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No. ESIO0

Safety Summary

To ensure thorough undersianding of all [unctions and to cnsure efficient use of this instrument, please read the
manual carefully before using, Note that Advantest bears absolutely no responsibility for the result of operations
caused due to incorrect or inappropriate use of this instrument.

Il the equipment is used in a manner not specilied by Advantest, the protection provided by the equipment may
be impaired.
* Warning Labels
Warning labels are applied to Advantest products in locations where specific dangers exist. Pay
carclul atiention Lo these labels during handling. Do not remove or Lear these labels. 11 you have

any questions regarding warning labels, please ask your nearest Advantest dealer. Our address
and phone number are listed at the end of this manual.

Symbols of those warning labels are shown below together with their meaning.

DANGER: Indicates an imminently hazardous situation which will result in death or serious
personal injury.

WARNING: Indicates a potentially hazardous situation which will result in death or serious
personal injury.

CAUTION: Indicates a potentially hazardous situation which will result in personal injury or
a damage 10 property including the product.

« Basic Precautions

Please observe the following precautions to prevent fire, burn, electric shock, and personal inju-
ry.

» Use a power cable rated for the voltage in question. Be sure however (o use a power cable
conforming Lo salety standards of your nation when using a product overscas.

*  When inserting the plug into the electrical outlet, first turn the power switch OFF and then
insert the plug as far as it will go.

*  When removing the plug from the electrical outlet, first turn the power switch OFF and then
pull it oul by gripping the plug. Do not pull on the power cable itsell. Make sure your hands
are dry at this time.

» Before turning on the power, be sure to check that the supply voltage matches the voltage
requirements of the instrument.

« Connect the power cable 1o a power outlet thal is connected o a protected ground lerminal.
Grounding will be defeated it you use an extension cord which does not include a protected
ground terminal.

* Be sure to use fuses rated for the voltage in question.
* Do not use this instrument with the case open.

* Do not place anything on the product and do not apply excessive pressure o the product. Al-
s0, do not place flower pots or other containers containing liquid such as chemicals near this
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Safety Summary

product.

+  When the product has ventilation outlets, do not stick or drop metal or easily tlammable ob-
jeels into the ventilation oullets.

*  When using the product on a cart, [ix it with belts o avoid its drop.

+  When connecting the product to peripheral equipment, turn the power off.

e Caution Symbols Used Within this Manual

Symbols indicating items requiring caution which are used in this manual are shown below to-
gether with their meaning.

DANGER: Indicates an ilem where there is a danger of scrious personal injury (death or seri-
ous injury),

WARNING: Indicates an itemn relating to personal safety or health,

CAUTION: Indicates an item relating to possible damage to the product or instrument or relat-
ing Lo a restriction on operation.

* Safety Marks on the Product

The following satety marks can be found on Advantest products.

&: ATTENTION - Refer to manual.
@ . Protective ground (earth) terminal.
% . DANGER - High voltage.

&: CAUTION - Risk of clectric shock.

* Replacing Parts with Limited Life

Safety-2

The following parts used in the instrument are main parts with limited life.

Replace the parts listed below before their expected lifespan has expired to maintain the pertor-
mance and function ol the instrument.

Note that the estimated lifespan for the parts listed below may be shortened by factors such as
the environment where the instrument is stored or used, and how often the instrument is used.
The parts inside are not user-replaceable. For a parl replacement, please contact the Advantest
sales office for servicing.

Each product may use parts with limited life.
For more information, refer (o the section in this document where the parts with limited life are
described.
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Main Parts with Limited Life

Part name Life
Unit power supply 5 years
Fan motor 5 years
Electrolytic capacitor 5 years
LCD display 6 years
LCD backlight 2.5 years
Floppy disk drive 5 years
Memory backup ballery 5 years

* Hard Disk Mounted Products

The operational warnings are listed below.

Do not move, shock and vibrate the product while the power is turned on,
Reading or writing data in the hard disk unit is performed with the memory disk turning at a
high speed. 1L is a very delicate process.

Store and operalte the products under the following environmental conditions.
An area with no sudden temperature changes.

An area away from shock or vibrations.

An arca [ree [rom moisiure, dirt, or dust.

An area away from magnets or an instrument which generates a magnetic field.

Make back-ups of important data.

The data stored in the disk may become damaged if the product is mishandled. The hard disc
has a limited lile span which depends on the operational conditions. Note that there is no
guarantee for any loss of data,

* Precautions when Disposing of this Instrument

When disposing of harmful substances, be sure dispose of them properly with abiding by the
stale-provided law.

Harmful substances: (1) PCB {polycarbon biphenyl)

(2) Mercury

(3) Ni-Cd (nickel cadmium)

(4) Other
Ttems possessing cyan, organic phosphorous and hexadic chromium
and items which may leak cadmium or arscnic {excluding lead in sol-
der).

Example: fluorescent tubes, batteries
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Environmental Conditions

This instrument should be only be used in an arca which satisfics the [ollowing conditions:
* Anarea [ree [rom corrosive gas
* An area away [rom dircel sunlight
* A dust-lree arca
* Anarca [ree [rom vibrations

+  Altitude of up o 2000 m

Direct sunlight :

e
CCorrosive
=Gy

I N N N N PN O PN N

Vibration

Figure-1 Environmental Conditions

«  Operating position

A clear space of 10 centimeters or more [77  The instrument must be used in a hor-
must be kept around the air vents. izontal position,

A couoling lan, which prevents the in-
ternal temperature from rising, is
equipped with the instrument.

The air vents on the case must be un-

blocked.

Front

Figure-2 Operating Position

« Storage position

Front This instrument should be stored in a horizontal
position.

When placed in a verlical (upright) position for
storage or transportation, ensure the instrument is
stable and secure.

-Ensure the instrument is stable.
-Pay special attention not to fall.

Figure-3 Storage Position

+ The classification of the transient over-voltage, which exists typically in the main power supply, and
the pollution degree is defined by IEC61010-1 and described below.
Impulse withstand voltage (over-voltage) category II defined by IEC60364-4-443

Pollution Degree 2
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Types of Power Cable

Replace any references Lo the power cable type, according (o the [ollowing table, with the appropriale power cable
type for your country.

