 W, 5%
R1549

	

315-0101-00

	

100 Ω , 1/4 W, 5%
R1550

	

315-0101-00

	

100 Ω , 1/4 W, 5%
R1555

	

315-0472-00

	

4 .7 kΩ , 1/4 W, 5%
R1556

	

315-0102-00

	

1 kΩ , 1/4 W, 5%
R1558

	

315-0203-00

	

20 k2, 1/4 W, 5%
R1559

	

315-0152-00

	

1 .5 kΩ , 1/4 W, 5%
R1560

	

315-0104-00

	

100 kΩ , 1/4 W, 5%
R1561

	

315-0102-00

	

1 kΩ , 1/4 ω , 5%
R1562

	

315-0472-00

	

4 .7 k2, 1/4 W, 5%
R1563

	

315-0203-00

	

20 k2, 1/4 ω , 5%
R1564

	

315-0125-00

	

1.2 ΜΩ , 1/4 ω , 5%

R1566

	

315-0472-00

	

4.7 kΩ , 1/4 W, 5%
R1568

	

315-0624-00

	

620 kΩ , 1/4 W, 5%
R1572

	

315-0472-00

	

4.7 kΩ , 1/4 ω , 5%
R1574

	

321-0434-00

	

324 U , 1/8 W, 1%
R1576

	

315-0472-00

	

4.7 kΩ , 1/4 ω , 5%
R1578

	

321-0405-00

	

162 kΩ , 1/8 W, 1%
R1582

	

315-0472-00

	

4.7 kΩ , 1/4 ω , 5%
R1584

	

321-0376-00

	

80.6 kΩ , 1/8 W, 1%
R1586

	

315-0472-00

	

4 .7 kΩ , 1/4 W, 5%
R1588

	

321-0347-00

	

40.2 kΩ , 1/8 ω , 1%
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Ckt. No.

	

Part No.
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Disc

	

Description

RES I STORS (cont)
R1589

	

321-0314-00

	

18 .2 kΩ , 1/8 W, 1%
R1590

	

311-0607-00

	

10 kΩ , Var
R1591

	

321-0342-00

	

35 .7 kΩ , (nominal value), sel ected
R1593

	

321-0251-00

	

4 .02 kΩ , 1/8 W, 1%
R1594

	

321-0294-00

	

1 1.3 kΩ , 1/8 ω , 1%
R1596

	

321-0289-00

	

10 kΩ , 1/8 W, 1%
R1597

	

321-0260-00

	

4.99 kΩ , 1/8 W, 1%
R1598

	

311-0634-00

	

500 Ω , Var
R1610

	

321-0260-00

	

4.99 kΩ ,_1/8 W, 1%
Α1611

	

315-0301-00

	

300 0, 1/4 W, 5%

ELECTR ICA L PARTS L IST (cont)

R1614

	

321-0193- 00	1 kΩ , 1/8 W, 1%
R1616

	

321-0193-00

	

1 kΩ , 1/8 W, 1%
R1617

	

321-0126-00

	

200 Ω , 1/8 W, 1%
R1623

	

321-0187-00

	

866 0, 1/8 W, 1%
R1626

	

301-0123-00

	

12 kΩ , 1/2 ω , 5%
R1629

	

301-0123-00

	

12 kΩ , 1/2 W, 5%
R1633

	

321-0303-00

	

14 kΩ , 1/8 W, 1%
R1636

	

321-0402-00 Β010100 Β039999

	

150 kΩ , 1/8 W, 1%
R1636

	

315-0155-00 Β040000

	

1.5 ΜΩ , 1/4 W, 5%
R1637

	

311-0607-00

	

10 kΩ , Var
R1638

	

321-0235-00

	

2 .74 kΩ , 1/8 W, 1%
R1701

	

311-0660-00

	

200 kΩ , Var
R1702

	

311-0660-00

	

200 kΩ , Var
R1703

	

311-0660-00

	

200 kΩ , Var
R1704

	

311-0660-00

	

200 kΩ , Var
R1705

	

311-0660-00

	

200 kΩ , Var
R1706

	

311-0660-00

	

200 kΩ , Var
R1707

	

311-0660-00

	

200 kΩ , Var
R1708

	

311-0660-00

	

200 kΩ , Var
R1709

	

311-0660-00

	

200 kΩ , Var
R1710

	

311-0660-00

	

200 kΩ , Var
R1711

	

311-0660-00

	

200 kΩ , Var

R1721

	

321-0150-00

	

357 Ω , 1/8 W, 1%
R1722

	

321-0139-00

	

274 Ω , 1/8 W, 1%
R1723

	

321-0139-00

	

274 Ω , 1/8 ω , 1%
R1724

	

321-0139-00

	

274 0, 1/8 W, 1%
R1725

	

321-0139-00

	

274 αΖ , 1/8 W, 1%
R1726

	

321-0139-00

	

274 Ω , 1/8 W, 1%
R1727

	

321-0139-00

	

274 Ω , 1/8 W, 1%
R1728

	

321-0139-00

	

274 0, 1/8 W, 1%
R1729

	

321-0139-00

	

274 0, 1/8 W, 1%
R1730

	

321-0139-00

	

274 Ω , 1/8 W, 1%
R1731

	

321-0139-00

	

274 Ω , 1/8 W, 1%

R1741

	

315-0101-00

	

100 Ω , 1/4 ω , 5%
R1742

	

315-0751-00

	

750 Ω , 1/4 W, 5%
R1743

	

315-0752-00

	

7.5 kΩ , 1/4 W, 5%
R1748

	

315-0101-00

	

100 0, 1/4 W, 5%
R1751

	

321-0306-00

	

15 kΩ , 1/8 W, 1%
R1754

	

301-0243-00

	

24 kΩ , 1/2 ω , 5%
R1756

	

315-0152-00

	

1 .5 kΩ , 1/4 W, 5%
R1759

	

315-0101-00

	

100 Ω , 1/4 W, 5%
R1771

	

321-0239-00

	

2.01 kΩ , 1/8 ω , 1%
R1772

	

321-0105-00

	

121 2, 1/8 W, 1%
Α1773

	

315-0822-00

	

8 .2 U, 1/4 W, 5%
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RES I STORS (cont)
R1775

	

321-0338-00

	

32.4 kΩ , 1/8 W, 1%
R1776

	

321-0260-00

	

4.99 kΩ , 1/8 W, 1%
R1778

	

311-0978-00

	

250 Ω , Var
R1779

	

321-0188-00

	

887 Ω , 1/8 ω , 1%
R1781

	

322-0139-00

	

274 Ω , 1/4 W, 1%
R1782

	

322-0145-00

	

316 0, 1/8 W, 1%
R1901

	

321-0402-00

	

150 kΩ , 1/8 W, 1%
R1902

	

321-0327-00

	

24.9 kΩ , 1/8 ω , 1%
R1903

	

321-0402-00

	

150 kΩ , 1/8 W, 1%
R1904

	

321-0356-00

	

49.9 U, 1/8 ω , 1%
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R1905

	

321-0335-00

	

30 .1 kΩ , 1/8 W, 1%
R1906

	

321-0335-00

	

30 .1 kΩ , 1/8 W, 1%
R1907

	

321-0344-00

	

37 .4 kΩ , 1/8 ω , 1%
R1908

	

321-0373-00

	

75 kΩ , 1/8 W, 1%
R1909

	

321-0402-00

	

150 kΩ , 1/8 W, 1%
R1910

	

321-0344-00

	

37 .4 kΩ , 1/8 W, 1%
R1911

	

315-0154-00

	

150 ΖΩ , 1/4 W, 5%
R1912

	

315-0753-00

	

75 kΩ , 1/4 ω , 5%
R1914

	

315-0154-00

	

150 kΩ , 1/4 W, 5%
R1915

	

321-0344-00

	

37 .4 Μ 2 , 1/8 W, 1%

R1916

	

315-0154-00

	

150 U , 1/4 ω , 5%
R1917

	

315-0753-00

	

75 kΩ , 1/4 W, 5%
R1918

	

315-0154-00

	

150 kΩ , 1/4 W, 5%
R1919

	

315-0154-00

	

150 U, 1/4 W, 5%
R1920

	

321-0306-00

	

15 U, 1/8 W, 1%
R1921

	

321-0373-00

	

75 kΩ , 1/8 W, 1%
R1930

	

321-0402-00

	

150 kΩ , 1/8 ω , 1%
R1931

	

321-0373-00

	

75 kΩ , 1/8 ω , 1%
R1932

	

315-0154-00

	

150 kΩ , 1/4 ω , 5%
R1933

	

321-0402-00

	

150 kΩ , 1/8 W, 1%

R1934

	

321-0373-00

	

75 U, 1/8 W, 1%
R1935

	

321-0356-00

	

49.9 kΩ , 1/8 W, 1%
R1936

	

321-0344-00

	

37.4 kΩ , 1/u- W, 1%
R1937

	

321-0356-00

	

49 .9 kΩ , 1/8 W, 1%
R1941

	

307-0106-00

	

4.7 0, 1/4 ω , 5%
R1944

	

321-0344-00

	

37 .4 kΩ , 1/8 W, 1%
R1945

	

321-0402-00

	

150 U , 1/8 W, 1%
R1946

	

321-0344-00

	

37 .4 kΩ , 1/8 W, 1%
R1947

	

321-0356-00

	

49 .9 kΩ , 1/8 ω , 1%
R1948

	

321-0327-00

	

24 .9 kΩ , 1/8 W, 1%
R1949

	

321-0321-00

	

21 .5 kΩ , 1/8 W, 1%
R1950

	

321-0402-00

	

150 U, 1/8 ω , 1%

R1951

	

321-0335-00

	

30 .1 kΩ , 1/8 W, 1%
R1952

	

321-0344-00

	

37 .4 kΩ , 1/8 W, 1%
R1954

	

321-0300-00

	

13 kΩ , 1/8 W, 1%
R1955

	

321-0300-00

	

