TE K OPERATORS Part No. 070-5082-00
MANUAL Product Group 26

495/495P
SPECTRUM ANALYZER

This document is a complete scan from the original manual ----- Qservice

Qservice -----

Please ChgCk for CHANGE INFORMATION at the Rear of This Manual

First Pgfiting MAY 1986

Tektronix

COMMITTED TO EXCELLENCE



495/495P Operators

PREFACE

This manual is one of a set of product manuals for
the TEKTRONIX 495 and programmable 495P Spectrum
Analyzer. The manual describes the instrument installa-
tion and operation. These instructions assume a
thorough knowledge of frequency domain analysis. The
purpose of this manual is to explain the operation of the
spectrum analyzer so that measurements will be mean-
ingful whether made under adverse or laboratory condi-
tions. The manual organization is shown in the Table of
Contents. The manuals that are available now in addition
to this Operators Manuai are the

® 495/495P Service Manuals, Volume 1 and 2 (stan-
dard accessories) and

® 495P Programmers Manual (standard accessory for
4Q95P only).

There will be two additional publications available
shortly; 495/495P Operators Handbook (optional acces-
sory), and a Programmers Reference Guide. For manual
ordering information, contact your local Tektronix Fieid
Office or representative or refer to the Accessories por-
tion of the Replaceable Mechanical Parts list in the Ser-
vice Manual, Volume 2.

Standards and Conventions Used

Most terminology is consistent with stand
adapted by IEEE and IEC. A glossary of terms isgpro-
vided in Appendix A. Abbreviations in the documggftation
are consistent with ANSI Y1.1-1972. GPIB functj
form to the IEEE 488-1978 Standard. Copies
IEEE standards can be ordered from th
Electrical and Electronic Engineers Inc.

Change/History Information

Any change information that involvesgianual correc-
tions or additional information is logted behind the
tabbed Change Information page the back of this
manual.

History information, as well#s the updated data, is
combined within this manual wjfen the page(s) is revised.
A revised page is identified a revision date located in

Instructions
ment for use

r unpacking and preparing the instru-
described in Section 3.



TABLE OF CONTENTS

Page
PREFACE.......ccccciitiinimnninniiinnenimsneesimnnessmsesin i
TABLE OF CONTENTS.......ccociniininnnnninnnessinninenenssesnsnionne ii
LIST OF ILLUSTRATIONS ......cccotiiinmniinniininnennicsnnensiin iv
LIST OF TABLES.......cccciiiveneiticcinnnnniesssnnnnssssssnnenssssnnen v
SAFETY SUMMARY ....cccceiiiinnnnnnnninnnnneisiinnnnesinmnnes vi
Section 1 GENERAL INFORMATION

Product Overview ........cccecvvieiiciinnneenninnns 1-1
Firmware Version and Error Message
Readout .......ccovvvemneerrieeiiiniinniiininnnnen 1-1
ACCBSSOIIOS ..oevvviirieiisiiisissssssnnnnnnenenens 1-1
(0] o1 (Lo 1 - 1-2
Section 2 SPECIFICATION
Electrical CharacteristicS.....ccccceviriiiiiiinans 2-1
Verification of Tolerance Values.......... 21
Frequency Related Characteristics .....2-1
Amplitude Related Characteristics...... 2-4
Input Signal Characteristics ................ 2-8
Output Signal Characteristics............
General Characteristics..........ccoocvunne
Power Requirements........cccccceeenninnes
Environmental Characteristics.........
Physical Characteristics............... 2.2-13
Section 3 PREPARATION FOR USE
Unpacking and Initial Inspectiogf............. 3-1
Installation.....ccccccceiiinininnneeneegloniisiiiiininn 3-1
Rackmount Instrument..#................u.. 3-1
Rack Adapter Kit........flecceeeeeiiiiinennnns 3-2
Power Source and Po
Requirements ..........flcceeiriiniiiiiniininnnnens 3-2
Storage and Repaghaging......c.ccececevenreenns 3-2
Storage ... fflviiiniiiiiiinniinn, 3-2
or Shipment...........eee... 3-2
........................................ 3-2
Section 4 CONTROYS, CONNECTORS,
AND INJICATORS

ial Entry Functions (Black Labels)..4-1
ultiple-Pushbutton Sequence

Functions (SHIFT Pushbuttons)........... 4-1
Terminating Muiltiple-Pushbutton
SOQUBNCES ...ccvvveerrireirertrenenneerenesnseneens 4-1
DATA ENTRY Functions (Orange