. . Rating, color Model number
Plug conliguration Standards and length (Option number)
PSE: Japan 125Vat7A Straight:  A01402
Black
Electrical Appliance and 2 m (6 ft) Angled: A1412
Material Safety Law
UL: United States ol America 125Val7A Straight:  A01403
Black (Option 95)
' CSA: Canada 2 m (6 1t} Angled: A01413
CEE: Europe 250 Vato6 A Straight:  A01404
DEMKO: Denmark Gray (Oplion 96)
NEMKO: Norway 2 m (6 ft) Angled: A(414
VDE: Germany
KEMA: The Netherlands
CEBEC:  Belgium
OVE: Ausiria
FIMKO:  Finland
SEMK(: Sweden
SEV: Switzerland 250 Vato6 A Straight:  A01405
Gray (Option 97)
2 m (6 ft) Angled: AQ1415
SAA: Australia, New Zealand 250Vat6 A Straight:  A01406
Gray (Option 98)
@m® 2 m (6 ft) Angled: -
BS: United Kingdom 250 Val6 A Straight:  A01407
Black (Option 99)
% 2 m (6 1t) Angled:  A01417
[
CCC:China 250Vat 10 A Straight:  A114009
Black (Option 94)
2 m (6 ft) Angled: AT14109
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CAUTIONS

The front two feet beneath the front panel have small extensions which can be used to pro-
vide a better viewing angle (12-degree tilt).

Note the following when using the extensions:
+ Use the analyzer on flat surfaces so that the weight of the analyzer is evenly distributed.
+ Do not put any objects on the analyzer,
+ Do not lean on the analyzer,
+ Do not place anything (hands or other objects) under the analyzer,
+ Do not slide the analyzer.

+ Do not use excessive force when pressing keys (more than 1 kg).

Make sure the extensions are folded shut when:
+ Transporting the analyzer.
» Connecting or disconnecting cables,
+ Using the analyzer on a cait.
+ The analyzer is not in use,

+ The analyzer is in storage.
Do not use the extensible feet if they show signs of excessive wear.

» The extensions may wear out over time. If this occurs, contact ADVANTEST or our service agency
for information on how to replace them.
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Tokyo, Japan Engineering and Sales GmbH
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R3132 Series Spectrum Analyzer Operation Manual

PREFACE

This manual provides the information necessary to check functionality. operate and program the R3132 Series
Spectrum Analyzer. Be sure to read this manual carefully in order to use the spectrum analyzer safely.

*  Qrganization of this manual

This manual consists of the following chapters:

1. INTRODUCTION
« Product Description
* Accessories
+ Options
+ QOperating Environment
« System Checkout
+ (Cleaning, Storing and Transporting the R3132
Series Spectrum Analyzer
« Calibration
+ Replacing Parts with Limited Life

Includes a description of the
spectrum analyzer and its” parts
along with information on its’
operating environment and how to
perform a system checkout,

2. OPERATION
* Panel Description
« Basic Operation
¢ Measurement Examples
* Other Functions

Describes the names and the
functions of each part on the panels.
You can learn the basic operation of
the spectrum analyzer through the
examples shown in this chapter.

3. REFERENCE
¢ Menu Index
* Menu Map
« Menu Function Descriptions
« List of Settings

Shows a list of operation keys, and
describes the function of each key.

4, REMOTE PROGRAMMING
+ GPIB Command Index
+ GPIB Remote Programming
+« RS8-232 Remaote Control Function

Gives an outline of the GPIB and
RS-232 interfaces, and how to
connect and set them up. Also
included are a list of commands
necessary for programming and
using the program examples.

5. PERFORMANCE VERIFICATION

+ General

« Procedures of Performance Verification

¢ Tracking Generator Performance Verification
Procedure

« Performance Verification for OPT73 (FM
Demodulation)

+ Performance Verification Record Sheet

Describes the performance verifica-
tiomn.

6. PERFORMANCE VERIFICATION (External Mixer)
+ External Mixer OPT16
+ BExternal Mixer OPT17
« External Mixer OPT18
+ External Mixer OPT19

Describes the performance verifica-
tion{External Mixer).
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Preface

7. SPECIFICATIONS Shows the specifications of the
« R3132 Specifications spectrum analyzer.

R3132N Specifications

R3162 Specifications

R3172 Specifications

R3182 Specifications

« Options

*

*

*  Key notations in this manual
Typeface conventions used in this manual.

Panel keys: In bold type Example: MKR, MEAS

Soft keys: In bold and italic type Example: Normal, Noise/H7

The 1/2, more and 2/2, more soft keys are designated by I/2_more and 2/2_more in this
manual.