13 kΩ , 1/8 W, 1%
R1956

	

321-0402-00

	

150 kΩ , 1/8 W, 1%
R1960

	

321-0356-00

	

49 .9 kΩ , 1/8 W, 1%
R1961

	

321-0344-00

	

37.4 kΩ , 1/8 W, 1%
R1962

	

321-0335-00

	

30.1 kΩ , 1/8 W, 1%
R1963

	

321-0310-00

	

16.5 kΩ , 1/8 W, 1%
R1964

	

321-0356-00

	

49.9 kΩ , 1/8 ω , 1%
R1965

	

321-0344-00

	

37.4 kΩ , 1/8 W, 1%
R1966

	

321-0344-00

	

37.4 kΩ , 1/8 W, 1%
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SW I TCHES
S821

	

CAL
S832

	

Rotary , GAIN (REFERENCE LEVEL SELECTOR)
S90A, B3	670-1749-00 Β010100 Β039999

	

Pushbutton , VIDEO FILTER and VIDEO PROCESSOR
S90A B,C3	670-1749-01 Β040000

	

Pushbutton , VIDEO FILTER and VIDEO PROCESSOR
S100

	

TRIGGERING SLOPE
S101Α , Β,C3	670-1751-00

	

Pu shbutton, TRIGGER SOURCE SELECTORS102A, B,C, D3	670-1748-00

	

Pushbutton, TRIGGER MODE S ELECTORS1045, 3	105-0289-00

	

Cam, ΤΙΜΕ /DIV
S105A ,B ,C6
S108Α ,Β 7 , 3	105-0288-00 Β010100 Β039999

	

Cam , FREQUENCY SPAN/ DIV
S108A ,B 7 , 3	105-0288-01 Β040000

	

Cam , FREQUENCY 5ΡΑΝ /DIV
S109A, B

	

Push-push, VARIABLE FREQUENCY SPAN CAL

S110B}3

	

670-1750-00

	

Pu shbutton, START/CENTER
SELECTOR

S120

	

260-1470-00

	

Slide, PHAS E LOCK
5130

	

260-1360-00

	

Pushbu tton, DIS PLAY MODE S ELECTORS1802

	

Rotary, REFERENCE LEVEL dBM SELECTOR

TRANS FORMERS
Τ90

	

120-0776-00

	

Toroid, 3 w ind ings
Τ92

	

120-0778-00

	

Toro id, three 4 t urn windingsΤ 95

	

120-0777-00

	

Toroid , 2 w indings
Τ 211

	

120-0779-00

	

Toro id, two 4 turn windingsΤ 240

	

120-0774-00

	

Toro id, 2 windings
Τ 245

	

120-0774-00

	

Toro id, 2 windings
Τ264

	

120-0775-00

	

Toro id, 2 windings
Τ280

	

120-0772-00

	

Toroid, 2 windingsΤ294

	

120-0775-00

	

Toroid, 2 w indingsΤ380

	

120-0773-00

	

Toroid, 2 w indingsΤ457

	

120-0774-00

	

Toro id, 2 w indingsΤ560

	

120-0780-00

	

Toroid , 2 wind in gs

I NTEGRAT E D CI RCU I TS
U820

	

155-0035-00

	

Quad operational amp lifierU830

	

156-0352-00 ΧΒ040000

	

Dual compl pair plu s inve rter, repl aceable by
CD4007AE

U840

	

156-0352-00 ΧΒ040000

	

Dual compl pa ir plus inver ter, replaceable by
CD4007AE

U1010

	

155-0035-00

	

Quad o perationa l amplifierU1060

	

156-0067-00

	

Oper at ional amp lifi er, replaceab le by UA 741CU1110 156-0030-00 Quad 2-input pos i t ive nand gate, replaceab le by
SN 740ON

U 1140

	

155-0056-00

	

Sweep contro l
U1160

	

155-0042-02

	

Miller in tegrator and del ay pic ko ffU1210

	

155-0035-00

	

Quad operational amplifierU1260

	

156-0067-00

	

Operationa l amplifier, repl aceable by UA 741C

'Furni sh ed as α uni t w i th R82 .
2Furni sh ed as α uni t with Α 1 .
3See Mechanical Parts Li st for replacemen t parts .
4Furni shed as α unit with R100 .
5Furnished as α unit with S105A , B,C, and R105A , B .
6Furnished as α unit w ith S104 and R105A, B .
7Furnί s hed as α unit w ith 5109 and R109 .
8Furnis hed as α unit with 5108 and R109 .

ELE CTRI CAL PARTS LIST (cont)
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I NTEGRAT E D C I RCU I TS (cont)
U1350

	

156-0132-00

	

Operational amplifier, wide band, low noise,
rep laceable by ΗΑ2-911-5

U1370

	

156-0067-00

	

Operational amplif ier, rep laceable by UA 741C

Electrical Parts List-71_12

ELECTR I CAL PARTS L I ST (cont)

Tektronix

	

Se rial/Model No.
Ck t. No.

	

Pa rt No.

	

Eff

	

Disc

	

Description

υ1410

	

156-0132-00

	

Operational amplifier, wide band, low noise,
replaceable by ΗΑ2-911-5

υ1420

	

156-0158-00

	

Dual operat ional amplif ier, replaceab le by N5558V
υ1440

	

156-0158-00

	

Dual operational amplifier, replaceable by N5558V
U1460

	

156-0071-00

	

Voltage regulator , replaceable by UA723C
U1520

	

155-0035-00

	

Quad operational amplifier
U1540

	

156-0158-00

	

Dual operational amp lifier, replaceab le by N5558V
U1558

	

156-0072-00

	

Single monostable mul tivίb rator, one shot,
replaceab le by SN74121N

U1560

	

156-0039-00

	

Dual 15 MHz J-Κ master-slave flip-flop, replaceab l e
by SN7473N

U1570

	

156-0032-00

	

Sing l e 10 MHz 1-&-3-bit binary ripp le counter ,
replaceable by SN7493N

U1610

	

156-0158-00

	

Dual operationa l amplifier, replaceab le by N5558V

CABLE ASSEMBL I ES
W1

	

175-1317-00

	

J1 to J2
ω 2

	

175-1321-00

	

J 3 to J4
W3

	

175-1326-00

	

J 5 to J8
W4

	

175-1325-00

	

J 9 to JI
W5

	

175-1327-00

	

JL to J38
W6

	

175-1328-00

	

JR to J6
W7

	

175-1318-00

	

J7 to Α10
W201	175-1315-00

	

J20 to All
W22

	

175-1316-00

	

J22 to J 72
W28

	

175-1371-00

	

J28 to J 80

W342	175-1322-00

	

J 34 to Α30
W40

	

175-1373-00

	

J40 to J1348
ω69

	

179-1742-00

	

Ρ1341 to J69
W92

	

175-1374-00

	

J92 to J211
ω95

	

175-1372-00

	

J95 to J240
W307

	

175-1352-00

	

Ρ 300 to Ρ301
ω356

	

175-1353-00

	

Ρ 302 to Ρ303
W900

	

175-1370-00

	

J900 to J99

CRYSTALS
Υ204

	

158-0074-00

	

Crystal uni t quartz, 95 MHz
Υ950

	

158-0068-00

	

Crystal unit quartz, 50 MHz
Υ1300

	

158-0076-00

	

Crystal unit quartz, 2 .21 MHz

1Part of All .
Includes DC Block .



DIAG RAMS AND CI RCU IT BOARD I LLUSTRATIONS

Symbols and Reference Designators

E lectrical components shown on the diagrams are in the following units unless noted otherwise :

Symbols used on th e diagrams are based on USA Standard Υ32 .2-1967 .

Logic sym bology is based on MIL-STD-806B in terms of positive logic . Logic symbols d ep ict the logic function performed
and may d iffer from the manufacturer's d ata .

The following special symbols are used on th e d iagrams :

NOW

Ρ%Q circuit bodjd

SECTION 8

Capacitors =

	

Values one or greater are in picofarads (pF ) .
Values less than one are i n microfarads ( μF ) .

R esistors =

	

O hms ( Ω )

E xternal Screwdriver adjustment .

E xternal control or connector .

Clockwise control rotation in d irection of arrow .

Refer to d iagram number indicated in d iamond .

Refer to waveform number indicated in hexagon .

Connection soldered to circuit board .

Co nnectio n made to circuit board with interconnecting p in .

- B lue tint encloses components located on circuit board .

The following prefix letters are used as reference d esignators to i dentify compo nents or assem blies on the diagrams .

7 L 12

Α

	

Assemb ly, separable or repairable (circuit board , etc .)

	

LR

	

Ind u cto r/resistor combination
AT

	

Atten uator, fixed or variable

	

Μ

	

Meter
Β

	

Motor

	

Q

	

Transistor or silico n -controlle d rectifier
BT

	

Battery

	

Ρ

	

Connector, movable portion
C

	

Capacitor, fixed or variab le

	

R

	

R esistor, fixed or varia b le
CR	Diode, signal or rectifier

	

RT

	

Thermistor
D L	Delay li ne

	

S

	

Switch
DS

	

I nd icating device (lamp )

	

Τ

	

Transformer
F

	

F use

	

ΤΡ

	

Test point
FL

	

F ilter

	

U

	

Assemb ly, inseparab le or non-repairable (integrated
Η

	

Heat d issipati ng device ( heat sink , heat rad iator, etc .)

	

circuit, etc .)
HR

	

Heater

	

V

	

E lectron tube
J

	

Connector, stationary portion

	

VR

	

V oltage regulator (zener d iode, etc .)
Κ Relay

	

Υ Crystal
L

	

I nd uctor, fixed or variab le



7 L 12

WAVEFORM AND VO LTAGE I NFORM ATION

Waveforms at the ν point indicate d on th e diagrams, are ph otograph s ta ken with α TEKTRO N IX Record ing Camera . Α
DC to 500 MH z, 10Χ probe (Ρ6053Α ) an d α DC to 100 MHz vertical am plifier (7Α16) where used for minimum loading and
optimum response .