Labels) uuiiieiiieiiiiciiiiinnnnenninnieneenenenes 4-2

495/495P Operators

Section 4  (continued)

Correcting Numerical ghtry Errors......4-2
Instrument Power ConyfSl and
Frequency......cccdloiiiiiiniiiniinninnininn. 4-3
Frequency Span and Resolution.............. 4-5
Marker Functiongfl.........ccecvrviiinninninsinnne 4-7
Display Paramgfers ...........ccceceeeviennnnen. 4-14
SWEEP cevveeerflciieerinnnrrrrrnenieiinesieenennns 4-17
Digital Storglge........cccevnrevinnnneinicririsennen. 4-19
Display General Purpose................ 4-21
Front-pghel Input/Output and GPIB....... 4-24

nel Input/Output and GPIB........ 4-26
Section 5 RUMENT CHECK OUT
irmware Version and Error Message
Readout......cccocuriiinnieiinniininnincnininnnnnnne, 5-1

Firmware Version........ccccevvveeeeviinneen. 541

Error Message Readout..........cccuueeenn. 5-1
Preparation for Use........ccceceviviinniiiniinnne, 5-1

1. Initial Turn ON ..vveivniiiiieneee, 5-1

2. Calibrate Position, Center

Frequency, Reference Level, and

Bandwidth......coovvviviiiiiiinniniiinninncninn, 5-2
Functional or Operational Check............. 5-3

Equipment Required...........cccceeevvirnnne. 5-3

Preliminary Preparation..........c..ecuueeennn 5-3

1. Check Operation of Front-Panel

Pushbuttons and Controls................... 5-3

2. Check Gain Variation Between

Resolution Bandwidths ..................... 5-10

3. Check Span Accuracy and

Linearity .....cccccveeeviiinnnneeiininnnieninnnn, 5-11

4. Check Resolution Bandwidth and

Shape Factor........ccevvvreiinsienecrinnnnnen. 5-11

5. Check Reference Level Gain and

RF Attenuator Steps .........cceeevvvvnenees 5-12

6. Check Sensitivity......cocevvivirnnenn. 5-12

7. Check Residual FM......ccovcevvininnen, 5-13

8. Check Frequency Drift or

Stability ceeervvrerrenneniiiiein, 5-13

9. GPIB Verification Program............ 5-13

Section 6 OPERATION
Instrument Operating Features................ 6-1

Firmware Version and Error Message

Readout ........cccevvueniiiiiiinnneeinninniiinn, 6-1

Crt Light Filters ........cccceeveninneiniiinnnnn, 6-1

Intensity Level and Beam Alignment...6-1

Signal Application ........cccceevviiiiiiiicnnnnns 6-1

/\ RF INPUT Connector...............c.... 6-1



495/495P Operators

Page
Section 6  (continued)

Resolution Bandwidth, Frequency
Span, and Sweep Time......c.eeevvriinnens 6-2
Using the HELP Feature........cc.ceereeen. 6-3
Using the Signal Identifier..........c..veu. 6-3
Using the Video Filters.........cccceevuneneen. 6-4
Using Time Domain Operation............. 6-4
Triggering the Display.......cccoceeereerrnnees 6-4
Sweeping the Display.......cccccererrrerennen. 6-5
Manual Scan of the Spectrum............. 6-5
Reference Level, RF Attenuation, and
Vertical Display .....ccccverineereeceinneneeennnns 6-5
Alternate Reference Level Units
Selaction ......ccciviicininiinininininnnnn, 6-6
Using the Delta A Mode..........cccueennee 6-6
Using MIN NOISE or MIN
DISTORTION.....cciiviiiriiinicieenienensnene 6-6
Using Digital Storage.......c.cceeeveerecinnnes 6-6
Using the Store and Recall Features ..6-7
Using the Counter......c.cccvvcnueciiinnnnnne 6-8
Plotting the Display ......ccccevevnniniccnnennans 6-8
Using the Markers Feature ................. 6-8
Marker Terms .......coeeveeviinnnennensccssinnens 6-8
Marker Turn On.......ccceviviinnnnnecisinninnns 6-8
Marker Menu and Assign Menu........... 6-9
Assigning Markers ........ccoececevieeeininneee 6-9
Tuning Markers........cceevnnneerenicninnnennns 6-9
Error Detection.......cccecrviivcciniiinnnnnnnee 6-10
Using the Automatic Performance
Testing Feature.......cccccevieeeeieiniiinnnnnn,