Preface-2



R3132 Series Spectrum Analyzer Operation Manual

TABLE OF CONTENTS

1 INTRODUCTION ....ocooiiiiiiieieeeeeiereteie e sesees s esesssesessresees 1-1
1.1 Product DesCriplion ...ceccicerorieroriieiireerereernraerntaesaeassneassnsassnsassnsassasessonees 1-1
1.2 ACCESSOTIES .eeiiiiiiiiiiet ettt ettt st sttt et s iareesiateesias e ias e ien s 1-3
LG T o757 ) LU OO 1-5
1.4 Operating ENVITONIMENT .....cccocoviiicieiiiie e sie et see e ee e sraeeesrae e svaeeesveeas 1-6
1.4.1  Environmental Conditions ........ccoooiiiiieiiiiee e 1-6
1.4.2  Power REQUITEMENTS ..viiviveeiiiireeiiieriereeieressesersseseniseserssessrsessrasessrssesssasssnnes 1-7
143 POWET FUSE (ot e e t ettt 1-7
L4 d POWET CabIe ..ooiiiiiiiiiiiieiee ettt e e e e 1-9
1.5 System ChecKOUt ..ottt st s 1-10
1.6 Cleaning, Storing and Transporting the R3132 Series Spectrum Analyzer ........ 1-13
TLO.T  CIEANING .oeiiiiiiiiiiiit ettt ettt et ettt eree s enee s enee s enneeseane 1-13
L ST o 1 17 SRR 1-14
1.6.3  TrANSPOITINE tovuveeiieeiee e s e e s ee e st ees e ees e e ee s eeeteeees e enasteeranseernsseessseesnsseenes 1-14
1.7 CaliBTation .....ooooiiiieee ettt e e e e e 1-15
1.8  Replacing Parts with Limited Life ......ccccoiviiiiiiniiienciieeciiesciie s ssieessereesenees 1-15
2 OPERATION Lottt s 2-1
2.1 Panel DESCIIPLION t.uvviiriei et et srieetieeeesreessreassbneassbreassbreassrneassbneessbnesssunesssvnns 2-1
21T Front Panel ...t 2-1
2.1.2 Screen ANNOTATION .....cccoiiiiiirieieeci et ee e e e ee e 2-12
2.1.3 0 Rear Panel oo e e e e e 2-14
2.2 Basic OPEralion ....ccoiooiiieiii oot e ettt et e e e ee e neean 2-16
2.2.1  Operating Menus and Entering Data ........ccccooevevecii e 2-16
2.2.2  Displaying Spectrums and Operating the Markers ... 2-19
2.2.3  Measuring Window and the Display Line ......ccccooeevieiiiivci e 2-24
2.2.4  Measuring Frequency Using COUNET .....coocviiiiiiiiiiiiiiiiiiinieneten e 2-27
2,25 AULO TUDMINEZ .ovviiiieeiiieeciieeciie et e set et e sae s s sae e s aee s anessranessranessraaessrnaessnnes 2-29
2.2.6  Tracking OPerations ....ccciciieiciiionirieei ittt ettt ete s ete s ete s eiee s 2-31
227 UNCAL MESSAZE .oeeieeeeieiceicneie et ee e et ee s sme e e snr e s ene e e anr e 2-33
2.2.8  Separating Two Signals ... e e e 2-35
229  Measuring low level signals ..o e 2-38
2.2.10  INPUL SALUFATION .vvieeciiiee e eeecieeeesieeesseeeerrereeseeeeneeeeneeseneeserneesenneesenneesanneseenes 2-42
2.2.11 Harmonic DAStOrtion ....ocooieiiiiiiiiecii ettt e e e eans 2-44
2.2.12  IntermOdULATION ...occeii ittt et en e e r e e e 2-46
22,13 CalIBIation .o.eeieiiiiciieieiieeciie ettt ettt et ettt et te sttt 2-49
2.2.14 Entering User-definable Antenna Correction Data ........cccovvvevriviirienveennnne 2-49
2.2.15 External Mixer (OPT16 thru OPT19) ... 2-52
2.3 Measurement EXamples ..o 2-55
2.3.1  Measuring the Channel POWer ..o 2-55
2.3.2  Measuring the Occupied Bandwidth (OBW) ..o 2-58

C-1



R3132 Series Spectrum Analyzer Operation Manual

Table of Contents

2.3.3  Measuring Adjacent Channel Leakage Power (ACP) ... 2-61
2.33. 1 Full Screen Mode ...t 2-61
2.3.3.2 SEPARATE DiSPIAY ..ottt e 2-67

2.3.4  Measuring Burst Signals Using the Gated Sweep ..o 2-71

2.3.5 Measuring Burst Signals in the Time Domain ........cccovvvivrivviiriviinieninieenennes 2-75

2.3.6  Pass/Fail Judgments Using the Limit line Function ...........cccocciveiiinniennne. 2-79

2,377  Measurements Using TG (OPT74) coviioviviioiiiiieiciet et cne s see s see s 2-85

2.3.8  Spectrum Mask Measurement ........ccvvveeirieiinierinieninie e e snreesnree e 2-89

2.3.9  Measuring Output Levels Using the Software Image Suppression function

(OPTI16 thru OPTT9) ettt e 2-94

2.3.10 FM Demodulation Function (OPT73) ... 2-97

2.4 Other FUNCHONS ..ot et ettt en e e enneens 2-104

241 Using FIoppy DASKS oo e 2-104

2.4.2  Saving or Recalling Data .......cococviveieviiieriiies e srnessrnasseeas e e 2-107

243  Outputting Screen Data ...ttt 2-115

2.4.4  Setting Date and TimMe .....ccooiiveiiiiieiietirierciet e cie e erre e eae e sare s saae s saae s 2-118

2.4.5  Setting the Screen TItle ..o e e 2-119

3 REFERENCE ..ottt e 3-1
3.1 MenU INAEX .eeiiiiiiiii it 3-1
3.2 MENU MAD ettt 3-7
3.3 Menu Function DesCriptions .........cceoioiioiiiieeiceieetee e e e e e e 3-19