Signal waveforms th roug h th e I F and video stages are shown using the oscilloscope Chop or Alt mode . These show both
the signal at the poi nt in dicated and the spectrum d isp lay . The signal source has α variable output attenuator . Signal level into
the RF I N put an d oth er waveform data are ind icated with each illustration, either as read out or extra data with the
waveform .

Sweep signals, frequency span voltages, etc . are sh own using α DC cou ple d probe . Therefore, DC levels are indicate d as well
as signal amplitudes . The spectrum analyzer triggering source was L I NE ; therefore these waveforms are time related .

Signal levels indicated on th e block d iagram, will produce full screen deflection if the circuits are functioning p roperly .
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SECTION 9
MECHNICA L PARTS LIST

PARTS ORDER ING I NFORMATIO N

Replacement parts are available from or th rough your local Tektronix, Inc . Field
Office or representative .

Changes to TEKTRO N IX 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 e ngi neering department . It is therefore important, when
ordering parts, to i nclu de the following information in your order : Part numb er,
instrument type or number, serial or model nu m ber, and modification num ber if
applica ble .

If α pa t you have ordered has been replaced with α new or improved part, your local
Tektronix,unc . F iel d Office or representative will contact you concerning any change in
part number .

Change information, if any, is locate d at the rear of th is manual .

f

PARTS RE PAIR AND REPLACEMEN T

PROG RAM

Assemblies that contain α number of hybrid circuits or substrates in α semisealed
modu le ; or complex assemblies th at require special tools or knowledge to service, may be
returned to your local TEK TRON IX Field Office for repair or replacement . Refer to parts
price list or you r local TEKTRO N IX Field Office for replacement or repair service .

Wh en repair only is desired, send the fau lty assem bly to your TEKT RONIX Fiel d
Office, stating that you wish to have it repaired . Th e faulty assembly will then be repaire d
and returned to you . You will be billed for parts and la bor .

When immediate replacement is desired , send the faulty assembly to your T EKTRON IX
F iel d Office, stating that you wish to have it replaced . Α new assem bly will then be sent .
You will be billed for α new assem bly minus cred it for the faulty assembly .



FIGURE AND INDEX NUMBER S

Items in th is section are referenced by figure and index numbers to the illustrations
wh ich appear either on the back of the diagrams or on pullout pages immed iately
following the diagrams of the i nstruction manual .

INDENTATION SYSTEM

Th is mechanical parts list is i ndented to i ndicate item relationships. Following is an
example of the indentation system used in the Description col umn .

Assembly and/o r Component
Detail Part of Assembly andlοr Component
mounting hardwa re for Detail Part
Parts of Detail Part
mounting hardware for Parts of Detail Part

mounting hardware fo r Assembly and/o r Component

Moun ting h ardware always appears in the same indentation as the item it moun ts,
wh ile the d etail parts are indented to the right. Indented items are part of, and included
with , the next h igher indentation .

Moun ting hardware mu st be purchased separately, unless otherwise specified .



ABBREVIATIONS

213-0153-00
-2 214-1226-01

-6 354-0418-00
-7 358-0414-00
-8 366-1336-00

MECHANICAL PARTS LIST
Replacement parts should be ordered f rom the Tektronix Field Office or Representative in yo ur areυ.
Changes to Tektronix produ cts give you the benefit of improved ci rcuits and components . Please incl ude
the instru ment type number and se rial number with each order fo r parts or service .

ΒΗΒ

	

binding head brass

	

h

	

height or hig h

	

ΟΗΒ

	

oval head brass
BHS

	

binding head steel

	

hex.

	

hexagonal

	

OHS

	

oval head steel
C RT

	

cathode- ray tube

	

ΗΗΒ

	

hex head brass

	

ΡΗΒ

	

pan head brass
csk	coun tersunk

	

HH S

	

hex head steel

	

PHS

	

pan head steel
DE	doub le end

	

HSB

	

hex soc ket b rass

	

RH S

	

round head steel
FHB

	

flat head brass

	

HSS

	

hex socket steel

	

SE

	

single end
FHS

	

flat head steel

	

ID

	

inside diameter

	

ΤΗΒ

	

truss head brass
F il ΗΒ

	

filliste r head brass

	

Ig

	

length or lo ng

	

THS

	

truss head steel
F il Η5

	

filliste r head steel

	

OD

	

outside diameter

	

ω

	

wide or width

FI GURE 1

Fig . &

	

-

	

Q

I ndex Tektronix

	

Serial/Model No . t

No. Ραίt No.

	

Eff

	

Disc

	

γ 1 2 3 4 5
Description

7L12

1-1

	

366-0402-00

	

;~

	

1 KNOB, gray, ω /handle--FREQUENCY MHz (coarse)
- - - - - -

	

-

	

knob includes :
2

	

SETSCREW , 5-40 χ 0 .125 inch, H SS
1 SPRING

-3

	

210-1011-00

	

2 WASHER, plastic, 0 .13 ID χ 0 .375 inch OD
-4

	

366-1380-00

	

1 KNOB, r ed--VARIABLE CAL (gain)
- - - - - -

	

-

	

knob includes :
213-0153-00

	

1

	

SETSCREW, 5-40 χ 0 .125 inch, HSS
-5

	

366-1029-00

	

1 KNOB, gray--GAIN S ELECTOR
- - - - - -

	

-

	

knob includes :
213-0153-00 ρ

	

2

	

SETSCREW, 5-40 χ 0 .125 inch, HSS
1 RING, knob skirt
1 BUSHING, sleeve, 0 .128 ID χ 0 .25 OD χ 0 .20 in . l g
1 KNOB, charcoal--RF ATTENUATOR

- - - - - -

	

-

	

knob includes :
213-0153-00

	

2

	

SETSCREW, 5-40 χ 0 .125 inch, HSS
-9

	

366-1388-00

	

1 KNOB, r ed--VARIABLE (CAL IN) Frequency Span
- - - - - -

	

-

	

knob includes :
213-0153-00

	

1

	

SETSCREW, 5-40 χ 0 .125 inch, H SS
-10 366-1393-00

	

1 KNOB ASSEMBLY--UNCOUPLING (Resolution/
- - - - - -

	

-

	

frequency s pan)
- - - - - -

	

-

	

knob includes :
213-0153-00

	

2

	

SETSCREW, 5-40 χ 0 .125 inch, H SS
-11 354-0419-00 Β 010100 Β 039999 1 RING, knob skirt

354-0419-01 Β 040000

	

1 RING, knob skirt
-12 366-1361-00 8010100 8039999 1 KNOB, charcoal--RESOLUTION

366-1361-01 Β 040000

	

1 KNOB, charcoal--RESOLUTION
- - - - - -

	

-

	

knob includes :
213-0153-00

	

2

	

SETSCRE W , 5-40 χ 0 .125 inch, H SS
-13 366-1391-00

	

2 KNOB, gray--SLOPE & FINE, ω/setscrew
-14 366-1077-00

	

2 KNOB, gray--LEVEL & FINE
- - - - - -

	

-

	

each knob includes :
213-0153-00

	

1

	

SETSCREW, 5-40 χ 0 .125 inch, H SS
-15 366-0494-00

	

2 KNOB, gray--BASE LINE CLIPPER & HORIZ POS
- - - - - -

	

-

	

each knob includes :
213-0153-00

	

1

	

SETSCREW , 5-40 χ 0 .125 inch, HSS
-16 366-1389-00

	

1 KNOB, black--VERT POS, ω /setscrew
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FI G URE 1
Fig . &

	

Q
Index Te ktronix

	

Se rial/Model No.

	

t
No. Pa rt No.

	

Eff

	

Disc 1 2 3 4 5

1-17 366-1166-00

	

1 KNOB, r ed--VARIABLE (CAL IN)
- - - - - -

	

-

	

kn ob i n c lu des :
213-0153-00

	

1

	

S ET SC REW , 5-40 χ 0 .125 in c h, H SS
-18 366-1057-00

	

1 KNOB, gray-- ΤΙΜΕ / DIV
- - - - - -

	

-

	

knob i n c lu des :
213-0153-00

	

2

	

S ET SC REW, 5-40 χ 0 .125 in ch, H SS
-19 358-0216-00

	

1 BU S HING, fro n t pa nel , 0 .257 ID χ 0 .412 i nc h OD
-20 358-0301-00

	

4 BU S HING, p lastic
-21 366-1257-62

	

1 PU S HBUTT O N--l OdB /DIV
-22 366-1257-61

	

1 PU S HBUTT O N--2d B / DIV
-23 366-1257-89

	

1 PU S HBUTT O N--LIN
-24 337-1064-04

	

1 SHIELD, e lect rica l , r igh t s ide
-25 337-1064-08

	

1 SHIELD, e lect r ica l , le f t s ide
-26 366-1058-29

	

1 KNOB, latch

27 214-1095-00

	

1 mo unting
hardwar e : ( not included w/knob)

- spring, split

9-4

Description

-28 105-b076-00

	

1 RELEA S E BAR, l atch
-29 214-1280-00

	

ι

	

1 S PRING, helical exte nsio n , 1 .126 inches l o ng
-30 214-1054-00

	

~

	

1 S PRING, flat
-31 105-0075-00

	

1 BOLT, l atc h
-32 348-0235-00

	

2 SHIELDIN G GA SKET
-33 426-0831-00

	

1 FRAME, r eado u t
-34 426-0681-00

	

3 FRAME, pu s hb utto n
-35 175-1321-00

	

1 CABLE ASS EMBLY, e lect ri ca l (W2)
-36 175-1326-00

	

1 C ABLE ASS EMBLY, e lect ri ca l (W3)
-37 015-1024-00

	

1 ATTENUAT OR ( ΑΤ 3)
-38 175-1325-00

	

1 CABLE ASS EMBLY, e lect ri ca l (W4)
-39 175-1327-00

	

