Tektronix

COMMITTED TO EXCELLENCE

WARNING

THE FOLLOWING SERVICING INSTRUCTIONS
ARE FOR USE BY QUALIFIED PERSONNEL ONLY.
TO AVOID PERSONAL INJURY, DO NOT
PERFORM ANY SERVICING OTHER THAN THAT
CONTAINED IN OPERATING INSTRUCTIONS
UNLESS YOU ARE QUALIFIED TO DO SO.

PLEASE CHECK FOR CHANGE INFORMATION
AT THE REAR OF THIS MANUAL.

492/492P

SPECTRUM ANALYZER
PORTABLE/RACKMOUNT/BENCHTOP
(SN B029999 & BELOW)

SERVICE VOLUME 1

INSTRUCTION MANUAL

< Tektronix, Inc.

E

P.O. Box 500

Beaverton, Oregon 97077 Serial Number

070-2727-03 First Printing JUL 1979
Product Group 26 Revised AUG 1981



Copyright © 1979, 1980, 1981 Tektronix, Inc. All rights
reserved. Contents of this publication may not be
reproduced in any form without the written permission of
Tektronix, Inc.

Products of Tektronix, Inc. and its subsidiaries are
covered by U.S. and foreign patents and/or pending
patents.

TEKTRONIX, TEK, SCOPE-MOBILE, and m are
registered trademarks of Tektronix, Inc. TELEQUIP-
MENT is a registered trademark of Tektronix U.K.
Limited.

Printed in U.S.A. Specification and price change
privileges are reserved.




’

492/492P (SN B029999 and below) Service Vol. 1

TABLE OF CONTENTS

This manual is divided into two volumes as follows:

REV AUG 1981

l VOLUME 1
| Page Page
SERVICING SAFETY SUMMARY ........... viii Section 3 CALIBRATION
Introduction . . ............... 3-1
I Section 1 GENERAL INFORMATION AND History Information . . ... ....... 3-1
SPECIFICATION Equipment Required . .......... 3-1
Introduction . . ............ ... 1-1 Removing the Cabinet . . . ....... 3.1
I Product Service .............. 1-1 PERFORMANCE CHECK PROCEDURE . 3-4
Instrument Construction ........ 1-1 Introduction . .. ............ 3.4
Elapsed Time Meter ........... 1-2 Incoming Inspection Test . . ... ... 3-4
l Changing Power Input Range . .. .. 12 Preliminary Preparation . ... ..... 34
Replacing Fuses . ............. 1-2 1. Check Operation of Front Panel
Selected Components . ......... 1-2 Pushbuttons and Controls . .. 3-4
l ’ Component Circuit Numbering 2. Check Frequency Readout
. Scheme . ................. .. 1-2 Accuracy . .............. 3-6
Firmware Versions and Error Message 3. Check Calibrator . ... ...... 3-9
l Readout . ................. .. 1-3 4. Check RF Attenuator . . . . . . . 3-11
Specification . ............. .. 1-3 5. Check IF Gain Accuracy .... 3-12
Electrical Characteristics . . . . . . 1-3 6. Check Display Accuracy
I Frequency Related ........ 1-3 and Range . ............. 3-14
Amplitude Related . . ... .. .. 1-7 7. Amplitude Variation with
Input Signal Characteristics .. 1-9 Change in Resolution
' Output Signal Characteristics . 1-10 Bandwidth.............. 3-14
General Characteristics . . . . . 1-11 8. Check Frequency Response . . 3-15
Power Requirements . . . . . .. 1-11 9. Check Preselector Ultimate
l Environmental Characteristics .. 1.12 ROIBEHION 7 s tivnns v a2 3-20
Physical Characteristics . . .. ... 1-13 10. Check Frequency Span/Div
Accuracy . .............. 3-20
ACCESSORIES . ................ 1-14 11. Check Time/Div Accuracy . .. 3.22
I OPTIONS .. .............. ... .. 1-14 12. Check Pulse Stretcher . . . . 3.03
13. Check Resolution Bandwidth
Section 2 INSTALLATION AND REPACKAGING and Shape Factor . ........ 323
I Introduction . .o v s 2-1 14. Check Sensitivity . ........ 3-24
Unpacking and Initial Inspection . .. 2-1 15. Frequency Drift . ......... 3-25
Preparation for Use . . .......... 2-1 16. Check Residual FM. . ... ... 3-26
l Power Source and Power 17. Check Intermodulation
‘ Requirements . . .............. 241 Distortion .............. 3-26
I Repackaging for Shipment . . ... .. 2.1 18. Check Harmonic Distortion .. 3-27



492/492P (SN B029999 and below) Service Vol. 1

Page
Section 3 CALIBRATION (cont)
19. Check Phase Lock Noise
Sidebands . ............. 3-29
20. Check Residual Response ... 3-29
21. Check LO Emission Out the RF
INPUT ... .. 3-29
22. Check Digital Storage
(Option 2) . ............. 3-29
23. Check Triggering Operation
and Sensitivity . .. ........ 3-30
24. Check External Sweep
Operation . ............. 3-31
25. Check Vertical Output . . . . . . 3-31
26. Check Horizontal Signal Output 3-33
ADJUSTMENT PROCEDURE . . ... ... 3-34
1. Adjust and Check Low Voltage
Power Supply ............. 3.35
2. CrtDisplay ............... 3-35
3. Deflection Amplifier (gain
and frequency response) . . . . . . 3-38
4. Adjust Sweep Timing . ....... 3-40
5. Calibrate 1st LO System and
Center Frequency Control . . ... 3-41
6A. Check/Adjust the Cavity 2nd LO.. 3-45

11.

12.
13.
14.
15.

16.

17,

18.

19.

TABLE OF CONTENTS (cont)

Check 2nd LO Frequency and

Tuning Range ............. 3-46
Adjust 1st Converter Bias . . ... 3-49
Baseline Leveling . . .. ....... 3-51
Log Amplifier Calibration . . . . .. 3-54
Calibrating Resolution Bandwidth

and Shape Factor . .. ........ 3-56
Presetting Variable Resolution

Gain and Band Leveling ... ... 3-59
Calibrator Output Level . . ... .. 3-60
IF Gain Calibration . . ........ 3-60
Digital Storage Calibration. . . .. 3-61
Setting B—SAVE A Reference

Level ......... . ... . ..... 3-63
Band Leveling for Coaxial Bands
(Bands 1—5) . ............. 3-64
Band Leveling for Waveguide

Bands (Bands 6—11) ........ 3-65
Preselector Driver (Option 1)
Calibration. . ... ........... 3-66
Phase Lock Calibration . . ... .. 3-68

Section 4 MAINTENANCE

Introduction . . ...............
Static Sensitive Components . .. ..
PREVENTIVE MAINTENANCE . ... ...
Elapsed Time Meter . ..........
Cleaning . ..................
Lubrication . . .. ..............

Service Fixtures and Tools for
Maintenance . ...............

Visual Inspection . ............

Transistor and Integrated Circuit
Checks' .. ...... v c0ass8samnaws

Performance Checks and
Recalibration . ...............

TROUBLESHOOTING . . . ..........
Troubleshooting Aids . . .. .......
General Troubleshooting Techniques

CORRECTIVE MAINTENANCE . . ... ..
Obtaining Replacement Parts . . . ..
Parts Repair and Return Program . .
Soldering Technique . ..........
Replacingthe Square Pinfor Multi-pin
Connectors . . .. ..............
Selected Components . .........
Installing Matched Crystals for the VR
Filters wu « s s s s mmomss s s mmamen s
Replacing EPROM’'s or ROM'’s
Firmware Version and Error Message
Readout . . ..................
Servicing the VR Module . . ... ...

REPLACING ASSEMBLIES AND

SUBASSEMBLIES . . .............
Removing and Replacing Semi-rigid
Coaxial Cables .. .............
Replacing the Dual Diode Assembly
Replacingthe Crt . ... .........
Repairing the Crt Trace Rotation Coil
Front Panel Assembly . .........
Front Panel Board . . .. .........
Replacing Front Panel Push Button
Switches . . .................
Main Power Supply Module . . .. ..
High Voltage Power Supply . ... ..

REV AUG 1981

4.7
4.7

4.7
4-8

4.8
4-8

4-8

4-8

4.8
4.9

412

C

C C



492/492P (SN B029999 and below) Service Vol. 1

’

TABLE OF CONTENTS (cont)

[
\

REV AUG 1981 iii

I Page Page
Section 4 MAINTENANCE (cont) Section 5 THEORY OF OPERATION (cont)
I Replacingthe 1st(YIG) Local Oscillator 110 MHz Bandpass Filter . . . . .. 5-18
InterfaceBoard . . . ............ 4-13 3rd Converter . . . . ..o oo vt 5-18
Compliant Mounted Fan. . ....... 4-14 IF Section .. ................ 5-19
' MAINTENANCE ADJUSTMENTS . . . .. 4-16 Variable Resolution Section . ... 5-19
110 MHz IF Assembly Return Loss Logarithmic Amplifier and Detector 5-25
Calibration . ................. 4-16 Display Section . . .. ........... 5-28
I 2042 Mz 21l CODYEIIET s « oxw s 417 Functional and Block Description 5-28
Four Cavity Filter .. ........... 4-17 Video Amplifier . . . .......... 5-29
WXL« o v oo e €355 mmm b s 4-17 Video Processor . ........... 5-31
I 110 MHz Three Cavity Filter . . . . .. 4-17 Digital Storage . ............ 5-34
829 MHZ CONVERTER MAINTENANCE 4-18 Deflection Amplifiers . . .. ... .. 5-40
1. To gain access to the LO Z-Axis CiFCUItS .« . v ovvve . 5-42
I SECHON": s summesss s mmessss 4-18 I T — 5.42
2: T ghim oeess 1o°ths IF Crt Readout . ; « somwes s 555 0 5-43
section . ................. 4-18
l O 3. 719 MHz Oscillator Range Frequency Control Section . . ... .. 5-50
8 Adjustment . ... ... 4-18 Sweep Circuit . . .. .......... 5-50
4. 829 MHz Coaxial Bandpass Filter SRR AHOAUBLOK .- . on o« - wno 5-53
I Adjustment . ... ........... 4-19 1St LO DAVEE & vvvmmssssersn 5-56
MICROCOMPUTER SYSTEM Preselector Driver . . ......... 5-59
MAINTENANCE . . . .. ............ 4-23 Sweep Shaper and Bias Circuits . 5-62
l Memory Board Option Switch . . . .. 4-24 Center Frequency Control .. ... 5-62
Power-Up Self-Test Mode . ...... 4-24 Phase Lock System (Option 3) .... 5-67
Microcomputer Test Mode . . ... .. 4-25 Functional Description . . . ... .. 5-67
I Instrument Bus Check Mode . . ... 4-26 Phaselock Control . . ......... 5-68
Firmware Operating Notes . . . .. .. 4-27 Error Amplifier and Synthesizer . 5-70
Controlled Oscillator, Offset Mixer,
I Section 5 THEORY OF OPERATION and Strobe Driver . ... ....... 5-72
Functional and General Description. .. 5-1 Digital Control . .............. 5-73
Detailed Description . ............ 5-3 PrOCESSOr « « v v oo e e 5-74
l 1st Converter Circuits . . ........ 5-3 Memory Board . . ........... 5-83
RF Interface Circuits . ........ 5-3 Front Panel . ... ... . .. .. 5-84
RF CIFEUitry .. .ovwmesvisnes 5-4 Accessories Interface Board . . .. 5-90
l 2nd Converter . .............. 5-6 Main Power Supply and Fan Driver . 5-90
2072 MHz 2nd Converter . . . . .. 5-6 Main Power Supply « « . oo vt 5-90
829 MHz 2nd Converter . . .. . .. 5-9 Fan Drive Circuit . ... ........ 5-94
' 110 MHz IF Amplifier and 3rd APPENDIX A GLOSSARY
Converter . . . ................ 5-16
’ 110 MHz IF Amplifier . ....... 5-16 CHANGE INFORMATION



492/492P (SN B029999 and below) Service Vol. 1

TABLE OF CONTENTS (cont)

VOLUME 2

SERVICING SAFETY SUMMARY Section 8 REPLACEABLE MECHANICAL PARTS
Digital Control
System Description
Processor
Section 6 REPLACEABLE ELECTRICAL PARTS Memory Board
Front Panel
Accessories Interface Board
Main Power Supply and Fan Driver

Main Power Supply
Section 7 DIAGRAMS Fan Driver Board

v REV AUG 1981



T
«Q

No.

1-1
1-2

3-1

3-2

3-3

3-4

3-6

3-7

3-8

3-9

3-10

3-11

3-12

3-13

3-14
3-15

3-16
3-17

3-20

3-21

3-22

492/492P (SN B029999 and below) Service Vol. 1

LIST OF ILLUSTRATIONS

Page
The 492/492P Spectrum Analyzer . . ... X
Dimensions . .................... 1-13
International power cord and plug
configuration forthe 492 . . .. ........ 1-19
Test equipment setup for checking
frequency of the calibration and the
accuracy of the frequency readout . . . .. 3-7

Test equipment setup showing two methods

that check calibrator output level ... ... 3-10
Test equipment setup for verifying

attenuator and gain accuracy . ........ 3-11
Test equipment setup for checking the 0—

10 MHz frequency response . . . . ...... 3-16
Test equipment setup for measuring the
.01—2.0 GHz frequency response . . . . .. 3-17

Typical display showing frequency response

from a sweeping signal source . ... .. .. 3-17
Test equipment setup for measuring 2.0—
18.0 GHz frequency response . . . ... ... 3-18

Test equipment setup for checking span and
timing accuracy

Display to illustrate how timing accuracy is
checked . i ovivivvvnvivimnnennnn.

Measuring resolution bandwidth and shape

factor . ......... ... . ... ... .. 3-23
Digital stored display showing drift .. ... 3-25
Measuring residual (incidental) FM . . . .. 3-26
Test equipment setup for measuring
intermodulation distortion . .......... 3.27
Intermodulation products . .. ......... 3-28
Test equipment setup to check harmonic
distortion . . ..................... 3-28
Typical display of phase lock noise . . ... 3-29
Multiple exposure to illustrate how the
differential between two signals can be
measured. .. .......... ... ... ... 3-30

Test equipment setup for checking triggering

requirements ... ................. 3-30
Test equipment setup to check external
triggering and horizontal input

characteristics . .................. 3-32
Test oscilloscope display of asinewa input
signal to EXT TRIG connector (input 5V

peak at 1.0 V peak-to-peak) .......... 3-32
Display of a full screen signal at the Vertical
Output Connector . . ... ............ 3-32

Low voltage power supply adjustments and
test point locations . ...............

REV AUG 1981

Fig.
No.

3-23

3-24

3-25

3-26

3-27

3-28

3-29

3-30

3-31

3-32

3-33

3-34

3-35

3-36

3-37

3-38

3-39
3-40

3-41

3-42
3-43

3-44
3-45

3-46

Page
Adjustments and test points on the
defelction amplifier, High Voltage module,
and Z Axis/RF Interface board ........ 3-37
Location of wire strap (W4036) on high
voltage circuitboard . .............. 3.37
Test equipment setup for calibrating the
Deflection Amplifier . .............. 3-37

Location of TP1101 on Crt Readout . . . . . 3-38
Test points and adjustments on the
Deflection Amplifier board for gain and
frequency response calibration . . . ... ..
Test equipment setup for calibrating sweep
timing . ... .. 3-39
Location of timing adjustment R5105 and
TP1061 on sweep board
Test equipment setup for calibrating sweep

ramp for the 1st LO Driver . ... ....... 3-43
1st LO balance and span adjustments and
testpoints . .....................
Test equipment setup for check and
adjustment of 1st and 2nd LO frequency . 3-48
Center Frequency Control adjustment

locations: : ... wuenmesssnmmssssss 3-48
1st LO Driver adjustments and test point

locations . ...................... 3-49
Test equipment setup for adjusting baseline
leveling . . ... ... ... ... ... ..., 3-51
Adjustments and test points on the Video
Processorboard . ................. 3-52
Typical response displays when adjusting
baselineleveling . . .. .............. 3-53

Typical response displays when adjusting
compensation of baseline leveling circuits 3-53
Equipment setup for calibrating log amplifier 3-54
Location of connectors and adjustments on

the Log and Video Amplifier . . .. ...... 3-55
Test equipment setup for calibrating the VR
section X
Response of the 100 kHz filter ... ..... 3.57
Calibration adjustments on the VR #2

module «w::iissumsnsissnnamEe s 3-57
Calibration adjustments on VR #1 module 3-58
Typical response of 10 kHz, 100 kHz, and

1 MHz bandwidth filters . . . ... ....... 3-60
Test equipment setup for adjusting IF gain

and the location of the calibrator level
adjustment . . ... ... .. 3-61



492/492P (SN B029999 and below) Service Vol. 1

LIST OF ILLUSTRATIONS (cont)

Fig.
No.

3-47
3-48

3-49

3-50

3-51

3-52

3-53

3-54

4-1

4-2

4-3

45

4-6

4-7

Vi

Page
Digital Storage adjustment locations . ... 3-62
Location of binary switch (S1014)for setting
B—SAVE A reference level . . ......... 3-64

Band leveling adjustments and gain diodes

(when installed) on VR #2 module . . . . .. 3-64
Test equipment setup for calibrating band
leveling of the external mixer bands . ... 3-65
Test equipment setup for calibrating

Preselector Driver . .. .............. 3-66
Preselector Driver adjustments and test

POINTS s 55 « 6 mumma s s s smmmmio s o s 8 3-67

Test equipment setup for calibrating Phase
Lock assembly

Adjustments and test point locations in the

Phase Lock module . .. ............. 3.70
Multipin (harmonica) connector
configuration .. .................. 4-3

Color code for some tantalum capacitors . 4-4
Diode polarity markings . ... ......... 4-4
Electrode configuration for semiconductor
COMPONENtS . . . .ot v i iine e e 4-5
Preparing the VR module for service

showing how it is supported when on an

eXteNder . . .. 4-9
View of the 492 RF deck showing major
assemblies and circuit boards . . . ... ... 4-10
View of the 492 top deck showing major
assemblies . . . ..t 4-11
Removing YIG oscillator interface circuit

board : : : wosers i s oEmaE s s s s gow 4-14
Exploded drawing of fan assembly . .. .. 4-15
Test equipment setup for adjusting return

loss for the 110 MHz IF assembly . . . . .. 4-16
Location of the 110 MHz IF return loss
adjustments and IF Gain adjustment . ... 4-17
LO section of 829 MHz converter showing

test points and CONNECtors . . .. ....... 419
Location of test jack and jumper on the

829 MHz amplifier board . . .......... 4-20
Test equipment setup for aligning the

829 MHz filter . .................. 4-21
Filter tune tabs in the 829 MHz converter 4-22
Typical response when the 1st and 2nd
resonators of the 829 MHz filter are

adjusted correctly . . ............... 4-23

Fig.
No.

4-17

4-20

4-21

4-22

4-23

5-1
5-2
5-3
5-4
5-5
5-6
5-7

5-8
5-9
5-10

5-11

5-12
5-13
5-14
5-15
5-16
5-17
5-18
5-19
5-20
5-21

5-22
5-23
5-24
5-25
5-26
5-27
5-28

Page
Typical response when the third and fourth
resonators are tuned correctly .. ...... 4-23
The Memory board option switch band
G108 o s wwwnim v v oo mme i 5555 BEER 4-24
A15 through A12 in microcomputer test
MOAE . o o o e e e e 4-26
A15 and YO through Y2 of address decoder
U084 ... .ccm a5 s smumm 55 s omwmmn 4-26
Enable and YO through Y2 of address
decoder U1037B . . . . . .. oo i iin s 4-26
A15 and Memory board address decoder
OULPULS « o v v e i e e e e 4.27
Instrument bus check . ............. 4-28
Filter cross-section view . ........... 5-7
Filter equivalent circuit . ............ 5-8
2182.0 MHz Cavity LO equivalent circuits  5-9
Diplexer simplified schematic . . .. ... .. 5-10
Amplifier signal path . . .. ........... 5-11
Amplifier signal path . .. ............ 5-12
Simplified block diagram of the phase lock
CIFCUItS « o v ot e e e e e e 5-13
Bridged T attenuator equivalent schematic 5-17
Three-stage log amplifier . ... ... ..... 5-26
Log amplifier gain curve showing
breakpoint ... .::::sssmns e5 s wrmess 5-27
Ends of loggingrange .............. 5-27
Simplified detector circuit .. ......... 5-28
Selection of display position on log scale . 5-30
Video filter simplified schematic . . ... .. 5-33
Vertical control IC block diagram . . ... .. 5-36
Horizontal control IC block diagram . . . .. 5-39
Simplified crt readout block diagram . . .. 5-43
Character on/off timing . . . .. ........ 5-44
Character SCan . . . ... ..o e ennn 5-45
Character generator (U1028) block diagram 5-46
Character scantiming . ... .......... 5-47
Dot delay circuit timing . . ... ........ 5-48
Frequency dot marker circuit and timing . 5-49
Sweep “interrupt” circuits . . ... ... ... 5-53
Simplified digital-to-analog converter . 5-55
Simplified span decade attenuator . .. .. 5-56
DAC variance graph . . ............. 5-63
Basic tune voltage converter ......... 5-64

REV AUG 1981

C‘



®

2
°

s
@

5-29
5-30
5-31
5-32

5-33
5-34
5-35

Table
No.

1-1

1-2

1-3

1-4

1-5

3-1

3-2

3-2A

3-3

3-5
3-6

3-8
3-9

3-10
4-1

5-1

492/492P (SN B029999 and below) Service Vol. 1

LIST OF ILLUSTRATIONS (cont)

Page
Timing diagram for F ERROR count . . . .. 5-70
Simple Logic diagram of processor clock . 5-74
Block diagram of 6800 microprocessor .. 5-75
Read and write cycle timing on the
microcomputer bus . .. ... ... 5-77
Flow chart of the 6800 main decision paths 5-79
6821 PIA registers and control lines . ... 5-80
A 6800 write to the instrument bus . ... 5-83

Fig.
No. Page
5-36  Instrument bus POLL sequence ....... 5-84
5-37 Scan by simplified keyboard encoder . ... 5-85
5-38 Keyboard encoder . . ............... 5-86
5-39 Switch matrixcodes . .............. 5-88
5-40  Frequency control encoder timing . . .. .. 5-89
5-41 Primary regulator input and output

waveforms (stylized) ............... 5-92
5-42 Timing waveforms (stylized) for soft-start

CirCUIt v o s isassmammssisnmimma 053 5-93

LIST OF TABLES

Page
Sensitivity (Non-option instrument) . . . . . 1-9
Sensitivity (Option 1) . ... ........... 1-16
Option 20 General Purpose Waveguide
Mixers . . ... ... ... ... .. .. ... 1-18
Option 21 High Performance Waveguide
Mixers . . ... .. .. .. 1-18
Option 22 High Performance Waveguide
MMIXETS: ¢ s 55 5 5 8 DB 6 55 5 5o mmmue 1-19
Shipping Carton Strength . . . ......... 2-2
Equipment Required for Calibration . . . . . 3-1

Harmonic Number (n) vs Frequency Range 3-7
Correction Factor To Determine True Signal

Level . ... ... .. ... 3-12
Narrow and Wide Spans vs Frequency Band 3-20
Span/Div vs Time Markers . . . ........ 3-21
Sensitivity . ... ... .. 3.24
Sensitivity (Option 1492) . ... ........ 3-25
Adjustment Steps for Calibration . ..... 3-34
Power Supply Voltage Tolerances . . .. .. 3-35
Resolution and Sweep Rate as a Function of
Spanin AutoMode . .............. 3-41
Ext Mixer Band Leveling Adjustments . .. 3-65
Relative Susceptibility to Static Discharge
Damage . .. ....... ... ......... 41
RF Interface Lines . . . .............. 5-4

REV AUG 1981

Table

No. Page
5-2 2nd Converter IF Selection . .. ........ 5-6

5-3 Switch and Amplifier Selection Summary 5-12
5-4 Bandwidth Selection . . ............. 5-20
5-5 Gain Step Combinations . ........... 5-22
5-6 Progression of Gain Reduction . ....... 5-24
5-7 Filter Component Combinations . ...... 5-34
5-8 J2039 Truth Table . ............... 5-42
5-9 Control Port . .................... 5-48
5-10 Address/Data Port . ............... 5-48
5-11 Sweep Rate Selection Codes . ........ 5-52
5-12 Calibration Control Selection Codes. . . .. 5-55
5-13  Attenuation Selection Codes ......... 5-55
5-14  U4017 (U3027) Output Lines . ........ 5-57
5-15 U5031 Output Lines . . ............. 5-60
5-16 Preselector Frequency Bands . ........ 5-61
5-17 ADDRESS 70 Formats . .. ........... 5-66
5-18 DAC Tuning Codes . ............... 5-66
5-19 U2025 Output Lines . . ............. 5-71
5-20 ConditionCodes . ................. 5-76
5-21 Address Select Lines . . ... .......... 5-78
5-22 492 Microcomputer Address Space . . . .. 5-78
5-23 PIA Register and Interface Select Codes . 5-81
5-24 Instrument Bus Register Addresses . . . . . 5-82
5-25 Parallel POLLByte ................ 5-83

vii




492/492P (SN B029999 and below) Service Vol. 1

SERVICING SAFETY SUMMARY
FOR QUALIFIED SERVICE PERSONNEL ONLY

Do Not Service Alone

Do not perform internal service or adjustment of this
product unless another person capable of rendering first aid
and resuscitation is present.

Use Care When Servicing With Power On

Dangerous voltages exist at several points in this
product. To avoid personal injury, do not touch exposed
connections and components while power is on.

Disconnect power before removing protective panels,
soldering, or replacing components.

Power Source

This product is intended to operate from a power source
that will not apply more than 250 volts rms between the
supply conductors or between either supply conductor and
ground. A protective ground connection by way of the
grounding conductor in the power cord is essential for safe
operation.

Grounding the Product

This product is grounded through the grounding conduc-
tor of the power cord. To avoid electrical shock, plug the
power cord into a properly wired receptacle before connec-
ting to the product input or output terminals. A protective
ground connection by way of the grounding conductor in
the power cord is essential for safe operation.

Danger Arising From Loss of Ground

Upon loss of the protective-ground connection, all
accessible conductive parts (including knobs and controls
that may appear to be insulating) can render an electric
shock.

Use the Proper Power Cord

Use only the power cord and connector specified for your
product.

Use only a power cord that is in good condition.

viii

For detailed information on power cords and connectors,
see the General Information and Specification section of
this manual.

Refer cord and connector changes to qualified service
personnel.

Use the Proper Fuse

To avoid fire hazard, use only the fuses specified in the
parts list for your product which are identical in type,
voltage, and current rating.

Refer fuse replacement to qualified service personnel.

Do Not Operate in Explosive Atmosphere

To avoid explosion, do not operate this product in an
atmosphere of explosive gases.

TERMS

In This Manual

CAUTION statements identify conditions or practices
that could result in damage to the equipment or other
property.

WARNING statements identify conditions or practices
that could result in personal injury or loss of life.

As Marked on Equipment

CAUTION indicates a personal injury hazard not im-
mediately accessible as one reads the marking, or a hazard
to property including the equipment itself.

DANGER indicates a personal injury hazardimmediately
accessible as one reads the marking.

REV AUG 1981
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SYMBOLS As Marked on Equipment

; DANGER — High voltage.
In This Manual

@ Protective ground (earth) terminal.

This symbol indicates where applicable cautionary
or other information is to be found. ATTENTION — refer to manual.
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Section 1—492/492P (SN B029999 and below) Service Vol 1

GENERAL INFORMATION
AND SPECIFICATION

GENERAL INFORMATION

Introduction

The Service manual consists of two volumes that contain
information necessary to test, adjust, and service the
492/492P Spectrum Analyzer. The intent is to provide as
complete information as possible as an aid in servicing this
instrument. The Table of Contents at the beginning of Vol-
ume 1 lists contents of each section contained within Vol-
ume 1.

Change information that involves manual corrections
and/or additions pending manual reprint and bind, is
located at the back of Volume 2 of the Service manual inthe
CHANGE INFORMATION section.

History information with the updated data is integrated
into the text or diagrams when a page or diagram is
updated. Original pages are identified by the symbol @,
revised pages by arevision dateinthe lower inside corner of
the page. The manual may contain revisions that do not
apply toyour instrument; however, historyinformation with
updated data, is integrated into the text or diagram when
the page or diagram is revised.