33.1 AUTO TUNE Key {Auto TUNINg) «oeveeoeieei e 3-19

332 BW Key (Bandwidth) ..ot 3-20

333  CAL Key (Calibration) ..ottt ettt 3-21

3.3.4  CONFIG Key (Configuration) ..cccceveviveerivieriineeiineeinnessrnessnsassnsassnsessvnes 3-23

335 COPY Key (Hard COopY) coooveioiniiiiiiieirce e 3-29

3.3.6 COUNTER Key (Frequency COUNLET) ....ovvvvvirivereriierorierorierereerorraesssreesonnes 3-30

3.3.7 DISPLAY Key (Line and WIndow)} ......cccoccviiiiiiiiiiiinriierien e e 3-31

3.3.8  EMC Key (EMC Measurement) ....cccoovveervreeirreerrnreervnreesrnreesonsassonsassonsassones 3-33

33.9 FREQ Key (FIEQUENCY) ..eueiiieieiiiiiiieiie e ee et ee e etee et ee e eene e e eens 3-36

3.3.10 Hold MO ..o 3-41

33.11 LEVEL Key (IFrequency Level) ... 3-42

3.3.12 LOCAL Key (GPIB Remote Control} ... 3-44

3.3.13 MEAS Key (MeasUrSIMENT) ....ccccviveierirrreriireriiraeeinneesinneesrsessnsassnsassnsessvnes 3-45

3.3.14 MEKR Key (Marker) ...ttt 3-50

3.3.15 MKR — Key (Marker —) oo nrcesrraerrraesneaesneassneas e 3-53

3.3.16 PAS/FAIL Key (Pass/Fail Judgment) ..........ccoooceiiniiiiniiiiniienien e 3-54

3.3.17 PK SRCH Key (Peak Search) ....ccoovviveiiiieie e vnraenneaenne e e 3-56

3.3.18 POWER MEASURE Key (Power Measurement) ..........coccccveeveiieeiineeecnennn. 3-57

3.3.19 PRESET Key (Initialization) .........ccooooiorioiee e 3-66

3.3.20 RECALL Key (Data Readout) .......ccceoovieiicee e 3-67

3.3.21 REPEAT Key (Continuous SWEEP) ...coocuiiriiiiniiiiiiiiiiiiiet ettt 3-68

C-2



R3132 Series Spectrum Analyzer Operation Manual

Table of Contents

3.3.22 SAVE Key (Saving Data) ... 3-69
3.3.23 Self Test Key (Self Test) oo 3-71
3.3.24 SINGLE Key (Single SWEEP) cevviireieeiriee e e ier e ee e sree e sree e sree e sraee e sraeeesnees 3-72
3.3.25 SPAN Key (Frequency SPam) ..oooooii et 3-73
3.3.26  SWEEP Key (SWeep TImME) .o.ovivviiiieiiier et ireesneesrnessneassineassnnas e 3-74
3.3.27 TG Key (Tracking Generator) (OPT74) ..o 3-76
3.3.28 TRACE Key (Trace Data) .....ccccviveieviieniien e seeesrnessenasseeassnnas e 3-77
3.3.29 TRIG Key (THEZET) .oveieiriiiirieniniiiiet ettt e cee s eree s enee s eree s sree s e 3-81
3.3.30 UTILITY Key (UHIEY) oot enn e 3-83
3.4 LISt OF SEUNES .oeeriiiiriiiii ettt sttt ettt 3-85
341  Factory Defaults ..o 3-85
3.4.2  Defaults Configuration Vallies ..ot 3-89

4 REMOTE PROGRAMING ..o 4-1
4.1 GPIB Command INAeX ....cccociiiiiiiiiiiiiiiicirce e 4-1
4.2 GPIB Remote Programming ...ttt 4-8
421 GPIB oo e s 4-8
422 GPIB SEUP oottt et e 4-9
4.2.3  GPIB Interface FUNCIIONS ...ooiviiiiiiicineiirce et ser e 4-10
4.2.4 Responses to Interface Messages ... 4-11
4.2.5 Message Exchange Protocol ... 4-12
42,6 Command SYIEAX ...c.cocieeiriieeereeesirireseereseeesseesssresassesa s esssseersssesssssessssseesns 4-13
427 Datad FOTMALS ..ottt e et e e s e e e et e e e e eeeas 4-14
4.2.8  StAtUS BYLE .ovioiiiiiiieice st e s s s s st e s e e s et e e sn b e e snbeennbeeaa 4-15
4.2.9  GPIB Command Codes ......ccocoviiiiiiiiiiiiiiiiciiic e e 4-22
4.2.10 Example PrOZIAMS ..iivoicviiieriiiesiieaesieeeiieasiieasstaessstaessstaessssesssssesssnsessnnsesans 4-49
4.2.10.1 Sample Programs for Setting or Reading Measurement Conditions ........ 4-49
4.2.10.2 Sample Programs for Reading Data .........c.coovevvviveririceriricen e vree s 4-31
4.2.10.3 Sample Programs for Inputting or Outputting Trace Data ...............e..... 4-56
4.2.10.4 Example program using the TS (Take Sweep) command ....................... 4-60
4.2.10.5 Program Examples Using the Status Byte ...cccovvivvciiceei e 4-61
4.2.10.6 Example Program Used to Read Screen Data ... 4-62

4.3 RS-232 Remote Control FUNCHOM ....cooieiiiiiie ettt 4-63
4.3.1  GPIB and RS-232 Compatibility .......cccccieiiiiinniiniiiiiniiiinecieene e 4-63
4.3.2  Features of RS-232 Remote Control ........ccccoovvvviiiininiiiiniiieenceeneneens 4-63
4.3.3  Parameter Setup WIindow ... 4-63
4.3.4  Interface CONMMECTION ..ooccciiviiieiciiirce et e e e e e e en e emreseeas 4-64
435 Data FOIMAat ..ot oot 4-65
4.3.6  Differences Between RS-232 and GPIB ... 4-66
437 Panel COontrol ..ottt en e e e 4-66
4.3.8 Remote Control Usage Examples ... 4-67