Έ i

	

1 CABLE ASS EMBLY, electrical (W5)
-40 175-1316-00

	

1 CABLE ASS EMBLY, e lect ri ca l ( W 22)
-41 175-1317-00

	

1 CABLE ASS EMBLY, e lect rica l ( W 1)
-42 175-1322-00

	

1 CA B LE ASS EMBLY, e lect ri ca l ( W 34)
-43 175-1328-00

	

1 CABLE ASS EMBLY, e lect ri ca l ( W 6)
175-1370-00

	

1 CABLE ASS EMBLY, e lect r ica l (W900)
- - - - - -

	

-

	

cab l e assem b ly includes :
-44 131-0375-00

	

1

	

CO NNE C T O R, ri g h t a ng l e
-45 131-0818-00

	

1

	

CO NNEC T O R, r ece ptac le, BNC, ω / h a rdwa r e ( J99)
-46 119-0294-00

	

1 FILTER, l ow pass, D C to 1 .80 GHz
- - - - - -

	

- m o un tin g hardwa re : ( not i nclu ded ω / f i l ter )
-47 211-0069-00

	

2 SCRE W, 2-56 χ 0 .125 inch, PHS
-48 343-0352-00

	

2 CLAMP
-49 348-0003-00

	

2 GR OMMET, rubbe r, 0 .312 in ch diameter

-50 119-0333-00

	

1 FILTER ASS EMBLY, 2 .095 GHz (Α 10)
- - - - - -

	

- mo untin g hardwa re : ( not included ω / f i lter ass y )
-51 211-0007-00

	

4 SCRE W, 4-40 χ 0 .188 i nc h, PH S

ι

' ι
ι
ι
ι
ι
ι
ι

. ι
ι
ι
ι
ι

ι
ι

ι
ι

t



FIGURE 1

Fig . &

	

Q
In dex Te ktronix

	

Serial/Model No. t
No. Part No .

	

E ff

	

Disc γ 1 2 3 4 5

1-52 119-0306-00

	

1 MIXER UNIT, single balanced (All)
-53 354-0412-00

	

1 RING, knob skirt
- - - - - -

	

- mounting h ardware : (not included ω /ring)
-54 210-0405-00

	

2 NUT, h ex ., 2-56 χ 0 .188 inch

-55 401-0137=00

	

1 BEARING, snap-in
-56

	

1 CIRCUIT BOARD ASSEMBLY--SWEEP DISPERSION (See
Α 1000 e lectrical list)

- - - - - -

	

- mounting h ardware : (not included ω/circuit
- - - - - -

	

-

	

board assembly)
-57 211-0116-00

	

2 SCREW , sems, 4-40 χ 0 .312 inch, ΡΗΒ
-58 220-0547-01

	

1 NUT, block
211-0101-00

	

1 SCREW, 4-40 χ 0 .25 inch, 100 ° csk, FHS
-59 210-0590-00

	

1 NUT, hex ., 0 .375-32 χ 0 .438 inch

ι
-62 333-1459-00 ΒΟ'10100 Β039999 1 PANEL, front

333-1459-01 Β 040000

	

1 PANEL, front
-63 426-0859-00

	

1 FRAME, r eadout, center frequency
-64 200-0935-00

	

1 COVER, lampholder
-65 378-0602-01

	

1 LENS, indicator light
-66 352-0157-00

	

1 LAMPHOLDER
-67 260-1470-00

	

1 SWITCH, slide (5120)
-68 131-0779-00

	

2 JACK, tip
-69

- - - - -

- ξ

	

1 CIRCUIT BOARD ASSEMBLY--START CTR FREQ (See
Α 110 e lectrical list)
circuit board assembly includes :

-70 131-0589-00

	

5

	

TERMINAL, p in, 0 .46 inch long
-71 136-0252-04

	

6

	

SOCKET, pin connector
mounting h ardware : (not included ω /circuit
board assembly)

-72 211-0156-00

	

1 SCREW , 1-72 χ 0 .25 inch, 82 ° csk, FHS

-73 119-0335-00

	

1 COUNTER ASSEMBLY
- - - - - -

	

- mounting h ardware : (not included ω /counter assy)
-74 211-0101-00

	

2 SCREW, 4-40 χ 0 .25 inch, 100 ° csk, FHS

ι
-77 - - - - - -

	

1 CIRCUIT BOARD ASSEMBLY--TRIG SOURCE (See Α 101
- - - - - -

	

-

	

electrical list)
- - - - - -

	

-

	

circuit board assembly includes :
-78 131-0608-00

	

7

	

TERMINAL, pin, 0 .365 inch long
m ounting h ardware : (not included ω /circuit

- - - - - -

	

-

	

board assembly)
-79 211-0156-00

	

2 SCRE W , 1-72 χ 0 .25 inch, 82 ° csk, FHSι

Description

Mechanical Parts List-71_12

-60 354-04-12-00

	

1 RING, knob skirt
- - - - - -

	

- mounting h ardware : (not included ω/ring)
-61 2110-0419-00

	

1 NUT, shouldered, 0 .375-32

-75 119-0342-00

	

1 HYBRID CIRCUIT ENCLOSURE(A6)
- - - - - -

	

- mounting h ardware : (not included ω/hybrid
- - - - - -

	

-

	

circuit enclosure)
-76 211-0087-01

	

2 SCREW, 2-56 χ 0 .188 inch, 82 ° csk, FHS

9-5
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FI GURE 1

Fig . &

	

Q
Index Tektronix

	

Serial/Model No. t
No . Part No.

	

Eff

	

Disc

	

γ 1 2 3 α 5
Desc ription

1-80 - - - - - -

	

1 C IR C UIT B O ARD ASS EMBLY--TRI G M O DE (See Α 102
- - - - - -

	

-

	

e lectrica l list)
- - - - - -

	

-

	

ci rcuit boa r d assemb ly in c lu des :
-81 131-0608-00

	

10

	

TERMINAL, pi n , 0 .365 i n c h l o n g
- - - - - -

	

- m o un t in g hardwa r e : ( not in c lu ded ω /cir cuit
- - - - - -

	

-

	

board assemb ly )
-82 211-0156-00

	

2 SC REW, 1-72 χ 0 .25 i n ch, 82 ° cs k , FHS

-86 119-0332-00

	

1 TUNED CAVITY, 2nd LO (Α 70)
- - - - ---

	

- moun t ing h a r d w a r e : ( not in c lu ded ω /tuned

0

	

cavit y )
-87 211-105-00

	

2 SC REW , 4-40 χ 0 .188 i nch, 100 ° cs k , FH S

-93 - - - - - -

	

1 RE S I S T O R, variable
- - - - - -

	

- m o un t in g ha rdwar e : ( not in c luded ω/ resisto r )
-94 210-0583-00

	

2 NUT, hex ., 0 .25-32 χ 0 .312 in c h
-95 210-0223-00

	

1 TERMINAL, lu g, 0 .25 i n c h diameter , S E

-98 210-0223-00

	

1 TERMINAL, lu g, 0 .25 in ch d i a mete r , SE

-99 - - - - - -

	

1 RE S I S TOR, vari ab l e
- - - - - -

	

- mo un tin g har dwa r e : ( not in c lu ded ω / resisto r )
-100 210-0583-00

	

1 NUT, hex ., 0 .25-32 χ 0 .312 in ch

ι
ι

-83 119-0310-00

	

1 MIXER UNIT, RF, do u b l e ba lanced ( Α 4)
- - - - - -

	

- m o un ting ha rdwa r e : ( not included ω/ mixe r uni t)
-84 210-0586-00

	

2 NUT, ke ps, 4-40 χ 0 .25 i n ch
-85 361-0046-00

	

2 S PACER, 4-40 χ 0 .50 in c h lo n g

ι
ι

-88 - - - - - -

	

1 C IRCUIT B OARD ASS EMBLY--VIDE O FILTER & PROC ESSO R
- - - - - -

	

-

	

(See Α 90 e lect ri ca l list)
- - - - - -

	

-

	

ci rcuit boa r d assem b ly in c lu des :
-89 131-0608-00 Β 010100 Β 039999 10

	

TERMINAL, p in, 0 .365 in c h lo n g
131-0608-00 Β 040000

	

11

	

TERMINAL, pin, 0 .365 in c h l o n g
- - - - - -

	

- mo un tin g h ardwa r e : ( not inc lu ded ω /ci rcuit
- - - - - -

	

-

	

board assemb ly )
-90 211-0101-00

	

2 SCRE W , 4-40 χ 0 .25 i n ch, 100 ° cs k , FH S
-91 344-0199-00

	

Έ t

	

2 CLIP, sp rin g te nsio n
-92 361-0418-00 Β 010100 Β 039999 1 S PAC ER

361-0418-01 Β 040000

	

1 S PA C ER

ι
-96 - - - - - -

	

1 RE S I S T O R, variable
- moun t ing h a rdwa r e : ( not i n c luded ω/ resisto r )

	

,
210-0046-00

	

1 WA SHER, l oc k , i ntern a l, 0 .261 ID χ 0 .40 in ch OD

-97 - - - - - -

	

1 RE S I S TOR, vari ab l e
- - - - - -

	

- mo un tin g h a r dw a re : ( not inc ludes ω / res istor )

-101 - - - - - -

	

1 RE S I S T O R, v a ri ab l e
- - - - - -

	

- m o un ti n g ha rdwar e : ( not in c lu ded ω / resisto r )
-102 210-0583-00

	

1 NUT, hex ., 0 .25-32 χ 0 .312 in c h

9-6 ι
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Fig . &

	

Q
Index Te ktronix

	

Serial/Model Νο~ t
No . Part No.