The person using these instructions should be
knowledgeable in digital and analog circuit theory. Circuit
analysis is primarily functional. The intent is to provide
sufficient information for the technician to isolate the
majority of malfunctions to a block of circuitry. Those users
with an understanding of logic and analog circuitry should
then be able to further isolate the malfunction to a specific
component or components.

Most terminology is in accordance with those standards
adapted by IEEE. A glossary of terms is provided as an
appendix. Abbreviations in the documentation arein accor-
dance with ANSIY1.1-1972, with exceptions and additions
explained in parentheses after the abbreviation. Graphic
symbols comply with ANSI Y32.2-1975. Logic symbology is
based on ANSI Y32.14-1973 and the manufacturer’'s data
description. A copy of ANSI standards may be obtained from
the Institute of Electrical and Electronic Engineers, 345
47th Street, New York, NY 10017.

Product Service

To assure adequate product service and maintenance for
our instruments, Tektronix has established Field Offices
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and Service Centers at strategic points throughout the
United States and outside the United States in countries
where our products are sold. Contact your local Service
Center, representative, or sales engineer for details regar-
ding: Warranty, Calibration, Emergency Repair, Repair
Parts, Scheduled Maintenance, Maintenance Agreements,
Pickup and Delivery, On-Site Service for fixed installations,
and other services available through these centers.

Emergency Repair. This service provides immediate
attention to instrument malfunction if you are in an
emergency situation such as afield trip. Again, contact any
Tektronix Service Center for assistance to get you on your
way within a minimum of time.

Maintenance Agreements. Several types of mainte-
nance or repair agreements are available. For example: for a
fixed fee, a maintenance agreement program provides main-
tenance and re-calibration on a regular basis. Tektronix will
remind you when a product is due for recalibration and per-
form the service within a specified time. Any Service Center
can furnish complete information on costs and types of
maintenance programs.

Instrument Construction

The modular construction of the 492 instrument
provides ready access to the major circuits. Circuit boards
that contain sensitive circuits are either mounted on metal
extrusions, each of which provides shielding between
adjacent modules, or they are mounted within honeycomb-
like extrusions with a feedthrough connector through the
wall of the compartment. Interconnection between boards
and assemblies is provided by plugging these boards onto a
main mother board. Most adjustments and test points are
accessible while the instrument is operational and the
modules or assemblies secured in their normal position.
Extenders are provided with a Service Kit; see Maintenance
section under Service Fixtures and Tools for Maintenance.

Any module can be removed without disturbing the
structural or functional integrity of the other modules. The
extenders allow most circuit board assemblies to function
in an extended position for service or adjustment. The
circuit boards mounted on the metal extrusion can be
removed by removing the securing screws. All other circuit
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boards (which should require minimal service) are accessi-
ble by removing a cover plate.

NOTE

Disassembly of some modules may require special
tools and procedures. These procedures will be found
in the Maintenance section.

In instruments that have phase lock, the phase lock
assembly contributes to the 492 stability. Circuits are
completely rf isolated to ensure spurious free response, yet
the close proximity minimizes losses or interactions with
other functions. All compartments are enclosed on both
sides by metal plates and all interconnections between
compartments are made by feedthrough terminals rather
than cables. If the compartments are opened, be sure that
the shields and covers are properly reinstalled before
operating.

Elapsed Time Meter

A 5000 hour elapsed time indicator, graduated in 500
hour increments, is installed on the Z Axis/RF Interface
circuit board. This provides a convenient way to check
operating time. The meter on new instruments may
indicate from 200 to 300 hours elapsed time. Most
instruments go through a factory burn-in time to improve
reliability. This is similar to using aged components to
improve reliability and operating stability.

Changing Power Input Range

The following procedures describe how to set the input
power range.

a. Disconnect the power plug and remove the cover.

b. Set the instrument on its face, and remove the four
screws that hold the power supply module to the side rails.
Lift the module off the instrument.

c. Remove the top and bottom screws, then the side
screw that holds the two sections of the power supply
module together. Separate the two sections to expose the
power supply circuit board.

d. Shift plug P1029 (upper left corner) to the appropriate
pins as indicated by the silk screen nomenclature.

e. Re-install the two sections and the power supply
module.

f. Remove the input power specification plate over the
input fuse on the back panel. Turn the plate over and re-
install so the exposed information on power specifications
is correct.

g. Change the input fuse to the new value specified on
the information plate. (The fuse is part of the standard
accessories.)

h. Replace the cover and the power cord; then connect
the instrument to the appropriate power source.

NOTE

The power cord supplied with the instrument and
instrument power voltage requirements depend on
the available power source (see the Specification
section for power cord options).

Replacing Fuses

Besides the input (back panel) fuse, the 492 power
module has five fuses for the dc supplies (+300V, F3014,
+100V, F1034,+17V, F1014; +9V, F1031, =7V, F1011).
Access tothese fuses can be gained by removingthe access
plate at the upper left corner of the power module, or by
separating the two sections as described for changing the
input power range. Fuses are identified with stamped
circuit numbers on the circuit board.

Selected Components

Some components, such as microcircuits, are selected
to meet Tektronix specifications. These components are
indicated in the parts list and carry a Tektronix Part Number
under the Mfr. Part Number column.

Selected value components that compensate for
parameter differences between active components are
identified on the circuit diagram and in the parts list as a
"SEL" value. The component description lists either the
nominal value or a range of value. If the procedure for
selection is not obvious, such as setting the gain or
response of a stage, the criteria for selection is explainedin
the Calibration or Maintenance section of the manual.
Where the selection procedure is obvious, such as es-
tablishing the frequency of an oscillator, no procedure is
given.

Component Circuit Numbering Scheme

In this instrument, circuit numbers were assigned
according to the components physical location on the
board. For example, acomponent such as aresistor, located
within row 2 column 08, is R2080. The fourth digit of the
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number is an expander used to designate two or more
common components within a given grid, such as R2080,
R2082, etc.

Chassis mounted components are assigned a three digit
number to help identify their location. Physical location will
usually be shown onthe back of thefirst pull-out diagram or
along with the board illustration.

The Replaceable Electrical Parts list prefixes these
circuit numbers with an assembly number. R2080, on
assembly A20, becomes A20R2080. Assembly and sub-
assembly numbers are assigned in numerical order by
location within the instrument.

Firmware Version and Error Message Readout

This feature of the 492 provides readout of the firmware
version when the power on/off is cycled. During initial

power-up cycle, the firmware version flashes on screen for
approximately two seconds. The Electrical Parts list section,
under Memory Board (A54), lists the ROM’s and their
Tektronix part number for each firmware version.

An additional feature is error message readout. The
following is a list of these messages and their meaning.

Error

No. Meaning

57 Tune routine failed in carry from lower DAC.
58 Failed to phase lock.

59  Lost lock.

60 Failed to recenter when phase lock cancelled
or when going to an unlocked span.

SPECIFICATION

The following list of instrument characteristics and
features apply to the basic 492 Spectrum Analyzer after a
30 minute warmup, except as noted. Changes to the basic
specifications due to the addition of options follow the
basic listings.

. The Performance Requirement column describes the

limits of the characteristic, and the Supplemental column
describes features and typical values or information that
may be useful to the user. Procedures to verify perfor-

mance requirements are provided in the Calibration
section of the Service instructions. The Performance
Check procedures require sophisticated equipment as
well as technical expertise to perform.

The Operators Manual contains a procedure that
checks all functions of the 492. This check is recommend-
ed for incoming inspections to verify that the instrument is
performing properly.

ELECTRICAL CHARACTERISTICS

FREQUENCY RELATED

Characteristic

Performance Requirement

Supplemental Information

Center Frequency

Range (Internal Mixer) 100kHz to 18 GHz.

Usable to 50kHz and 21 GHz with re-
duced performance.

Accuracy
(after 2 hour warmup)

greater.

+(5 MHz + 20% of span/div) or
+(0.2% of the center frequency
+ 20% of the span/div) whichever is

REV AUG 1981
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ELECTRICAL CHARACTERISTICS (cont)

FREQUENCY RELATED (cont)

Characteristic

Performance Requirement

Supplemental Information

TUNE command accuracy
(492P only under remote
control) after a 2 hour
warmup.

1st LO Tuning

Band Freq Span/Div

1-3 >50 kHz
4 >100 kHz
5-11 >200 kHz

(%= 7% of tune amount, or
+150 kHz) *n whichever
is greater. See listing

of IF frequency, LO
range, and harmonic
number in this section.)

2nd LO Tuning

1-3 <50 kHz
4 <100 kHz
5-11 <200 kHz

(% 7% of tune amount)

Repeatability accuracy (return
to a previous frequency
setting) with an ambient
temperature change <10°C.
(492P only under remote
control).

+(2 MHz +10% of Span/Div)
or +£(0.1% of frequency
+10% of Span/Div)
whichever is greater

Readout Resolution

Within 1 MHz.

Residual FM (short term)
after 2 hour warmup

<(1 kHz peak-to-peak) n for a period
of 20ms. n is the 1st LO harmonic
number used in the 1st mixer conver-
sion, and related to the selected fre-
quency range (band).

No video filter.

Frequency Drift after 2 hour
warm-up at a fixed frequency

<200 kHz/hour

A re-stabilization time of 10 minutes
per GHz of frequency change must be
allowed if the center frequency is
retuned.

"Static” Resolution Band-
width (6 dB down)

1kHz to 1 MHz in decade steps, plus an
automatic (AUTO position). Resolution
bandwidth (6 dB down) is within 20% of
the bandwidth selected.

In AUTO position the bandwidth is com-
puted by an internal computer, based on
the span/div, video filters, time/div, and
vertical display selections. When both the
TIME/DIV and RESOLUTION BAND-
WIDTH are in AUTO position, the reso-
lution bandwidth is a function of the FRE-
QUENCY SPAN/DIV selection.

Shape Factor (60dB/6 dB)

7.5:1 or less.

Noise Sidebands

At least 75dBc at 30 times the reso-
lution offset (70dBc for 1 kHz reso-
lution bandwidth) for fundamental
mixing.

1-4
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FREQUENCY RELATED (cont)

ELECTRICAL CHARACTERISTICS (cont)

General Information and Specification—492/492P (SN B029999 and below) Service Volume 1

Characteristic Performance Requirement Supplemental Information
Video Filter
Narrow Reduces video bandwidth to approx-

imately 1/300th of the selected
resolution bandwidth.

Wide

Reduces video bandwidth to approx-

imately 1/30th of the selected

resolution bandwidth.

Frequency Span/Div

Range (in 1-2-5 Narrow Wide

sequence) Band Span Span
1—3 . .
(0—7.1 GHz) 10kHz/Div | 200 MHz/Div
4= 50 kHz/Div | 500 MHz/Di
(5.4—21 GHz) : v
9 50kHz/Div| 1GHz/Div
(18—26 GHz)
7—8 100kHz/Div| 2 GHz/Di
(26—60 GHz) v
9 ) )
(60—90 GHz) 200kHz/Div 2 GHz/Div
10 500 kHz/Di 5GHz/Di
(90—140 GHz) v z7Bw
11 ) .
(140—220 GHz) 500kHz/Div| 10GHz/Div

Two additional positions provide full band
(MAX span) display or O Hz (time domain)

display.
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ELECTRICAL CHARACTERISTICS (cont)

FREQUENCY RELATED (cont)

Characteristic

Performance Requirement

Supplemental Information

Accuracy

Within 5% of the span/div selected over
the center eight divisions of a ten-divi-

sion display.

Frequency Response and
Display Flatness

Frequency response is measured with
RF attenuation =10dB and PEAKING
optimized for each center frequency set-

Coaxial (direct) Input About mean Referenced ting, when applicable. Response includes the
average to 100 MHz effects of input vswr, mixing mode (n), gain
Band 1 variation, pre-selector, and mixer. Display
100 kHz — 4.2 GHz +1.5dB flatness is typically 1 dB greater than the
50 kHz — 4.2 GHz +2.5 dB frequency response.
Band 2
1.7 — 5.5 GHz +1.5 dB +2.5 dB
Band 3
3.0— 7.1 GHz +1.5dB +2.5 dB
Band 4
5.4 — 18.0 GHz +2.5 dB +3.5 dB
Band 5
15.0 — 21.0 GHz +3.5 dB
External High Performance TEKTRONIX High Performance Wave-
Waveguide Mixers guide Mixers.
Band 6
18.0 — 26 GHz +3.0dB
Band 7
26 — 40.0 GHz +3.0dB
Band 8
40 — 60 GHz +3.0 dB
Band 9
60 — 90 GHz Dependent on external mixer
Band 10
90 — 140 GHz Dependent on external mixer
Band 11
140 — 220 GHz Dependent on external mixer

IF Frequency, LO Range
and Harmonic Number (n)

Band and Freq LO Range (MHz) and 1st IF

Range Harmonic (n) (MHz)
1(0 — 4.2 GHz) 2072 — 6272 (1) 2072
2 (1.7 — 5.5 GHz) 2529 — 6329 (1) 829
3(3.0 — 7.1 GH2) 2171 — 6271 (1+4) 829
4 (5.4 — 18.0 GHz) 2072 — 6276 (3—) 829

1-6
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ELECTRICAL CHARACTERISTICS (cont)

FREQUENCY RELATED (cont)

Characteristic

Performance Requirement

Supplemental Information

5 (15 — 21 GHz) 4309 — 6309 (3+) 2072
6 (18 — 26 GHz) 2655 — 3988 (6+) 2072
7 (26 — 40 GHz) 2443 — 3793 (10+) 2072
8 (40 — 60 GHz) 3792 — 5790 (10+) 2072
9 (60 — 90 GHz) 3861 — 5862 (15+) 2072
10 (90 — 140 GHz) 3823 — 5997 (23+) 2072
11 (140 — 220 GHz) 3728 — 5890 (37+) 2072

AMPLITUDE RELATED

Characteristic

Performance Requirement

Supplemental Information

Display Modes

10dB/Div, 2dB/Div, Linear, and
Delta A.

Display Reference Level

Range

—123dBm to +40 dBm (+40 dBm
includes 10 dB of IF gain re-
duction, +30 dBm is the maxi-
mum safe input) for 10 dB/DIV and
2 dB/DIV log modes. 20 nV/Div to
2 V/Div (1 W maximum safe input)
in linear mode.

‘ Steps

10 dB, 1 dB, and 0.25 dB for
relative (A) measurements

in log mode. 1-2-5 sequence and
1 dB equivalent increments in
LIN mode.

Accuracy

Accuracy is a function of the RF
attenuation and reference level settings,
resolution switching, frequency response,
frequency band, and display mode. (See
amplitude accuracies of these functions.)
The attenuator is changed for reference
levels above —30dBm (—20dBm in
minimum noise) unless a MIN RF ATTEN
setting greater than the nominal atten-
uation is specified.

Display Dynamic Range

80dB at 10dB/Div and 16dB at
2dB/Div. for log mode plus 8 divisions
for linear mode.

Accuracy

+1.0dB/10dB to maximum cumulative
error of +2.0dB over the 80 dB window
and £0.4dB/2dB to a maximum cumu-
lative error of =1.0dB over the 16dB
window. LIN mode is 5% of full screen.
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ELECTRICAL CHARACTERISTICS (cont)

AMPLITUDE RELATED (cont)

Characteristic

Performance Requirement

Supplemental Information

RF Attenuator

Range

0to 60dB in 10dB steps.

Accuracy

Dc to 4 GHz

Within 0.3dB/10dB to a maximum of
0.7 dB over the 60dB range.

4 GHz to 18 GHz

Within 0.5dB/10dB to a maximum of
1.4dB over the 60dB range.

IF Gain
Range 83dB of gain increase, 10dB of gain
decrease (MIN NOISE activated) in
10dB and 1dB steps.
Accuracy Within 0.2dB/1 dB except at the

10dB reference level transition
from —29 to —30dBm, —39 to
—40dBm, —49 to —50dBm, —59
to —60dBm, and —69 to —70dBm,

where the accuracy is 0.5 dB; and within

0.5dB/10dB to a maximum of +£2dB
over the 90dB range.

Differential Amplitude Delta A mode.
Measurement
Accuracy dB Difference Steps Error Within the reference level range of
2 dB 8 0.4 dB
10 dB 40 1.0dB
50 dB 200 2.0dB
Range From 10 dB above to 40 dB below Do not use Delta mode outside

the reference level established
when the Delta A mode was
activated.

the —123 dBm to +30 dBm ref-
erence level range. Total range
is at least 50 dB.

Signal Amplitude Variation

With Resolution Switching

Less than 0.5 dB.

Sensitivity

The following tabulation shows the equivalent maximum input noise for each resolution bandwidth, with the internal
mixer for frequency bands 1—5 (100 kHz—18 GHz), and TEKTRONIX High Performance Waveguide Mixers for bands 6—
10 (18 GHz—140 GHz). The NARROW video filter is activated, for narrow resolutions (1 kHz or less); WIDE filter for wide

resolution.
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SENSITIVITY (NON-OPTION INSTRUMENT)

Frequency/Band Equivalent Input Noise for Resolution Bandwidths
1 kHz 10 kHz 100 kHz 1 MHz
50 kHz—7.1 GHz (Bands 1—3) —115 dBm —105 dBm —95 dBm —85 dBm
5.4—18.0 GHz (Bands 4 and 5) —100 dBm —90 dBm —80 dBm —70 dBm
156—21.0 GHz —95 dBm —85 dBm —75 dBm —65 dBm
18.0—26 GHz (Band 6)" —100 dBm —90 dBm —80 dBm —70 dBm
26—40.0 GHz (Band 7)* —95 dBm —85 dBm —55 dBm —65 dBm
40.0—60.0 GHz (Band 8)* —95 dBm —85 dBm —75 dBm —65 dBm

60.0—90.0 GHz (Band 9)

90.0—150.0 GHz (Band 10)
140.0—220 GHz (Band 11)

External Mixer Dependent
External Mixer Dependent

External Mixer Dependent

*“TEKTRONIX High Performance Waveguide Mixers.

ELECTRICAL CHARACTERISTICS (cont)

AMPLITUDE RELATED (cont)

Characteristic

Performance Requirement

Supplemental Information

Spurious Response

Residual (no input signal,
referenced to mixer input,
and fundamental mixing for
bands 1, 2, and 3)

—100dBm or less.

Third order intermodulation
products (MIN DISTORTION
mode)

At least —70dBc below any two on
screen signals within any frequency
span.

Harmonic Distortion (cw
signal, MIN DISTORTION
mode)

At least —60dBc for full screen signal.

LO Emissions (referenced to
input mixer)

—10dBm or less.

INPUT SIGNAL CHARACTERISTIC

(7]

Characteristic

Performance Requirement

Supplemental Information

RF INPUT

Type N female connector, specified to
18 GHz, usable to 21 GHz.

Input Impedance

'

50 0hm; vswr 1:45 maximum with 10dB
or more RF attenuation to 18 GHz and
3.5t0 21 GHz.

REV AUG 1981
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ELECTRICAL CHARACTERISTICS (cont)

INPUT SIGNAL CHARACTERISTICS (cont)

Characteristic

Performance Requirement

Supplemental Information

Input Level

Optimum level for linear
operation

—30dBm referenced to input mixer.

This is achieved by being in MIN DISTOR-
TION and not exceeding full screen.

1dB compression point

—18 dBm, no RF attenuation.

Maximum input level

RF Attenuation at 0dB

+13dBm (Input mixer limit).

With 20dB or more

RF Attenuation

+30dBm (1 W) continuous, 75 W
peak, pulse width 1 us or less with a
maximum duty factor of 0.001
(attenuation limit).

Do Not apply dc voltage to the
RF INPUT.

External Mixer

Input for IF signal and the source of
negative-going bias for external wave-
guide mixers. Bias range +1.0to —2.0 V.

EXT IN HORIZ/TRIG

Dc coupled input for horizontal drive
and ac coupled for trigger signal.

Input Voltage Range

Sweep 0 to +10V (dc + peak ac) for full
screen deflection.
Trigger 0.5 V peak. Frequency 15 Hz to Must be terminated in 1 k or less.

1 MHz.

Maximum input 50 V peak, pulse width
0.1 us minimum.

ACCESSORY (J104)

This connector is for future appli-
cations.

OUTPUT SIGNAL CHARACTERISTICS

Characteristic

Performance Requirement

Supplemental Information

Calibrator (CAL OUT)

—20dBm +0.3dB at 100 MHz £0.01%.

100 MHz comb markers are provided for
frequency and span calibration.

1st LO and 2nd LO

Provides access to the output of the
respective local oscillators (1st LO
+7.5dBm minimum, 2nd LO —22dBm
minimum). These ports must be ter-
minated in 50Q at all times.

Vertical

Provides 0.5V £5% of signal per divi-
sion of video above and below the
centerline.

Source impedance approximately 1kQ.

Horiz Out

Provides 0.5V/Div either side of center.

Full range —2.5V to +2.5V +10%.

Source impedance approximately 1kQ.

Pen Lift

TTL compatible, nominal +5 volts to
lift pen.

1-10
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ELECTRICAL CHARACTERISTICS (cont)

OUTPUT SIGNAL CHARACTERISTICS (cont)

Characteristic

Performance Requirement

Supplemental Information

IF Out

Access to the 10 MHz IF. Output level
is approximately —15dBm for a full
screen signal at —30dBm reference
level. Nominal impedance approxi-
mately 50Q.

GENERAL CHARACTERISTICS

Characteristic

Performance Requirement

Supplemental Information

Sweep

Sweep Time

20us/Div to 5s/Div in 1-2-5 sequence
(10s/Div in Auto).

Triggered, auto, manual, and external.

Accuracy

+5%.

Triggering

=2.0 division of signal for-internal, and
0.5 V peak minimum for external.

Internal, external, free run, and single
sweep. Internal is ac coupled (15 Hz to
1 MHz).

Crt Readout

Displays: Reference level, frequency,
vertical display mode, frequency span/
div, frequency range, resolution band-
width, and RF attenuation.

POWER REQUIREMENTS

Characteristic

Description

Input Voltage

90 to 132 Vac or 180 to 250 Vac, 48 to 440 Hz.

Power

Power (Options 1, 2, 3)

At 115V, 60 Hz; 210 watts maximum, 3.2 amperes.

Leakage Current

5 mA peak.

REV AUG 1981

NOTE

If power to this instrument is interrupted, it may be necessary to re-initialize the micro-
computer; when power is restored, turn the POWER switch Off for 5 seconds then back On.
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Meets MIL T-28800B, type Il class 3, style C specifications, comprised of the following:

ENVIRONMENTAL CHARACTERISTICS

Characteristic

Description

Temperature

Operating and humidity

—15°C to +55°C/95% (+5%, —0%) relative humidity.

Non-operating

—62°C to +75°C.

After storage at temperatures below the operating range, the microcomputer may not initialize
on power-up. If so, allow the instrument to warm up for 15 minutes and re-initialize the micro-
computer by turning the POWER Off for 5 seconds then back On.

NOTE

Altitude
Operating 15,000 feet.
Non-operating 40,000 feet.

Humidity (Non-operating)

Five cycles (120 hours) of MIL-Std-810.

Vibration

Method 507 Procedure 4 (modified).

Operating

Resonant searches along all three axes at 0.025 inch, frequency varied from
10—55Hz, 15 minutes. All major resonances must be minimum per axis plus
dwell at resonant frequency or 55 Hz for 10 minutes minimum per axis. Instru-
ment secured to vibration platform during test. Total vibration time about

75 minutes.

Shock (Operating and
Non-operating)

Three shocks of 30g, one-half sine, 11 ms duration, each direction along
each major axis. Guillotine-type shocks. Total of 18 shocks.

Transit drop (free fall)

12 inch, one per each of six faces and eight corners.

Electromagnetic Interference (EMI)

Within limits described in MIL-Std-461.

Test Method Remarks
Conducted emissions CEO1 10kHz to 20kHz only.
CEO3 Except 30 kHz to 35kHz, relaxed by
20kHz to 50 MHz power leads. 15 dB.
Conducted susceptibility CSO01 Full limits.
30Hz to 50 kHz power leads.
CS02 Full limits.
50kHz to 400 kHz power leads.
CSO06 spike power leads. Full limit.

Radiated emissions

REO1
30Hz to 30kHz magnetic field

Relaxed by 10dB for fundamental,
2nd, and 3rd harmonic of power

line.
REO2 14+3kHz to 10 GHz.
Radiated susceptibility RSO1 Full limit.
30Hz to 30kHz magnetic field. -
RSO3 up to 10 GHz. Full limit. @

1-12
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PHYSICAL CHARACTERISTICS

Characteristics Description

Weight (standard accessories and 44 pounds (21.78kg) maximum.
cover except manuals)

Dimensions (Fig. 1-1)
Without front cover and 6.9 X 12.87 X 19.65 inches (17.5 X 32.69 X 49.91 centimeters).
handle or feet

With front cover, feet and handle 9.15 X 15.05 X 23.1 inches (handle folded back over instrument), 28.85 inches
(handle fully extended).
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Fig. 1-1. 492 Dimensions.
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ACCESSORIES

See Accessories page following Replaceable Mechanical Parts list, Volume 2.

Options available for the 492 and their resultant changesto the specifications are listed below. Options are factory installed at
the time of the initial order. Contact your local Tektronix Field Office for additional information.

This option provides calibrated preselection to the first (1st) mixer forthe 1.7to 18 GHzfrequency range and limiter protection
below 1.8 GHz. Band 1 becomes 100 kHzto 1.8 GHz using an input low-pass filter; the preselector starts at Band 2 (1.7 GHz).

OPTIONS

OPTION 1

The following changes and additions in electrical characteristics apply:

ELECTRICAL CHARACTERISTICS

Characteristic

Performance Requirement

Supplemental Information

Spurious Responses

Intermodulation Products

1.8—18GHz At least —70dBc from any two on- =—100dBc when signals are sepa-
screen signals within any frequency rated 100 MHz or more.
span.

1.7—1.8GHz At least —70dBc from any two

—40dBm signals within any fre-
quency span.

Harmonic Distortion
(cw signal 1.7—18 GHz)

—100dBc or more for full screen
signal (MIN DISTORTION mode).

LO emission, referenced to
input mixer and with zero
RF attenuation

Less then —70 dBm to 18 GHz.

Input Level

Maximum Safe Input with
zero RF attenuation

1 watt or +30dBm.

1dB Compression Point

(minimum):
1.7—2.0GHz —28dBm.
Otherwise —10dBm.
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ELECTRICAL CHARACTERISTICS (cont)

Characteristic

Performance Requirement

Supplemental Information

Frequency Response and
Display Flatness

Coaxial (direct)
Input

Band 1
100 kHz — 1.8 GHz
50 kHz — 1.8 GHz

About mean
average

Referenced
to 100 MHz

+1.5dB
+2.5 dB

Band 2
1.7 — 5.5 GHz

+2.5 dB

+3.5dB

Band 3
3.0 — 7.1 GHz

+2.5dB

+3.5dB

Band 4
5.4 — 18.0 GHz

+3.5dB

+4.5 dB

Band 5
15.0 — 21.0 GHz

+5.0dB

Frequency response is measured with
RF attenuation =10dB and PEAKING
optimized for each center frequency set-
ting, when applicable. Response includes
the effects of input vswr, mixing mode
(n), gain variation, preselector, and
mixer. Display flatness is typically 1dB
greater than the frequency response.

External High Performance
Waveguide Mixers

Band 6
18.0 — 26 GHz

+3.0dB

+6.0 dB

Band 7
26 — 40.0 GHz

+3.0 dB

+6.0 dB

Band 8
40 — 60 GHz

+3.0dB

+6.0 dB

TEKTRONIX High Performance Waveguide
Mixers.

Band 9
60 — 90 GHz

Dependent on external mixer.

Band 10
90 — 140 GHz

Dependent on external mixer.

Band 11
140 — 220 GHz

Dependent on external mixer.

Sensitivity

resolution.
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The following tabulation shows the equivalent maximum input noise for each resolution bandwidth, with the internal
mixer for frequency bands 1—5 (100 kHz—18 GHz), and TEKTRONIX High Performance Waveguide Mixers for bands 6—
10 (18 GHz—140 GHz). The NARROW video filter is activated, for narrow resolutions (1 kHz or less); WIDE filter for wide
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Table 1-2
OPTION 1 SENSITIVITY

Frequency/Band Equivalent Input Noise for Resolution Bandwidths
1 kHz 10 kHz 100 kHz 1 MHz

100 kHz—7.1 GHz (Bands 1—3) —110 dBm —100 dBm —90 dBm —80 dBm
5.4—12.0 GHz (Band 4) —95 dBm —85 dBm —75 dBm —65 dBm
12.0—18.0 GHz (Band 4) —90 dBm —80 dBm —70 dBm —60 dBm
15.0—21.0 GHz (Band 5) —85 dBm = = -
18.0—26.5 GHz (Band 6)* —100 dBm —90 dBm —80 dBm —70 dBm
26.5—40.0 GHz (Band 7)* —95 dBm —85 dBm —75 dBm —65 dBm
40.0—60.0 GHz (Band 8)* —95 dBm —85 dBm —75 dBm —65 dBm
60.0—90.0 GHz (Band 9) External Mixer Dependent

90.0—140 GHz (Band 10) External Mixer Dependent

140—220 GHz (Band 11) External Mixer Dependent

*TEKTRONIX High Performance Waveguide Mixers.