5  PERFORMANCE VERIFICATION ... 5-1

C-3



R3132 Series Spectrum Analyzer Operation Manual

Table of Contents
5.1 GENCIAL oottt ettt ettt e r e e nae b 5-1
5.2 Procedures of Performance Verification ...........cccccooiiiiiiivieiiies e 5-7
5.2.1 Frequency Reference Source QUEPUL ACCULACY .ovvvvvvrieceerecieeeeeeeeseeeesereee e 5-7
5.2.2  Calibrator Amplitude ACCUTACY ....oooiiiiiiiiie e 5-9
5.2.3  Displayed Average Noise Level ..o seees e 5-11
5.2.4  Resolution Bandwidth Switching Uncertainty ..........c.cccocciiiiiiiniiinniennne. 5-16
5.2.5 Resolution Bandwidth Accuracy and SeleCtivity ....ccovvvivriveiiricviinicenirieeennnes 5-19
5.2.6 QP Bandwidth ACCUraCy .....ccovciiiiiiiiiiiiciric e 5-23
527 TF Gain UNCEITAINTY .oveivviveiiriveienrieriererserersrarersaerersaasorseasorsaasorsaessssassssraessnnes 5-25
5.2.8 Input Attenuator Switching Accuracy (R3132/32N/62) .....ccooovvivieriicnnne 5-29
5.2.9  Input Attenuator Switching Accuracy (R3172/82) ..o 5-32
T I Yo 1 (o el TG ] TR 5-35
5211 Residual FIM oo 5-41
5.2.12 Noise SIdebands ......coooiiiiiiiiiie e 5-45
5.2.13 Image, Multiple and Out-of-Band Responses ..........cccocciieiiiiiiiiiniiniiiennnne. 5-47
5.2.14 Accuracy of Frequency Readout and Count Frequency Marker .................. 5-51
5.2.15 Second Harmonic DISTOITION ....cccooviiiiiiiiinieiinieiirie e snreesnr e 5-55
5.2.16  Frequency RESPONSE ..vvvcveiciiriieiieecercresrreese e eseessre e e ssnresaessneas e ssnsennes 5-59
5.2.17 Frequency SPan ACCULACY ...c.ooveeiireerireeiimeeriniesinneesinneesinneesinneesinneesnneesine 5-68
5.2.18 Third Order Intermodulation DiStOrtion ...........cc.ceeoiiierieiiiieeieiie e 5-72
5.2.19  Gain COMPIESSION ..eeiniiririieiieeitceitieis et e ete e eeee et et e e s eeseeene e aeaessenneseene 5-77
5.2.20 Sweep Time ACCUTACY 1oiieiieiiiiei et e e ee e en e e ean e eean e e 5-83
5.2.21 Residual RESPONSE ...vvviiiiieiiiieeciiieietceies et iressrressraessnessranessanessoaaessnns 5-86
5.3 Tracking Generator Performance Verification Procedure .........cccccoiviiiniinnen. 5-90
5.3.1 Absolute Qutput Level ACCUTACY oovviiriiviirieiiriei e e e sne s see s saee e 5-90
53.2  Output Level FIANesS ..oovviiiiriciirieie ettt 5-92
5.3.3  Output Level SWitChing ACCUTACY oovvvvvirreeeieicrcresrreee e eree e as e ssnn s 5-95
5.3.4  Harmonic DisStOrtion ... e 5-102
5.3.5  Non Harmonic DISTOTTION ocviivrviiiveeirreeiireeireeinreesnraesnraesneassnsassnsassons 5-105
TG T T K € . | oSSR 5-107
5.4  Performance Verification for OPT73 (FM Demodulation) ..............cccceevneeene..n. 5-109
5.4.1 Offset Error (Internal Mixer Mode) ...occvvecceiieceeii e 5-109
5.4.2  Linearity Error (Internal Mixer Mode) ..., 5-111
5.4.3 Offset Error (External Mixer Mode) ..o 5-114
5.4.4  Linearity Error (External Mixer Mode) ... 5-116
5.5 Performance Verification Record Sheet .........coovvvvviverieeniieieirees e ceensveas e 5-119
6 PERFORMANCE VERIFICATION (External Mixer) .......ccocoevvevvvnenns 6-1
6.1 External MIixer OPT1O ..ot ee et et as e e e e e e e e e es 6-1
6.1.1 External Mixer Performance Verification Test Procedures ........ccccevveeennee. 6-3
6. 1. 1.1 NOISE LeVEl oot as 6-3
6.1.1.2 Frequency RESPONSE ....coccveiecieeiiiie e e e s es e e e e e e e e eens 6-5
6.1.2  Performance Verification Test Record Sheets ... 6-9

C-4



R3132 Series Spectrum Analyzer Operation Manual

Table of Contents

6.2 External Mixer OPT 17 o ettt s as e as s 6-14
6.2.1 External Mixer Performance Verification Test Procedures ..........coooooeeene.. 6-16
0.2.1.1 NOISE LEVEL et ee e et e e e e s s nrabe e 6-16
6.2.1.2 Frequency Respomnse ..ot 6-18
6.2.2  Performance Verification Test Record Sheets ..o vveveiiivii e 6-22
6.3 External Mixer OPT I8 it 6-29
6.3.1 External Mixer Performance Verification Test Procedures ......ccoevvvvvennrnnnns 6-31
0.3. 1.1 NOISE LEVEL oot s s s s s s s e e s eaan 6-31
6.3.1.2 Frequency ReSPOnSe ......cccovveiiieiiiieiciecciescrescrvessareessaraessnreessnreessnressas 6-34
6.3.2 Performance Verification Test Record Sheets ....oooveevvivii v 6-39
6.4  External Mixer OP T L0 e e 6-52
6.4.1 External Mixer Performance Verification Test Procedures .......coovevevvveeenenn. 6-54
0.4. 1.1 INOISE LEVEl oo e e et 6-54
6.4.1.2 Frequency RESPONSE .....ccccviiiieviiiiiiiirecsiiee e nsiiesssraensnteessnteesssteesnbessnsasans 6-56
6.4.2  Performance Verification Test Record Sheets ..., 6-60

T SPECIFIC A TTONS ettt ettt b e st 7-1
7.1 R3132 SpecifiCatiOns civeiiiiriieiiirce ittt ettt 7-1
7.2 R3B132N SpecifiCatiONS ....cocvviiriieririieiireeeerirtaerireaernteesaeessneassnrassnsessnsassnsassonses 7-5
7.3 R3162 SpecifiCationS ..cccivveiiiiiiieiirce ettt e 7-9
7.4 R3172 SpecifiCations ...coi oot 7-14
7.5  R3182 SPECIfiCAtIONS ..eiiiiiiitiiiieei ettt et st ce e ee et e e en e e e reen 7-19
KO € o1 5To ) OO 7-25
AP P EIN D X e ettt A-1
A.l ERROR MESSAGE ...ttt sttt ea sttt an et A-1
DIMENSIONAL OUTLINE DRAWING ..o EXT-1
ALPHABETICAL INDEX ..ot eer et es et enenesesensseonearennan I-1