	

Eff

	

Disc

	

-__γ _ 1 2 3 α 5

ι
ι
ι

1-103 - - - - - -

	

1 RE S I S T OR, v a ri ab l e
- m o un ti ng h a rdwa r e : ( not included w/resistor)
1 NUT, hex ., 0 .25-32 χ 0 .312 inch
1 TERMINAL, lu g, 0 .25 in c h diameter , S E

-104 210-0583-00
210-0223-00

-105 - - - - - -

	

1 RE S I S T O R, v a ri ab l e
- - - - - -

	

- mounting h a rdwar e : ( not in c luded ω / resisto r )
210-0046-00

	

1 WA S HER, loc k , in te rna l, 0 .261 ID χ 0 .40 in c h OD

-106 - - - - - -

	

1 RE S I S T O R, v a r iab l e
- - - - - -

	

- m o un t in g ha rdwar e : ( not in c lu ded ω / resisto r )
210-0046-00

	

1 WA S HER, loc k , in te rna l, 0 .261 ID χ 0 .40 in c h OD

-107 - - - - - -

	

1 RE S I S T O R, v a ri ab l e
- m o un t in g h a rdwa r e : ( not in c luded ω / res isto r )

-108 21b-0223-00

	

1 TERMINAL, lu g, 0 .25 in c h diameter , S E

FI GURE 1

Description

Mechanical Parts L ist-71-12

-109 386-2023-00 Β 010100 Β 039999 1 S UBPANEL, fr o n t
386-2023-01 Β 040000

	

1 S UBPANEL, fr o n t
- - - - - -

	

- m o un t in g h a rdwa r e : ( not in c lu ded ω /s u b pan e l )
-110 213-0192-00

	

8 SC REW, t hr ead f o rming, 6-32 χ 0 .50 in c h, Fil H S

-111 119-0338-00 1	1 HYBRID C IR CUIT ASS EMBLY (Α20)
- - - - - -

	

- m o un ti ng ha rdwa r e : ( not i n c lu ded ω / hy b ri d
- - - - - -

	

-

	

cir c ui t asse mb ly )
-112 211-0008-00 ρ

	

1 SC REW , 4-40 χ 0 .25 i n ch , PH S
-113 211-0088-00

	

2 SC REW, 2-56 χ 0 .281 in c h , 82 ° cs k , FH S

-114 119-0331-00 1	1 DIFFERENTIAL ASS EMBLY ( Α 1)
-115 214-1061-00

	

1 S PRIN G, flat, s li d ing g r o und
-116 119-0289-00 1	1 OSC ILLATOR ASS EMBLY, 2-4 G Hz (Α 30)

- mounting ha rdwar e : ( not i n clu ded ω /osci llato r
assem b ly )

-117 210-0586-00

	

2 NUT, k eps, 4-40 χ 0 .25 inc h
-118 346-0001-02

	

1 S TRAP, retai n i ng

-119 214-1622-00

	

1 HEAT S INK, osc illato r
- - - - - -

	

- mo un t in g ha rdwar e : ( not inclu ded ω / heats ink )
-120 211-0504-00

	

2 SC REW, 6-32 χ 0 .25 i n ch , PHS
-121 210-0811-00

	

2 WA S HER, fiber

'

	

-122 386-2039-00

	

1 S UPP ORT, osci llato r
mo un ti ng ha rdwa r e : ( not included ω /s upp o r t)

-123 211-0008-00

	

2 SC REW , 4-40 χ 0 .25 i n ch , PHS
-124 211-0038-00

	

1 SC REW, 4-40 χ 0 .312 in ch, 100 ° cs k , FH S
-125 210-0586-00

	

1 NUT, keps, 4-40 χ 0 .25 inch

1
See page 9-1 f o r repa ir an d rep lacem e n t pr og ram i nf o rm atio n .
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FI GURE 1

Fig . &

	

Q
Index Tektronix

	

Se rial/Model No. t
No. Pa rt No.

	

Eff

	

Disc γ 1 2 s α s

1-126 200-1359-00

	

1 COVER, ci r c uit boar d, plastic
-127 337-1564-00

	

1 S HIE LD, e lect rica l , funct i o n IF top
- - - - - -

	

m o un t ing h a rdwa r e : ( not in c lu ded ω /s hi e ld)
-128 211-0007-00

	

4 SC REW , 4-40 χ 0 .188 inch, PH S

-129 337-1562-00

	

1 S HIELD, e lect r ica l , cal . top
- - - - - -

	

- mo un ti ng h a rdwa r e : (not in c luded ω /shie ld)
-130 211-0007-00

	

2 SC REW, 4-40 χ 0 .188 inch, ΡΗΧ

-131 - - - - - -

	

1 C IRCUIT BOARD ASS EMBLY--FUN C TI ON IF (See
- - - - - -

	

-

	

Α 1300 e lect rica l list)
- - - - - -

	

- m o un t ing h a rdwa r e : (not in c luded ω /ci r c ui t
- - - - - -

	

-

	

boa r d assemb ly )
-132 211-0116-00

	

2 SC REW , sem s, 4-40 χ 0 .312 in c h, ΡΗΒ
-133 210-0586- 00	2 NUT, k eps, 4-40 χ 0 .25 in ch

1
-134 672-0037-00

	

1 C IRCUIT BOARD ASS EMBLY--DI S PLAY M O DE ( Α 130)
- - - - - -

	

σ

	

- mo un ti ng h a rdwa r e : ( not in c luded ω /c ir c u it
- - - - - -

	

-

	

boa r d assemb ly )
-135 210-0586-00

	

2 NUT, k eps, 4-40 χ 0 .25 in ch
-136 361-0046-00

	

2 S PAC ER, 4-40 χ 0 .50 in c h lon g

-137 343-0013-00

	

1 C LAMP, cab l e, 0 .375 in c h diameter
- - - - - -

	

- m o un t ing ha rdwa r e : ( not in c luded ω /c l amp )
-138 210-0586-00

	

1 NUT, ke p s, 4-40 χ 0 .25 inch
-139 210-0863-00

	

1 WAS HER, D -s hape, 0 .191 ID χ 0 .515 i nch

-140 386-2225-00

	

1 SUPP ORT, c ir c ui t boar d
- - - - - -

	

- m o un ti ng h a rdwar e : ( not in c lu ded ω /s up p o r t)
-141 211-0008-00

	

1 SC REW, 4-40 χ 0 .25 in ch, PH S

-142 337-1593-00

	

1 S HIELD ASS EMBL Y
- -

	

mo un ti ng h a rdwa r e : ( not in c lu ded ω /s hie l d assy)
-143 211-0007-00

	

2 SC REW, 4-40 χ 0 .188 in c h, PH S
-144 343-0013-00

	

1 C LAMP, cab l e, 0 .375 in ch diamete r
-145 210-0863-00

	

1 WAS HER, D -s hape, 0 .191 ID χ 0 .515 i n c h OD
-146 129-0338-00

	

2 P OS T , h ex . st u d, 4-40 χ 0 .188 i n ch

-147 337-1594-00

	

1 S HIELD, elect ri ca l
- - - - - -

	

- mo un ti n g ha rdwa r e : ( not i n c lu ded ω /s hie l d)
-148 211-0007-00

	

2 SC REW , 4-40 χ 0 .188 in ch, PH S
-149 129-0338-00

	

2 POS T , h ex . st ud, 4-40 χ 0 .188 i n ch

9-8
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Υ 1 2 3 4 5

1-150 337-1579-00

	

1 SHIELD, e l ect r ica l , var iab l e resistor , top le f t
- - - - - -

	

- mounting h ardware : (not included ω /shield)
-151 211-0007-00

	

4 SCREW, 4-40 χ 0 .188 inch, PHS
-152 129-0338-00

	

4 POST, h ex . stud, 4-40 χ 0 .188 inch

-153 337-1578-00

	

1 SHIELD, electrical, variable r esistor, top right
mounting hardware : (not included ω/shield)

-154 211-0007-00

	

4 SCREW, 4-40 χ 0 .188 inch, PHS
-155 129-0338-00

	

4 POST, h ex . stud, 4-40 χ 0 .188 inch

-156 386-2048-00

	

1 PANEL, r ear
- - - - - -

	

- mounting h ardware : (not included ω/panel)
-157 213-0192-00

	

8 SCREW, thread f orming, 6-32 χ 0 .50 inch, Fil HS
-158 211-0008-00

	

1 SCREW, 4-40 χ 0 .25 inch, PHS

-159 416-0778-00

	

1 FRAME SECTION, l ower left
-160 426-0776-00

	

1 FRAME S ECTION, lower right
-161 351-0284-00

	

1 GUIDE, rail
- - - - - -

	

- mounting hardware : (not included ω /guide)
-162 213-0192-00

	

2 SCREW , thread forming, 6-32 χ 0 .50 inch, Fil HS

"

	

-163 351-0217-01

	

1 GUIDE, circuit board, plastic
mounting hardware : (not included ω /guide)

-164 211-'0504-00

	

4 SCREW, 6-32 χ 0 .25 inch, PHS
-165 220-0557-00

	

4 NUT, sleeve, 6-32 χ 0 .344 inch
Ε

-166 351-0217-01

	

1 GUIDE, circuit board, plastic
- - - - - -

	

- mounting h ardware : (not included ω/guide)
-167 211-0504-00

	

3 SCREW, 6-32 χ 0 .25 inch, PHS
-168 211-0578-00

	

1 SCREW, 6-32 χ 0 .438 inch, PHS
-169 361-0326-00

	

1 SPACER
-170 220-0556-00

	

4 NUT, sleeve, 6-32 χ 0 .344 inch

-171 179-1740-00

	

1 WIRING HARNESS, sweep
- - - - - -

	

-

	

wiring harness includes :
-172 131-0707-00

	

78

	

CONNECTOR, terminal
131-0708-00

	

3

	

CONNECTOR, terminal
-173 352-0169-00

	

4

	

HOLDER, terminal connector, 2 wire (black)
-174 352-0161-00

	

7

	

HOLDER, terminal connector, 3 wire (black)
352-0162-00

	

4

	

HOLDER, terminal connector, 4 wire (black)
-175 352-0163-00

	

1

	

HOLDER, terminal connector, 5 wire (black)
352-0165-00

	

1

	

HOLDER, terminal connector, 7 wire (black)
-176 352-016 δ -00

	

1

	

HOLDER, terminal connector, 8 wire (black)
'

	

-177 352-0168-00

	

1

	

HOLDER, terminal connector, 10 wire (black)
352-0171-00

	

5

	

HOLDER, terminal connector, 1 wire (black)

ι
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FIG URE 1
Fig . &

	

Q
Index Tektronix

	

Serial/Model No. t

No.