OPTION 2

This option provides digital storage. The following are the changes and additions to the instrument:

Multiple memory (A & B) display storage is provided with: Save A, Max Hold, Bmemory minus Save Amemory, digital display
averaging, and storage bypass for non-store display.

When digital storage is used, an additional quantization error of 0.5% of full screen must be added to the measured amplitude
characteristics (i.e., frequency response, sensitivity, etc.).

OPTION 3

This option provides first (1st) local oscillator stabilization by phase locking to an internal reference to reduce residual FM
when narrow bands are selected. The microcomputer automatically selects phase lock for a span/division of 50 kHz or less in
Bands 1 through 3, 100kHz or less in Band 4, and 200kHz or less in Bands 5 and above. This option also adds a 100 Hz
resolution filter. The following electrical characteristics have been changed:

1-16 REV AUG 1981
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ELECTRICAL CHARACTERISTICS

. Characteristic Performance Requirement Supplemental Information
Frequency Span/Div
Range Narrow Wide
Band Span Span
1-=3 500 Hz/Div | 200 MHz/Div
(0—7.1 GHz)
45 500 Hz/Div | 500 MHz/Div
(5.4—21 GHz)
6 . :
(18—26 GHz) 500 Hz/Div 1 GHz/Div
=l 500Hz/Div | 2 GHz/Div
(26—60GHz)
2 500 Hz/Div 2 GHz/Div
(60—90GHz)
19 500 Hz/Div 5 GHz/Div
(90—140GHz)
11 ; ;
(140—220 GHz 500Hz/Div | 10GHz/Div

Two additional positions provide full band
display (MAX span) or OHz (time domain

. display.
Accuracy Within 5% of the span/div selected over
the center eight divisions of a ten divi-
sion display.
Resolution Additional resolution bandwidth of

100 Hz with 7.5:1 shape factor.

Residual FM (short term) <(50Hz peak-to-peak) n, for a No video filter.
after 2 hour warmup period of 20ms. n is the 1st LO har-
monic number used in the 1st mixer
conversion, and related to the selected
frequency range (band).

Frequency Drift 25 kHz/hour, fundamental mixing, A restabilization period of 10 minutes per
after 2 hour warmup. GHz of frequency change must be allowed if
the center frequency is returned.

Sensitivity (100 Hz) 8dB better than 1 kHz sensitivity.

OPTION 8

Deletes External Mixer capability. Standard accessories do not include the Diplexer. Frequency range of the instrument is
50kHz to 21 GHz.
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Includes: General Purpose Waveguide Mixers; 12.5 to 40 GHz as listed in Table 1-3. Tektronix Part No. 016-0640-00.

OPTION 20

Table 1-3
Sensitivity: Equivalent Input Noise
Frequency Range Part Number @ 1 kHz Bandwidth (Typical)
12.4—18 GHz 119-0097-00 —75 dBm
18.0—26.5 GHz 119-0098-00 —70 dBm
25.6—40 GHz 112-0099-00 —60 dBm

Cable: TNC to SMA male connectors, 012-0748-00

Storage Case: 004-1651-00

OPTION 21

Includes: High Performance Waveguide Mixers; 18 to 40 GHz as listed in Table 1-4. Tektronix Part No. 016-0662-00.

Table 1-4
Sensitivity: Equivalent Input Referenced
Noise @ 1 kHz Bandwidth to
Frequency Range Part No. (Maximum) Frequency Response 100 MHz
18.0—26.5 GHz WM490K —100 dBm +3.0dB +6 dB
26.5—40 GHz WM490A —95 dBm +3.0dB +6 dB

Cable: SMA to SMA connector, 012-0649-00

Storage Case: 004-1651-00

1-18

REV AUG 1981



General Information and Specification—492/492P (SN B029999 and below) Service Volume 1

OPTION 22

. Includes: High Performance Waveguide Mixers: 18 to 60 GHz as listed in Table 1-5. Tektronix Part No. 016-0657-00.

Table 1-5
Sensitivity: Equivalent Input Referenced
Noise @ 1 kHz Bandwidth to
Frequency Range Part No. (Maximum) Frequency Response 100 MHz
18.0—26.5 GHz WM490K —100 dBm +3.0dB +6 dB
26.5—40 GHz WM490A —95 dBm +3.0dB +6 dB
40—60 GHz WM490U —95 dBm +3.0dB +6 dB

Cable: SMA to SMA male connector, 012-0649-00
Storage Case: 004-1651-00

NOTE

These characteristics assume that the waveguide mixer is connected to a cw signal source and
that the PEAKING control is adjusted for maximum signal amplitude. The signal must be stable
(not frequency modulated more than the resolution bandwidth); otherwise, frequency response
specifications cannot be met.

OPTIONS FOR POWER CORD CONFIGURATION

’ Tektronix has implemented options that provide international approval power cord and plug configurations. These are shown
and illustrated in Fig. 1-2.

Power Cord Option Number ——

North American Universal Euro Australian North AmericanH
120V/15A 220V/16A 240V/15A 240V/10A 240V/15A
161-0118-00 — 161-0132-00 161-0133-00 161-0135-00 161-0134-00

2726-11

Fig. 1-2. International power cord and plug configuration for the 492.
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INSTALLATION AND REPACKAGING

Introduction

This section describes unpacking, installation, power
requirements, and repackaging information for the 492
Spectrum Analyzer.

Unpacking and Initial Inspection

Before unpacking the 492 from its shipping container or
carton, inspect for signs of external damage. If the cartonis
damaged, notify the carrier as well as Tektronix, Inc. The
shipping carton contains the basic instrument and its
standard accessories. Optional accessories are shipped in
separate containers. Refer to the Accessories listing inthe
Specification section in the 492 Service Volume 2 manual
for a complete listing.

If the contents of the shipping container are incomplete,
if there is mechanical damage or defect, or if the instrument
does not meet operational check requirements, contact
your local Tektronix Field Office or representative.

The instrument was inspected both mechanically and
electrically before shipment. It should be free of mechanical
damage and meet or exceed all electrical specifications.
Procedures to check functional or operational performance
are in the Operation section. The functional check
procedure verifies proper instrument operation. This check
should satisfy the requirements for most receiving or
incoming inspections. The electrical performance check
procedure is part of the Service instructions.

Preparation for Use

The 492 can be installed in any position that allows air
flow in the bottom and out the rear of the instrument.Feet
on the four corners allow ample clearance even if the
instrument is stacked with other instruments. A fan draws
air in through the bottom and expels air out the back. Avoid
locating the 492 where paper, plastic, or like material might
block the air intake.

The front panel cover for the 492 provides a dust-tight
seal. Use the cover to protect the front panel when storing
or transporting the instrument. The cover is also used to
store accessories and external waveguide mixers. The
coverisremoved by first pullingupandinonthetworelease
latches then pullingup onthe cover. The accessories door is
unlatched by pressing the latch to the side and lifting the
cover.

The handle of the 492 can be positioned at several
angles to serve as a tilt stand, or it can be positioned at the
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top rear of the instrument between the feet and the rear
panel so that 492 instruments can be stacked. To position
the handle, press in at both pivot points and rotate the
handle to the desired position.

Removing or replacing the cabinet on the instrument
can be hazardous. The cabinet should only be remov-
ed by qualified service personnel. See Removing the
Cabinet at the beginning of the Calibration Procedure
section.

Power Source and Power Requirements

The 492 is designed to operate from a single-phase
power source that has one of its current-carrying conduc-
tors (neutral) at ground (earth) potential. Operating from
power sources where both current-carrying conductors are
isolated or above ground potential (such as phase-to-phase
on a multi-phase system or across the legs of a 110—220
volt single-phase, three-wire system) is not recommended,
since only the line conductor has over-current (fuse)
protection within the unit. Refer to the Safety Summary at
the front of this manual.

The ac power connector is a three-wire polarized plug
with the ground (earth) lead connected directly to the
instrument frame to provide electrical shock protection. If
the unit is connected tc any other power source, the unit
frame must be connected to an earth ground.

Power and voltage requirements are printed on a back
panel plate mounted below the power input jack. The 492
can be operated from either 115 Vac or 230 Vac nominal
line voltage with a range of 90to 132 or 180to 250 Vac, at
48 to 440 Hz. A multipin (harmonica) type connector on the
power supply etched circuit board can be positioned to
accommodate either voltage range. When the power supply
circuitry is changed to accommodate a different power
source, the information plate onthe back panel must also be
changed to reflect the new power requirements. Refer to
Maintenance section for procedure.

Repackaging for Shipment

When the 492 is to be shipped to a Tektronix Service
Center for service or repair, attach a tag showing: owner
and address, name of individual at your firm that can be
contacted, complete serial number, and a description of the
service required. If the original packaging is unfit for use or
not available, repackage the equipment as follows:
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1. Obtain a carton of corrugated cardboard having
inside dimensions that are at least sixinches morethanthe
equipment dimensions, to allow for cushioning. Table 2-1
lists instrument weights and carton strength require-
ments.

2. Install the front cover on the 492 and surround the
equipment with polyethylene sheeting to protect the finish.

3. Cushion the equipment on all sides with packing
material or urethane foam between the carton andthe sides
of the equipment.

4. Seal with shipping tape or industrial stapler.

Table 2-1
SHIPPING CARTON TEST STRENGTH
Gross Weight Carton Test Strength
Pounds Kilograms Pounds Kilograms

0—10 0—3.73 200 74.6
10—30 3.73—11.19 275 102.5
30—120"| 11.9—44.76 375 140.0
120—140 | 44.76—52.22 500 186.5
140—160 | 52.22—59.68 600 223.8

*Applicable to the 492.

If you have any questions, contact your local Tektronix
Field Office or representative.
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CALIBRATION

INTRODUCTION

Calibration consists of a Performance Check and an
Adjustment Procedure. The Performance Check describes
procedures to verify that the instrument is performing
properly and meets specifications listed in Section 1. All
tests can be performed without access to the interior of the
instrument. The Adjustment part provides instructional
steps required to recalibrate the instrument circuits. After
adjustment, the performance should be checked by the
procedure described under the Performance Check part.
We recommend adjusting only those circuits that do not
meet performance criteria.

Since most instruments will have one or more options,
procedures for these options are a sub-part of the step and
integrated into this section.

The limits, tolerances, and waveform illustrations are
aids to calibrate the instrument and are not intended as
performance specifications.

HISTORY INFORMATION

The instrument and manual are periodically evaluated
and updated. If modifications require changes in the
calibration procedure, history information applicable to
earlier instruments is included as a deviation within a step
or as a sub-part to a step.

EQUIPMENT REQUIRED

Table 3-1 lists the test equipment and calibration
fixtures recommended for the Performance Check and
Adjustment Procedure. The characteristics specified are
the minimum required for the checks. Substitute equip-
ment must meet or exceed these characteristics. Special
calibration fixtures that are listed facilitate the procedure.
These are available from Tektronix, Inc., and may be ordered
through your local Tektronix Field Office or representative.

Sophisticated test equipment and/or procedures are
required to accurately measure some high tolerance
characteristics. In these cases, a compromise may be made
in the procedure. Any compromise is indicated by a
footnote. Procedures to check these high tolerance
specifications, when a compromise has been made, can be
supplied by Tektronix Service Centers.

REMOVING THE CABINET

Set the 492 on its face and loosen the four screws
through the two rubber feet. Pull the cover off the
instrument.

Table 3-1
EQUIPMENT REQUIRED

Equipment or Test Fixture

Characteristics

Recommendation and Use

PERFORMANCE CHECK

Test Oscilloscope
5 V/Div.

Vertical sensitivity, 50 mV/Div to

Any TEKTRONIX 7000-Series oscillo-
scope with plug-in units for real-time
display such as:

7A11, 7B50A, and P6108 1X Probe (used
to monitor signal and voltage levels).

Two Time Mark Generators
accuracy, 0.001%.

Marker output, 1 sto 1 us;

TEKTRONIX TG 501 and TM 500-Series
Power Module (used to check time/div
and span accuracy).

Digital Frequency Counter

10 Hz to 1 GHz, 20 mV rms sensitivity

TEKTRONIX DC 508 Digital Counter
(used to measure calibrator frequency).
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Table 3-1 (cont)

Equipment or Test Fixture

Characteristics

Recommendation and Use

Function or Sine-Wave
Generator

1 Hzto 1 MHz; O to 20 V p-p.

TEKTRONIX FG 503 Function Gen-
erator (used to check external trigger
and horizontal input requirements).

Signal Generator(s)

10 Hz to 10 MHz constant output.

Two 500 kHz to 2.0 GHz generators
calibrated and leveled. Output,

410 dBm to —100 dBm; spectral
purity, =60 dB below fundamental.

Hewlett-Packard Model 654 (used to
check frequency response).

Hewlett-Packard Model 8640A/B Option
002 and two 8614A (used to check
frequency response; also used as a
signal source for IM and display
accuracy checks).

Sweep Oscillator

100 kHz to 18 GHz; frequency re-
sponse, +=1.0 dB.

Hewlett-Packard Model 8620C with
Model 86290A Option 8 and 86222B
Sweep Oscillators (used to check
frequency response and flatness).

Power Divider

Hewlett-Packard Model 11667A.

Power Meter with Power
Sensors

—60 dBm to —20 dBm full scale;
100 kHz to 18 GHz.

Hewlett-Packard Model 435A with
8482A and Power Sensors.

Vector Voltmeter
or

Power Meter with
Low-Pass Filter

Frequency to 100 MHz.

Hewlett-Packard Model 8405A (used
to check CALibrator OUTput).

Measure —20 dBm within +0.1 dB. The
filter must have rolloff of 40 dB or
more at 200 MHz.

Hewlett-Packard Model 435A with
8481A Sensor (used to check CAL-
ibrator OUTput). Filter: Texscan or

Lark.

Comb Generator UHF

Provide comb line to 18 GHz; accu-
racy, 0.01%.

TEKTRONIX Calibration Fixture
067-0885-00 with TM 500 Power
Module (used to check frequency
readout accuracy).

Spectrum Analyzer

Frequency range, 2.0 — 3.0 GHz.

TEKTRONIX 7L18, 7L13 MOD 139U,
or 492 (used to adjust 1st and 2nd
LO frequency offset.

Attenuator (SMA connectors)

3 dB, 50 Q; dc to 20 GHz.

Weinchel Model 4M.
Tektronix Part No. 015-1053-00.

Attenuators (bnc connectors;
2 required)

20 dB, 50 Q; dc to 2.0 GHz.

Tektronix Part No. 011-0059-02.

Coaxial Cable (50 Q, 5 ns
SMA connectors)

Tektronix Part No. 015-1006-00.

Adapter (N male-to-SMA
male)

Tektronix Part No. 015-0369-00.

Adapter (N male-to-bnc
female)

Tektronix Part No. 103-0045-00.

T Connector (bnc)

Tektronix Part No. 103-0030-00.
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Table 3-1 (cont)

Equipment or Test Fixture

Characteristics

Recommendation and Use

Step Attenuators

Range, 0—110dB in 10 dB and 1 dB
steps; accuracy, +0.1 dB; frequency

range, dc to 18 GHz.

Step attenuator such as Hewlett-
Packard 8494B and 84968, calibrated
by precision standard attenuators; such
as Weinchel Model AS-6 attenuator.

Coaxial Cables (560 Q;
2 required)

Tektronix Part No. 012-0482-00.

All the items listed above plus the following are required for

ADJUSTMENTS

the Adjustment procedure.

Return Loss Bridge

10 MHz to 1 GHz, 50 Q.

Wiltron VSWR Bridge Model 62BF50.

Attenuator (3 dB miniature)

Frequency, to 5 GHz; connectors,

5 mm.

NARDA Model 4479 with male-to-male
connectors.

Autotransformer

Capable of varying line voltage from

90 to 130 Vac.

General Radio Variac Type W10MT3.

Digital Multimeter

<10uV to =350 Vdc

TEKTRONIX DM 501A or DM 502A

DC Block

Tektronix Part No. 015-0221-00.

Adapter (Sealectro
male-to-male)

Tektronix Part No. 103-0098-00;
Sealectro Part No. 51-072-0000.

Adapter (bnc female-to-
Sealectro male)

Tektronix Part No. 103-0180-00.

Three Extension Cables
(Sealectro female-to-
Sealectro male)*

Tektronix Part No. 175-2902-00.

Adapter (bnc-to-Sealectro)

Tektronix Part No. 175-0419-00.

Adapter (bnc female-to-SMA
male)

Tektronix Part No. 015-1018-00.

Cable (20"), Tip plugs to bnc

Tektronix Part No. 175-1178-00.

Coaxial cable (8"”)

Tektronix Part No. 012-0208-00.

Screwdriver, tuning

Tektronix Part No. 003-0675-00.

Screwdriver, flat

6" with 1/8" tip.

Screwdriver, Phillips type

No. 1.

Allen wrenches (3)

3/32",5/64", 7/64".

Service Kit (Extender boards)*

Tektronix Part No. 672-0865-00.

*These fixtures are part of the Service Kit 006-3286-00, listed in the Maintenance Section.
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Performance Check Procedure

PERFORMANCE CHECK PROCEDURE

INTRODUCTION

As stated in the section introduction, the following
procedure checks the 492 operation and performance
requirements listed under electrical characteristics in the
Specification section. The tests do not include any internal
adjustments or checks. The checks should be performed in
the sequence given because some tests rely on the
satisfactory performance of related circuits. They are also
arranged to minimize test equipment setup. If a perfor-
mance measurement is marginal or below specification, an
adjustment procedure to optimize the circuit performance
will be found under a similar headinginthe Adjustment part
of this section. If adjustment fails to return the circuit to
specified performance, refer tothe Maintenance section for
troubleshooting and repair procedures. After adjustment,
return to the Performance Check to continue with the
calibration process.

Refer to the safety warning page at the front of the
manual before performing any adjustments.

INCOMING INSPECTION TEST

The Operators manual contains a functional check that
checks all functions of the 492. This check is recommended
for incoming inspections because it provides a reliable
indication that the instrument is performing properly. This
Performance Check procedure checks all instrument
specifications and requires sophisticated equipment as
well as technical expertise to perform.

PRELIMINARY PREPARATION

a. Perform the initial calibration described under Turn
On Procedure in the Operators manual..

b. Set the front panel controls as follows:

BASELINE CLIP Off
TRIGGERING FREE RUN
TIME/DIV AUTO
FREQUENCY RANGE Band 1 (0—4.2 GHz,
0—1.8 GHz
Option 1)
FREQUENCY "~ 100 MHz
Vertical Display 10 dB/DIV
FREQ SPAN/DIV 100 kHz
AUTO RESOLUTION On
RF LEVEL —20 dBm
MIN RF ATTEN dB 0
3-4

MIN NOISE (pushbutton)
FINE (pushbutton)
Digital Storage (Option 2)

Off (MIN DISTORTION)
Coarse (not illuminated)

VIEW A On
VIEW B On
MAX HOLD Off
SAVE A Off
B—SAVE A Off
PEAK/AVERAGE Fully cw

c. Allow the instrument to warm up for at least 2 hours
before proceeding with this check.

1. Check Operation of Front Panel Pushbuttons and
Controls

The following procedure checks functions activated by
front panel pushbuttons and that the buttons illuminate
when the function is active. Operation of the front panel
controls is also checked.

With the CAL OUT signal applied to the RF INPUT, tune
the 100 MHz, —20dBm signal to center screen. Reduce the
FREQ SPAN/DIV to 100 kHz keeping the signal centered on
screen with the FREQUENCY control. Press or change the
following pushbuttons and controls and note their effect.

INTENSITY. Rotate the control through its range and
note crt beam brightness change.

READOUT. Inactive state, no crt readout. Active state,
crt readout of REF LEVEL, FREQUENCY, FREQ SPAN/DIV,
VERT DISPLAY, RF ATTEN, FREQ RANGE, and
RESOLUTION BANDWIDTH. The INTENSITY control
changes brightness.

GRAT ILLUM. Inactive state, no graticule lights. Active
state, graticule lighted.

BASELINE CLIP. Inactive, no clipping of the display
baseline. Active, display intensity at the baseline is clipped
(subdued).

TRIGGERING. Triggering mode is activated by pressing
one of four pushbuttons. Pressing any one of the buttons
cancels or deactivates the other mode.

FREE RUN. Active, trace free runs.
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INT. Active, trace displayed when signal or noise level
at left edge is 1.0 division.

LINE. Active, trace triggered at power line fre-
quency.

EXT. Active, trace runs when an external signal
=0.5 volt peak terminated in 1 kQ or less is applied to
the back panel EXT IN connector.

SINGLE SWEEP. Pressing this button to activate single
sweep aborts the recurrent sweep; pressing the button
again arms the sweep generator and lights READY, which
remains lighted until the sweep completes. The analyzer
makes a single sweep of the selected spectrum when the
conditions determined by TRIGGERING are met. Single
sweep mode is cancelled when any TRIGGERING button is
pressed. The effect of SINGLE SWEEP may be more
apparent if VIEW A, VIEW B, and B—SAVE A are off.

TIME/DIV. Selects sweep rate and manual scan opera-
tion. In MNL position, MANUAL SCAN controls should vary
the crt beam across the full horizontal axis of the crt
graticule.

VERTICAL DISPLAY. Display modes are activated by
three pushbuttons. Pressing any of these buttons cancels
the other mode.

10dB/DIV. Active, display is a calibrated 10dB/
division, 80dB dynamic range. Calibration is checked
later in this procedure.

2dB/DIV. Active, display is calibrated 2 dB/division,
16 dB dynamic range. Calibration is checked later in this
procedure.

LIN. Active, display is linear between the reference
level (top of graticule) and zero volt (bottom of graticule);
the crt VERT DISPLAY reads out in volts/division.

PULSE STRETCHER. Active, increases the fall time of
video signals to make narrow pulses on the display easier to
see. With FREQ SPAN/DIV at MAX, TIME/DIV at 5 ms and
Digital Storage off, the markers should increase in
brightness when PULSE STRETCHER is active.

VIDEO FILTER. Two filters, independently selected to
provide WIDE (1/30th) or NARROW (1/300th) of the
resolution bandwidth for noise reduction.
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DIGITAL STORAGE (Option 2). Either or both sections
of memory can be selected to provide digital storage. When
either or both are activated, signal amplitude should remain
constant. Vary the PEAK/AVERAGE control and note that
noise level below the PEAK/AVERAGE cursor is averaged.

VIEW A/VIEW B. When SAVE A is off, either VIEW A
or VIEW B will display all data (1024 bits) in memory.
Both sections of memory are updated each sweep. When
SAVE A is activated, VIEW A displays data savedinthe A
section of memory (512 bits) and VIEW B displays data
(512 bits) in the B section of memory. B section is
updated each sweep.

SAVE A. Active, contents in A memory are saved and
not updated. Verify operation by changing REF LEVEL
and observe that the VIEW A display does not change
when VIEW B is inactive.

MAX HOLD. Active, stores maximum signal
amplitude at each memory location. Verify operation by
changing FREQUENCY or REF LEVEL and note that the
maximum level at each location is retained.

B—SAVE A. Active, the difference between updated
data in B section of memory and that saved in A is
displayed. Verify by saving data in A, then changing the
reference level and pressing B—SAVE A; only the
difference can be observed by cancelling VIEW A and
VIEW B. The reference (zero difference) level is normally
set at graticule center, but can be internally adjusted by
service personnel (see Adjustment Procedure, Step 12).

PEAK/AVERAGE. When digital storage is activated
with VIEW A or VIEW B, this control positions a horizontal
line or cursor on the display. Signals above the cursor are
peak detected; signals below the cursor are averaged. The
cursor should position anywhere within the graticule
window.

IDENTIFY 500kHz/ONLY. When active, the vertical
position of the display alternately shifts about one division.
Spurious signals shift horizontally on the alternate sweep,
true signals do not shift. Reduce FREQ SPAN/DIV to
500kHz with a signal tuned to center screen, reduce
TIME/DIV to a slow sweep rate, and press the IDENTIFY
button. Note the display of the calibrator signal.

PHASE LOCK (Option 3). Activated to reduce residual
FM when narrow spans are selected. The button lights
when active; pressing the button turns phase lock off. When
active, the microcomputer automatically selects phase lock
for a span/division of 50 kHz or below in bands 1 through 3,
100kHz or below inband 4, and 200 kHz or belowin bands 5
and above.
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AUTO RESOLUTION. When activated, RESOLUTION
BANDWIDTH changes so bandwidth is compatible with
FREQ SPAN/DIV selection. Check by changing FREQ
SPAN/DIV and noting that RESOLUTION BANDWIDTH
changes. UNCAL indicator should not light over the FREQ
SPAN/DIV range if TIME/DIV selector is in AUTO position.

FREQUENCY SPAN/DIV. As this control is rotated
clockwise or counterclockwise FREQ SPAN/DIV should
change from 0 to MAX in 1-2-5 sequence as the control is
rotated counterclockwise. Display should indicate this
change. Range of the Span/Div depends on Option (see
Specification section).

RESOLUTION BANDWIDTH. Asthiscontrol isrotated,
resolution bandwidth should change in decade steps from
1 MHz to 1 kHz (100 Hz Option 3).

AF. When activated, center frequency readout initializes
to OMHz. The frequency difference, to a desired signal or
point on the display, can now be determined by tuning that
point to center screen and noting the readout. Check by
measuring the difference between calibrator markers. If the
frequency is tuned below "0”, the readout will indicate
minus (—).

DEGAUSS. When pressed, residual magnetism build-
up in the local oscillator system is reduced. Switch FREQ
SPAN/DIV to 1MHz and tune the calibrator marker to
center screen. Note the signal position, then press the
DEGAUSS button. The signal should shift horizontally and
then return to a new location. Press again and the signal
should return to the same new location. Return FREQ
SPAN/DIV to 100 MHz.

FREQUENCY RANGE. Two pushbuttons that shift the
492 frequency bands. Press the A button and note the up
shift of bands; then press the ¥ button and note that the
bands shift down to the O to 4.2 GHz range (0O to 1.8 GHz
Option 1).

CAL. Checked when performing Turn On Procedure.

REFERENCE LEVEL. Continuous control that requests
the microcomputer to change the reference level one step
for each detent. Inthe 10dB/DIV Vertical Display mode, the
steps are 10dB. When FINE is activated, the steps are 1 dB.
In the 2dB/DIV mode, the steps are 1dB or 0.25 dB for the
FINE mode. When FINE is activated in the 2dB/DIV mode,
the AAmode is operational. The REFERENCE LEVEL goesto
0.00dB then steps in 0.25dB increments from an initial
0.00dB reference level.

Set the MIN RF ATTEN to OdB. Vertical display to
10dB/DIV, and rotate the REFERENCE LEVEL control
counterclockwiseto+30dBm then clockwise to—120dBm.
Note the change in the display. Return the REF LEVEL to
—20dBm and note that 10 dB of RF ATTEN is switched in at
—20dBm.

MIN RF ATTEN. Sets the minimum amount of RF
attenuation. Changing RF LEVEL will not decrease RF
attenuation below that set by the MIN RF ATTEN selector.

FINE. When activated, REF LEVEL switches in 1dB
increments for 10dB/DIV display mode, and 0.25dB for
2dB/DIV display mode. Inthe 2 dB/DIV display mode, FINE
actuates AA mode. See Delta A Mode description in the
Operators manual under General Operating Information.

MIN NOISE/MIN DISTORTION. One of two
algorithms is selected to control attenuator and IF gain. MIN
NOISE (button illuminated) reduces the noise level by
reducing attenuation 10dB and decreasing IF gain 10dB.
MIN DISTORTION reduces IM distortion due to input mixer
overload. To observe any change, the RF ATTEN, displayed
by the crt readout, must be 10dB higher thanthat set by the
MIN RF ATTEN selector.

UNCAL. This light comes on when the display is
uncalibrated. Set the TIME/DIV to 50 ms, deactivate the
AUTO RESOLUTION, and set the RESOLUTION
BANDWIDTH to 10kHz. UNCAL should light and remain lit
until the FREQ SPAN/DIV is reduced to 200kHz or the
RESOLUTION BANDWIDTH is increased to 1 MHz. Return
the TIME/DIV to AUTO and activate the AUTO RESOLU-
TION. Set the FREQ SPAN/DIV to 100 MHz.