C-5






R3132 Series Spectrum Analyzer Operation Manual

LIST OF ILLUSTRATIONS

No Title Page
1-1 Operating BRVIFOMITIENT .....cooiiiiiirriirineeieieassrisrsirresissssesiarsrsinessssssssssinresssessssssnnsiseesmnssssss 1-6
1-2 Replacing the POWET FUSE ..ottt e e 1-8
1-3 POWEL CabLE ...oiiiiiiii ittt it ettt 1-9
1-4 Connecting the Power Supply Cable ..o ervsencesaanrs e esssssessn s 1-10
1-5 Screen Display after Self Tests have Completed ... 1-11
1-6 SEIE TESE SCIBEIM 1ivviiiiciiiiiiieie ettt ettt ettt ettt ittt st et et eie et n 1-11
1-7 Screen Shown after EXeCuting SEI TEST o..vvvvvivvvieierinsievreveecrr s enessercissarrsseessnsssssessnes 1-12
1-8 Removing the DHSplay FIIET ...t e et 1-13
2-1 Front Panel {RI 1323202 ooviieiiiiicoe it irrens s siane et tnsmnasssssre s e inessmsssssert e snnsrensssnes 2-1
2-2 Front Panel (R3172) .ottt et e en e 2-2
2-3 Front Panel {RI182) ..ottt ettt ettt eeaas e e et e et et s aaass s e st s aeetasasinns 2-2
2-4 SCreen ANNOATION ... oo cerere s oo ene e s s e eeanenes 2-12
2-5 Rear PANEL ..o ettt ettt et et s 2-14
2-6 Factory Defaults SCIEETL ..occoiiiiiiiiiiiiiiiei ittt ettt b s b 2-20
2-7 ACHVE AT DISPLAY oviriievrireciierrririresssteesssrirrs i rressssssssar s rmrneessssessrsirtesssesssssannsioreesrnsassss 2-21
2-8 Setting the Center FrEQUENCY ..ottt reeceeen st me e 2-21
2-9 Measuring Settin@s SCIBBIL .oocviiiiieriieiietiit bt e e et ae bt st ase s se st aasesteobe s b abaebaanreiee 2-22
2-10 Peak Search DHSPIAY SCIEEM oiiiiiiirirrrrieecirirrrisersisasssrss s eraesssssesssenresssessssasnnsssreessnsassss 2-22
2-11 Activating the DISplay LANE ..ot et et 2-25
2-12 Making a Comparison Between Peaks Using Reference Lines .......coocoeevviiieiiiicceene. 2-25
2-13 Screen Display Showing the Measuring Window ......c.co.ooivvrvrieirecinisininnisesisns e 2-26
2-14 Measuring SELHTIES SCTEETL «ivivreetieieeeirieeeree e eeeeeerrr e e e esie s seessb e reeeamensabeessnesaeeeateesaneesnne 2-28
2-15 Frequency Counter Measurement (Resolution: 1 KHz} .o 2-28
2-16 Frequency Counter Measurement (Resolution: TOHZ) ..o irernisasiernns 2-29
2-17 Screen Display Prior t0 AW TUNITLE coviieee et reecccn et 2-30
2-18 Screen Display after Auto TUNINE ..ottt 2-30
2-19 Signal Tracking SCIBEN ....vvivriiiiieiie i err e st sr e es e e e sae e e saen e sneasneassens 2-32
2-20 Continuous Peak Search SCTEem ... et 2-33
2-21 Screen with UNCAL MESSHEZE ..oooiiiiiiiiiiie it eteeiiaiiai ettt eae e tebaebasba s eaaasiaaaiasenr e 2-34
2-22 UNCAL Message REMOVEA ..iioiiiirirrvnieeiinrinrrisrersisssssrissreraesssssssssonmessessssssnssseesmnssssss 2-35
2-23 Setup for Measuring Two Signals Separately ..o 2-35
2-24 Two Superimposed PRAKS ..ottt b 2-36
2-25 Two Discernible Peaks ... 2-37
2-26 Two Distinet Peaks Can Now Be SEem ....oooi e 2-37
2-27 Setup for Verifying the Dynamic RAnge ...ttt 2-38
2-28 Screen Display Prior to Changing the RBW ..o vrrssesnsssreesinnsens 2-39
2-29 Screen Display after Changing the RBW e 2-39
2-30 Screen Display after Changing the VBW ...t 2-40
2-31 The Trace after AVEIIZITIE ..ot irrrrises s rrrreessseesrr e re s reassssarssssreesrnsasess 2-40
2-32 Spectrum Displayed when the pre-amplifier is Used ..o 2-41
2-33 Setup for INput SATUFATION .....iciiiiiiiei ettt ettt rb et sss e s eriiaaas 2-42
2-34 Screen Display Without SAUTALION ....cvvvciiiiinrrierrrriseairisrrrriresiseeerr e srressarsssrersrsssess 2-43
2-35 Screen Display Showing SAlUTALOTL .ccooivieeieiiiirere e reeceeer e seee et sne e 2-44
2-36 Setup for Measuring Harmonic DISTOrION ...occoiiiaiiiiiieieiiec ittt 2-44
2-37 Screen Display Showing Harmonic DISTOMION ...covvvvviicririinieniieirieinsirescsssnsisrersinsses 2-45