	

Part No.

	

Eff

	

Disc i 1 2 3 4 5
Description

1-178 -- - - - -

	

1 CIRCUIT BOARD ASS EMBLY--FUN CTI ON IF CONNECTOR
- - - - - -

	

-

	

(See Α 800 e l ect ri ca l l ist)
- - - - - -

	

-

	

ci r c uit boar d assem b ly in c ludes :
-179 131-0608-00

	

28

	

TERMINAL, pin, 0 .365 i n c h l o ng
-180 426-0777-00

	

1 FRAME SE C TI O N, upper l e f t
-181 426-0779-00

	

1 FRAME SE C TI O N, upper ri g h t
-182 015-1025-00

	

1 TERMINATI O N
-183 337-1723-00

	

1 S HIELD
- - - - - -

	

- moun t ing h a rdwa r e : ( not in c luded ω /s hie ld)
-184 211-0008-00

	

1 SCREW , 4-40 χ 0 .25 inc h , PH S
-185 129-0354-00

	

1 POST , hex . st u d, 4-40 χ 0 .188 χ 0 .54 in c h l o n g

105-0404-01

	

1 CAT C H, l atc h
- - - - - -

	

-

	

catc h in c ludes :
-186 211-0008-00

	

1

	

SC REW, 4-40 χ 0 .25 in ch, PHS
211-0005- ΌΟ

	

1

	

SC REW, 4-40 χ 0 .125 i n c h, PH S
-187 214- Ι1792-00

	

1

	

S PRING, l atc h
-188 105-0404-00

	

1

	

CAT C H, l atch , sa f et y
-189 361-0126-00

	

υ

	

1 S PA C ER, s lee v e, 0 .25 in c h l o ng
-190 210-0586-00

	

1 NUT, kep s, 4-40 χ 0 .25 in c h
179-1742-00 Β 010100 8039999 1 W IRING HARNESS, Phase l ock
179-1742-01 8040000

	

1 WIRING HARNE SS, Phase l oc k
- - - - - -

	

-

	

wiring h a rn ess in c lu des :
131-0707-00 Β 010100 8039999 79

	

CO NNECT O R, te rm in a l
131-0707-00 Β 040000

	

81

	

CO NNECT O R, te rm i n a l
131-0708-00

	

8

	

CO NNECT O R, terminal
131-0155-00

	

1

	

CO NNECT O R, coax ia l
175-1373-00

	

1

	

CABLE ASS EMBLY, RF ( ω 40)
- - - - - -

	

θ Ι

	

-

	

cab l e assem b ly i n c lu des :
-191 131-0375-00

	

2

	

CO NNE C TOR, ri g h t a ng l e
352-0171-00

	

3

	

HO LDER, termin a l co nn ecto r , 1 wire (b lac k )
-192 352-0169-00

	

8

	

HO LDER, termina l co nn ecto r , 2 wire (b lac k )
352-0161-,00 8010100 8039999 2

	

HO LDER, termina l co nn ecto r , 3 wi re (b lac k )
352-0161-00 8040000

	

1

	

HO LDER, te rm i na l co nn ecto r , 3 wire (b lac k )
-193 352-0162-00 8010100 8039999 1

	

HO LDER, te rmin a l co nn ecto r , 4 wi re (b lac k )
352-0162-00 8040000

	

2

	

HO LDER, termin a l co nn ecto r , 4 wi re (b lac k )
352-0163-00

	

2

	

HO LDER, terminal connecto r , 5 wir e (b lac k )
-194 352-0164-00

	

4

	

HO LDER, termina l co nn ecto r , 6 wi re (b lac k )
-195 352-0165-00

	

1

	

HO LDER, term i nal co nn ecto r , 7 wir e (b lac k )
352-0167-00

	

2

	

HO LDER, term i n a l co nn ecto r , 9 wir e (b lac k )
-196 175-1371-00

	

1 CABLE ASS EMBLY, RF (W28)
- - - - - -

	

-

	

cab le assemb ly in c lu des :
131-0375-00

	

2

	

CO NNEC T O R, ri g h t a n g l e



W2

(40)W22

ί

1η W34

(11qΑ20

13 `

	

�®

Α10

W28

'4)

W3

ω 1

tCS~
Υ

W4

; ,αJω5

W2

See Figure 2 for subpa rts ο
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2-

	

672-0037-00

	

1 C IR CUIT B OARD ASS EMBLY--DI S PLAY M ODE ( Α 130)
- - - - - -

	

-

	

ci r c uit boar d assem b ly in c ludes :
-1 260-1360-00

	

1

	

SW IT C H , push (5130)
-2

	

1

	

C IRC UIT B O ARD ASS EMBLY--DI S PLAY M O DE RE S I S TOR
- - - - - -

	

-

	

(See Α 130 Α 2)
-3

	

- - - - - -

	

1

	

C IR C UIT B O ARD ASS EMBLY--DI S PLAY M O DE SW
-

	

CO NNECT O R (See Α 130Α l e lect ri ca l li st)
circuit boar d assem b ly i n c ludes :

-4

	

131-0589-00

	

13

	

TERMINAL, pin , 0 .46 i n ch l o ng
131-0592-00

	

18

	

TERMINAL, p in
131-0608-00

	

2

	

TERMINAL, pin, 0 .365 in ch l o ng
119-0335-00

	

1 CO UNTER ASS EMBLY
- - - - - -

	

-

	

co un te r assemb ly in c lu des :
-5 384-1095-00

	

1

	

S HAFT, exte nsion , ω /gea r
- - - - - -

	

-

	

mo un t ing h a rdwa r e : (not in c lu ded ω /s ha f t)
-6

	

213-0048-00

	

1

	

S ET SC REW, 5-40 χ 0 .125 in ch, H SS

-7

	

- - - - - -

	

1

	

RE S I S T O R, v a riab le (See R124 e l ect ri ca l list)
-8

	

386,-2021-00

	

1

	

PLATE, m o unti ng, co un te r assem b ly
mo un ti ng h a rdwa r e : ( not in c lu ded ω/p late)

-9

	

211-0098-00

	

2

	

SCREW, 4-40 χ 0 .375 inch, C H S
-10 210-0054-00

	

'\

	

2

	

WA S HER, loc k , s plit, 0 .188 ID χ 0 .212 i n c h O D

-11 331-0283-01

	

1

	

COUNTER, ω /gear
119-0331-00

	

1 DIFFERENTIAL ASS EMBLY (See Α 1 e lect rica l li st)
- - - - - -

	

-

	

di ff e r e ntia l assem b ly in c ludes :
-12 331-0288-00

	

1

	

DIAL, p a n e l
-13

	

1

	

C IRCUIT BOARD ASS EMBLY--REFEREN C E LEVEL READ O UT
- - - - - -

	

-

	

(See Α l Α 1)
- - - - - -

	

-

	

mo un t ing ha rdwar e : ( not i n c lu ded ω /ci r c u ί t
- - - - - - ξ

	

-

	

boa r d assem b ly )

	

-
-14 210-0405-00

	

4

	

NUT, hex ., 2-56 χ 0 .188 in c h
-15 210-0001-00

	

4

	

WAS HER, l oc k , inte rna l , 0 .092 ID χ 0 .18 i n c h O D
-16 210-1008-00

	

4

	

WAS HER, flat, 0 .09 ID χ 0 .188 i n c h OD

-17 131-0608-00

	

32

	

TERMINAL, p in, 0 .365 in ch l o ng
-18 - - - - - -

	

1

	

RE S I ST O R, v a riab l e (See R82 & S82 e lect rica l
- l ist)

m o un tin g hardware : ( not i n c luded ω / r esisto r )
-19 210-0586-00

	

2

	

NUT, k e p s, 4-40 χ 0 .25 in c h
-20 386-2029-00

	

1

	

PLATE, v a r iab l e resisto r
-21 - - -

	

1 C IR C UIT BOARD ASS EMBLY--FUN C TI O N IF (See Α 500
e lect r ica l li st)
c ir c ui t boar d assemb ly in c lu des :

-22 131-0391-01

	

1

	

CO NNEC TOR, r ece ptac l e
'

	

-23 131-0608-00 Β010100 Β 039999 36

	

TERMINAL, p in, 0 .365 i nch l o n g
131-0608-00 Β040000

	

37

	

TERMINAL, p in , 0 .365 i nch lo n g
-24 136-0252-04

	

118

	

SOC KET , p i n co nn ector
136-0252-01

	

2

	

SOC KET , p i n co nn ector
-25 129-0354-00

	

6

	

POS T , st u d, 4-40 χ 0 .188 in c h
-

	

mo un tin g h a rdwa r e for eac h : ( not in c lu ded
ω/ post)

-26 210-0406-00

	

2

	

NUT, h ex ., 4-40 χ 0 .188 in ch
-27 210-1002-00

	

1

	

WA S HER, fl at, 0 .125 ID χ 0 .25 i n ch OD

-28 337-1563-00

	

1

	

SHIELD, e lectri ca l , ca lib rate, bottom co v e r
-29 337-1568-00

	

1

	

S HIELD, e lect rica l , function IF, bottom cov e r
-30 337-1556-00

	

1

	

S HIELD, e lect rica l , ca lib rate, bottom
'

	

-31 337-1570-00

	

1

	

S HIELD, e lect r ica l , functio n IF, bottom wrapa r o und

ι 9-11
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Serial/Model No.