EXTERNALMIXER/PEAKING. In active mode, bias for
external waveguide mixers is provided at the EXT MIXER
connection. Activate the External Mixer mode by changing
the FREQUENCY RANGE to 18—26 GHz and then measure
the bias with a VOM between the center conductor and
ground of the EXT MIXER port. Bias should range from
about —2.0to +1.0 volts as the PEAKING control is varied.

If the instrument has a preselector (Option 1), the control
also varies the preselector tuning to augment tracking for
the coaxial bands (0—21 GHz).

This completes the functional check of the front panel
controls and pushbuttons.

2. Check Frequency Readout Accuracy

Readout accuracy £(5MHz + 20% Span/Div) x n or
+(0.2% of center frequency + 20% of the span/division),
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whichever is greater. "n"” isthe harmonic number of the 1st NOTE
l LO that is used in the first conversion. Table 3-2 lists "n"”
and bands. Due to residual magnetism buildup in the 1st (YIG)
Q oscillator tuning coils, accuracy of the frequency
o readout should be checked after the tuning coil has
. Table 3-2 been degaussed by pressing the DEGAUSS button.
Degauss when the FREQ SPAN/DIV is either 2 MHz
HARMONIC NUMEER (n) vs FREQUENCY RANGE or 1MHz before reducing the FREQ SPAN/DIV to
500 kHz.
Band Frequency Range n
.0—4. .0—1. , i . . -
! e il 8GHz, Option 1) | 1 a. Test equipment setup is shown in Fig. 3-1. Set the
' 2 1.7—5.5GHz 1 front panel controls as follows, then apply the comb
generator output to the RF INPUT.
3 3.0—7.1GHz 1
4 54—18GHz 3 FREQUENCY RANGE 0—4.2 GHz (0—1.8 GHz
Option 1)
5 15—21 GHz 3 FREQUENCY 1.0 GHz
" FREQ SPAN/DIV 200 MHz
0 180-26.5GHz 6 AUTO RESOLUTION On
7 26—40GHz 10 MIN RF ATTEN 20 dB
R Vertical Display 10 dB/DIV
2 40=60GH: e Video Filter WIDE
l 9* 60—90 GHz 15 TIME/DIV AUTO
10° 90—140 GHz 23 Digital Storage (Option 2) VIEW A/VIEW B
11° 140—220 GHz 37
b. Tunethe 1.0 GHzcomb line to center screen. Decrease
*External Mixer required. the FREQ SPAN/DIV to 2MHz or 1MHz, keeping the
TM 503 Main Frame
492 Spectrum Analyzer
' Comb Generator
Source
3 m| o
O 0 Ca
FM AM
O
l O Olo O O
@)
Digital Time
' Counter Mark
Generator Comb Generator Module
. Q 2727-1A
' - Fig. 3-1. Test equipment setup for checking frequency of the calibrator and the accuracy of the frequency readout.
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1.0GHz signal centered. Press the DEGAUSS button,
decrease the FREQ SPAN/DIV to 500kHz, and center the
signal under the frequency dot.

c. Press the IDENTIFY 500kHz/ONLY button to verify
that the signal is a true response. Deactivate the identify
feature. If the signal is true, activate the FREQUENCY CAL
pushbutton.

d. Calibrate the frequency readout by adjusting the
frequency control for a readout of 1.000 GHz. De-activate
the CAL pushbutton.

e. Return the FREQ SPAN/DIV control to 200 MHz and
tune the FREQUENCY to the next comb line (1.5 GHz).
Decrease the FREQ SPAN/DIV to 2 MHz, degauss the
tuning coils, then decrease the span to 500 kHz/div and
center the comb line under the frequency dot. Press the
IDENTIFY 500 kHz/ONLY pushbutton to verify that the
signal is a true response. If true, check the frequency
readout accuracy. If a spurious response, tune to the next
marker and check. Readout must equal 1.500 GHz
+(5 MHz + 20% Span/Div) x n or; £(0.2% of Center
Frequency + 20% Span/Div) whichever is greater.

f. Repeat this process checking frequency readout
accuracy in 1 GHz or 2 GHz increments for bands 1 through
3 (0to 7.1 GHz).

Since the other bands operate on harmonics of the
oscillator fundamental, accuracy or error will be the same
as that measured for the fundamental bands multiplied by
the harmonic number (n) of the band.

If you choose to check thé higher bands, it may be
necessary to increase the REF LEVEL to—10dBm to locate
true response of the 500 MHz comb. MIN RF ATTEN should
not be decreased below 10dB unless the instrument has
the preselector (Option 1). When checking instruments
with the preselector, adjust the PEAKING control for
maximum signal response, when operating above band 1(0
to 1.8 GHz), as each signal is tuned to center screen.

g. Leave the comb generator connected for 492P; dis-
connect the comb generator for the 492.

2.a. 492P only (Tune accuracy check +7% *n or 150 kHz
*n, whichever is greater, after a 2-hour warm-up, in bands 1
and 2).

3-8

a. Enter this short program on a 4050-Series controller:

100 REMARK TUNE CHECK

110 PRINT @1: “SAVEA OFF;TRIG FRERUN"

120 WBYTE @33,1:

130 INPUT T$

140 PRINT @1:"SIGSWP;SAVEA ON;TUNE “;T$;
" SIGSWP*

150 INPUT W$

160 GO TO 110

b. Connect the 4050-Series controller to the 492P with a
GPIB cable (both should already be turned on). Set the
492P GPIB ADDRESS switches for address 1 (switch 1 up,
all others in the switch bank down).

c. Change the front-panel controls for:

FREQUENCY RANGE 1.7-5.5 GHZ
FREQ SPAN/DIV 200 MHz
FREQUENCY 2.0 GHz
VIDEO FILTER Off
PEAK/AVERAGE Fully cw

d. Type Run and press RETURN on the controller. Line
110 of the program immediately sets the sweep and digital
storage so you can change FREQUENCY and other local
controls as required for the TUNE check. Line 120 restores
local control with the GTL message.

e. Center the marker while spanning down to
10 MHz/div. Vary PEAKING as necessary and set REFER-
ENCE LEVEL as desired to display the marker. For non-
option 01 instruments, span down to 500 kHz and use
IDENTIFY to make sure the analyzer is centered on a real
signal, then return to 10 MHz/div.

f. Enter 500M (type 500M and press RETURN). If you
make an error in this procedure, press BREAK twice and
run the program again. If the 492P asserts SRQ (evident by
message on controller screen and S in 492P lower readout),
enter WBYTE @20: to clear the SRQ.

g. The analyzer tunes 500 MHz, takes a single sweep,
and sets up a display of the marker signal you centered and
the signal acquired after the TUNE command executed.
Note the error between the two signals.

h. Press RETURN to continue. Change FREQ
SPAN/DIV to 200 MHz and change FREQUENCY to
3.0 GHz; repeat parts e through g. Then repeat for 4.5 GHz.
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i. No error should exceed 3.5 divisions.(7°/o of 500 MHz

tune or 35 MHz).

So far, you have checked performance related to the up-

per DAC of the 1st LO center frequency control. The next
parts of this step concern the lower DAC for the 1st LO.

j. Press RETURN and change the following controls:
FREQUENCY RANGE 0-4.2 GHz (0-1.8 GHz,

Option 01)
FREQ SPAN/DIV 200 MHz
FREQUENCY Close to 1 MHz
REF LEVEL +30 dBm

k. Disconnect the microwave comb generator and con-
nect the time mark generator to the RF INPUT. Set the time
mark generator for 1 us output.

I. Change FREQUENCY (and REF LEVEL as necessary)
while spanning down to 100 kHz/div to center a marker.

o. Type 1M and press RETURN on the controller. Note
the difference in the displayed signals, then press RETURN
again.

p. Repeat part o seven times. Reset FREQUENCY, after
noting the error, if the accumulated TUNE error appears
about to force the signal off the crt display. (The FREQUEN-
CY control is active at the point where you note the TUNE
error.) The largest error should not exceed 1.5div
(150 kHz).

This completes a check of TUNE command performance
related to the 1st LO. The next parts of this step check the
upper DAC of the pair that control 2nd LO center frequency.

g. Span up to 1 MHz/div and change FREQUENCY to
center a marker at least three away from the zero-hertz
marker.

r. Span down to 10 kHz/div, keeping the marker cen-
tered, and change time mark output to 10 us. Change REF-
ERENCE LEVEL as necessary to keep the marker above
the noise.

s. Type 100K and press RETURN on the controller.
Note the difference in the displayed signals, then press RE-
TURN again.
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t. Span back up to 50 kHz/div, restore time mark output
to 1 us, and tune FREQUENCY two markers to the left
(—2 MHz). Repeat parts r and s.

u. Span back up to 50 kHz/div, restore time mark output
to 1 us, and tune FREQUENCY four markers to the right
(+4 MHz). Repeat parts r and s.

v. The largest error noted should not exceed 0.7 div (7%
of 100 kHz tune or 7 kHz).

This completes a check of the 2nd LO upper DAC. A check
of the 2nd LO lower DAC follows. Perform the rest of this
step for option 03 instruments only.

w. Keep the marker centered while reducing FREQ
SPAN/DIV to 1kHz (change REFERENCE LEVEL as
necessary).

x. Change time mark output to 0.2 ms, keeping the
marker centered.

y. Enter 5K at the controller and note the difference in
the displayed signals. Since more than two time marks may
be displayed, note the difference between the centered time
mark and the nearest other time mark. The difference
should not exceed 0.35 div (7% of 5 kHz tune or 350 Hz).

3. Check Calibrator (frequency 100 MHz £0.001%,
output level —20dBm 0.3 dB)

a. Check the calibrator frequency by connecting a
frequency counter (e.g., TEKTRONIX DC 508 or Hewlett-
Packard Model 5340-A Digital Counter)tothe 492 CALOUT
connector and measure the frequency. Fundamental fre-
quency is T00MHz £=10kHz.

b. Three procedures for measuring output level are
given; vector voltmeter, power meter, and comparison
method using an accurate —20dBm source.

1. Vector Voltmeter Method

a. Terminate the voltmeter probe with a 50Q
feedthrough termination and then connect the
terminated probe to the 492 CAL OUT connec-
tor (Fig. 3-2).

b. Set the vector voltmeter frequency to 100 MHz.

c. Check—for an rms reading between 21.11 mV
and 22.69mV (—20dBm is 22.36mV rms
across 500).
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492 Spectrum Analyzer

Method #1
Vector Voltmeter

Method #2

Power Meter

Method #1
50 Q Term
3 dB Pad ~ 3 dB Pad

o

150 MHz Low Pass Filter

___-‘ e 14. - -—C Sensor

Method #2

2727-2A

Fig. 3-2. Test equipment setup showing two methods that check calibrator output level.

2. Power Meter Measurement
a. Test equipment setup is shown in Fig. 3-2.

b. Connectthe power meter sensor through alow-
pass filter (=40dB at 200MHz to remove
harmonics of the fundamental) tothe CAL OUT
connector.

NOTE

Insertion loss of the filter with pads, measured at
7100 MHz, must be determined to within +0.05 dB. To
ensure a 50Q match, use approximately 3dB
minimum-loss matching pads (attenuator) on both
sides of the filter.

c. Note the power reading. Reading, plus the loss
through the filter and pads, must equal
—20dBm +0.3dB.

3. Signal Substitution Method

NOTE

A power meter is used to verify the output level of the
reference signal. Harmonics of the signal source
must be greater than 40 dB down.

3-10

a.

Apply a 100 MHz signal from a signal source
(signal generator) through a 3 dB attenuator to
the power meter. Adjust the output level for
—20.0dBm reading on the power meter.

b. Set the front panel controls as follows:
FREQUENCY 100 MHz

FREQ SPAN/DIV 500 kHz
RESOLUTION 1 MHz

REF LEVEL —10 dBm
TIME/DIV AUTO

Video Filter Off

Digital Storage

(Option 2) VIEW A/B

PEAK/AVERAGE Fully cw

C.

Disconnect the meter and (using the same
instrument cable and attenuator) apply the
calibrated reference signal to the 492 RF
INPUT.

. Switch to the 2dB/DIV display mode and tune

the reference signal to center screen. Select a
REF LEVEL that positions the top of the signal to
a graticule line (2nd or 3rd from the top of the
screen). Select a span/div and resolution
bandwidth to obtain a broad display for more
accurate measurement. If the 492 has Option 2,
store the reference display by activating SAVE
A.
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e. Remove the reference signal and applythe CAL

OUT signal to the RF INPUT.
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4. Check RF Attenuator (within 0.3dB/10dB to a
maximum of 0.7dB over the 60dB range to 4 GHz;
within 0.5dB/10dB to a maximum of 1.4dB over the

f. Note the displacement of the CAL signal from
the reference. If the 492 has Option 2, activate
B—SAVE A and note the displacement between
the CAL signal and the reference. Dis-
placement must not exceed 0.3dB (1.0 minor

60dB range to 18 GHz)

NOTE

divisions with a 2dB/DIV display mode).

NOTE

If greater accuracy is desired, the vertical signal can
be amplified through an external amplifier, such as
the TEKTRONIX 7A15, to increase the vertical sen-
sitivity. This is done by applying the vertical signal at
the rear panel VERT connector of the 492 to the
external amplifier input and selecting the vertical
amplification and Time/Div values that provide the
degree of accuracy desired.

The attenuator is factory checkedto ensure accuracy.
Any change in characteristics should be large enough
to be readily noticed in operation. The Functional
Check in the Operators manual provides a good
indication of attenuator performance and would
detect component failure. External 10dB, 20dB, or a
30dB step attenuator (calibrated by the user or
manufacturer to within 0.05dB) must be used as a
standardto checkthe RF attenuator inthis procedure.

a. Test equipment is shown in Fig. 3-3. Apply a 0dBm,
4 GHz signal, from a signal generator through 30dB of
calibrated attenuation to the RF INPUT of the 492. Set the
front panel controls as follows:

Signal Source
+30 dBm to —80 dBm
100 kHz to 10 GHz

492 Spectrum Analyzer

Calibrated Attenuators
10 dB & 20 dB

il e

-

s o o e e b e -

Calibrated 10 dB and 1 dB step attenuators
or separate 10 dB and 1 dB attenuators.

2727-3A

Fig. 3-3. Test equipment setup for verifying attenuator and gain accuracy.
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FREQUENCY RANGE Band 3 (3.0—7.1 GHz)
FREQ SPAN/DIV 200 MHz

AUTO RESOLUTION On

REF LEVEL —30 dBm

Vertical Display 10 dB/DIV

TIME/DIV AUTO

b. Tune the signal to center screen as the FREQ
SPAN/DIV is reduced to 20kHz and change the
RESOLUTION BANDWIDTH to 100kHz. Activate the
2dB/DIV Vertical Display mode and the NARROW Video
Filter. Adjust the signal generator output so the signal peak
is at some graticule reference level, such as seven
divisions. If the instrument has Digital Storage, activate
SAVE A.

c. Change the REFERENCE LEVEL 10dB by switching to
—20dBm (this will add 10dB of RF ATTENuation).

d. Remove 10dB of external attenuation and compare
the difference between the reference level and the new
level. Variation plus the calibrated 10dB external
attenuator correction factor must not exceed 0.3dB. (If
Digital Storage is provided, activate B—SAVE A to obtain
the differential. De-activate SAVE A and B—SAVE A))

e. Re-adjust the signal generator output to establish a
new reference level. Repeat the process to check the 20dB
attenuator by switching the REF LEVEL from —30dBm to
—10dBm for 20dB ATTEN, then remove 20 dB of external
attenuation. Error must not exceed 0.6 dB.

f. Re-install the 30 dB of external attenuation and setthe
REF LEVEL to —30dBm. Re-establish a signal reference
level as described above.

g. Check the 30dB attenuator against the external
standard, by switching the REF LEVEL to OdBm, for 30dB
RF ATTEN, thenremove 30 dB of external attenuation. Error
must not exceed 0.7 dB. (Include the calibrated attenuator
correction factor.)

h. Since the remaining 60dB range of the RF
ATTENuator is obtained by the combination of these three
attenuators, this completes the check of the RF attenuator.
Error of any combination must not exceed 0.7 dB.

Table 3-2A

CORRECTION FACTOR TO DETERMINE
TRUE SIGNAL LEVEL

5. Check IF Gain Accuracy (0.2 dB/dB and
0.5 dB/10 dB to a maximum of £2 dB over the full
90 dB range, 70 dB for a non-option 3 instrument) 9

line by adjusting the output of the signal generator.

NOTE

This check requires calibrated attenuators as the
standard to check the 10 dB and 1 dB steps. When
making signal measurements within 10 dB of the
noise floor, a correction factor should be used to
correct for the logarithmic addition of noise in the
system and analyzer, as shown in Table 3-2A.

a. Test equipment setup is shown in Fig. 3-3. Apply a
—20dBm, 100MHz signal, from the signal generator
through 10dB and 1 dB step attenuators (set at 0dB), tothe
RF INPUT: or directly to the RFINPUT of the 492 if individual
fixed attenuators are to be used as the standard. Set the
front panel controls as follows:

FREQ SPAN/DIV 20 MHz
AUTO RESOLUTION On
Vertical Display 10 dB/DIV
Video Filter WIDE

REF LEVEL —10 dBm
MIN RF ATTEN 10 dB

b. Tune the signal to center screen, then decrease the
FREQ SPAN/DIV to 10kHz. Now change the RESOLUTION
BANDWIDTH to 10kHz and again center the signal on

screen. u

c. Change the Vertical Display to 2dB/DIV. Adjust the
signal generator output so the signal amplitude is six
divisions with the top of the signal positioned on the 6th
graticule line.

d. Activate MIN NOISE and note signal level shift. Shift
must not exceed +0.8dB, or 2 minor divisions (attenuator
plus gain accuracies).

e. Re-position the signal level to the graticule reference

Ratio in dB
of signal plus
noise to noise 3.01 4.0 5.0 6.0

7.0

8.0 9.0 10.0 12.0 14.0

Subtract this
correction
factor for true
signal level 3.01 2.20 1.65 1.26

0.97

0.75 0.58 0.46 0.28 0.18

312
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f. Switch the REF LEVEL from —10dBm to —20dBm in
1dB steps, adding 1 dB of external attenuation at each step
and note incremental accuracy and the 10dB gain ac-
curacy. Incremental accuracy must be within 0.2 dB/dB
(0.5 minor division). Maximum cumulative error must not
exceed 0.5dB (1.5 minor division) except when stepping
from 9dB to 10dB increment, where the error could be an
additional 0.5dB.

g. De-activate MIN NOISE. Return the 1 dB step
attenuator to O dB, decrease the signal generator output to
10 dB or add 10 dB of external attenuation with the 10 dB
step attenuator. Re-adjust the generator output so the
signal level is again at the reference line (6 division
amplitude).

h. Change the REF LEVEL in 1 dB increments from
—20 dBm to —30 dBm adding 1 dB increments of external
attenuation with the 1 dB step attenuator and note in-
cremental and 10 dB step accuracies.

i. Return the 1 dB step attenuator to O dB, decrease
signal level 10dB by adding 10 dB more of external
attenuation or decreasing the signal generator output level
then re-establish the signal reference amplitude.

REV AUG 1981
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j. Check the —30 dBm to —40 dBm gain accuracies as
previously described.

k. Repeat the procedure checking gain accuracies to
—70 dBm.

|. Establish a signal reference at —70 dBm, activate
NARROW VIDEO FILTER, then check gain accuracy to
—80 dBm.

m. Limitation to gain variation measurements over the
remaining range, is imposed by noise and residual FM'ing.
Without Option 3 (phaselock stabilization) oscillator FM'ing
limits practical gain variation measurements tothe 10 kHz
resolution bandwidth position which further compounds
the measurement problem with a 10 dB higher noise floor
than the 1 kHz resolution bandwidth. The gain variation
accuracy of the —80 dBm to —100 dBm REF LEVEL
positions are closely related to the accuracy of the previous
checks; therefore they are not validated in an instrument
without Option 3.

313
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If the instrument has Option 3 (phaselock) the 1 kHz
resolution bandwidth is utilized. Proceed with the
following:

1) Decrease the RESOLUTION BANDWIDTH and FREQ
SPAN/DIV to 1 kHz and re-establish a signal reference
level as described previously.

2) Check the —80 to —90 dBm gain accuracies by
repeating the process previously described.

3) The remaining 10 dB of gain range cannot be
checked accurately because of baseline noise. It is
however, directly related to the —70 dBm to —80 dBm
check.

6. Check Display Accuracy and Range (80dB in
10dB/DIV mode with an accuracy of £0.5dB/10dB
to a maximum cumulative error of +2.0dB over the
80dB window; 16dB in 2dB/DIV mode with an
accuracy of £0.2dB/dB to a maximum cumulative
error of =1.0dB over the 16 dB window; Lin mode is
+5% of full scale)

a. Test equipment setup is shown in Fig. 3-3. Apply
+10 dBm signal to the RF INPUT and set the front panel
controls as follows:

REF LEVEL +10 dBm
MIN RF ATTEN 0dB
Video Filter NARROW
Vertical Display 10 dB/DIV
FREQ SPAN/DIV 10 MHz
RESOLUTION

BANDWIDTH 1 MHz

b. Tune the FREQUENCY to center the applied signal on
screen. Reduce the FREQ SPAN/DIV and RESOLUTION
BANDWIDTH to 10 kHz. Carefully adjust the generator
output so the signal level is at the top graticule line.

c. Add external attenuation in 10 dB steps for a total of
80 dB and note that the signal steps down screenin 10 dB
(£1.0 dB) steps. Maximum cumulative error should not
exceed 2.0 dB over the display window.

d. Return the external attenuation to O dB and change
the Vertical Display to 2 dB/DIV. Set the FREQ SPAN/DIV
to 20 kHz and the RESOLUTION BANDWIDTH to 100 kHz.
Adjust the signal amplitude to the top graticule line.

e. Repeat the procedure to check the accuracy of the
1 dBsteps by adding external attenuationin 1 dB stepsfor a
total of 16 dB. Deviation should not exceed +0.4 dB/2 dB.
Maximum cumulative deviation should not exceed =1.0 dB
over the 16 dB window.

3-14

f. Return the external attenuation to O dB. Change the
Vertical Display to LIN. Adjust the signal generator output
for a full screen display.

g. Change the REF LEVEL to 10 xV and add 6 dB of
attenuation. Note that the signal amplitude decreases to 4,
+0.4 divisions.

h. Add an additional 6 dB of attenuation. Note signal
amplitude decreases to 2, +0.4 divisions.

i. Add another 6 dB of attenuation. Signal amplitude
should decrease to 1.0, +0.4 divisions.

j. Return the Vertical Display to 10 dB/DIV and dis-
connect the signal to the RF Input.

7. Amplitude Variation with Change in Resolution
Bandwidth (0.5 dB)

a. Apply the calibrator signal tothe RFINPUT and set the
front panel controls as follows:

FREQUENCY RANGE 0—4.2 GHz
(0—1.8 GHz Option 1)
FREQUENCY 200 MHz
FREQ SPAN/DIV 20 MHz
RESOLUTION
BANDWIDTH 1 MHz
Vertical Display 10 dB/DIV
REF LEVEL —20 dBm
MIN RF ATTEN 0dB

b. Tune the 200 MHz calibrator marker to center screen
and reduce the FREQ SPAN/DIV to 500 kHz. Activate the
FINE REFERENCE LEVEL function and adjust the REF
LEVEL for a signal amplitude of six divisions.

c. Change the RESOLUTION BANDWIDTH to 100kHz
and the FREQ SPAN/DIV to 100kHz. Check that the
amplitude change is not more than 0.5dB.

d. Repeat the procedure for 10 kHzresolution bandwidth
with a FREQ SPAN/DIV of 10kHz.

e. Repeat the procedure for the 1kHz resolution
bandwidth. (If the instrument has Option 3, reduce the
SPAN/DIV to 1kHz.)

f. If the 492 has Option 3, repeat the procedure to check
amplitude variation for resolution bandwidths of 100 Hz
with a FREQ SPAN/DIV of 500 Hz. (Video Filter must be off
or WIDE to maintain a calibrated display at 100 Hz resolu-
tion.)
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8. Check Frequency Response (£1.5dB to 7.1 GHz,
Bands 1, 2, and 3; and £2.5dB to 18 GHz, Band 4)

Frequency response is the amplitude deviation, over a
given frequency range, of a constant level input signal
measured at the analyzer center frequency. It includes
input attenuation, mixer and preselector (when installed)
response, plus mixing mode gain variations (band-to-band).
Measurement requires many small incremental checks
across the spectrum analyzer frequency range. Response at
each check point must be optimized and separated from
spurious responses that are prevalent in instruments
without the preselector. Those instruments that have the
preselector require re-adjusting the PEAKING control at
each check point for frequencies above the range of band 1
(e.g., above 1.7 GHz). Because the frequency range of the
492 is very wide, measuring the response in small
increments is a slow process. A more expeditious method
using a sweep oscillator is described in this procedure.

The procedure for checking frequency response depends
onthe 492 configuration (options installed). Procedures for
each configuration are described in four parts. Refer to the
appropriate part of this step to check your instrument. Test
equipment is the same for each procedure.

NOTE

Loss of signal through interconnecting cables
becomes significant above 1 GHz therefore, use
short (25 inch or less) semi-rigid cable with precision
fittings to interconnect the test equipment. Precision
matching terminations and power dividers are usedto
minimize reflections.

Equipment Recommended

Signal Generator

10 kHz—10 MHz HRGB4

HP8620C Sweeper with
86222B and HP86290A
RF Plug-In Units

Signal Generator
10 MHz—18.0 GHz

Power Meter
Oto—10 dBm,
10 MHz—18 GHz

HP435A with 8481A
and 8482A Sensors

Power Divider HP1167A

3 dB Attenuator,

SMA Confacions Weinschel Model 4M

High Performance 50 Q
Cable, SMA Connectors

50 Q Coaxial Cable,
BNC Connectors

See Equipment Required list

See Equipment Required list

Adapter

N male-to-SMA male See Equipment Required list
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Performance Check Procedure
Part 1

Procedure for Instruments Without Options 1 or 2
(Preselector and Digital Storage)

a. Test equipment setup is shown in Fig. 3-4. Set the
front panel controls as follows:

FREQUENCY RANGE 0—4.2 GHz
(0—1.8 GHz Option 1)

FREQ SPAN/DIV 1 MHz

FREQUENCY 5 MHz

MIN RF ATTEN 30 dB

REF LEVEL 0 dBm

AUTO RESOLUTION On

TIME/DIV 20 ms

Vertical Display 10 dB/DIV

b. Apply the output of a 100kHz to 10 MHz signal
generator, with an output monitor, to the RF INPUT of the
492. Set the generator frequency to 100 kHz and its output
for —6dBm to —10dBm.

c. Change Vertical Display to 2dB/Div and adjust the
492 REF LEVEL so the amplitude of the signal generator
signal is about half screen.

d. Slowly tune the frequency of the signal generator
across the 100 kHz to 10 MHz span, monitoring the output
with the power meter to ensure a constant input signal
level, and note amplitude variations. Response or variations
must not deviate more than £1.5dB from the mean
average.

e. Remove the 10kHz to 10MHz signal source and
connect the test equipment as shownin Fig. 3-5. The output
of the .01 to 2.4 GHz sweep generator is applied through a
3dB attenuator and a semi-rigid high performance coaxial
cable to a power divider. Connect one output of the power
divider directly to the 492 RF INPUT and the other to the
power sensor unit for the power meter. Ensure that all
connections are snug.

f. With the FREQ SPAN/DIV at 200 MHz, tune the
FREQUENCY to approximately 1.0GHz. Adjust the
generator cw frequencyto 1.0 GHz and adjust the output for
—6dBm reading on the power meter.

g. With the Vertical Display at 2dB/DIV, adjust the REF
LEVEL so the amplitude of the signal is about half screen.

h. Set the sweep generator span soit sweeps from .01 to
2.2GHz. Set the generator sweep mode for automatic
internal sweep at its slowest sweep time (100 seconds).
Monitor the power output as the generator sweeps across
the span to ensure that the output remains constant. The
frequency response (deviation from the mean average)
must not exceed +1.5dB. A typical response for the
frequency range of 3.6 to 5.6 GHz is shown in Fig. 3-6.
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Performance Check Procedure

Signal Source (0—10 MHz)

492 Spectrum Analyzer

N

50 Ohm Output

N to BNC Adapter

2727-24

Fig. 3-4. Test equipment setup for checking the 0-10 MHz frequency response.