Using the Tracking Generator Mode5-10
Using the Sideband Analyzer Modgf’.6-10
Programming Features (495P GPI

Operation)......cccuceecnnerininccssnncesccgffloneennas 6-11
Setting GPIB Address Switcis........ 6-11
TALK ONLY, LISTEN ON
Switches......ccccvvvverncicedloniiiiniienine. 6-11
Connecting to a Systegf........coeeevenne 6-11

Operational Consideratifns/

Precautions .........c...ffieiiiiiiiiiiiiiiiiiiniinne. 6-11
1. /\ RF INPUTfPower Limit............ 6-11

2. Instrument Yarm-up After

Section 6

Section

(continued)

4. Level of Pulsed Signals.....#........ 6-11
5. Level of Continuous WavgfSignals6-12
6. Excessive Input Signal Jevel......... 6-12
7.No Crt Trace ....cceevefflinniiinciinnnne 6-12
8. PEAK/AVERAGE...#.......cccoceenrinne 6-12
9. Digital Storage Efjffcts on Signal
Analyses......cccoeeeedfleviiiiiiniiiiiiniiiininnn, 6-12
10. Stored Displgy Averaged in Wide
Spans....ccccn it 6-12

11. Automatj#’ Calibration of Relative
Amplitudegfof Resolution Bandwidth

Filters ..l v, 6-12
12. TRYSGERING .....cceevvcreirnneennnnnn, 6-12
Servicggnformation ......cccceeeecvnneeeenennnnn. 6-12
ice Manual......cccccceiivviiiiniiiinnnnnnn, 6-12
oduct Service........civvriinrerieieeerenn 6-13
mergency Repair........cceevveveceriennnn. 6-13
Maintenance Agreements.................. 6-13
OPTIONS

Options A1-A5 (Power Cord Options).7-1
Options M1-M3 (Extended Service

Appendix A GLOSSARY

and Warranty Options).......cccceeveeeennnn. 7-1
Option 05 (Provides frequency

counter and Macros).....ccccvuveeceeeerienn, 7-2
Option 07 ! (Provide 75Q Input).......... 7-2
Options 30 and 31 (Provide
Rackmount)....cccceeeeeriiiiieninnnnnninncncnnnnn, 7-3
Option 39 (Provide Silver Battery)....... 7-5
Option 42 (Provide 110 MHz IF

(01717171 4 TSSO 7-5
Option 45 (Provide MATECO

Capability) ....coveiineirenneiniennnnneenee. 7-5
Option 52 (Provide North American

220 V)uurierinirinninneiinnneinnennnsessnneesnen 7-5
General Terms....ccccvvreeineerinieieiniinnnn A-1
Terms Related to Frequency .............. A-1
Terms Related to Amplitude............... A-2
Terms Related to Digital
StOrage....ccevvreriiiniiniinine i A-3
Terms Related to Markers.................. A-3