	

t
No .
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Eff

	

Disc

	

--- Description
1 2 3 4 5

2-32 337-1569-00

	

1

	

SHIELD, e l ect rica l , functio n IF, bottom center
-33 337-1566-00

	

1

	

SHIELD, e lect rica l , function IF, to p wrap a r o un d '
-34 337-1565-00

	

1

	

SHIELD, e l ect rica l , functio n IF, to p cente r
-35 337-1557-00

	

1

	

SHIELD, e lect rica l , ca lib rate, top
- - - - - -

	

1 C IRCUIT BOARD ASS EMBLY--S W EEP DI S PER S I O N (See
- - - - - -

	

- Α 1000)
- - - - - -

	

-

	

c ir c uit boa r d assem b ly includes :
-36 131-0604-00

	

70

	

CO NTAC T, e lect r ica l (See ma in te nance sect ion
- - - - - -

	

-

	

f o r r e pai r)
-37 131-0608-00

	

66

	

TERMINAL, p i n, 0 .365 in c h lo n g
-38 136-0252-04

	

113

	

SOC KET, pi n co nn ecto r
-39 136-0336-00

	

1

	

SOC KET, r e la y, 5 p in
-40 136-0337-00

	

1

	

SOC KET, r e la y, 8 p in
105-0289-00

	

1

	

A C TUATOR ASS EMBLY -- ΤΙΜΕ / DIV
act uato r assemb ly in c ludes :

-41 200-0952-01

	

1

	

CO VER
- - - - - -

	

-

	

mo un t ing h a rdwa r e : ( not in c luded ω /cov e r )
-42 211-Q022-00

	

2

	

SC REW, 2-56 χ 0 .188 i nc h, PH S
-43 210- ή 001-00

	

2

	

WA S HER, l oc k , i ntern a l, 0 .092 ID χ 0 .18 i n ch OD
-44 210-0405-00

	

2

	

NUT, hex ., 2-56 χ 0 .188 in c h

9- 1 2

105-0288-00 Β 010100 Β 039999 1

	

AC TUATOR ASS EMBLY--DI S PER S I O N / RE SO LUTI O N
105-0288-01 Β 040000

	

1

	

A C TUATOR ASS EMBLY--DI S PER S ION / RE SO LUTI O N
actuato r assemb ly inclu des :
CO VER
m o un ti n g h a rdwar e : ( not i nc lu ded ω /cov e r )
SC REW, 4-40 χ 0 .25 in ch, PHS
WA S HER, loc k , inte rnal, 0 .12 ID χ 0 .26 i n ch O D
SC REW, 2-56 χ 0 .188 in c h, PH S
WA S HER, loc k , inte rna l, 0 .092 ID χ 0 .18 in c h O D

-61 200-1289-00

	

1

-62 211-0008-00

	

6
-63 210-0004-00

	

6
211-0022-00

	

2
210-0001-00

	

2
1
R e pl ace o nly wit h p a r t bea r i ng t h e sam e co l o r co d e as t h e o r igi nal p a r t in
y o ur inst rum e n t .

ι

354-0219-00

	

1

	

RING, r eta in in g
-45 401-0054-00

	

1

	

BEARING, fr o n t
-46 214-1139-00 1	-

	

S PRING, fl at, go l d
214-1139-02 1	-

	

S PRIN G, fl at, g reen
214-1139-03 1	-

	

S PRING, fl at, r ed
-47 214-1127-00

	

1

	

ROLLER, deten t
-48 105-0290-00

	

1

	

DRUM, time/d iv
-49 - - - - - -

	

1

	

RE S I S TOR, vari ab l e
mo unting har dwa r e : ( not i nc lu ded ω / resisto r )

	

'
-50 211-0022-00

	

(
t

	

4

	

SCRE W , 2-56 χ 0 .188 i nch, PHS
-51 210-0001-00

	

4

	

WA SHER, l oc k , i nte rn a l, 0 .92 ID χ 0 .18 i n ch OD
-52 210-0583-00

	

1

	

NUT, h ex ., 0 .25-32 χ 0 .312 i n ch
-53 210-0046-00

	

1

	

WASH ER, l oc k , i nte rn a l, 0 .261 ID χ 0 .40 i n ch OD '
210-0905-00

	

1

	

WA SHER, fl at, 0 .256 ID χ 0 .438 i n c h OD
-54 386-2095-00

	

1

	

PLATE, m o un ti n g
-55 129-0328-00

	

2

	

POS T , 2-56 χ 0 .156 χ 0 .812 in ch l o ng

-56 376-0039-00

	

1

	

COUPLING, s h a f t
- - - - - -

	

-

	

co up l i ng i n c ludes :
213-0075-00

	

2

	

S ET SCRE W, 4-40 χ 0 .094 i nch, HH S
-57 384-1115-00

	

1

	

SHAFT, e x tensio n , 7 .60 in c hes l o ng
-58 401-0056-00

	

1

	

BEARING, r ea r
-59 210-0406-00

	

4

	

NUT, h ex ., 4-40 χ 0 .188 i nc h
- - - - - -

	

-

	

m o un ting har dwa re : ( not in c luded ω /act uato r ass y )
-60 211-0116-00

	

4

	

SCRE W, sems, 4-40 χ 0 .312 i nc h, ΡΗΒ

ι

ι
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2-64

354-0391-00	

2

	

RING,

retaining

-65

214-1139-001	

-

	

SPRING,

flat, gold

214-1139-021

	

SPRING,

flat, green

214-1139-031

	

SPRING,

flat, red

-66

214-1127-00	

4

	

ROLLER,

detent

-67

401-0081-02	

1

	

BEARING,

front

-68

105-0291-00

Β 010100 Β 039999

1	

DRUM,

resolution

105-0291-01 Β 040000

	

1

	

DRUM,

resolution

-69

401-0115-00	

1

	

BEARING,

center

-70

407-0926-00	

1

	

BRACKET,

cover

-71

105-0292-00

Β 010100 Β 039999

1	

DRUM,

frequency span

105-0292-01 Β 040000

	

1

	

DRUM,

frequency span

-72

- - - - - -	

1

	

RESISTOR,

variable

-

- - - - -	

-

	

mounting

hardware

:

(not included

ω /resistor)
-73

211-0022-00	

2

	

SCREW,

2-56

χ

0

.188

inch, PHS

-74

210-0001-00	

2

	

WASHER,

lock, internal, 0

.092

ID

χ

0

.18

inch OD

-75

210-0583-00	

1

	

NUT,

hex

.,

0

.25-32 χ

0

.312

inch

-76

210-0046-00	

1

	

WASHER,

lock, internal, 0

.261

ID

χ

0

.40

inch OD

-77

3 6-1792-00	

1

	

PLATE,

mounting

210-0905-00

r`	

1

	

WASHER,

flat, 0

.256

ID

χ

0

.438

inch OD

-78

401-0081-01	

1

	

BEARING,

front,

ω/inserts
376-0039-00

	

1

	

COUPLING,

shaft

-

- - - - -	

coupling

includes

:
213-0075-00

	

2

	

SETSCREW,

4-40

χ

0

.094

inch, HSS

384-1116-00

	

1

	

SHAFT,

extension, 10

.125

inches long

-79

210-0406-00	

12

	

NUT,

hex

.,

4-40

χ

0

.188

inch

-

- - - - -	

-

	

mounting

hardware

:

(not included

ω /actuator

assy

-80

211-0116-00	

6

	

SCREW,

sems, 4-40

χ

0

.312

inch,

ΡΗΒ
-81

211-0182-

ΟΟφ

	

2

	

SCREW,

sems, 2-56

χ

0

.312

inch,

ΡΗΒ
119-0332-00

	

1

TUNED CAVITY, 2nd LO (

Α 70)
-

- - - - -	

-

	

tuned

cavity includes

:
-82

213-0288-00	

1

	

SCREW,

tuning

-83

213-0214-00	

1

	

SCREW,

2-56

χ

0

.375

inch, CHS

-84

119-0105-02	

1

	

VARACTOR

ASSEMBLY (

Α 70Αl)
-85

- - - - - -	

1

CIRCUIT BOARD ASSEMBLY--RESOLUTION (See

Α 200
-

- - - - -	

-

	

electrical

list)

-

	

circuit

board assembly includes

:
2

	

CONNECTOR,

receptacle

22

	

TERMINAL,

pin, 0

.365

inch long

2

	

RECEPTACLE,

electrical

47

	

SOCKET,

pin connector

45

	

SOCKET,

pin connector

6

	

NUT,

keps, 4-40

χ

0

.25

inch

6

	

WASHER,

flat, 0

.147

ID

χ

0

.312

inch OD

1

	

SHIELD,

electrical, top 1

1

	

SHIELD,

electrical, top 2

1

	

SHIELD,

electrical, top 3

1

	

SHIELD,

electrical, top 4

1

	

SHIELD,

electrical, top 5

-86

131-0391-01

-87

131-0608-00

136-0234-00
-88

136-0252-01

136-0252-04
-89

210-0586-00

-90

210-1092-00

-91

337-1572-00

-92

337-1573-00

-93

337-1574-00

-94

337-1575-00

-95

337-1576-00

r

1

Replace

only with part bearing the same color code as the original part in

your

instrument

.