NOTE

If any part of the span is not within specification, tune
to the center of the respective section and decrease
the FREQ SPAN/DIVto display that portion. Decrease
the sweep of the sweep oscillator accordingly and
check flatness for the narrower portion. It may be
necessary to tune the center frequency across the
respective span in small increments, measuring
response at each point to verify response flatness.

i. Increase the FREQUENCY RANGE to band 2 (1.7—
5.5 GHz). Tune the FREQUENCY to approximately 2.0 GHz
and set the FREQ SPAN/DIV to 100 MHz. For bands 2, 3,
and 4 it is less confusing and easier to check frequency
response in 1 GHz increments. Set the sweep generator
start and stop range for 1.6 to 2.4GHz and the 492
FREQUENCY to 2.0 GHz for the first check.

j. Check the frequency response for the 1.7 to 2.4 GHz
portion of band 2. Amplitude deviation, from a mean
average, must not exceed =1.5dB.

3-16

k. Replace the .01 to 2.4 GHz sweep source with a 2.0to
18 GHz sweep oscillator and connect the test equipment as
shown in Fig. 3-7. Switch the RF plug-in ALC to Mtr.
Connect a coaxial cable between the Recorder Output of the
power meter and the RF plug-in Ext ALC Input. Decrease the
Power Level to approximately —6 dBm and adjust the Gain
for stable operation (output stops oscillating).

|. Tune the 492 FREQUENCY to 3.0GHz. Apply a cw
marker of 3.0 GHz to the 492 input. Reestablish a signal
amplitude of approximately half screen. Switch the Marker
Sweeper on, then sweep the 2.5 to 3.5 GHz portion of band
2.

m. Check and note the frequency response of this
portion. Increase the center FREQUENCY to 4.0 GHz and
the sweep generator span range from 3.5t0 4.5 GHz. Check
the next segment of the band 2 range.

n. Increase the sweep generator and 492 center FRE-
QUENCY to the next 1 GHz segment and check frequency
response for the upper portion of band 2.
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Signal Source

Power Meter

.01—2.4 GHz Sweeper

. RF Unit ..

To RF Out connector (Back Panel)

N to SMA Adapter <

> 3 dB Attenuator

492 Spectrum Analyzer

Power Sensor

Low Lo

ss Coax Cable with SMA Connectors

2727-19A

Fig. 3-5. Test equipment setup for measuring the .01-2.0 GHz frequency response.

41656CHZ  208MHZ/

R REE TR
2727-4

‘ Fig. 3-6. Typical display showing frequency response from a
sweeping signal source.
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o. Return the 492 FREQUENCY RANGE toband 1 andthe
FREQ SPAN/DIV to 200 MHz.

p. Using the above procedure, check the frequency
response of the upper portion of band 1. (Image response for
band 1is4 GHzfrom thetrue signal; therefore, awider span
can be used without interference from the image.)

g. Switch the 492 FREQUENCY RANGE to band 3(3.0to
7.1 GHz). Tune the center FREQUENCY to 3.5 GHz and
reduce the FREQ SPAN/DIV to 100 MHz. Set the sweep
generator for a sweep output from 3.0 to 4.0 GHz.

r. Repeat the procedure, in 1 GHz increments, to check
the frequency response for band 3 andthe remaining bands
to 21.0 GHz. Frequency responseinband 4(7.1—18 GHz)is
+2.5dB and =3.5dB for band 5 (15—21.0 GHz).
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Performance Check Procedure

To Recorder Out connector (Back Panel) )ﬁ
RG/58 BNC Cable \

o

Power Meter

To Ext. ALC Input connector (Back Panel) *»1

® @] rrunt @

To RF Out connector (Back Panel)

N to SMA Adapter C

) 3 dB Attenuator

492 Spectrum Analyzer
Power Sensor

Power Divider

Low Loss Coax Cable with SMA Connectors

2727-20A

Fig. 3-7. Test equipment setup for measuring 2.0-18.0 GHz frequency response.

s. Procedure for checking frequency response, when
using external mixers, is provided in the respective mixer
instruction sheet.

Part 2

Procedure for Instruments with Digital Storage
(Option 2)

The frequency response check for instruments with
Digital Storage is the same as the procedure for Part 1 with
the additional feature of a stored display. Activate VIEW B,
SAVE A, and MAX HOLD. This will provide a stored display
of the frequency response as the frequency range is swept.
Between steps MAX HOLD must be de-activated and re-
activated to clear storage for each sweep.
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Part 3

Procedure for Instruments with Preselector
(Option 1)

a. Test equipment setup is the same as the Part 1
procedure (Figs. 3-4 through 3-6). Set the front panel
controls as follows:

FREQUENCY RANGE Band 1 (0—1.8 GHz)
FREQUENCY 5 MHz

FREQ SPAN/DIV 1 MHz

MIN RF ATTEN 30 dB

REF LEVEL 0 dBm

AUTO RESOLUTION On

TIME/DIV 20 ms

Vertical Display 10 dB/DIV

C‘
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b. Apply the output of a constant level and calibrated
100kHz to 10 MHz signal generator, to the RF INPUT of the
492. Set the generator frequency to 100 kHz and its output
for about —10dBm.

c. Adjust the REF LEVEL so the amplitude of the 100 kHz
signal is about half screen, in the 2dB/DIV mode.

d. Slowlytune the frequency of the signal generator from
100kHz to 10MHz, monitoring the output to ensure it
remains constant. Note the frequency response (amplitude
deviation above and below the average). Frequency
response or amplitude deviation must not exceed =1.5dB.
(See Fig. 3-6 for the average level.)

e. Replace the 100kHz to 10 MHz signal source with a
0.01 to 2.4 GHz sweep oscillator and connect the test
equipment as shown in Fig. 3-5. The output of the sweep
generator is applied through a 3dB attenuator and high
performance coaxial cable to a power divider. Connect one
output of the power divider directly tothe RFINPUT andthe
other output to the sensor for the power meter.

f. Change the FREQ SPAN/DIV to 200 MHz and tunethe
FREQUENCY to approximately 1.0GHz. On the sweep
generator, select a 1 GHz cw marker and adjust the output
for about —6 dBm reading onthe power meter. Withthe 492
Vertical Display in the 2dB/DIV mode, adjust the REF
LEVEL so the signal amplitude is about half screen.

g. Change the sweep generator sweep mode to
automatic internal sweep and set the sweep time to 100
seconds for its slowest sweep time.

h. Check the frequency response as the sweep generator
scans across the 10 MHz to 2 GHz span. Deviation must not
exceed +=1.5dB. (See Fig. 3-6.)

i. Change the FREQUENCY RANGE to band 2 (1.7 to
5.5 GHz) and tune the FREQUENCY to about 2.0 GHz. Set
the FREQ SPAN/DIV to 100MHz, switch the sweep
generator cw marker on and set it to 2.0 GHz. Adjust the
492 PEAKING control for maximum signal amplitude.
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Performance Check Procedure

j. Return the sweep generator to its sweep mode and set
the Start/Stop markers for 1.5 to 2.5 GHz. Sweepthe 1.7 to
2.5 GHz span for band 2 and note the frequency response.
Frequency response or deviation must not exceed 2.5 dB.

NOTE

If any segment or portion of the span fails to meet the
+2.5dB specification, tune the 492 FREQUENCY to
the center of this portion, apply a cw marker at the
center frequency and re-adjust the PEAKING for
maximum response. Decrease the FREQ SPAN/DIV
to display that portion and then recheck frequency
response.

k. Replace the .01 to 2.4 GHz sweep source with a 2 to
18 GHz sweep oscillator. Connect the test equipment as
shown in Fig. 3-7. Switch the RF plug-in ALC to Mtr position
and connect a coaxial cable between the Recorder Output of
the power meter and the Ext ALC Input of the plug-in unit.
Decrease the Power Level to approximately —6 dBm; then
adjust the Gain for stable operation (output stops os-
cillating).

|. Set the FREQ SPAN/DIV to 200MHz and tune the
FREQUENCY to 4.0 GHz. Repeat the PEAKING procedure
with a 4.0 GHz marker and then sweep the upper portion of
band 2 checking frequency response. If necessary, re-check
those portions that do not meet specification after the
PEAKING control has been adjusted for that frequency
portion.

m. Increase the FREQUENCY RANGE to band 3 (3.0 to
7.1 GHz). Tune the center FREQUENCY to approximately
5.0 GHz. Apply a cw marker of 5.0 GHz so the PEAKING can
be adjusted and then return the FREQ SPAN/DIV to MAX.
Sweep the 3.0 to 7.1 GHz frequency range of band 3,
checking frequency response. It may be necessary to check
frequency response in smaller segments, with PEAKING
adjusted for the shorter spans, if the response does not
meet the +2.5 dB specification.

n. Repeat the foregoing procedure to check the response
of the remaining bands to 21 GHz. Frequency response for
band 4 (5.4—18GHz) is =3.5dB and +5.0dB for band 5
(15.0—21.0GHaz).
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Performance Check Procedure
Part 4

Procedure for Instruments with Preselector
and Digital Storage (Options 1 and 2)

The procedure is the same as the procedure in Part 3
with the additional feature of storage. Activate VIEW B,
SAVE A, MAX HOLD and de-activate VIEW A. MAX HOLD
must be re-activated for each sweep to update data stored
for each sweep.

9. Check Preselector Ultimate Rejection (Option 1)

a. Apply a 3.5GHz, —30dBm, signal from a signal
generator to the RF INPUT. Set the front panel controls as
follows:

Table 3-3
NARROW AND WIDE SPANS vs FREQUENCY BAND
Narrow Span Wide Span
Band
Standard Option 3 All Instruments

1—3 10 kHz/Div | 500 Hz/Div 200 MHz/Div
4—5 | 50 kHz/Div | 500 Hz/Div 500 MHz/Div
6 50 kHz/Div | 500 Hz/Div 1 GHz/Div
7—8 | 100 kHz/Div | 500 Hz/Div 2 GHz/Div
9 200 kHz/Div | 500 Hz/Div 2 GHz/Div
10 500 kHz/Div | 500 Hz/Div 5 GHz/Div
11 500 kHz/Div | 500 Hz/Div 10 GHz/Div

FREQUENCY RANGE

Band 2 (1.7—5.5 GHz)

FREQ SPAN/DIV 1 MHz

AUTO RESOLUTION On

Vertical Display 10 dB/DIV

REF LEVEL —30 dBm

MIN RF ATTEN 0dB

TIME/DIV AUTO

Digital Storage (Option 2) VIEW A/VIEW B
Video Filter WIDE

b. Tune the FREQUENCY to center the 3.5 GHz signal
on screen and then reduce the FREQ SPAN/DIV to 10 kHz.
Keep the signal centered on screen as the span is reduced.
Adjust the signal generator output for a full screen display,
adjusting PEAKING to maximize the signal amplitude.

c. Change the FREQUENCY to band 3 (3.0—7.1 GHz).

d. Increase the FREQ SPAN/DIV and check for any
spurious response on the display. Any signal feedthrough
must be down 70dB or more from the level established in
part b of this step. If this condition is not met, it is a good
indication the YIG-tuned filter should be replaced.

10. Check Frequency Span/Div Accuracy (5% of
the selected span/div)

Span accuracy is checked by noting the displacement of
calibrated markers from their respective graticule line over
the center eight divisions of the screen. Range isin a 5-10-
20 sequence and depends on the frequency band and
option as shown in Table 3-3. The frequency span/div
accuracy is checked for all FREQ SPAN/DIV settings on
band 1 and at 500 MHz/Div on band 4.

3-20

Accuracy: Within 5% of selected span/Div
over center 8 divisions of display

a. Set the front panel controls as follows:

FREQUENCY RANGE 0—4.2 GHz (0—1.8 GHz

Option 1)
RESOLUTION
BANDWIDTH 1 MHz
FREQ SPAN/DIV 200 MHz
TIME/DIV 1s
Vertical Display 10 dB/DIV
REF LEVEL —30 dBm
MIN RF ATTEN 0 dB
Digital Storage
(Option 2) VIEW A/VIEW B

b. Connect the CAL OUT to the RF INPUT and adjust the
FREQUENCY to align the 100 MHz markers so the
200 MHz/div accuracy can be measured over the center
eight divisions of the display (two markers per division). It
may be necessary to change the REF LEVEL to obtain
adequate markers. Maximum deviation must not exceed
10 MHz/div (0.25 minor divisions).

c. Change the FREQ SPAN/DIV to 100 MHz and check
the span/div accuracy. Error must not exceed 5% of the
span/div or 5 MHz/div.

d. Changethe MINRFATTENto 10 dB. Removethe CAL
OUT signal to the RF INPUT and apply the microwave comb
generator, as shown in Fig. 3-8. Change to band 4 (5.4 to
18 GHz) and switch the FREQ SPAN/DIVto 500 MHz. If the
492 has Option 1, adjust the PEAKING control for maximum
marker amplitude. It may be necessary to adjust the
FREQUENCY for best marker definition.
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Performance Check Procedure

TM 503 Main Frame

Time Mark Comb Generator
Generator Source

02 o
" ® | o

@ FM Pulse
o (olooo

000/© ¢

Sine Wave
Generator

492 Spectrum Analyzer

Comb Generator Module

2727-58

Fig. 3-8. Test equipment setup for checking span and timing accuracy.

e. Tune a marker to center screen then check the
accuracy over the center eight divisions of the display.
Deviation must not exceed 25 MHz/div.

f. The 1 GHz, 5 GHz, and 10 GHz SPAN/DIV selections
on bands 6 through 11 cannot be checked, however their
accuracy is directly related to the 100 MHz and 200 MHz
selections.

g. Return the FREQUENCY RANGE to band 1 (0—
4.2 GHz or 0—1.8 GHz Option 1). Re-establish a REF LEVEL
of +20 dBm andtune the FREQUENCY to 500 MHz. Reduce
the SPAN/DIV to 50 MHz and select a RESOLUTION
BANDWIDTH of 1 MHz.

h. Remove the comb generator from the RF INPUT and
connect the Marker Output of the time mark generator to
the RF INPUT. Set the FREQ SPAN/DIV to 50 MHz, and
apply 20 ns time markers to the 492 input.

i. Tune towardthe lower frequency end of the band until
50 MHz markers are displayed over the center eight
divisions (10 MHz markers will appear between each
50 MHz marker).

j. Check the accuracy of the 50 MHz/div span.
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Table 3-4
SPAN/DIV vs TIME MARKERS
FREQUENCY Time Mark Generator
SPAN/DIV Marker Output
20 MHz 50 ns
10 MHz 1 us
5 MHz .2 us
2 MHz .5 us
1 MHz 1 us
500 kHz 2 us
200 kHz 5 us
100 kHz 10 us
50 kHz 20 us
20 kHz 50 us
10 kHz .1 ms
5 kHz .2 ms (Option 3)
2 kHz .5 ms (Option 3)
1 kHz 1 ms (Option 3)
500 Hz 2 ms (Option 3)
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Performance Check Procedure

k. Reduce the FREQ SPAN/DIV to 20 MHz and apply
50 ns (20 MHz) markers. Check the span/div accuracy.

I. Change the RESOLUTION BANDWIDTH to 10 kHz
then repeat this procedure to check the FREQ SPAN/DIV
accuracy from 10 MHz downto 1 MHz, using Table 3-4as a
guide torelate time markerstofrequency span/div settings.

m. Remove the time mark generator signal and
reconnect the comb generator to the RF INPUT. Modulate
the 500 MHz comb generator with 2 us (500 kHz) markers
by applying the Marker Output to the Pulse Input of the
comb generator. Change the REF LEVEL to —20 dBm and
tune the FREQUENCY toward 500 MHz until 500 kHz
markers are displayed over the center eight divisions of
display.

n. Check the 500 kHz/div span accuracy.

o. Reduce the RESOLUTION BANDWIDTHto 1 kHzthen
reduce the FREQ SPAN/DIV setting and time marks (see
Table 3-4) to check the accuracy for the remaining FREQ
SPAN/DIV selections.

11. Check Time/Div Accuracy (accuracy within 5%
of time selected)

a. Test equipment setup is the same as that required for
Step 10.

b. Apply the Marker Output from the time mark
generator directly tothe RFINPUT and the Trigger output to
the 492 EXT TRIG connector on the back panel. Set the
controls as follows:

FREQUENCY ~1 MHz
FREQ SPAN/DIV 100 kHz
RESOLUTION

BANDWIDTH 10 kHz
REF LEVEL —20 dBm
TIME/DIV 50 ms
Triggering EXT

Min RF ATTEN 20 dB

c. Apply 50 ms time markers. Tune the FREQUENCY
toward O Hz as the FREQ SPAN/DIV is reduced to zero, so
time markers are displayed on the time domain display (see
Fig. 3-9). Adjust FREQUENCY if necessary.

d. Use the horizontal position control to align a marker
on the 1st graticule line; then check the displacement of
markers from their respective positions over the center 8
divisions. Individual marker displacement must not exceed
5% or 2 minor divisions.
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Fig. 3-9. Display to illustrate how timing accuracy is checked.

e. Check the accuracy of the 50 ms to 2 ms TIME/DIV
settings by applying appropriate markers for each setting
and note the displacement as described in part d of this step.

f. If the instrument has Digital Storage, de-activate the
Digital Storage. Change the RESOLUTION BANDWIDTH to
1 MHz and adjust FREQUENCY for a satisfactory display of
the time markers. Check the accuracy of the 1 msand 20 us
TIME/DIV selections.

g. Remove the time mark generator output to the RF
INPUT and EXT TRIG input of the 492. Connect the comb
generator 500 MHz signal to the RF INPUT and modulate
the comb generator with .1 s markers by applying the
marker output from the time mark generator to the Pulse
input of the comb generator.

h. Setthe TIME/DIVto.1 s and activate INT Triggering.
Change the FREQ SPAN/DIV to 50 MHz and adjust the
FREQUENCY to center the 500 MHz comb signal. If the
instrument has digital storage, activate VIEW A, VIEW B.

i. Change the REF LEVEL to —30 dBm then reduce the
RESOLUTION BANDWIDTH to 1kHz and the FREQ
SPAN/DIV to 100 kHz while adjusting the FREQUENCY to
optimize time markers on the display. Reduce the FREQ
SPAN/DIV to zero.

j. Check the accuracy of the .1 sto 5 s sweep rates by
applying appropriate markers to modulate the comb
generator signal as the TIME/DIV selector is changed over
this range.
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procedure.

) ) f. Check the resolution bandwidth and shape factor for
c. Change the Vertical Display mode to 10dB/DIV. the remaining RESOLUTION BANDWIDTH selections.

Decrease the FREQ SPAN/DIV as necessary to check each
selection. Bandwidth must be within 20% of the bandwidth
selected and the shape factor 7.5:1 or less.
d. Estimate the —60dB bandwidth (see Fig. 3-10B).
Calculate the shape factor (60/6dB bandwidth ratio).
Shape factor should equal 7.5:1 or less. g. De-activate MIN NOISE.
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, 12. Check Pulse Stretcher
l a. Apply 1 ms time marks from the time mark generator =T = .:n,,..,{ /h-..ﬂ R I -
to the RF INPUT of the 492. Set the TIME/DIV to 500 us, || “SpubH GRAZ | SQORHZ/
RESOLUTION BANDWIDTH to 1MHz, Vertical Display to ‘ ! [ B \
' 2dB/DIV, and REFERENCE LEVEL to —10dBm. LN [ + : =
‘ | | [ \ |
1 —6 dB down = o
0.8 MHz 3 \ |
1“5'9 Bandwith Shape Factor| _,,
l b. Tune the FREQUENCY to approximately O MHzsothe p SANDL —a25
amplitude of the markers is near full screen. If necessary [ F -
change REF LEVEL. Digital Storage off, ZERO SPAN/DIV. -60
l =70/
A - L
3 H S
c. Activate PULSE STRETCHER and check that it extends
the fall time of the markers.
l {100 l P s ; ’ [ HEF]
-EBSBY‘{ BOINIHZ SEB‘KHE/‘W
i (1 S | T T
l 13. Check Resolution Bandwidth and Shape Factor 5| _gde [ T 1
(bandwidth within 20% of that selected, shape factor T 0.8 MHz 1
7.5:1 or less) ) [ -Bandwith 1 \ sl
)
50 r -
l a. Apply the CAL OUT signal to the RF INPUT. Set the T / _ \ “
front panel controls as follows: ] -50
/, 1 \
FREQUENCY RANGE 0—4.2 GHz U P4 FOUI [ee -+
(0—1.8 GHz, Option 1) ‘
FREQUENCY 100 MHz t T ¥
REF LEVEL —20 dBm (19084l | OpE 1 OFi.
' Verticdl Display ks il B.M ing 60 dB’c‘I '. to compute o
. easuring own 1
;’;ggj;’_?g:‘mv 500 kHz shape factor.
BANDWIDTH 1 MHz -,
PEAK/AVERAGE Fully cw i
Digital Storage (Option 2) VIEW A/VIEW B
TIME/DIV AUTO Fig. 3-10. Measuring resolution bandwidth and shape factor.
l MIN NOISE On
. b. Adjust the FREQUENCY to center the calibrator signal e. Switch the RESOLUTION BANDWIDTH to 100 kHz and
on screen and measure the —6 dB bandwidth (see Fig. 3- the FREQ SPAN/DIV to 100 kHz. Check the bandwidth and
l 10A). Bandwidth must equal 1 MHz +200kHz. shape factor of the 100 kHz filter by repeating the foregoing
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14. Check Sensitivity (Table 3-5 or Table 3-6)

NOTE

c. Check the noise level below the —30dBm reference
level. Noise level must be —85 dBm or better (—80 dBm if
your instrument has Option 1).

Sensitivity is specified according to the input or

average noise level.

The 492 calibrator is the
reference used to calibrate the display.

d. Check the noise level for 100 kHz and 10 kHz resolu-
tion bandwidths. Compare this level with characteristics
listed in Table 3-5 or Table 3-6.

a. Set the front panel controls as follows:

FREQUENCY RANGE

0—4.2 GHz

e. Change the REF LEVEL to —60dBm and reduce
TIME/DIV to 2s.

(0—1.8 GHz, Option 1)

FREQUENCY Within Band 1

(=500 MHz) f. Check the average noise level for 1kHz resolution
Vertical Display 10 dB/DIV bandwidth against that listed in Table 3-5 or Table 3-6.
MIN RF ATTEN 0 dB
REF LEVEL —20 dBm
FREQ SPAN/DIV 10 kHz g. Repeat this procedure for the remaining coaxial input
RESOLUTION frequency range (100 kHz—21 GHz).
BANDWIDTH 1 MHz
Video Filter WIDE
TIME/DIV 0.5s NOTE

Digital Storage (Option 2)
PEAK/AVERAGE cursor

VIEW A/VIEW B

Top of screen
(control fully cw)

On instruments without Digital Storage, it may be
desirable with some RESOLUTION BANDWIDTH and

b. Calibrate the reference level and display range as per
Operating Instructions; then disconnect the calibrator
signal from the RF INPUT. Change the REF LEVEL to

—30dBm.

REF LEVEL settings to activate the NARROW Video
Filter. This procedure may be usedto check sensitivity
characteristics for optional external waveguide mix-
ers if an accurate signal source has been used to
establish the reference level.

Table 3-5
492 SENSITIVITY

Average Noise Level dBm (Max)

Frauscsy Biangs Resolution Bandwidth Option 3

1 MHz 100 kHz 10 kHz 1 kHz 100 Hz
100 kHz—7.1 GHz (Bands 1—3) —85 —95 —105 =115 —~123
5.4—18.0 GHz (Band 4) —70 —80 —90 —100 —108
15.0—21.0 GHz (Band 5) —65 =75 =85 —95 —103
18.0—26.5 GHz (Band 6)* —70 —80 —90 —100 —108
26.5—40.0 GHz (Band 7)* —65 —75 —85 —95 —103
40.0—60 GHz (Band 8)* —65 —75 —85 —95 —103

60—90 GHz (Band 9)

Depends on mixer

90—140 GHz (Band 10)

Depends on mixer

140—220 GHz (Band 11)

Depends on mixer

*High performance Tektronix Waveguide mixers.
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Performance Check Procedure

Table 3-6
492 (Option 1) SENSITIVITY

Average Noise Level dBm (Max)

Fromunty Rings Resolution Bandwidth Option 3
1 MHz 100 kHz 10 kHz 1 kHz 100 Hz
100 kHz—7.1 GHz (Bands 1—3) —80 —90 —100 —110 —-118
5.4—12.0 GHz (Band 4) —65 =75 =85 —95 —103
12.0—18 GHz (Band 4) —60 =70 —80 —90 —98
15.0—21 GHz (Band 5) — — — —85 —93
18.0—26.5 GHz (Band 6)* —-70 —80 —90 —100 —108
26.5—40.0 GHz (Band 7)* —65 —75 —85 —95 —103
40.0—60 GHz (Band 8)* —65 —75 —85 —95 —103
60—90 GHz (Band 9) Depends on mixer
90—140 GHz (Band 10) Depends on mixer
140—220 GHz (Band 11) Depends on mixer

*High performance Tektronix Waveguide mixers.

15. Frequency Drift (within 200 kHz/hour without
phase lock; within 25 kHz/hour with Option 3 phase
lock)

NOTE

This measurement and residual FM are dependent on
oscillator stability. Therefore, the instrument must
have at least a two hour warm-up period and a re-
stabilization time of at least 10 minutes per GHz of
frequency change if the center frequency is retuned.

a. Select a Vertical Display of 10dB/DIV, REF LEVEL
—20dBm, FREQUENCY RANGE 0—4.2 GHz (0—1.8 GHz
Option 1), FREQ SPAN/DIV of 1 MHz, TIME/DIV at AUTO,
and activate AUTO RESOLUTION.

b. Connect the CAL OUT signal to the RF INPUT. Tune
one of the calibrator markers to center screen. Press the
DEGAUSS button to remove any residual magnetism asthe
signal is centered and the FREQ SPAN/DIV is reduced to
2 MHz of 1 MHz. Allow 10 minutes or more of re-
stabilization time for each GHz of frequency change before
proceeding with this measurement.

c. Adjust REF LEVEL for signal amplitude of 7 divisions.

Decrease the FREQ SPAN/DIVto 50 kHz keeping the signal
centered as necessary with the FREQUENCY control.

d. If the instrument has Digital Storage (Option 2),
activate VIEW A, VIEW B, and MAX HOLD.

REV AUG 1981

e. Check the signal stability or drift over the specified
time period. If the instrument has Digital Storage, drift will
appear as the width of the response less the resolution
bandwidth (see Fig. 3-11) after specified time period.

f. If the instrument has Phase Lock, activate PHASE
LOCK and decrease the FREQ SPAN/DIV to 10 kHz.

Total drift
L
58 1HKE
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o
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~

2726-2 A

Fig. 3-11. Digital stored display showing drift.
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Performance Check Procedure
g. Repeat parts d and e of this step to check stability.

16. Check Residual FM (within 1 kHz for 20 milli-
seconds without phase lock, and within 50 Hz for 20
milliseconds with Option 3 phase lock)

a. Set the FREQUENCY RANGE toBand 1 (0—7.1 GHz or
0—4.1 GHz Option 1). If the 492 has phase lock, cancel
PHASE LOCK and center the calibrator signal with the
FREQUENCY control. (Increase FREQ SPAN/DIV to locate
signal if off screen, then return to 10kHz/div.)

b. Set RESOLUTION BANDWIDTH to 10kHz and the
Vertical Display to LIN. Activate FINE and adjust REF LEVEL
for a full screen display.

c. Position the marker signal with the FREQUENCY
control so the slope (horizontal versus vertical excursion) of
the response can be measured as illustrated in Fig. 3-12A.
SINGLE SWEEP may be advantageous to freeze the display
if the instrument has digital storage.

d. Switch FREQ SPAN/DIV to zero (time domain),
TIME/DIV to 20 ms, and adjust FREQUENCY to positionthe
display near center screen as showninFig. 3-12B. Notethe
peak-to-peak amplitude of the display within any horizontal
division, scaling the vertical deflections according to the
slope estimated in part c. Residual FM must not exceed
1 kHz for 20ms.

e. If the instrument has phase iock, proceed as follows:

1. Switch TIME/DIV to AUTO and activate PHASE
LOCK. Increase FREQ SPAN/DIV to bring the signal on
screen, then reduce the span to 500Hz/div and the
RESOLUTION BANDWIDTH to 1kHz. Keep the signal
centered with the FREQUENCY control.

2. Calculate the slope as described in part c.

3. Switch to zero span and TIME/DIV to 20 ms/div;
then measure residual FM using the same technique
described above. Residual FM, for Option 3 instruments,
must not exceed 50Hz for a 20 ms period.