LIST OF TABLES

495/495P Operators

Table Table
Number Page Number Page
2-1  Frequency Related Characteristicss..........cceue 2-1 6-1 50 Q System Reference Level @onversion........ 6-2
2-2 Amplitude Related Characteristics..........cccereinn. 2-4 6-2 Marker Trace Organization...di.....c.ccccevvvinnen. 6-10
2-3 Input Signal Characteristics........c..evvuvreiiiiinennnn 2-8
2-4  Output Signal Characteristics ........cceeovueevricianns 2-10 7-1  Power Cord OptionS ...c...fleeeceiiiiieircrniiiinnnineneenn,s 7-1
2-5 General Characteristics ........ccceecvverinniiiiineninnns 2-11 7-2 Extended Service and Yérranty Options........... 7-2
2-6 Power Requirements ........cocovvvmmmennrecreineniinenns 2-11 7-3  Option 07 Alternate cifications...........ccecuune 7-2
2-7 Environmental Characteristics ...........ccevviniieens 2-12 7-4  Options 30 and 31 Qharacteristics and
2-8 Physical CharacteristiCs..........eccvureriiviinnneiiinnane 2-13 Alternate Specifiglions........coeuvviviiiiiiiniiiinnenn, 7-4
7-5 Option 42 Altergfite Specifications.............ccevvee 7-5
5-1  SeNSItIVItY .eeveerriciiineriiniiiiirn i 5-12
Figure Figure
Number Number Page
2-1  DiMeNSIONS. ...uuceeiieiiieriinnerininiesensnnieeeennnnenes -15 5-1  Crt display and readout at initial turn on............ 5-1
5-2 Typical display of calibration markers in the
4-1  Instrument Power Control and Frequencyf........ 4-3 maximum span Position .......ccccvvveiiiinineninn, 5-2
4-2  Frequency Span and Resolution.........4#........... 4-5 5-3 Integrating a display with the VIDEO FILTER ....5-5
4-3  Marker Functions...........ecevevvivinnnnneeluneienennienn. 4-7 5-4  Using the IDENT feature to identify a real or
4-4  Locating the signal peak.........ceeeeaivniiiinnnnennnn, 4-8 tru@ reSPONSE....cuiiiiiriiriiiiiiiiniir 5-6
4-5 Using <green-SHIFT> PEAK FIYO ................ 4-10 5-5 Displays that illustrate how bandwidth and
4-6 Signal finding example............ffliccvviininininninnns 4-11 shape factor are determined .........ccccvveevirennn, 5-11
4-7  Signal finding example........fleccccireriiiiinienennnn 4-12 5-6  Typical display showing how to determine
4-8  Signal finding example.....gl..cccoovniiviiiiiininnnn. 4-12 residual FM ..., 5-14
4-9  Signal finding example..gl.......ccocvmriiinereeninnnns 4-13
4-10 Signal finding examplgf.......cccevrueriiiniinneiiinnns 4-13 6-1  Circuit of a 75 to 50 0 matching pad (ac
4-11 Display Parametersg..........cccovuriiiinininniiininn 4-14 coupled) ...cccvviiiiiiinininiin 6-2
4-12  SWeEEP..coivvccrrneergloiniriiiininnieiineaneeen 417 6-2 Graph illustrating the relationship between
4-13 Digital Storage . g.........cccvvrrrriiiniinniiiininnnnnnn, 4-19 dBm, dBmV, and dB ........c.eccmiviiiiiininniniinnnin, 6-2
4-14 Display and eral Purpose .........cceeeeriiennens 4-21 6-3 Volts-dBm-Watts conversion chart for 50 Q
4-15 Front-Panel Jiput/Output and GPIB................ 4-24 iMPedaNnCe.......euviiiriiiiiiiin 6-3
Rear-Pangfinput/Output and GPIB................ 4-26 6-4 Typical example of Identifier mode displays......6-4
6-5 Typical display mixed with the VIDEO FILTER ..6-5
6-6 Typical display using B—SAVE A to observe
the difference between SAVE A and B displays6-7
7-1  International power cord options for the

SPOCrUM aNAIYZEr......ccviviviimmnnnininreiiinninniinnn, 7-1



POWER

Power Source

This product is intended to operate from a power
source that will not apply more than 250 V rms between
the supply conductors or between either supply conduc-
tor 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 con-
ductor of the power cord. To avoid electrical shock, plug
the power cord into a properly wired receptacle before
connecting it 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 opera-
tion.

Danger From Loss of Ground

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

Use the Proper Power Cord

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

Use only a power cord that is in good cgidition.

Refer cord and connector changes
vice personnel.

qualified ser-

For detailed information on powfr cords and connec-
tors, see the Maintenance sectiogfin the Service Manual,
Volume 1.

Use the Proper Fuse

To avoid fire hazftrd or equipment damage, use only
the fuse of correctgfype, voitage rating, and current rating
s specified in the Replaceable Electri-
Volume 2 of the Service Manual). Refer
nt to qualified service personnel.
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OPERATIONAL PRECAUTIONS

Do Not Operate in Explosive Atmospher

To avoid explosion, do not operate thif product in an
explosive atmosphere unless it has gfeen specifically
certified for such operation.

vii