ι

c

9-1 3
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Descri ption

2-96 337-1588-00

	

1

	

SHIELD, e lect rical , top 6
-97 337-1580-00

	

1

	

SHIELD, e lect rica l , bottom 1
-98 337-1581-00

	

1

	

SHIELD, e lect rica l , bottom 2
-99 337-1582-00

	

3

	

S HIELD, e lectrica l , bottom 3
-100 337-1583-00

	

1

	

S HIELD, e lect rica l , bottom 4
-101 337-1584-00

	

1

	

S HIELD, e lect rica l , bottom 5
-102 337-1590-00

	

1

	

S HIELD, e lect rica l , bottom 6
-103 348-0293-00

	

1 S HIELDING GAS KET, e lect ri ca l , r eso lu tio n
-104 129-0338-00

	

12 POS T , hex . st u d, 4-40 χ 0 .188 in c h
119-0334-00

	

1 IF M O DULE ASS EMBLY 105 MHz (Α 80)
- - - - - -

	

-

	

IF modul e assem b ly in c lu des :
-105 - - - - - -

	

1

	

C IRC UIT BOARD ASS EMBLY--105 MH z IF (See
- - - - - -

	

-

	

Α 80 Α 1 e lect rica l li st)
- - - - - -

	

-

	

ci r cuit boa r d assemb ly in c lu des :
-106 131-0156-00

	

3

	

CO NNE C TOR, coa xi a l
- - - - - -

	

-

	

m o un tin g hardwar e : ( not in c lu ded ω /
- - - - - ,

	

-

	

ci rcuit boa r d assemb ly )
-107 211-0125-00

	

8

	

SC REW , 1-72 χ 0 .25 i n ch , PH S
-108 210-0610-00

	

3

	

WA S HER, l ock , i nte rna l , 0 .20 ID χ 0 .376
- - - - - -

	

-

	

i nch OD

-113 - - - - - -

	

1 C IRC UIT BOARD ASS EMBLY--SWEEP S HAPER (See
- - - - - -

	

-

	

Α1700 elect rica l li st)
- - - - - -

	

-

	

cir c uit boa r d asse mb ly in c lu des :
-114 136-0263-03

	

3

	

SOCKET , pi n term i na l
-115 211-0116-00

	

2

	

SC REW, sem s, 4-40 χ 0 .312 i n c h , ΡΗΒ
-116 361-0301-00

	

2

	

S Σ AC ER , s leeve, 4-40 χ 0 .105 i n c h high
-117 - - - - - -

	

1 C IRCUIT BOARD ASS EMBLY--PHA S E LOC K (See
- - - - - -

	

- Α1300 elect ri ca l l ist)
- - - - - -

	

-

	

cir c ui t boa rd assemb ly in c lu des :
-118 131-0391-01

	

1

	

CONNEC TOR, rece p tac l e
131-0592-00

	

3

	

TERMINAL, pi n , 0 .885 inch l o n g
-119 131-0608-00

	

43

	

TERMINAL, pin, 0 .365 i n ch l o ng
-120 136-0234-00

	

2

	

REC EPTACLE, e lect r ica l
-121 136-0252-04

	

185

	

SOCKET , pin co nn ecto r
136-0337-00

	

2

	

SOCKET , r e lay , 8 p in
-122 351-0184-00

	

2

	

GUIDE-POS T, l oc k , 0 .58 i n c h lo n g
-123 337-1587-00

	

1

	

SHIELD, e lect rica l , to p 1
-124 337-1586-00

	

1

	

SHIELD, e lect ri ca l , top 2
-125 337-1591-00

	

1

	

SHIELD, e lect rica l , l owe r l e f t
-126 337-1592-00

	

1

	

SHIELD, e lect rica l , l owe r ri g h t
-127 214-0579-00

	

5

	

TERMINAL, test poin t

ι
ι ι

1

-109 205-0152-01

	

1

	

S HELL ASS EMBLY, t un ed cavi ty (Α 80Α 2)
- - - - - -

	

-

	

s h e ll assem b ly inc lu des :
205-0152-00

	

1

	

S HELL, tun ed cavi t y
-110 213-0269-00

	

3

	

SCREW, tuning, 0 .25-40 χ 0 .312 in c h l o ng
-111 377-0376-00

	

3

	

IN S ERT, a n t i-rotatio n , t uning sc rew
- - - - - -

	

- m o untin g hardwa r e : ( not i n c lu ded ω/ IF
- - - - - -

	

-

	

mod ul e assem b ly )
-112 211-0069-00

	

4 SC REW , 2-56 χ 0 .125 i n ch , PH S

ι
ι
ι
ι
ι

ι
ι
ι
ι
ι
ι
ι
ι
ι



ι

ι
ι
ι
ι
ι
ι

2-128 - - -

-129 211-0507-00
-130 210-1092-00
-131 210-0407-00
-132 348-0311-00
-133 348-0294-00
-134 441-1018-00

210-0659-00
351-0345-00
351-0338-00

-l35 351-0339-00
-l36 351-0340-00
-l37 179-1743-00

-l38 131-0707-00
131-0708-00

-l39 35g-0171-00
-l40 352-0169-00
-l41 352-0161-00
-l42 352-0162-00
-l43 352-0163-00
-l44 352-0164-00
-145 352-0168-00
-l46 175-1372-00

131-0375-00
-l47 175-1374-00

131-0155-00 ! Ρ
131- Π375-00
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1 TRAN S I S T OR
- - - - - -

	

-

	

m o un t ing h a r dwar e : ( n ot i n c lu ded ω /t r a n s i sto r )
2

	

SCREW , 6-32 χ 0 .312 in c h, PH S
4

	

WA S HER, fl at, 0 .147 ID χ 0 .312 in c h O D
2

	

NUT, hex ., 6-32 χ 0 .25 i nc h
1 S HIELDING GA S KET, e l ect ri ca l , ri g h t
1 S HIELDING GA S KET, e l ect ri ca l , le f t
1 C HA SS I S
-

	

chass i s in c lu des :
4 EYELET
1

	

SLIDE, g ui de, r ea r
1

	

SLIDE, guide, front
2 SLIDE, guide, intermediate
2 GUIDE, slide
1 WIRING HARNESS, r esolution

wiring harness includes :
23

	

CONNECTOR, terminal
2

	

CONNECTOR, terminal
2

	

HOLDER, terminal connector, 1 wire (black)
3

	

HOLDER, terminal connector, 2 wire (black)
1

	

HOLDER, terminal connector, 3 wire (black)
1

	

HOLDER, terminal connector, 4 wire (black)
1

	

HOLDER, terminal connector, 5 wire (black)
1

	

HOLDER, terminal connector, 6 wire (black)
2

	

HOLDER, terminal connector, 10 wire (black)
1 CABLE ASSEMBLY, RF ( W95)
-

	

cable assembly includes :
2

	

CONNECTOR, r ight angle
1 CABLE ASSEMBLY, RF ( W92)
-

	

cable assembly includes :
1 CONNECTOR
1

	

CONNECTOR, right angle
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1

	

2

	

3 4

	

5

	

Description

015-0221-00

	

1

	

COUPL I NG CAP, BN C connector, each end
011-0112-00

	

1

	

I MPEDANCE MATCH ING NETWORK, 75 Ω to 50 Ω
011-0057-00

	

1

	

I MPEDANCE MATCH ING NETWORK, 50 Ω to 75 Ω
011-0118-00 1	1

	

I MPEDANCE MATCH ING NETWORK, 75 Ω to 50 2,11 .25 dB loss

OPTIONS TO 7000-SER I ES OSCI LLOSCOPE S

CRT with Ρ7 phosphor and time domai n graticule . The external graticule for spectrum analyses (part of standard
accessories) should be used .

C RT with Ρ7 phosphor an d an internal spectrum analyzer graticule (designated P 7SA) . This is recommended when the
oscilloscope mainframe is to be used exclusively with spectrum a nalyzer systems.

'This attenuator is used to convert d Bm to dBmV. Add 60 dB to that indicated.



STANDARD ACCESSOR I ES

Fig. &

	

Q
Index

	

Tektronix

	

Serial/Model No.

	

t
No.

	

Part No.

	

Eft

	

Disc

	

γ

	

1

	

2 3 α 5
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3-1

	

337-1439-01

	

1

	

SH I EL D, im plosion
-2

	

337-1159-02

	

1

	

SH I EL D, im plosion
-3

	

378-0684-01

	

1

	

FI LTER , ligh t, CRT, amber
-4

	

012-0113-00

	

1

	

CABLE ASSEMBLY, RF, male BNC con nector both ends
-5

	

103-0058-00

	

1

	

ADAPTER , connector, BNC to Μ
070-1298-01

	

1

	

MA NUAL, instruction (not shown)

71-12 SPECTRUM ANALYZER



REPAC KAGING

71-12 SPECT RUM ANALYZ ER

4-

	

065-0187-00

	

1

	

CARTON ASSEMBLY
- - - - -

	

- - -

	

-

	

carton assembly includ es :
-1

	

004-1221-00

	

2

	

END CAP
-2

	

004-1169-00

	

1

	

PAD S ET, 4 piece
-3 004-0651-00

	

1 CARTON

Fig. &
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MANUAL CHANGE INFORMATION
At Te k tronix, we contin u ally strive to keep up wit h latest

electronic developments by a dding circ u it and com ponent
improvements to ou r instr uments as soon as t hey are devel-
oped and tested .

Sometimes, due to printing and sh ipping req uirements, we
can't get t h ese changes immediately i n to printed manuals .
H ence, you r man ual may contai n new change information on
following pages .

Α single c hange may affect several sections . Sections of
t he manual are often printed at different times, so some of
t he information on the c hange pages may already be in
your manu al . Since t he c hange information sheets are carried
in the man ual u ntil ALL changes are permanently entere d ,
some duplication may occu r. If no s u c h change pages a ppear
in t h is sectio n , your man ual is correct as pr inted .



012 EFF SN B060000-up

I ELECTRICAL PARTS LIST AND SCHEYATIC CORRECTION

CHANGE TO :

A500

	

670-1756-03

	

FUNCTION IF Circuit Board Assembly

A1300

	

670-1755-03

	

PHASE LOCK Circuit Board Assembly

ADD :

R833

	

315-02b2-00

	

2 Q, 1/4 W, 5%

R1523

	

315-0102-00

	

1 kn, 114 W, 5%

WSZ2

TO U 15 2 0, PI N 16

I

	

C 152-0

PA FATIAL -
ν11)

E 0-F I LA ER S, FpRoCE s s 0R1~OUTPUT

PA\R T! I-I\L-
Is-I

	

, L0

	

LY
(c-~`C,4\ L I BR 4,-T'O7

M20,337/373
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