17. Check Intermodulation Distortion(third orderis
=—70dBc from any two on screen signals within any
frequency span. Option 1, from 1.8 to 18 GHz, IM is
=—70dBc within any frequency span, andfrom 1.7 to
1.8GHz, IM is =—70dBc from any two —40dBm
signals within any frequency span)
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Fig. 3-12. Measuring residual (incidental) FM.

a. Set the front panel controls as follows:

Vertical Display
FREQUENCY RANGE
FREQ SPAN/DIV

RESOLUTION
BANDWIDTH

TIME/DIV

REF LEVEL

MIN RF ATTEN

MIN NOISE

Digital Storage (Option 2)

10 dB/DIV
Band 1

5 MHz

100 kHz

AUTO

—30 dBm

0dB

Off

VIEW A/VIEW B
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b. Apply two signals from two 50 Q sources, separated
about 2MHz and within the frequency range of band 1.
Apply the signals through 20dB attenuators (for isolation),
a BNC "T" connector, and BNC-to-N adapter, to the 492 RF
INPUT (test equipment setup is shown in Fig.
3-13).

c. Adjust the output of the signal generators for two
—30dBm, or full screen signals, on the 492 display.
Decrease the signal frequency separationto 1 MHz and the
FREQ SPAN/DIV to 500kHz. Set the RESOLUTION
BANDWIDTH to 10kHz.

d. Checkthird order intermodulation products (see Fig. 3-
14). Ensure that third order products are —70dB or more
down from the input signal level.

NOTE

Intermodulation products may not appear unless the
input signal level is off screen. Use the VIDEO FILTER
and very slow sweep rates to help resolve these
sidebands.

e. Decrease signal separation and FREQ SPAN/DIV
settings and check again for sidebands. Check IM distortion
at other portions of the frequency range. IM distortion
should be down at least 70 dBc.

f. If the instrument has Option 1, check IM distortion as
follows:

Performance Check Procedure

1. Change the FREQUENCY RANGE to band 2
(1.8 GHz or higher), FREQ SPAN/DIV to 50 MHz, and
RESOLUTION BANDWIDTH to 100kHz. Apply two
signals above 1.8 GHz. Establish a full screen reference
level.

2. Reduce the FREQ SPAN/DIV and RESOLUTION
BANDWIDTH so the noise floor is morethan 70 dB down
from the reference level. Check for IM products.
Sidebands must be 70 dB or more below the signal level.

3. Change the frequencies of the signal generators to
frequencies within the 1.6-to-1.8 GHz range and the
level to —40dBm.

4. Using the above procedure, measure IM distortion.
IM products must be 70dB or more down from the
—40dBm signal level.

18. Check Harmonic Distortion (—60 dBc or
—100 dBc for Option 1, below level of a full screen
signal in MIN DISTORTION mode)

a. Set the front panel controls as follows:

FREQUENCY RANGE Band 1
FREQ SPAN/DIV 5 MHz
AUTO RESOLUTION On
Vertical Display 10 dB/DIV
REF LEVEL —30 dBm
MIN RF ATTEN 0dB
Video Filter WIDE

Digital Storage (Option 2) VIEW A/VIEW B

492 Spectrum Analyzer

Signal Generator #1

Signal Generator #2

e 1@
EDIDIJ‘..O

RFIn| O

N to BNC Adapter

20 dB Attenuator

4 b

20 dB Attenuator

BNC T-Connector

2727-10A

Fig. 3-13. Test equipment setup for measuring intermodulation distortion.
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Performance Check Procedure

freq. mm— f1. 12

Third (3rd) Order Intermodulation Products 2727-15

Fig. 3-14. Intermodulation products.

b. Apply the output of the signal generator, through a
low-pass or bandpass filter (with a minimum of 40 dB rolloff
to attenuate multiples of the generator frequency), to the
492 RF INPUT (see Fig. 3-15). Frequency of the signal
generator depends on the frequency characteristics of the
filter. Ensure that the REF LEVEL isinthe MIN DISTORTION
mode.

c. Tune the 492 FREQUENCY to the applied signal
frequency. Adjust the generator output for a full screen
(—30dBm) signal.

d. Activate AF. Adjust the FREQUENCY so the 2nd
multiple of the input frequency is centered. Increase the
REF LEVEL to —50dBm, decrease the FREQ SPAN/DIV to
500kHz and the RESOLUTION BANDWIDTH to 10 kHz.

e. Check the display for harmonic spurii (spurious
responses) of the input signal. Harmonic spurii must be
down 60dB or more from the —30dBm carrier (—40dB
below top of screen).

f. Increase the FREQUENCY to the 3rd harmonic. Check
for harmonic spurii. Again responses must be down 40 dB
from the top of the screen (60 dBc).

Signal Source

492 Spectrum Analyzer

Bandpass or Lowpass Filter

2727-21
i

Fig. 3-15. Test equipment setup to check harmonic distortion.
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g. If the instrument has Option 1 and Option 3, increase
the REF LEVEL to —70 dBm, decrease the FREQ SPAN/DIV
to 2kHz and the RESOLUTION BANDWIDTH to 100 Hz. De-
activate the Video WIDE Filter. Check that harmonic spurii
are 100dB or more down from the —30dBm carrier level.

19. Check Phase Lock Noise Sidebands, Option 3
only (70dB or more down at 1kHz resolution and
50kHz away from a locked signal)

a. Set the front panel controls as follows:

Vertical Display 10 dB/DIV
FREQ SPAN/DIV 20 MHz
TIME/DIV AUTO

REF LEVEL —20 dBm
AUTO RESOLUTION On

Digital Storage (Option 2) VIEW A/VIEW B

b. Apply the CAL OUT to the RFINPUT. Center one of the
markers on screen withthe FREQUENCY control. Adjustthe
REF LEVEL for a full screen display.

c. Keep the calibrator marker centered as the FREQ
SPAN/DIV is reduced to 50kHz and the RESOLUTION
BANDWIDTH is decreased to 1 kHz. Note that Phase lock is
operative.

d. Increase REF LEVEL 20 dB to position the signal peak
20dB above the reference line. Check the amplitude of
noise sidebands 50kHz away from the signal (Fig. 3-16).
Phase lock noise sidebands should be 70 dB or more down
from the signal level or 50 dB below the top of the screen.

20. Check Residual Response (<—100dBm)

a. Remove all signals to the RF INPUT and set the front
panel controls as follows:

FREQUENCY Bands 1—3
(100 kHz—7.1 GHz)
FREQ SPAN/DIV 10 MHz
REF LEVEL —50 dBm
MIN RF ATTEN 0dB
RESOLUTION
BANDWIDTH 10 kHz
TIME/DIV AUTO
Vertical Display 10 dB/DIV

Digital Storage (Option 2) VIEW A/VIEW B

b. Scan the frequency range of bands 1, 2, or 3 in
100MHz increments. Note the amplitude of any spurious
response. Spurii amplitude must not exceed —100dBm. (By
activating AF after each increment, itis easier todetermine
100 MHz increments.)

REV AUG 1981
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- 48BN thewdz  seKH2/

il} Noise down
=70dB

2727-11A

Fig. 3-16. Typical display of phase lock noise.

21. Check Lo Emission Out the RF INPUT (less than
—10 dBm, or less than —70 dBm, for Option 1 instruments)

Two methods or procedures can be used to check EMI:

1. Connect a sensitive power meter (see equipment
list) to the RF INPUT and directly measure tthe emitted
signal level.

2. Use a high frequency spectrum analyzer with loop
coupling probe to sniff or check around the front panel
output ports for EMI radiation.

22. Check Digital Storage (Option 2)

a. Set the front panel controls as follows:

FREQUENCY 100 MHz
FREQ SPAN/DIV 10 MHz
RESOLUTION

BANDWIDTH 1 MHz
Vertical Display 2 dB/DIV
REF LEVEL —12 dBm
RF ATTEN 20 dB
Digital Storage (Option 2) VIEW A

b. With the calibrator signal applied to the RF INPUT,
tune the signal to center screen while reducing the FREQ
SPAN/DIV to 200kHz. Change the Vertical Display to
2dB/DIV, then activate SAVE A.

c. Change the REF LEVEL to —10dBm. Activate VIEW B.
Display B should be 2 dB below display A.
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Performance Check Procedure

d. Activate B—SAVE A. Check that B—SAVE Adisplay is
the algebraic difference between display B and Display A
(see Fig. 3-17).

e. De-activate SAVE A and B—SAVE A.

-50EH E00REZ 200KHZ/

Display of B-Save A

Display A / 1
A ians N e maa e SRR
Display B :
DB/ DB - O-1\d 1 BHZI|
- | P o |
2726-18

Fig. 3-17. Multiple exposure to illustrate how the differential
between two signals can be measured.

23. Check Triggering Operation and Sensitivity (in-
ternal trigger sensitivity =1 division, external trigger
=0.5V, 15 Hz to 1 MHz)

a. Apply the output of a signal generator, modulated by a
sine-wave generator, to the RF INPUT of the 492. Monitor
the output of the sine-wave generator with a test os-
cilloscope (see Fig. 3-18).

b. Set the front panel controls as follows:

Vertical Display LIN
FREQ SPAN/DIV 10 kHz
TIME/DIV 20 ms
RESOLUTION

BANDWIDTH 1 MHz
REF LEVEL —30 dBm

Digital Storage (Option 2) VIEW A/VIEW B

c. Set the signal generator for a —30dBm, 100 MHz

signal andtunethe 492 FREQUENCY to center the signal on
screen.

d. Decrease the output of the signal generator so the
display is half screen, then modulatethe signal with a 1 kHz
sine wave.

492 Spectrum Analyzer

EOResORORm e

7000 Series
Test Oscilloscope

Sine Wave

@ Generator
O,
o
+@®
Vert. Input

RF Input

Modulated RF

2727-22

Fig. 3-18. Test equipment setup for checking triggering requirements.
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e. Decrease the FREQ SPAN/DIV to O. Adjust the
FREQUENCY control if necessary to keep the signal
centered.

f. Adjust the sine-wave generator output for a modula-
tion amplitude of one division, then switch TRIGGERING to
INT.

g. Check the internal trigger operationthroughthe 15 Hz
to 1 MHz frequency range.

NOTE

Because of deflection amplifier response the display
amplitude will decrease at the high frequency end.

The triggering signal can also be applied, through a
BNC-to-pin-jack cable, to pins 1 and 2 (see Fig. 3-25)
of the rear panel ACCESSORIES connector (pin 2 is
Video in, pin 1 Ext Video select).

h. Disconnect the test equipment. Apply, through a BNC
"T" connector and coaxial cable, the sine-wave generator
output to the EXT IN HORIZ/TRIG connector on the back
panel of the 492 (see Fig. 3-19). Monitor the input signal
amplitude with a test oscilloscope.

i. Set the sine-wave generator frequencyto 1 kHz. Adjust
its output level for 1V peak-to-peak (0.5 V peak) as indicated
on the test oscilloscope (see Fig. 3-20).

j. Change the 492 TIME/DIV to .2s. Activate the EXT
Triggering.

k. Check that sweep runs as the generator frequency is
varied from 15Hz to 1 MHz.

|. Return the TRIGGERING to FREE RUN and the input
signal level to O volt.

24. Check External Sweep Operation (O to 10V
+1V should provide a full sweep across the 10
division graticule span)

a. With the test equipment connected as directed for the
previous step, change the TIME/DIV to EXT and deactivate
VIEW A/VIEW B.

REV AUG 1981
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b. Change the Vertical Display to 2 dB/DIV and position
the crt beam on the left graticule edge with the
POSITION control. This establishes the OV reference.

c. Connect the output of the sine-wave generator, with a
frequency of 1kHz, to the back panel EXT IN connector.
Increase the output for a full 10 division sweep.

d. Check the output peak-to-peak voltage level of the
generator. Qutput should equal 20V 2V peak-to-peak
(10V £1V peak).

NOTE

A variable voltage source can be used in lieu of the
sine-wave generator to check external sweep opera-
tion.

e. Disconnect and remove the test equipment. Return
TIME/DIV to AUTO.

25. Check Vertical Output (Provides 0.5V 5% of
signal per division of display from the centerline)

a. Connect the VERT OUTPUT to the input of a dc-
coupled test oscilloscope with a sensitivity of 1V/DIV and
sweep rate of 10 ms.

b. Set the 492 controls as follows:

FREQUENCY 100 MHz
Triggering FREE RUN
TIME/DIV AUTO
Vertical Display 2 dB/DIV
RESOLUTION

BANDWIDTH 100 kHz
FREQ SPAN/DIV 100 kHz
REF LEVEL —20 dBm

Digital Storage (Option 2)  Off

c. Applythe CALOUT signaltothe RFINPUT andtunethe
100MHz signal to center screen.

d. Activate the FINE step REF LEVEL function and adjust
the REF LEVEL for an eight division display.

e. Check the vertical signal output level on the test
oscilloscope. Output level should equal plus and minus 2
volts for a total of 4 volts =0.2 volt (see Fig. 3-21).
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7000 Series
Test Oscilloscope

e

©0 o

Sine Wave
Generator

Ext. In (Horiz. Trig.)

(ONOXONOXO,

©
| |

492 Rear Panel

C

492 Spectrum Analyzer

2727-23A

Fig. 3-19. Test equipment setup to check external triggering and horizontal input characteristics.

i

I S—

b dodebod g g gt

—0.5 V/division of display on the 492
(4.0 V for full screen) v

|

- J

ISRl SR

-
%

2727-13 ’ 2727-14A
Fig. 3-20. Test oscilloscope display of a sinewave input signal to Fig. 3-21. Display of a full screen signal at the Vertical Output
EXT TRIG connector (input 0.5 V peak or 1.0 V peak-to-peak). Connector.
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26. Check Horizontal Signal Output (0.5V +5% c. Returnthe TIME/DIV to AUTO; disconnect and remove
I either side of center screenwith afullrange of —2.5V the test equipment.
. to +2.5V £10%)
a. Connect a dc-coupled test oscilloscope to the HORIZ
l OUTPUT connector. Set the 492 TIME/DIV to MNL position.
b. Adjust the crt beam five divisions either side of center
I screen with the MANUAL SCAN control. The output range This concludes the Performance Check part of the
should equal —2.5V to +2.5V +10%. Calibration Procedure.
I REV AUG 1981 3-33
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Adjustment Procedure

ADJUSTMENT PROCEDURE

If the 492 operation is out of tolerance for a particular
specification, determine the cause, repair if necessary, then
use the appropriate adjustment procedure to return the
instrument operation to specification. After any adjust-
ment, repeat that part of the Performance Check to verify
operation.

Allow instrument to warm-up for at least 2 hours in
ambient air of +20°C to +30°C before performing an
adjustment.

Waveform illustrations used in these instructions may
be idealized. They are not intended to be representative of
specification tolerances.

Adjustment steps that interact are noted, and reference
ismade withinthe procedure tothe affected circuit or steps.

STATIC DISCHARGE CAN DAMAGE MANY
SEMICONDUCTOR COMPONENTS USED IN
THIS INSTRUMENT.

Many semiconductor components, especially MOS
types, can be damaged by static discharge. Damage
may not be catastrophic, therefore, not immediately
apparent. It usually appears as a "weakening” of the
semiconductor characteristics. Devices that are par-
ticularly susceptible are: MOS, CMQOS, JFETs, and
high impedance operational amplifiers. Damage can
be significantly reduced by observing the following
precautions.

1. Handle static-sensitive components or circuit
assemblies at or on a static-free surface. Work
station areas should contain a static-free bench
cover or work plane such as conductive

polyethylene sheeting and a grounding wrist
strap. The work plane should be connected to
earth ground.

2. All test equipment, accessories, and soldering
tools should be connected to earth ground.

3. Minimize handling by keeping the components in
their original containers until ready for use.
Minimize the removal andinstallation of semicon-
ductors from their circuit boards.

334

4. Hold the IC devices by their body rather than the
terminals.

5. Use containers made of conductive material or
filled with conductive material for storage and
transportation. Avoid using ordinary plastic con-
tainers. Any static sensitive part or assembly
(circuit board) that is to be returned to Tektronix,
Inc., should be packagedinits original container or
one with anti-static packaging material.

Table 3-7
ADJUSTMENT STEPS FOR CALIBRATING THE 492

Adjustment Step Page
1. Adjust and check low voltage supply ...... 3-35
2. Adjustcrtdisplay .................... 3-35
3. Adjust deflection amplifier gain and fre-

QUENCY FeSPONSE . . o v v v vt e e e e e 3-38
4. Adjust sweep timing ................. 3-40

5. Calibrate 1st LO system and center
frequency control ... ................. 3-41

6A. Check/Adjust the Cavity 2nd LO. ............ 3-45
6. Calibrate 2nd LO frequency and adjust tuning
FANGE: o osssmmmmmnssss Bwasmsssss 3-46
7. Adjust 1st converter bias . ... ........... 3-49
8. Baselineleveling . ................... 3.51
9. Log amplifier calibration . .............. 3-54
10. Calibrating resolution bandwidth and shape
factor . ... ... 3-56
11. Presetting the variable resolution gain and
band 1eveling . : s « swswe s s s s smomm s yssa 3-59
12. Calibrator outputlevel . ... ............. 3-60
13. IF gaincalibration . . . ... .............. 3-60
14. Digital storage calibration . ............. 3-61
15. Setting B—SAVE A reference level . . ... ... 3-63
16. Band leveling for coaxial bands (1—5) . . .. .. 3-64
17. Band leveling for waveguide bands (6—11) .. 3-65
18. Preselector driver (Option 1) calibration . . . .. 3-66
19. Phase lock calibration . ...........cov 3-68
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Preparation

Remove the cabinet of the 492 as follows:

a. Set the 492 on its face or front panel.

b. Loosen the four screws through the back rubber feet.

c. Pull the cover up and off of the 492.

1. Adjust and Check Low Voltage Power Supply

a. Connect a Variac (line voltage regulator) in line with
the 492 power input and set the Variac for 117 Vac.

b. Connect a digital voltmeter (DVM) to +15V test point
(Fig. 3-22B) onthe Z Axis board to monitor the +15 V supply.

c. Remove the power supply cover screw located below
the T0MHz IF OUTPUT JACK on the rear panel (see Fig.
3-22A). This will provide access to the +15V adjustment,
R6028.

d. Insert a narrow bit screwdriver through the screw hole
and engage adjustment R6028. Adjust for +15 volts on the
DVM.

e. Vary the input voltage range from 90 to 132 Vac and
note that the +15V supply remains regulated.

f. Check the other supply voltages at test points indicated

in Fig. 3-22B against tolerances listed in Table
3-8.
Table 3-8
POWER SUPPLY VOLTAGE TOLERANCES
Supply Tolerance
+9V +9Vto+10V
=BV —4.95 V to —5.05 V
—15V —14.90 V to —15.05 V
+5'V +4.95 V to +5.05 V
+17 V +170Vto+17.5V
+100 V +95 Vto +105 V
+300 V +295 V to +305 V

REV AUG 1981

Calibration—492/492P (SN B029999 and below) Service Vol. 1

Adjustment Procedure

g. Remove the line voltage regulator (Variac) and
reconnect the 492 directly to the power source.

2. CRT Display (Z Axis board)

a. Set the front panel controls as follows:

FREQ SPAN/DIV MAX
AUTO RESOLUTION On
TIME/DIV 5 ms

REF LEVEL —50 dBm
Video Filter NARROW
MIN RF ATTEN 0dB
Vertical Display 10 dB/DIV
Digital Storage (Option 2)  Off

b. Adjust the REF LEVEL so the trace is mid-screen; then
adjust Trace Rotation, R1021 (Fig. 3-23), sothetrace aligns
with the graticule line.

c. Change the REF LEVEL to —70dBm and Vertical
Display to 2dB/DIV.

d. Alternately switch the Vertical Display between the
2dB/DIV and 10dB/DIV mode, increasing REF LEVEL to
—80dBm in the 10dB/DIV mode, and adjust Geometry,
R1051 (Fig. 3-23), for the straightest trace at the top and
bottom of the screen.

If the 492 has Digital Storage, use the PEAK/AVERAGE
cursor, positioned to the top and bottom as a reference, to
adjust Geometry (R1051).

e. Change the FREQ SPAN/DIV to 200 MHz and activate
2dB/DIV mode; then adjust Focus, R3033 (High Voltage
module see Fig. 3-23), to defocus the frequency dot. Adjust
Astigmatism, R1058 (Fig. 3-23), for a round dot. Re-adjust
Focus for the sharpest dot.

f. Using the crt readout characters, adjust Auto Focus
Gain, R1063 (Fig. 3-23), for the best edge focus at low
intensity and the Auto Focus Tracking, R1067 (Fig. 3-23),
for best focus at high intensity.

g. Lift one end of R4036 (wire strap) in HV Module (Fig. 3-
24). Connect digital voltmeter (DVM) to TP4028 (Fig.
3-24). Set TIME/DIV to MNL and adjust MANUAL SCAN
fully ccw.

h. Turn INTENSITY control fully cw and adjust beam
current with R1027 (Fig. 3-23) for 0.90 volt.
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i. Reinstall lifted end of R4036 and disconnect DVM. k. Checkthetrace andreadout tracking asthe INTENSITY

is varied; brightness of both should track.

j- Turn INTENSITY down until trace is just discernible.
Adjust R1030 (Fig. 3-23) so the readout characters are just
discernible.

c:

A. Location of +15 V adjustment.

- TP1036 TP1046 TP1048 TP1052
TP1034 5V +15V  +100V +300V

sVl &

B. Voltage test points in Z-Axis circuit board.

2727-29A

Fig. 3-22. Low voltage power supply adjustments and test point locations.
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Calibration—492/492P (SN B029999 and below) Service Vol. 1
Adjustment Procedure

e
R1055 il Vertical Gain R1066 (Y

? o

Auto Focus Trac
Auto Focus Gain R1063—
Asngma'u_sm R1058
Geometry R1051

Intensity R1030
Intensity Limit R1027
Trace Rotation R1021

272733

Fig. 3-23. Adjustments and test points on the deflection ampli- Fig. 3-24. Location of wire strap (W4036) on high voltage circuit
fier, High Voltage module, and Z Axis/RF Interface board. board.

Partial of 492 Back Panel showing J104 Accessory Connector
/

/

=

—=

J104 Accessory
13 1

25 14

Pins pin

-
3

Test Oscilloscope

O o BNC to pin-jack adapter
o —

Ext Video In

Digital Function
Muitimeter Generator

e
°© o9

Time Mark
Generator

®@®|o

o @e

poooe
0oooo

Vert In

BNC T-Connector

2727-16¢

Fig. 3-25. Test equipment setup for calibrating the Deflection Amplifier.
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Adjustment Procedure

3. Deflection Amplifier (gain and frequency
response)

a. Test equipment setup is shown in Fig. 3-25. Set the
TIME/DIV to 5 ms. Vertical Display to 2 dB/DIV, and switch
Digital Storage off. Position the trace on the bottom
graticule line.

b. Apply a 5kHz, O to +4V signal, from the sine-wave
generator, through a BNC-to-pin-jack adapter, to the Ext
Video input (pin 2) and Video Select (pin 1) of the
ACCESSORIES jack (see Fig. 3-25).

c. Adjust Vert Gain, R1066 (Fig. 3-23), for a full screen
display (Oto +4 V). Remove the 5 kHz signal from pin 2 of the
ACCESSORIES jack.

d. Switch POWER off. Remove and install the Sweep
board on an extender.

e. Switch POWER on; set TIME/DIV to MNL, and Vertical
Display to 2dB/DIV.

f. Connect a digital voltmeter (DVM) to TP1061 (Fig.
3-23) and adjust MANUAL SCAN for 0.0 volt at TP1061.
Adjust horizontal Position to center MANUAL SCAN dot.

CAUTION DISCONNECT P(
_ BEFORE REMOVING PO'

2868888 fhRENREY

aangsasa

.....

fl2727-37A°

Fig. 3-26. Location of TP1101 on Crt Readout.

g. Adjust MANUAL SCAN for a reading of +5 volts at

TP1061. Now adjust Horiz Gain, R1055 (Fig. 3-23), to

position the crt beam to the right graticule edge (10th
graticule line).

Q1024 Q1031 Q1043

TP1011
(on CRT
Readout, upper

left corner) &I

Q1072 Q1095

b

2727-32A

Fig. 3-27. Test points and adjustments on the Deflection Amplifier board for gain and frequency response calibration.
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Calibration—492/492P (SN B029999 and below) Service Vol. 1

h. Adjust MANUAL SCAN so crt beam moves to the left
edge of the graticule and check that the voltage at TP1061 is
now approximately —5.0 volts.

i. Turn the POWER off, disconnect the DVM, andreplace
the Sweep board. Remove and install the Deflection
Amplifier board on an extender.

j. Change the test oscilloscope to Ext Trigger. Apply the
Readout Off signal at TP1011 (Fig. 3-26), in the upper left
corner of the CRT readout board, tothe test oscilloscope Ext
Trigger input. Adjust the controls for a triggered sweep.
Turn the 492 sweep off by activating SINGLE SWEEP, de-
activate Digital Storage and ensure READOUT is on.

Adjustment Procedure

k. Connect the test oscilloscope probe tothe collectors of
Q1031 and Q1024. Adjust C5021 (Fig. 3-27) for the best
frequency response (no overshoot or rolloff).

I. Connect the probe to the collectors of Q1043 and
Q1049. Adjust C4057 (Fig. 3-27) for the best response.

m. Connect the probe to the collectors of Q1072, Q2078
(Fig. 3-27), and adjust C4061 for the best response.

n. Connect the probe to the collectors of Q1095, Q2096
(Fig. 3-27), and adjust C5104 for best response.

o. Remove the probe and Ext Trigger connection to
TP1011.

492 Back Panel showing J104 Accessory Connector

J104 Accessory

Ext |
31 (S
0000

pin pin
1 2

n

o Ml

— "1

BNC to pin-jack adapter

Gnd. Ext Video

—_

Time Mark
Generator

‘ Marker Out
G

Trigger Out

492 Spectrum Analyzer

2727-17A

Fig. 3-28. Test equipment setup for calibrating sweep timing.
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Adjustment Procedure

p. Check the appearance of “Z"” in GHz of the frequency
readout. If necessary, adjust C5104 and C4061 (vertical
output) for the straightest top on the Z.

g. Set Vertical Display to LIN and adjust REF LEVEL for
100uV/. Set TIME/DIV to MNL and adjust MANUAL SCAN
fully clockwise.

r. Adjust C5021 and C4057 for best REF LEVEL readout
(straight letters and numerals).

4. Adjust Sweep Timing

a. Turn the POWER off; remove and install the Sweep
board on an extender, then switch the POWER on. Test
equipment setup is shown in Fig. 3-28. Select EXT
Triggering, TIME/DIV of 10 ms, and a FREQ SPAN/DIV of
10 MHz or less.

b. Apply 10 ms time marks from the time-mark generator
to the EXT Video In (pin 2 and 1 of the ACCESSORIES jack,
see Fig. 3-28) and the Trigger Output of the time-mark
generator to the EXT TRIG input on the back panel of the
492. This should provide a display of 10 ms markers.

c. Adjust Sweep Timing, R5105 (see Fig. 3-29), for 1
marker /division. (Use POSITION adjustments to align
markers.)

d. Check the remaining TIME/DIV selections for £5% or
less error over the center 8 divisions.

e. Setthe TIME/DIV to AUTO, FREQ SPAN/DIV to MAX,
and activate AUTO RESOLUTION.

f. Check the Time/Div versus Resolution Bandwidth as
per Table 3-9 for the different FREQ SPAN/DIV settings.

g. Return Triggering to FREE RUN and remove the time-
mark generator markers to the 492. Reposition the trace if
moved in part ¢c. Turn POWER off and remove the board
extender. Replace the Sweep board in its Mother board
location.

...........