F-1



R3132 Series Spectrum Analyzer Operation Manual

List of Nllustrations

No. Title Page
2-38 Screen Display Showing Reduced Harmonic DiStOITION ....oovvreviecveciniinesecceceenennne 2-46
2-39 Setup for Measuring Intermodulation ... 2-46
2-40) Screen Display Showing Intermodulation DisStortion ..........cceeoeveeiieceiceieeieeceeeeeenens 2-48
2-41 Screen Display without Intermodulation DIStOrtion ........ccovvveiiececiminnes e 2-48
2-42 Screen Display Showing the Cal Menu ...ttt 2-49
2-43 Editing the Correction Data Table ........ooooooiieiiiieiieieceeeeeeee e e 2-50
2-44 Screen for the EMC Menu oo v 2-51
2-45 Screen Display Showing the User-Definable Correction Data Table ......ccooooviiiiieinnns 2-51
2-46 Setup for the R3172 and Waveguide MIXer .......ocoooioiiieiiiieiieeiee e 2-53
2-47 Setup for the R3182 and Waveguide MiXer ....ccoooooiiiiiimiin e e 2-53
2-48 Setup for Measuring the Channel POWEr ...t 2-55
2-49 Setting the OFfSELLEVEl ...coiviiiicce et 2-56
2-50 Measuring the Channel POWEE ... e e s 2-57
2-51 Setup for Measuring the Occupied Bandwidth ... 2-58
2-532 Setting the Detector MOUE ..ooiiiieiiiiceic et 2-59
2-53 OBW Measurement SCITEIL .uuiviviiimiminireetaimnnine s et ssssssesensnsnsssesmesssssnsssssees 2-60
2-54 OBW (959%) MeasUremertt SCIEETT .oocoiiiiiieiieiieeiteeie ettt ettt see st e bee st eebeeene e 2-60
2-35 Setup Measuring Adjacent Channel Leakage POWer ..o 2-62
2-56 PDC IACE viiviiiiii i ecstiini et et et n s ot et er e nr s 2-63
2-57 CS/BS Setup dialog BOX oottt ettt ettt 2-64
2-58 Root Nyquist Filter dialog DOX ... 2-65
2-59 ACP Measurement Display in Full Screen Mode ..o 2-65
2-60 Measurement Using ACP GRAPH ...ttt 2-66
2-61 ACP atthe TOU KHZ .ottt 2-66
2-62 Setup Measuring Adjacent Channel Leakage Power ... 2-67
2-63 PHS TTHCE oottt ettt ettt et ettt et s e ettt e et e e b e nee e aateembne et eateabeeeanee e 2-68
2-64 CS/BS Setup dialog BOX .oiioiiiiicec et 2-69
2-65 Measurement Result in ACP Separate Screen Mode ... 2-70
2-66 Setup for Measuring a Burst SIgnal ......ocooiiiiii ettt 2-71
2-67 Burst Signal Displayed in Split Screen Mode ....oocviiiiieecceceeeeee s 272
2-68 TELEZEE SETUP o ioe it es e e e r e s e shesncesmeaan e ae st e anenensmeeras 2-73
2-69 GALE SELLP oot a e e 2-73
2-70 Burst Signal by Use of the Gated Sweep (Separate Screen Mode) ..o, 2-74
2-71 Burst Signal by Use of the Gated Sweep (Full Screen Mode) oo 2-74
2-72 Setup for Measuring a Burst wave S1Znal ...t 2-75
2-73 Burst Signal in the Time DOMaN ......cooooiiiiioriiieieee et 2-76
2-74 Burst Signal in the Time DOmain .....ccceeiiiciiiininn e s s 2-76
2-75 Burst Signal in Synchronization with the Trigger Signal ......ccoooviniiiiieiiineeceeeeee 2-77
2-76 Measuring Burst Signal Leading EAZE ......coovviivviiiiieeeeeeee e s 277
2-77 Measuring Burst Signal Trailing BEdge ..o 2-78
2-78 Screen Displayed after Limit Line 1 Data Has Been Entered ..o 2-81
2-79 Screen Displayed after Limit Line 2 Data Has Been Entered ..o 2-81
2-80 PASS/FAIL Result using Limit Line 1 (PASS) oo s 2-82
2-81 PASS/FAILL Result using Limit Lines 1 and 2 (FAIL) oo 2-82
2-82 PASS/FAIL Result using Limit Lines 1 and 2 (PASS) ..o 2-83
2-83 Judgment Result after the Offset Has Been Changed (FAIL) ..o 2-83
2-84 Judgment Result after the Offset Has Been Changed (PASS) oo 2-84
2-85 Setup for TG MEaSUISITIEIES ...oooioviviiieiie et eteet et e e eneetseesess e e sesaessaesseaseeseenseenseas 2-85



R3132 Series Spectrum Analyzer Operation Manual

List of Tlustrations

No. Title Page
2-86 Measurement Screen after a Normalization Calibration ..., 2-56
2-87 Connecting the Unit under TESE ...c.oooiii ettt ettt 2-87
2-88 Insertion Loss Measurament SCIEEN ..o ettt et neneaes 2-88
2-89 3-dB Bandwidth Measurement SCIEEI ...ovviriciimmininiciciiimi s e snss s 2-88
2-90 Setup for Measuring the Spectrum Mask ... 2-89
2-91 A Trace Used With IS-95 et 2-91
2-92 CS/BS Setup DHalog BOX oo 2-92
2-93 Spectrum Mask Measurement SCIEEI1 .........oooiiiiiii e 2-93
2-94 Setup for measuring VOO Output Levels ..o 2-94
2-95 Measurement Signal with an Image Signal ... 2-95
2-96 Measurement Signal with the Image Signal Eliminated ... 2-95
2-97 Software Tmage Suppression Function in Split Screen Mode ..o 2-96
2-98 Setup for Measurements Using the FM Demodulation Function .......cceevevecvcineninnnnnne 2-97
2-99 FM Deviation MEasULSMENT ......ocoooiiiiiaiiiieeie e et aeise e ee st aaeesneeeresaeeaeaeae e s 2-99
2-100 How to Calculate the SEnsitiVIEy ...coociiieiioieeiee et s e e eme s eeneseens 2-99
2-101 Sensitivity Measurement SCISBI ...ocuivririereeeeneenrs st eeesscnnmesre s es e e snen e reseeennensessnens 2-100
2-102 Simultaneously Displaying Sensitivity and Demodulation ..........cccccevceiieinsieeeeeen. 2-101
2-103 Setting Offset and Slope Used for Linearity Measurements .......cocooveovvveevieereeieeeereennnns 2-101
2-104 Setting Offset and Slope when Using the Measuring Window .......ccccovveniccvcineninnnnne 2-102
2-105 Linearity MEASUIBITIETIE .oocviriieeiieeeeeeteeett e iee st e et e e st et e e ste e be e nee st e ebneessseateebeeeanee e 2-102
2-106 Floppy Disk Write ProteCHION ..ocooviviiiiee e 2-104
2-107 Screen for the FDIsK MENU ..o i 2-106
2-108 Screen Display Showing Floppy Disk as the DesStination ...........coeeeeviiieminsieeceeenees 2-108
2-109 Display for Selecting the Data to be Saved ..o 2-109
2-110 Display after Data has been Saved to @ File oo 2-110
2-111 Screen Display Showing File Protection Enabled ... 2-111
2-112 Screen Display Showing the Selected File ..o 2-112
2-113 Screen Display showing Recalled Data ..o e 2-112
2-114 Screen as Shown when Deleting a File ..ot 2-113
2-115 Screen as Shown after Deleting File Data .oo.oooooviiiiiiiiiiceec e 2-114
2-116 Screen Display Showing Floppy Disk as the Specified Destination .......cccovveevcieenicnnnnne 2-115
2-117 Printer SETUD SCIETL ..ooueiiiiieiie ettt ettt et ettt et e see et eebee et e ebeeeanee e 2-117
2-118 TIME/DALE MEIU ettt ettt ettt et s as et e e aebesae e e e nreeenenan 2-118
2-119 Dialog Box Used 10 Enter Titles ..o e s 2-119
2-120 Displaying the SCreen TIte .o ettt et et e e 2-120
4-1 Arrangement of the Three Status RegiStErs ..o 4-16
4-2 Details of the Three Status REGISIES ..ottt 4-17
4-3 Structure of the Statts Byte ReZISIET .oooiviiviiiieeieeieece et e 4-19
4-4 Relationship between Screen Graticule and Trace Data ...ooovvveniicivieccreee e 4-56
4-5 PArameter SEEUD ..eer ittt et ettt et ettt et e et et e et et e e be e e ane e 4-63
4-6 Connection Between the Controller and the Spectrum Analyzer ........oocooovvvveeieeeeneennen. 4-64
4-7 Cable Wiring DIASIAIL ....ooiiiiieicccrir i e cnm e sse e e eneerennn s 4-65
4-8 Data FOMMAL .ottt ettt et ettt et e et ne e et e e bne et eebeeenee e 4-65
5-1 Setup of Frequency Reference Source Accuracy Test ....cooovvveiecccimiin e 5-8
52 Setup of CAL OUT Level AcCUracy TSt ..ottt 5-10
5-3 Setup of Displayed Average Noise Level TeSt ..o 5-12