TP1061

Fig. 3-29. Location of timing adjustment R5105 and TP1061 on sweep board.
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Table 3-9

Calibration—492/492P (SN B029999 and below) Service Vol. 1
Adjustment Procedure

a. Adjust Coarse Tune Range
PART 1

RESOLUTION AND SWEEP RATE

AS A FUNCTION OF SPAN IN THE AUTO MODE

(1st LO Driver board 670-5551-03 and up)

FREQ SPAN/DIV | RESOLUTION TIME/DIV
MAX 1 MHz 20 ms 1) Test equipment setup is shown in Fig. 3-30. Set
the front panel controls as follows:
400 Wbk 1 MHz 10 ms FREQUENCY RANGE 0-42 GHz (0-1.8 GHz
100 MHz 1 MHz 10 ms Option 1 and activate
50 MH EXTERNAL MIXER). If the
0 Mtz 1 ke 10 ms 492 has Option 1 and
20 MHz 1 MHz 10 ms Option 8 (External
Mixer deleted), switch
10 Mz 1 MHz 10 ms POWER off, remove Pre-
5 MHz 100 kHz 10 ms selector Driver board,
switch POWER on and
2 MHz 100 kHz 10 ms select band 1.
1 MHz 100 kHz 10 ms FREQ SPAN/DIV 200 MHz
TIME/DIV MNL
500 kHz 100 kHz 10 ms Triggering EREE RUN
200 kHz 10 kHz 10 ms MANUAL SCAN Midrange
100 kHz 10 kHz 10 ms
50 kHz 10 kHz 10 ms
20 kHz 10 kHz 10 ms 2) Connect the digital voltmeter (DVM) set to the
200 V range between TP1058 of the 1st LO Driver and
10 kHz 1 kHz 50 ms chassis ground (Fig. 3-31), sothe voltage at the test point
can be monitored. Adjust FREQUENCY for a readout of
OFTION 3 ONLY 0 MHz as the FREQ SPAN/DIV is reduced to 5 MHz.
5 kHz 1 kHz 20 ns Note the DVM reading.
2 kHz 1 kHz 10 ms
1 kHz 100 Hz bs
500 Hz 100 Hz 1s 3) Tune the FREQUENCY for a readout of 4.278 GHz

(switch FREQ SPAN/DIV to 200 MHz to facilitate tuning
then reduce to 5 MHz and press DEGAUSS for the final
adjustment).

5. Calibrate the 1st LO System and Center

Frequency Control

This is a two part procedure. The first applies to 492 and

429P instruments with 1st LO Driver board 670-5551-03

4) Note the DVM reading.

and up. The second applies to 492 instruments with 1st LO
Driver board 670-5551-00through 670-5551-02. An alter-
nate procedure for the 492P is also providedinpart 1, using

program control.

Before proceeding with this step, check sweep timing

and amplitude accuracy.

REV AUG 1981

5) If the differential between O MHz and 4.278 GHz
is not 20.00 V, adjust Coarse Tune Range R1032, onthe
Center Frequency Control board (Fig. 3-31) until the
difference betweenthe twofrequency pointsis 20.00 V.
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Adjustment Procedure
PART 2

(1st LO Driver board 670-5551-00 through 670-5551-02)

1) Test equipment setup is shown in Fig. 3-30. Set
the front panel controls as follows:

FREQUENCY RANGE 0-4.2 GHz (0-1.8 GHz
Option 1 and activate
EXTERNAL MIXER). If the
492 has Option 1 and
Option 8 (Ext Mixer
deleted), switch POWER
off, remove Preselector
Driver board, then
switch POWER on, and

select band 1.
FREQ SPAN/DIV 200 MHz
TIME/DIV MNL
Triggering FREE RUN
MANUAL SCAN Midrange

2) Connect the digital voltmeter (DVM), set to the
200 V range, between TP1058 of the 1st LO Driver (Fig.
3-31) and chassis ground, so the voltage atthe test point
can be monitored; then adjust the FREQUENCY for a
readout of O MHz. Reduce the FREQ SPAN/DIV to
5 MHz to obtain an accurate readout.

3) Note the DVM reading.

4) Tune the FREQUENCY to 4.278 GHz (switch the
FREQ SPAN/DIV to 200 MHz to facilitate tuning, then
reduce the span to 5 MHz and press DEGAUSS).

5) Note the DVM reading.

6) If the differential between O MHz and 4.278 GHz
is not 20.00 V, adjust Coarse Tune Range R1032, onthe
Center Frequency Control board (Fig. 3-31), until the
difference between the twofrequency pointsis obtained.

b. Calibrate 10 V Supply
PART 1

(1st LO Driver board 670-5551-03 and up)

1) Connect the DVMto TP1059, onthe 1st LO Driver
(Fig. 3-31A).

2) Adjust R1034 (Fig. 3-31A for —10.00 V.

PART 2
(1st LO Driver board 670-5551-00 through 02)

1) Connectthe DVM to TP1032, onthe 1st LO Driver

board (Fig. 3-31).

3-42

2) Adjust R1037 (Fig. 3-31) for —10.00 V.

c. Adjust Sweep Offset
(1st LO Driver boards 670-5551-00 through 03 and up)

1) Connect a shorting strap from TP1035, on the
Span Attenuator board, to chassis ground (Fig. 3-31).
Monitor the voltage on TP1073(Fig. 3-31) withthe DVM.

2) Adjust Sweep Offset R1063 for 0.00 V.

3) Remove shorting strap and switch EXTERNAL
MIXER off.

d. Calibrate Frequency Span to Center Frequency
Readout

PART 1

(1st LO Driver board 670-5551-03 and up)

1) Apply the Calibrator output to the RF INPUT. Set
the FREQ SPAN/DIV to 100 MHz, activate FREQUENCY
CAL, then set the readout calibration at the center of the
CAL range (range is about £15 MHz). Deactivate the
FREQUENCY CAL function.

2) Initialize the front panel control settings by
switching POWER off, then on. Set the FREQ SPAN/DIV
to 200 MHz, TIME/DIV to AUTO, and REFERENCE
LEVEL to —30 dBm (MIN RF ATTEN at O dB).

3) Adjust the FREQUENCY totunethe 18th marker of
the Calibrator signal to the center of the screen, then
reduce the FREQ SPAN/DIV to 2 MHz, activate
DEGAUSS, and set the FREQUENCY readout to
1.800 GHz.

4) Adjust the 1st LO Offset R1032 (Fig. 3-31) on the
1st LO Driver board to center the 1.8 GHz marker.

5) Tune the FREQUENCY for a readout of 100 MHz
(switch the SPAN/DIV to a higher setting to facilitate
tuning then back to 2 MHz). Degauss by pressing
DEGAUSS.

6) Adjust 1st LO Sensitivity R1031 (Fig. 3-31) onthe
1st LO Driver board to center the 100 MHz marker.

7) Repeat these steps to correct for any interaction.
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Calibration—492/492P (SN B029999 and below) Service Vol. 1
Adjustment Procedure

492 Spectrum Analyzer

Time Mark  Digital
Generator Voltmeter

.-
®
%

0

2727-27A

Fig. 3-30. Test equipment setup for calibrating sweep ramp for the 1st LO Driver.

Span Attenuator

Center Frequency Control

“moza (mozs)- Wi

: 1st LO Driver
’ \{ 2 3¢, E &le Wi Coarse Tune Range R1032

,,. - ¥, Iy

TP1011 (TP1025) i e y . ’ {8 : Preselector Driver

i o
Bl TP 1059 (TP1032)

Video Processor

2727-408

Fig. 3-31. 1st LO balance and span adjustments and test points. (Circuit numbers in parenthesis apply to earlier version
boards.)

REV AUG 1981 3-43



Calibration—492/492P (SN B029999 and below) Service Vol. 1
Adjustment Procedure

ALTERNATE PROCEDURE FOR 492P INSTRUMENTS

Instructions for the 405 program at the end of this step
are given in parentheses.

1) Send:

"INIT;REF —20;SPAN 2M;SIG"”
“FREQ 100M;DEG;SIG;WAIT;FREQ 1.8G; DEG;
SIG; WAIT; REP 1200”
This will give an adjustment sequence for about two
minutes. If necessary, re-sendthe commandto complete
the adjustment.

(Press USER key 3 to startthe sequence and pressthe
BREAK key to stop.)

2) If the adjustments are fairly close, two signals will
appear on screen on alternate sweeps; a large and a
small signal. The small signal is 1.8 GHz, the large at
100 MHz. Proceed with the following adjustments:

a) Adjust the 1st Lo Offset R1032 on the 1st LO
Driver board, to bring the two signals to the same
horizontal position.

b) Adjust 1st LO Sense R1031, on the 1st LO
Driver board, to align the two signals with the vertical
centerline of the graticule.

c) If one or no signals appear on screen, adjust
R1031 until a signal comes on screen. Then adjust
R1032 (1st LO Offset) while alternately adjusting the
1st LO Sense R1031 to keep the first signal on screen,
until both signals are visible. Now proceed with the
first two steps.

PART 2

(1st LO Driver boards 670-5551-00 through 02)

1) Apply the Calibrator output to the RF INPUT. Set
the FREQ SPAN/DIVto 100 MHz, activate FREQUENCY
CAL, then set the readout calibration at the center of the
CAL range (range is about =15 MHz). Deactivate the
FREQUENCY CAL function.

2) Initialize the front panel control settings by
switching POWER off, then on. Set the FREQ SPAN/DIV
to 200 MHz, TIME/DIV to AUTO, and REFERENCE
LEVEL to —30 dBm (MIN RF ATTEN at O dB).

3) Adjust the FREQUENCY totunethe 18th marker of
the Calibrator to the center of the screen, then reduce
the FREQ SPAN/DIV to 2 MHz, activate DEGAUSS, and
set the FREQUENCY readout to 1.800 GHz.

344

4) Adjust the 1st LO Offset R1036 (Fig. 3-31) on the
1st LO Driver board to center the 1.8 GHz marker.

5) Tune the FREQUENCY for a readout of 100 MHz
(switch the SPAN/DIV to a higher setting to facilitate
tuning then back to 2 MHz). Degauss by pressing
DEGAUSS.

6) Adjust 1st LO Sensitivity R1034 (Fig. 3-31) on the
1st LO Driver board to center the 100 MHz marker.

7) Repeat these steps to correct for any interaction.

. Adjust 1st LO and 2nd LO Sweep

(Applicable to all 492 and 492P instruments)

1) With the Calibrator output applied to the RF
INPUT, set the FREQ SPAN/DIV to 100 MHz and tune
the FREQUENCY to about 500 MHz.

2) Adjust Tune Coil Swp R1065 (Fig. 3-31) on the
Span Attenuator board sothe 100 MHz harmonics of the
Calibrator are spaced at one division intervals over the
center eight divisions of the graticule. Adjust the
FREQUENCY as necessary to align the markers.

3) Remove the Calibrator signal.

4) Set the FREQ SPAN/DIV to 2 MHz, REF LEVEL to
+10 dBm, FREQUENCY about 15 MHz, then apply
0.5 us markers from a time-mark generator to the RF
INPUT.

5) Adjust the 1st LO FM Coil Swp R1071 (Fig. 3-31)
for a 1 marker/division over the center eight divisions of
the display.

6) Change the FREQ SPAN/DIV to 20 kHz
RESOLUTION BANDWIDTH to 1 kHz and apply 50 us
markers from the time-mark generator.

7) Adjust the 2nd LO Swp R1067 (Fig. 3-31) on the
Span Attenuator board for 1 marker/division. Adjust
FREQUENCY control as necessary to align markers.

8) Disconnect and remove the time-mark generator
markers to the RF INPUT.
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Calibration—492/492P (SN B029999 and below) Service Vol. 1
Adjustment Procedure

6A. Check/Adjust the Cavity 2nd LO d. Use a 5/16 inch open-end wrench and a 5/64 inch
Allen wrench to loosen the lock nut and adjust the Fine Tune
‘ SPAN/DIV to MAX. 2182.0 MHz.

b. Connect a microwave frequency counter, such as
Hewlett Packard 5342A, with a sensitivity of —20 dBm or
better, to the 2nd LO OUTPUT connector.
Do not adjust the two slotted slugs. These are

Varactor diode mounts.
c. Measure the 2nd LO frequency. Frequency should

read 2182.0 MHz, +0.5 MHz. Proceed with the next step if

frequency is out of specifications. e. Tighten the lock nut and recheck frequency to insure it

is still within specifications.
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Adjustment Procedure

6. Calibrate the 2nd LO Frequency and Tuning
Range

This step is in two parts. The first applies to 492 and
492P instruments with Center Frequency Control board
670-5547-01 and up. The second applies to the 492
instruments with Center Frequency Control board 670-
5547-00.

An alternate procedure is also provided to use over the
GPIB bus of the 492P.

PART 1

(Center Frequency Control board 670-5547-01 and up)

a. Test equipment setup is shown in Fig. 3-30. Switch
POWER off, remove the Center Frequency Control board,
and install the board on an extender, then switch POWER
on. Set the FREQUENCY to 5 MHz, FREQ SPAN/DIV to
100 kHz, REF LEVELto O dBm and MIN RFATTEN to 30 dB.

b. Apply 5 us time markers to the RF INPUT and tune
one of the marker signals to center screen.

c. Change the FREQ SPAN/DIV to 50 kHz then tune
the FREQUENCY control counterclockwise until the display
stops moving.

d. Note the location of a time marker near center screen
then slowly turn the FREQUENCY control clockwise coun-
ting the number of markers that cross the noted location
until the markers stop moving.

e. When properly adjusted, the tuning range of the 2nd
LO should equal 4.5 MHz (22.5, 5 us markers).

f. Adjust Fine Tune Range R4040, on the Center
Frequency board (Fig. 3-33), to correct for one halfthe error
and repeat the steps until the range is correct.

g. Adjust Identify Offset as follows:

1) Apply 1 us markers to the RF INPUT and set the
FREQ SPAN/DIV to 500 kHz.

2) Tune the FREQUENCY to 5 MHz then center one
of the 1 us markers on screen.

3) Activate the IDENTIFY 500 kHz/ONLY mode.

3-46

4) Adjust Coarse Tune Sensitivity R1042 (Fig. 3-33)
on the Center Frequency Control board so the signal on
alternate sweep aligns horizontally with the signal on

even sweeps.

5) The Fine Tune Sensitivity adjustment R3040
should not be adjusted for the 492. If it has been
distrubed, center the potentiometer in its range.

h. Switch POWER off, remove the extender board and
re-install the Center Frequency Control board in the 492.
Switch POWER on.

ALTERNATE PROCEDURE FOR 492P
NOTE

Instructions in parenthenses refers to the 4050-
Series program as listed at the end of step 7. At the
end of any programmed procedure pressthe RETURN
7O LOCAL button.

a. Adjust the 1st LO Tune Sensitivity as follows:

1) Set the MIN RF ATTEN to 30 dB and apply 1 us
markers to the RF INPUT from the time mark generator.
Set the FREQ SPAN/DIV to 500 kHz and adjust FRE-
QUENCY to center the 10 MHz marker on screen.

2) Send ”“INIT;FREQ 10M;SPAN 100k” to the 492P
over the GPIB bus.

3) Adjust the FREQUENCY control to center the
marker on screenthen send “"TUNE 5M;SIG;WAIT; TUNE
—5M;SIG;WAIT;RPT 1200". This will repeat the adjust-
ment sequence for about 2 minutes. Send the instruc-
tion again if necessary to complete the adjustment.
(Press USER DEFINABLE KEY #4, to start the sequence
and press BREAK to stop the sequence.)

b. Adjust the Coarse Tune Sensitivity R1042 until the
harmonics of alternate sweep are at the same horizontal
position in the display as the regular sweep. It is not
important where they are in the display, just so they are at
the same horizontal location.

c. Adjust the 2nd LO Oscillator Range as follows:

1) Tune the FREQUENCY to about 10 MHz and
center one of the 1 us markers on screen.

2) Change the FREQ SPAN/DIV to 100 kHz.
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Calibration—492/492P (SN B029999 and below) Service Vol. 1

3) Send: "TUNE 2M;WAIT; TUNE —2M; SIG; WAIT;
REP 1200". This will repeat the adjustment sequence for
about 2 minutes. Repeat the command if necessary.
(Press USER DEFINABLE KEY #5 to start the sequence
and BREAK to stop the sequence.)

d. Adjust Fine Tune Range R4040 until the harmonic
signal in alternate sweep is at the same horizontal location
onthe display as the initial sweep. Itis notimportant where
in the display the two signals are as long as they are
positioned together.

e. Adjust the 2nd LO Tune Sensitivity as follows:

1) Apply 0.5 msmarkerstothe RFINPUT, changethe
FREQ SPAN/DIV to 1 MHz, and tune FREQUENCY to
about O MHz. Decrease the FREQ SPAN/DIV to 5 kHz
and tune the zero spur to the left side of the display.
Decrease the FREQ SPAN/DIV to 500 Hz.

2) Send: "TUNE 2K;SIG;WAIT;TUNE —2K; SIG;
WAIT; REP 150”. This will repeat the adjustment
sequence for 5 minutes. Repeat the command if
necessary. (Press USER DEFINABLE KEY #6 to start the
sequence and press BREAK to stop the sequence.)

f. Adjust Fine Tune Sensitivity R3040 until the har-
monics displayed in alternate sweep have the same
horizontal location as the even sweep. Note: This may take
some time because of the long sweep time and drift.

PART 2

(Center Frequency Control Board 670-5547-00)

a. Test equipment setup is shown in Fig. 3-32. Apply
10 ns and 0.1 us markers from the time mark generatorsto
the Input of the test spectrum analyzer (frequency range
2.0 GHz to 3.0 GHz). This should produce accurate fre-
quency markers every 10 MHz around a center frequency of
2.2 GHz.

b. Tune the test spectrum analyzer to the 2180 MHz
marker and reduce the Freq Span/Div to 1 MHz, keeping
the 2180 MHz marker centered. 2182 MHz(correct 2nd LO
frequency) signal should appear two divisions above
2180 MHz.

REV AUG 1981

Adjustment Procedure

c. Remove the time markers from the test spectrum

analyzer Input and connect the 2nd LO output to the test
spectrum analyzer input.

d. Switch the 492 FREQUENCY RANGE to 0—4.2 GHz
(0—1.8 GHz, Option 1) or band 1.

e. Check—that the 2nd LO frequency is 2182 MHz
+1 MHz (1 to 3 divisions above the 2180 center frequency
with a span/div of 1 MHz). If the 2nd LO frequency is out of
tolerance, repair or replace the assembly.

f. Turn POWER off and remove the Center Frequency
Control board and install on the extender board.

g. Turn POWER on and reduce FREQ SPAN/DIV to
500 kHz.

h. Adjust test spectrum analyzer frequency to the
frequency of the 2nd LO (2182 MHz). Set the Span/Div to
1 MHz.

i. Activate SINGLE SWEEP and IDENTIFY
500 kHz/ONLY. Adjust 2nd LO Fine Tune range with
R4028 (see Fig. 3-33)sothe 2nd LO frequency shifts 1 MHz
each time SINGLE SWEEP buttonis pressed. If unableto get
1 MHz offset, replace 2nd LO assembly.

j. Disconnect the 2nd LO output from the test spectrum
analyzer and replace 50 Q termination. Return the 492
Triggering to FREE RUN.

k. Apply the calibrator signal to the 492 RF INPUT and
adjust the controls to center the calibrator signal on screen
(FREQ SPAN/DIV at 500 kHz).

|. Activate IDENTIFY 500 kHz/ONLY and adjust 1st LO
Offset with R1030 (Fig. 3-33) so the display has no
noticeable horizontal offset. If adjustment cannot be made
replace D/A Converters U1028, U1024.
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Adjustment Procedure

Time Mark Generators

o JolO

©)

10 ns and 0.1 us markers

492 Spectrum Analyzer

“T" Connector

2.0—3.0 GHz Spectrum Analyzer

} To Test Spectrum Analyzer RF Input

2727-60

Fig. 3-32. Test equipment setup for check and adjustment of 1st and 2nd LO frequency.
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Fig. 3-33. Center frequency control adjustment locations. (Circuit numbers in parenthesis apply to earlier version boards.)
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Calibration—492/492P (SN B029999 and below) Service Vol. 1
Adjustment Procedure

7. Adjust 1st Converter Bias c. Change the FREQUENCY RANGE tothe 15—21 GHz
band. Adjust Bias 3 (R1026) for —0.25 V at TP1011.
NOTE

This adjustment should only be necessary if frequen-
cy response problems are encountered.

This step is a two part procedure. The first applies to
492 instruments with 1st LO Driver board 670-5551 - PART 2
03 and up. The second applies to 492 instruments
with 1st LO Drive board 670-5551-00 through 670-

(1st LO Driver board 670-5551-00 through 02)
55571-02.
a. Switch the FREQUENCY RANGE to 3.0—7.1 GHz
PART 1 band. Adjust Bias 1 R1022 on the 1st LO Driver board, Fig.
(1st LO Driver board 670-5551-03 and up) 3-34 for —0.25 V at TP1025.
a. Switch the FREQUENCY RANGE to the 3.0—7.1
band. Adjust Bias 1 (R1013) on the 1st LO Driver (Fig. 3-34) b. Changethe FREQUENCY RANGEtothe 5.4—18 GHz
for 0.25 V at TP1011. band. Adjust Bias 2 (R1026) for 0.25 V at TP1025.
b. Switch the FREQUENCY RANGE tothe 5.4—18 GHz c. Change the FREQUENCY RANGE to 15—21 GHz
band. Adjust Bias 2 (R1022) for 0.25 V at TP1011. band. Adjust Bias 3 (R1029) for 0.25 V at TP1025.

TH

—15-21 Bias 3 R1026 (R1029)

..1} -p
S -

r

2727-62A

Fig. 3-34. 1st LO Driver adjustments and test point locations. (Circuit numbers in parenthesis apply to earlier version boards.)
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Adjustment Procedure

3-50

_ PROGRAM TO FACILITATE
CALIBRATING THE 1st LO DRIVER AND
THE CENTER FREQUENCY CONTROL
BOARDS OF THE 492P, USING
TEKTRONIX 4050-SERIES COMPUTER
TERMINAL.

<

\
1
Gl OGN G G O O T 4 W D U B O O N D e o e

1 ON SRQ THEN 700
2 GO TO 700

4 ON SRQ THEN 100
5 GO TO 210

8 ON SRQ THEN 100
9 GO TO 230

12 ON SRQ THEN 100
13 GO TO 300

16 ON SRQ THEN 100
17 GO TO 400

20 ON SRQ THEN 100
21 GO TO 500

24 ON SRQ THEN 100
25 GO TO 600

100 REM *** ERROR HANDLING ROUTINE ***
110 POLL Z8,29;A9
120 PRINT A9:"ERR?”
130 INPUT A9:Z$
140 PRINT Zs$

150 RETURN

200 REM *** ADJUST COARSE TUNE RANGE R1032 CEN FRE CONTROL BRD *** u
210 PRINT A9:"FRE 0"

220 RETURN

230 PRINT A9:"FRE 4278M"

240 RETURN

300 REM *** ADJUST 1ST LO SENSE (GAIN) AND OFFSET ***

310 PRINT A9:"FRE 100M;DEG;SIG;WAI"

320 PRINT A9:"FRE 1.8G;DEG;SIG;WAI"

330 GO TO 310

400 REM *** ADJUST COARSE TUNE SENSITIVITY R1042 CEN FRE CON BRD ***
410 PRINT A9:"TUN 5M;SIG;WAI"

420 PRINT A9:"TUN -5M;SIG;WAI"

430 GO TO 410

500 REM *** ADJUST FINE TUNE RANGE R4040 CEN FRE CON BRD ***
510 PRINT A9:"TUN 2M;SIG;WAI"

520 PRINT A9:"TUN -2M;SIG;WAI"

530 GO TO 510

600 REM *** ADJUST FINE TUNE SENSITIVITY R3040 CEN FRE CON BRD ***
610 PRINT A9:"TUN 2K;SIG;,WAI"

620 PRINT A9:"TUN -2K;SIG;WAI"

630 GO TO 610

700 REM *** START UP PROCEDURE ***

710 PAGE

720 PRINT "ENTER THE 492P'S GPIB PRIMARY ADDRESS “;

730 INPUT AS

740 POLL Z8,Z29;A9

750 RETURN

€
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8. Baseline Leveling (Video Processor)

This procedure adjusts the baseline so it offsets Band 4
response perturbations and levels the display.

[
Y

a. Test equipment set-up is shown in Fig. 3-35. The
output of the sweep generator is applied through a 3 dB
attenuator and high performance coaxial cable to a power
divider. Connect one output of the power divider directly to
the RF INPUT of the 492 and the other to the sensor for the
power meter. Switch the RF plug-in ALC to MTR position
and connect a coaxial cable between Recorder Output of the
power meter and the Ext ALC Input of the 2—15 GHz plug-
in unit on the sweeper. Set the Power Level to approximate-
ly —10 dBm then adjust the Gain on the unit for stable
operation (output stops oscillating).

b. Switch POWER off, pull the Video Processor board
and install it on an extender board.

c. Pull Leveler Disable plug (P3035) on the Video
Processor board (see Fig. 3-36).

Calibration—492/492P (SN B029999 and below) Service Vol. 1

Adjustment Procedure
d. Switch POWER on and set the controls as follows:

FREQUENCY RANGE 5.4—18.0 GHz (band 4)

FREQ SPAN/DIV MAX

MIN RF ATTEN 10 dB

REF LEVEL —10 dBm
FREQUENCY 10 GHz
Vertical Display mode 10 dB/DIV
RESOLUTION AUTO
TIME/DIV 10 ms

e. Onthe sweep generator, select a 5.5 GHz cw marker
and adjust the output for —10 dBm reading on the power
meter.

f. Switch the Vertical Display to 2 dB/DIV and adjust
the REF LEVEL so the signal amplitude is half screen. If the
492 has Option 1, adjust PEAKING for maximum response.

g. On the sweep generator, change to the automatic
internal sweep (Marker Sweep) and set the sweep time for
100 s/sweep (its slowest sweep).

Video Processor Board on Extension

(LTI

[[]
0

ne og

Om
=1}

Power Meter

To Recorder Out connector (Back Panel)
To Ext. ALC

/ RG/58

e % Input connector
(Back Panel)

® @ ®

-2 O

492 Spectrum Analyzer

Power Sensor

Power Divider

2—18 GHz RF Unit

To RF Out connector (Back Panel)

!

N to SMA Adapter <

3 dB Attenuator (

Low Loss Coax Cable with SMA connectors

2727-150
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Fig. 3-35. Test equipment setup for adjusting baseline leveling.
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Adjustment Procedure

h. Activate VIEW A and VIEW B then select a sweep
time on the 492 so the stored display is solid (no breaks in
the digitized display, see Fig. 3-37A).

i. Activate MAX HOLD and SAVE A. Trace and record
the response of band 4.

j. De-activate VIEW A and MAX HOLD (SAVE A and
VIEW B still active).

k. Switch the Vertical Display mode to 10 dB/DIV and
note the baseline. Activate NARROW Video Filter and
adjust the REF LEVEL sothe baseline movestothe top of the
screen.

I. Switch the Vertical Display mode to 2 dB/DIV. Ac-
tivate VIEW A and adjust the REF LEVEL so SAVE A display
and the baseline are at center screen.

m. Unplug P2060 (Fig. 3-36) and move it from Normal to
Invert mode (one pin to the left). Replace Leveler Disable
plug P3035.

n. Start with R1061 and adjust the leveling poten-
tiometers sequentially, from R1061 through R1013, sothe
contour of the baseline is an average of the SAVE A display.
Inthe process use Horiz adjust R1069 (Fig. 3-36) to shiftthe
baseline to the right or left so the baseline aligns with the
average contour of SAVE A display.

o. Replace P2060 tothe Normal mode position (one pin
totheright). The baseline will now be 180° or the inverse of
its previous position.

p. De-activate and then activate VIEW A, VIEW B, SAVE
A, and MAX HOLD. Retrace and check new response.
Response should appear flat (see Fig. 3-37B).

g. Switch POWER off, and re-install the Video
Processor board. Disconnect and remove the signal to the
RF INPUT from the test equipment.

2727-151

Fig. 3-36. Adjustments and test points on the Video Processor board.
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r. Compensation adjustment R1065 is set at thefactory
and usually does not require adjustment. Pull Leveler
Disable plug P3035 then replace it. If the baseline remains
straight or breaks up after the plug is replaced, compensa-
tion is required. Adjustment procedure is as follows:

1) With the front panel controls set as directed in
step d, activate NARROW Video Filter and change
TIME/DIV to 50 ms. Alternately turn the 19 level
adjustments clockwise and counterclockwise so every
other potentiometer is fully clockwise and the adjacent
potentiometer is fully counterclockwise. Display should
now appear as a periodic triangular waveform.

2) Adjust the REF LEVEL so the baseline is near full
screen then switch to the 2 dB/DIV mode and adjust so
the display is mid screen (see Fig. 3-38A).

Adjustment Procedure
3) Turn Compensation adjustment R1065 counter-
clockwise until the display breaks up (see Fig. 3-38B).

4) Now turn R1065 clockwise 1.5 to 2 turns past the
point the display again becomes a periodic triangular
waveform.

5) Turn Horiz adjust R1069 to center the display.

6) Return the baseline leveler adjustments to their
midrange position for a straight line display and proceed
with the baseline leveling alignment as previously
described (part a through q).

> -60BN | [11.758CHZ  WeX

ve: TR [

FIFER

=m=a

A. Typical response before baseline leveling.

> -14DBN 10.024GHZ  HA%

30DB 5.4-18

B. Typical response after baseline leveling.

2727-152

A. Series of waveforms. Amplitude approximately
+5 dB above and below baseline reference.

~hos{ | 6I518FHZ| Wpx ﬂ

g

s

B. Typical display when display breaks up.

2727-153

Fig. 3-37. Typical response displays when adjusting baseline
leveling.
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Fig. 3-38. Typical response displays when adjusting compen-

sation of baseline leveling circuits.
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Adjustment Procedure
9. Log Amplifier Calibration

Use only an insulated screwdriver or tuning tool, such
as Tektronix Part No. 003-0675-00, to make these
adjustments.

a. Test equipment setup is shown in Fig. 3-39. Set the
front panel controls as follows:

REF LEVEL —70 dBm
MIN RF ATTEN 0dB
FREQ SPAN/DIV 200 MHz
FREQUENCY 200 MHz
TIME/DIV AUTO
Vertical Display 10 dB/DIV
CAL (LOG and AMPL) Centered

b. Apply a 10MHz signal of OdBm from the signal
generator, through 10dB and 1 dB step attenuators, to the
input of the Log Amplifier at J621 (Fig. 3-40). Set the step
attenuators for 50dB of attenuation.

c. Position the display at a graticule reference line with
the variable output of the signal generator; then switch the
REF LEVEL from —70dBm to —120dBm, and adjust the
front panel LOG CAL so each 10dB step equals 1 division.

d. Set the REF LEVEL to—20dBm and the attenuators for
0dB.

e. Increase the step attenuators in 10dB steps. Adjust
Log Gain, R4020 (Fig. 3-40), so each 10dB of change
produces a division of change on the display.

f. Return the step attenuator to O dB. Display should be
full screen (0 dBm), if not, readust signal generator output
for O dBm.

g. Alternately switch the Vertical Display between
10dB/DIV and 2dB/DIV while adjusting Input Ref Lvl,
R4071 (Fig. 3-40),for minimum amplitude change between
the two displays.

10 MHz Leveled Signal Generator, 0-10 dBm

BNC to Sealectro Adapter

To J621
on Log Ampl. Bd.

492 Spectrum Analyzer

10 dB Step Attenuator

1 dB Step Attenuator

2727-25

Fig. 3-39. Equipment setup for calibrating log amplifier.
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h. Switch Vert Display to 2dB/DIV. Switch in 10dB of
attenuation and note how close the 10dB step is to 5
divisions of display change. If the 10dB step is short (trace
falls short of the correct line), adjust gain with R4020
slightly in the same direction; then switch out the 10dB of
attenuation and adjust R1071 for a full screen display.
Repeat this check until the 10dB step is within 0.2dB.
Switch to 10dB/DIV display mode and recheck 10dB
logging.

i. Switch to the 2dB/DIV mode; then momentarily
remove the input signal to the Log Amplifier and position
the display on the bottom graticule line. Re-apply the signal
to the Log Amplifier.

j. Adjust Output Ref Lvl, R4081 (Fig. 3-40), for a full
screen (8 divisions) display.

k. Switch to the 10dB/DIV mode and set the step
attenuators for 40dB. Adjust Log Linearity, R1085 (Fig. 3-
40), so the display is mid-screen.

I If a large change in the setting of R1085 was required
in part j of this step, repeat the adjustments of R4071 and
R4081 because of interaction.

Adjustment Procedure

m. Check the accuracy of 10dB/DIV and 2dB/DIV
display modes by switching the attenuation in 10 dB steps
for 10dB/DIV mode and 1 dB steps for the 2 dB/DIV mode.
Note that the display steps 1 division +0.25 minor division
for each 10dB step, and 1.0 minor division for the 2 dB
mode. Once the individual steps have been verified, reset
the signal level for full screen; then switch in the ap-
propriate step attenuation to step the display down screen
to measure the worst case error over the dynamic range.
Maximum error must not exceed +1.5dB over the first
80dB of range, or =1.0dB over the 16dB range.

n. If the 10dB log step in the 2dB/DIV mode is long,
adjust gain with R4020 for less gain and rebalance R4071.

o. Set the step attenuators for 10 dB of attenuation; then
adjust the signal output level for a full screen display
(+10dBm) in the 2dB/DIV mode.

p. Activate MIN NOISE and switch out the 10dB of
attenuation.

g. Check that the display level returns to within +1.0dB
of reference.

Lin. Mode Bal. R4052

Input Ref. Level R4071

Log Gain R4020

Log Linearity R1085

2727-33

Fig. 3-40. Location of connectors and adjustments on the Log and Video Amplifier.
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Adjustment Procedure
r. Set the Ref level to —15dBm and adjust the signal

generator output for a full screen display in the 2dB/DIV
mode. ‘

s. Switch the vertical display to LIN and adjust Lin Bal,
R4052 (Fig. 3-40), for a full screen display. Display
amplitude of LIN, 2dB/DIV, and 10dB/DIV display should
now be the same.

t. Check LIN mode linearity by adding 6 dB, 12 dB, and
18 dB of attenuation and noting that the display level is
down from top of screen 4 (+£0.4), 6 (£0.4), and 7 (+0.4)
divisions.

u. Remove the signal generator signal connection to the
Log Amplifier input jack and replace P621.

10. Calibrating the Resolution Bandwidth and
Shape Factor

NOTE

The filters are aligned separately and then combined
with a signal applied through both the VR#1 and
VR#2 modules. The final touch-up adjustments can
be made for filter shape and bandwidth. Because of
interaction, it is easy to offset one filter with misad-

Jjustment of the other; therefore, only slight ad-
Jjustments should be made.

Adjust the bandwidth of each filter section atthe 3 dB
down level. This point should be as wide or slightly
wider than the 6 dB down point of the combined two
filter sections.

a. Equipment setup is shown in Fig. 3-41.

1. With the VR module on extenders, apply the
10 MHz signal, from the third converter (P693), through
a Sealectro male-to-male adapter and a coaxial cable to
the VR#2 input (J683).

2. Connect the output of VR#2 (J682) through a
coaxial cable to the input of the Log Amplifier at J621
(Fig. 3-40).

3. Connect the CAL OUT signal through a coaxial
cable to the RF INPUT.

4. Set the front panel controls as follows:

FREQUENCY 100 MHz
FREQ SPAN/DIV 50 kHz
RESOLUTION

BANDWIDTH 100 kHz
REF LEVEL —20 dBm

10 MHz Signal Source

J693

VR Module Patch Cable

J683 [ ]
00 © o® AN
BNC to Sealectro Adapter ® e_® J682
° [ J
..
e

__To J621 of log Ampl.

492 Spectrum Analyzer

2727-26B

Fig. 3-41. Test equipment setup for calibrating the VR section.
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b. Tune the signal to center screen and change the
Vertical Display to 2 dB/DIV. Adjust the REF LEVEL for a
seven division signal. Tune the display to center screen.

NOTE

The 10 kHz filter is used as the reference for centering
the response of all filters.

c. Increase the FREQ SPAN/DIV to 50kHz and the
RESOLUTION BANDWIDTH to 100 kHz.

d. Adjust C2050 and C5055 (Fig. 3-43) for the best
100 kHz filter shape and waveform centering (100 kHz,
3 dB down, and centered with respect to the 10 kHz
reference). Refer to Fig. 3-42.

e. Return the RESOLUTION BANDWIDTH to 10 kHz and
recheck for centering. Switch the FREQ SPAN/DIV to
500kHz and the RESOLUTION BANDWIDTH to 1 MHz.

f. Adjust C2026 and C1022 (Fig. 3-43)forthe best 1 MHz
filter shape and waveform centering.

g. Return to 10kHz resolution and recheck centering;

then adjust C4040 and C6045(Fig. 3-43)for the best 10 kHz
filter shape.

Calibration—492/492P (SN B029999 and below) Service Vol. 1

Adjustment Procedure

h. Switch FREQ SPAN/DIV to 10kHz and RESOLUTION
BANDWIDTH to 1kHz.

i. Adjust C5030 and C6040 for maximum signal
amplitude and 1 kHz filter shape.

j- If the instrument has Option 3(100 Hzfilter) switch the
RESOLUTION BANDWIDTH to 100 Hz and FREQ SPAN/DIV
to 500 Hz.

k. Adjust the 100 Hz filter shape and response amplitude
with C6011 and C7011. Adjust for maximum amplitude and
a bandwidth, at the 3dB down point, of 100 Hz.

S0k,

100 kHz Filter

— 1

[ 10 kHz Filter
50 s |

f, .

~
+ &

4L
L

Fig. 3-42. Response of the 100 kHz filter.

Fig. 3-43. Calibration adjustments on VR #2 module.
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Adjustment Procedure

I. Now disconnect the 10MHz third converter signal
(P693) from the VR#2 input and connect it to the input of
VR#1 (J693), through the Sealectro male-to-male adapter
and coaxial cable. Connect the output of VR#1 (P683)
through another Sealectro male-to-male adapter and coax-
ial cabletotheinput of the Log Amplifier at J621(Fig. 3-40).

m. Change the FREQ SPAN/DIV to 500kHz and
RESOLUTION BANDWIDTH to 100kHz. Re-adjust the
REFERENCE LEVEL for a seven division signal in the
2dB/DIV display mode.

n. Switch the FREQ SPAN/DIV to 10kHz and the
RESOLUTION BANDWIDTH to 10 kHz. Center the response
on screen.

o. Now, switch the FREQ SPAN/DIV to 50kHz, the
RESOLUTION BANDWIDTH to 100kHz, and adjust the
100kHz filter with C3023 and C3035 (Fig. 3-44)for filter
shape and frequency centering.

p. Switch backto 10 kHz RESOLUTION BANDWIDTH and
recheck centering.

g. Switch the RESOLUTION BANDWIDTH to 1 MHz and
FREQ SPAN/DIV to 500kHz; then adjust the 1 MHz filter
response and centering with C1033 and C1026 (Fig. 3-44).

r. Return the FREQ SPAN/DIV to 5kHz and
RESOLUTION BANDWIDTH to 10kHz and center the signal
on screen.

s. Adjust the 10kHz filter with C3026, C2037, and
C3051 (Fig. 3-44) for best filter shape and amplitude.

t. Set the FREQ SPAN/DIV to 500 Hz and RESOLUTION
BANDWIDTH to 1kHz; then adjust the 1kHz filter with
C2040 and C2046 (Fig. 3-44) for best amplitude and
waveshape.

u. If the instrument has Option 3, switch the
RESOLUTION BANDWIDTH to 100Hz and the FREQ
SPAN/DIV to 500 Hz. Adjust the 100 Hz filter with C1030
and C1035 (Fig. 3-44) for amplitude and waveshape.

Input from 3rd

Cable adapter to LogAmpl .

= L] “
#2 10 dB Gain |

R2060 2

Not Used
n.m, @
e e

® y110dBGain ® %

20 dB Gain
R2023

&y

)

=,

Output (—28 dBm) to J683 on VR #2

2727-35B

Fig. 3-44. Calibration adjustments on VR #1 module.
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v. Disconnect the cable between P683 and the Log
Amplifier input (J621). Reconnect P683 to J683 and
connect the output from the VR#2 tothe Log Amplifier input
(J621). The signal should now pass through both VR#1 and
VR#2 to the input of the Log Amplifier.

w. Check the waveshape, bandwidth, and centering of all
filters. Center the 100 kHz and 1 MHzfilter response around
the 10kHz filter. If necessary, make only fine or minor
adjustments. Figure 3-45 shows typical response shapes.

x. Check filter leveling using the 100kHz filter as the
reference amplitude. Adjust all filterstothe 100 kHz level as
follows:

Filter Adjust Location
1 MHz R1065 VR#2
10 kHz R3035 VR#2
1 kHz R3025 VR#2
100 Hz (Option 3) R3015 VR#2

Locations of the adjustments are shown in Figs. 3-43
and 3-44.

11. Presettingthe Variable Resolution Gainand
Band Leveling

NOTE

The Log Amplifier must be calibrated before adjusting
any VR gain settings. Log amplifier calibration can be
verified by applying a O dBm, 10 MHz signal to the
input (J621) of the Log Amplifier and checking for full
screen display with a —20 dBm REF LEVEL.

Two levels are referred to in this procedure. Levels
within brackets apply to VR assemblies prior to
assembly No. 164-0163-02.

The Post VR Gain, R2038 (Fig. 3-43), is normally
preset by removing the VR#2 module cover and
applying a —16 dBm (—20 dBm), 10 MHz signal to pin
JJ. Adjust for afull screen display with a REF LEVEL of
—30dBm. Replace the cover before proceeding with
the other gain adjustments. Band gain adjustments,
other than band 1, must be done after tracking has
been calibrated and flatness checked. If the range of
any band gain adjustments is insufficient, add a diode
between the output from U3023 and the base of
Q2049, as shown on the schematic diagram for
Variable Resolution No. 2.
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Adjustment Procedure

a. Test equipment is shown in Fig. 3-41. Install VR#2
module on an extender board as shown in Fig. 3-39. Set the
front panel controls as follows:

REF LEVEL —30 dBm
MIN RF ATTEN 0 dB
FREQ SPAN/DIV 1 MHz
RESOLUTION

BANDWIDTH 100 kHz
VERT DISPLAY 2 dB/DIV

b. Disconnect P683 from the VR#2 module and apply a
10MHz, —21dBm (—28dBm) signal from the signal
generator through a BNC-to-Sealectro adapter to J683 (Fig.
3-43). (This sets the input level to the VR. Level within
brackets applies to assemblies prior to assembly number
164-0163-02.)

c. Adjust band 1 Gain, R2031 (Fig. 3-43) of VR#2, for full
screen display with —21 dBm (—28 dBm) input.

d. Remove the signal to J683 andreconnect P683; then
disconnect P693 of VR#1 (Fig. 3-44) and apply a —40 dBm
signal to J693.

e. Turn the front panel AMPL CAL adjustment fully
clockwise and note display level. Decrease input atten-
uation 7 dB and adjust AMPL CAL so display returns tothe
reference. This will provide 7 dB increase range.

f. Change the generator output for —47 dBm signal level
into the VR and change the REF LEVEL to —40dBm.

g. Adjust the signal generator output for a seven division
display.

h. Change the REF LEVEL to —30dBm and the signal
level to —37 dBm. Adjust 10dB Gain, R3035 (Fig. 3-44), of
VR#1, sothedisplay is atthe sevendivisionreference level.

i. Set the REF LEVEL to —50dBm and the signal
generator for —57 dBm. Adjust the signal generator output
for a seven division display (2 dB/DIV mode).

j. Change the REF LEVEL to —30dBm and the generator
to —37dBm. Adjust 20dB Gain, R2023 (Fig. 3-44), so the
display is at the seven division reference.

k. Change the generator to —77 dBm and the REF LEVEL
to —70dBm. Adjust the signal generator output for a seven
division reference level.
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Adjustment Procedure

ADJUST FOR
FLAT TOP
<0.5 dB
RIPPLE

BW = 10 kHz
+20% 6 dB
DOWN

A. Response of 10 kHz filter

g36HHZ Z8KHI#
¢— 100 kHz
FILTER
10 kHz
FILTER
8-4.2 189 XHZ

B. Response of 100 kHz filter

FoRAHZ 2aakHZs

@&— 1 MHz
FILTER

C. Response of 1 MHz filter

2727-42

Fig. 3-45. Typical response of 10 kHz, 100 kHz, and 1 MHz
bandwidth filters.
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I. Return the REF LEVEL to —30dBm and the generator
output to —37 dBm. Adjust the second 10dB Gain, R2060
(Fig. 3-44), so the display is at the seven division reference
level.

m. Increase REF LEVEL to —40dBm and generator
output to —47 dBm. Check for seven division display level.
Repeat for REF LEVELS of —50, —60, and —70dBm and
check that seven division reference level is maintained. Re-
adjust approximate gain adjustments if necessary.

n. Remove the 10 MHz signal to J680 and reconnect
P683. The final band gain level adjustments are described
after Calibrating the Preselector Tracking and Checking
Flatness. The mean average level for each bandis settothe
level of band 1.

12. Calibrator Output Level

The calibrator output level is calibrated to a known
reference. The procedure for checking the level is de-
scribed in Step 3 of the Performance Check part. Output
level is adjusted with Cal Level, R1045 (Fig. 3-46). An
adjustable capacitor, C3031 within the cover, is only
adjusted if the oscillator fails to start. It is adjusted for
maximum output.

13. IF Gain Calibration

a. Set the RESOLUTION BANDWIDTH to 100 kHz, REF
LEVEL to —20 dBm, and apply —20 dBm 110 MHz signal,
through the step attenuators, to the input (J365) of the
110 MHz filter, FL36 (Fig. 3-46).

b. Set the step attenuators for 0dB attenuation then
adjust the signal source output for a display reference of
seven (7) divisions.

c. Remove the 110MHz signal to the 110 MHz filter and
reconnect P365.

d. Set the step attenuators for 21dB then apply the
110MHz signal to the input (J321) of the 110MHz IF
amplifier (Fig. 3-46).

e. Adjust the gain of the IF amplifier with R1015 for a
display amplitude that equals the seven division reference
set in part b.

f. Remove the 110MHz signal and reconnect P321.
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Adjustment Procedure

110 MHz Filter Input

®

IF Gain R1015

TM 503 Main Frame

100 kHz—110 MHz
Signal Source

110 MHz IF Input

®

10 dB and 1 dB Step Attenuators

R1045 in 3rd Converter

®

To 110 MHz IF input

!

2727-63

Fig. 3-46. Test equipment setup for adjusting IF gain and the location of the calibrator level adjustment.

g. Apply the CAL OUT signal tothe RFINPUT. Set the REF
LEVEL to—20dBm. Center the 100 MHz calibrator signal on
screen then decrease the FREQ SPAN/DIV to 100 kHz with
a RESOLUTION BANDWIDTH of 100kHz. Keep the
calibrator signal centered on screen with the FREQUENCY
control.

h. Adjust IF Gain R1015 for full screen (eight divisions)
signal amplitude. Ensure that the front panel AMPL CAL
still has 7dB of range increase.

NOTE
Two variable capacitors, C325 and C2047, do not
require adjustment during calibration. Procedure

requires return loss measurement which is a
maintenance and repair function.
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14. Digital Storage Calibration

An alternate procedure for the 492P only follows this
procedure.

a. Apply the CAL OUT signal to the RF INPUT and set the
front panel controls as follows:

FREQUENCY 200 MHz
FREQ SPAN/DIV 20 MHz
REF LEVEL —10 dBm
Vertical Display 10 dB/DIV
AUTO RESOLUTION On
TIME/DIV AUTO
Digital Storage VIEW A

b. Adjust the PEAK/AVERAGE cursor so it is about one
division above the bottom of the screen.
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Adjustment Procedure
c. On the Horizontal Digital Storage board:

1. Adjust Horizontal Offset, R3041 (Fig. 3-47), sothe
left edge of the cursor is at the left edge of the crt (about
0.25 division over-span from the left graticule line).

2. Adjust Output Gain, R1040 (Fig. 3-47), sothe right
edge of the cursor is at the right edge of the crt.

3. Alternately switch the VIEW A (Digital Storage) on
and off while adjusting Input Gain, R1045 (Fig. 3-47), so
the storage signal at the right edge tracks with the non-
store signal.

d. On the Vertical Digital Storage board:

1. Output Gain (R1024 and Output Offset (R1028), if in-
stalled, are adjusted at the factory and should not be
changed. If disturbed, or for any other reason, Output Gain
and Output Offset must be adjusted, center these adjust-
ments. In either case, center Input Gain (R1034) before pro-
ceeding. These adjustments are shown in Fig. 3-47 except
for R1028, which is located next to R1024.

2. Switch to 2dB/DIV display mode.

3. Using asignal near the bottom of the display, adjust
Vertical Offset, R1030(Fig. 3-47),sothe stored displayis
the same amplitude as the non-store signal.

4. Change the REF LEVEL toraisethe amplitude of the
signal to full screen.

5. Adjust Input Gain, R1034 (Fig. 3-47), so the stored
display of the high amplitude signal is the same as the
non-stored display.

6. Repeat the low level and high level adjustments to
compensate for interaction.

NOTE

Output Gain (R1024) and Output Offset (R1028), if
installed, are intended for adjustment in the 492P
only.

fm_ b

AT

grpstietd

B Output Gain R1024

¥

Fig. 3-47. Digital storage adjustment locations.
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Alternate Procedure for 492P Only

a. Set the front-panel controls for:

FREQUENCY 100 MHz

FREQ SPAN/DIV 10 MHz

REF LEVEL —10 dBm

AUTO RESOLUTION Off

RESOLUTION BANDWIDTH 1 MHz

Vertical Display 2 dB/DIV

Video Filter NARROW

TIME/DIV AUTO

Digital Storage VIEW A and VIEW B
PEAK/AVERAGE Fully ccw

b. Connect CAL OUT to the RF INPUT.

c. Connect the 492P and 4050-Series controller with a
GPIB cable (both should already be turned on). Set the
492P GPIB ADDRESS switches on the rear panel for ad-
dress 1 (switch 1 up, all others in the switch bank down).

d. Enter and run the following program:

100 DIM C(1000)

110 K=125

120 11=0

130 FOR 1=1 TO 10

140 FOR J=1 TO 100
150 C(ll+J)=K

160 NEXT J

170 K=K—25

180 11=11+100

190 IF K> =25 THEN 210
200 K=225

210 NEXT |

220 PRINT @1:“SIGSWP”
230 WBYTE @33:64,C, — 255

e. Adjust the POSITION controls to center the FRE-
QUENCY dot and place the baseline on the bottom graticule
line.

f. Adjust the following (Fig. 3-47) to match the step
waveform as closely as possible to the graticule:

Assembly Adjustment
Horizontal Digital Storage
Horizontal Digital Storage
Vertical Digital Storage
Vertical Digital Storage

Horizontal Offset, R3041
Output Gain, R1040
Output Offset, R1028
Output Gain, R1024

Output Offset, R1028, on the Vertical Digital Storage
board (not shown on Fig. 3-47) is located beside Out-
put Gain, R1024. Also, R3041 and R1040 may not be
located as shown, but are positioned left-to-right in
the same manner as shown in the figure.
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Adjustment Procedure
Be sure that the left and right edges of the step waveform
coincide with the left and right edges of the graticule. (This
matches the horizontal display width of a 1000-point
waveform to the graticule.)

g. Press FREE RUN and span down to 200 kHz/div,
keeping the signal centered with the FREQUENCY control.

h. Increase REF LEVEL for a signal peak about 1 divi-
sion above the bottom of the graticule.

i. Cancel VIEW A; while pressing VIEW B repeatedly,
adjust Vertical Offset, R1030, on the Vertical Digital Storage
board to remove any difference in amplitude between the
stored and real-time waveforms.

j- Reduce REF LEVEL to bring the signal peak close to
the top of the graticule.

k. Again pressing VIEW B repeatedly, adjust Input Gain,
R1034, on the Vertical Digital Storage board to remove any
difference in amplitude between the stored and real-time
waveforms.

|. Because the offset and gain adjustments interact, re-
peat parts h through k as necessary.

m. Cancel the NARROW Video Filter.

n. Increase FREQ SPAN/DIV to 10 MHz and tune the
signal to within 1 division, of the right edge of the graticule.

0. While pressing VIEW B repeatedly, adjust Input Gain,
R1045, on the Horizontal Digital Storage board so the hori-
zontal position of the stored signal matches that of the non-
stored signal.

15. Setting B—SAVE A Reference Level

When B—SAVE A is selected, the expression im-
plemented is (B—SAVE A) — k where k is a constant set by
the input data for an 8-to-4 line encoder, U1015. Each bit
will move the reference level about 0.2 minor division.
Normally, the reference level is set at the center graticule
line; however, it can be set anywhere within the graticule
area by the setting of an 8-bit binary switch, S1014 (Fig.
3-48). The MSB (switch #8) shifts the display about five
divisions, switch #7 half this amount, etc. The following
procedure sets the reference level.
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Adjustment Procedure

a. Estimate the amount and direction the reference level
is to be shifted.

b. Switch the POWER on and close or open the switches
on S1014 (Fig. 3-48) to obtain the desired B—SAVE A
reference level.

Fig. 3-48. Location of binary switch (S1014) for setting B—
SAVE A reference level.

16. Band Leveling for Coaxial Bands (Bands
1—5)
NOTE

The mean value of the flatness response for each
band is set to a —20 dBm reference at 100 MHz.

a. Perform band 1 gain adjustment as described under
Variable Resolution Gain and Band Leveling (Step 8).

b. Perform flatness check of bands 1 through 5 as
described under Frequency Response Check (Step 8 of the
Performance Check) and note the frequency at which the
average level occurs for each band.

c. Set the front panel controls as follows:

Vertical Display 2 dB/DIV

REF LEVEL —20 dBm

FREQ SPAN/DIV 10 MHz
RESOLUTION

BANDWIDTH 1 MHz
TIME/DIV AUTO

Digital Storage (Option 2) VIEW A/VIEW B
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d. Switch the frequency range to band 2 (1.7—5.5 GHz)
and apply a calibrated —20dBm signal whose frequency is
the same as that noted for the average level in part b.

NOTE

If a power meter is used to monitor signal level,
connect the power meter sensor at the RF INPUT.

e. Tune the signal to center screen and reduce the FREQ
SPAN/DIV to either 1 MHz or 500 kHz.

f. Adjust band 2 Gain, R3034 (Fig. 3-49), for a full
screen (—20 dBm) display.

g. Increase the FREQ SPAN/DIV to about 200 MHz and
change the FREQUENCY RANGE to band 3(3.0—7.1 GHz).
Apply a calibrated —20dBm signal at the frequency noted
for the average level in part b.

h. Tune the signal to center screen and again decrease
the span to about 500kHz/Div with a RESOLUTION
BANDWIDTH of 1 MHz.

i. Adjust band 3 Gain, R3030(Fig. 3-49),for afull screen
display.

j. Repeat the above procedure for each coaxial band (1—
5) and set the gain of each with the appropriate adjustment
(see Fig. 3-49). If the range of any adjustment is insufficient,
add the appropriate diode (see schematics and Fig. 3-49)to
obtain 10dB more range. Adding the diode increases gain.

ot ]

Fig. 3-49. Band leveling adjustments and gain diodes (when
installed) on VR #2 module.
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17. Band Leveling for Waveguide Bands (Bands
6—11)

a. Test equipment setup is shown in Fig. 3-50. Apply
2072 MHz at —58 dBm, through a dc-blocking capacitor to
the EXT MIXER input. Monitor the input with a power meter
tosettheinputlevel. Setthe front panel controls as follows:

FREQUENCY RANGE 18—26 GHz (Band 6)

FREQ SPAN/DIV 200 MHz

AUTO RESOLUTION On

REF LEVEL —30 dBm
NOTE

The baseline of the display will rise when 2072 MHz
signal is applied to the EXT MIXER input port
connector.

b. With —58 dBm input level applied, adjust band 6 Gain
Leveling, R3032 (Fig. 3-49), for full screen display.

Calibration—492/492P (SN B029999 and below) Service Vol. 1

Adjustment Procedure
Table 3-10

EXT MIXER BAND LEVELING ADJUSTMENTS

Gain
Band Input Level Adjustment
6 (18—26 GHz) —60 dBm R3024
7 (26—40 GHz) —60 dBm R3026
8 (40—60 GHz) —60 dBm R3032
9 (60—90 GHz) — -
10 (90— 140 GHz) - =
11 (140—220 GHz) - =

c. Change the FREQUENCY RANGE and input signal
level as listed in Table 3-10. Adjust the appropriate Band
Gain adjustments (Fig. 3-49) for full screen display.

d. Turnpower off, replace VR module.

Power Meter

2072 MHz Signal Generator
—50 dBm to —80 dBm

492 Spectrum Analyzer

CICIGICICICR

Power Sensor

)

Ext Mixer

DC Block

2727-18A

Fig. 3-50. Test equipment setup for calibrating band leveling of the external mixer bands.
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Adjustment Procedure

18. Preselector Driver (Option 1) Calibration

a. Turn POWER off, pull Preselector Driver andinstall on
extender board, (Fig. 3-51) then switch POWER on.

b. Set the offset for driver U2054. Offset should only
require adjusting if U2054 is changed. It is adjusted as
follows:

1. Set the FREQUENCY RANGE to band 1 (0—
4.2 GHz).

2. Pull P3055 and connect a voltmeter betwee<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>