R3132 Series Spectrum Analyzer Operation Manual

List of Nllustrations

No. Title Page
5-4 Setup of Resolution Bandwidth Switching Uncertainty .....ccoeveiecimivcn e 5-16
5-5 Setup of Resolution Bandwidth Accuracy and Selectivity Test ..o 5-20
5-6 Setup of QP Bandwidth AcCuracy Test ..o 5-23
5-7 Setup of IF Gain Uncertainty TEST ....ccoie i n e e e 5-26
5-8 Setup of Input Attenuator Switching Accuracy Test (R3132/32N/62) ..o, 5-29
5-9 Setup of Input Attenuator Switching Accuracy Test (RITT2/82) .o 5-33
5-10 Setup of Scale FIdelity TSt .o e e 5-36
5-11 Setup of Residual FM Test ..cooniiiiiiee ettt sttt et 5-42
3-12 Setup of Noise S1debands TSt ..ot 5-46
5-13 Setup of Image, Multiple and Out-of-Band Responses TSt ..oooovvecviciniicin e 5-48
5-14 Setup of Accuracy of Frequency Readout and Frequency Counter Test ..ooovevevicoinicenns 5-52
5-15 Setup of Second Harmonic DIStortion Test ........coeeviieieieeieeeec e 5-56
5-16 Setup of Frequency Response TSt ..o iiicinier e e 5-61
5-17 Setup of Frequency Span Accuracy TSt ...ttt 5-68
5-18 Setup of Third Order Intermodulation Distortion Test ........cccoooeieveiiioieiceiereeeeeeeeae 5-74
5-19 Setup of Gain Compression TEET ... e eeen e s sr e sensmese e reeseeas 5-79
5-20 Setup of Sweep Time ACCUTACY TESE .ovr ittt et ie e e 5-83
5-21 Setup of Residual Response TSt ...coioiieiiii et v e e sma s senesnens 5-87
5-22 Setup of Absolute Output Level Accuracy TeSE .ovvviiiivinien e e 5-90
5-23 Setup of Qutput Level FIAtness TESt .o ettt 5-92
5-24 Setup of Output Switching Accuracy Test ... 5-96
5-25 Setup of Harmonic DIStOrtion TSt ..o iveciiniier e n e e 5-102
5-26 Setup of Non Harmonic DIStOrtion TSt ..ottt e 5-105
5-27 Setup of TG Leakage Test ..ottt eenseas 3-107
5-28 Setup for Checking the Offset Error (Internal Mixer Mode)} ..o.ooovecviiiivcn e 5-109
5-29 Setup for Checking the Linearity Error (Internal Mixer Mode) ... 5-111
5-30 Setup for Checking the Offset Error {External Mixer Mode) .....ocoovveivieeiiiieeieeeeee 5-114
5-31 Setup for Checking the Linearity Error (External Mixer Mode) ...occcooovveiniccvcineninnnne 5-116
6-1 Settp Of NOISE Level TESE cooiiiiiciieieccee ettt senae e e e nessneseens 6-3
6-2 Setup of Source Module Calibration ..........ccoeeiiciinimir e e 6-5
6-3 Setup of Frequency ReSpomse TSt oottt sttt 6-6
6-4 Settp Of NOISE Level TESE cooiiiiiciieieccee ettt senae e e e nessneseens 6-16
6-5 Setup of Source Module Calibration ..........ccoeeiiciinimir e e 6-18
6-6 Setup of Frequency ReSpomse TSt oottt sttt 6-19
6-7 Settp Of NOISE Level TESE cooiiiiiciieieccee ettt senae e e e nessneseens 6-31
6-8 Setup of Source Module Calibration ..........ccoeeiiciinimir e e 6-34
6-9 Setup of Frequency Response Test ... 6-35
6-10 Settp Of NOISE Level TESE cooiiiiiciieieccee ettt senae e e e nessneseens 6-54
o-11 Setup of Source Module Calibration ..........ccoeeiiciinimir e e 6-56
6-12 Setup of Frequency ReSpomse TSt oottt sttt 6-57

F-4



R3132 Series Spectrum Analyzer Operation Manual

LIST OF TABLES

No. Title Page

-1 Standard ACCessOries LIS ... e e oo oo e 1-3
1-2 Power Cable Opliors ..ottt e en et et s 1-4
1-3 Power Supply SPecifiCatiOns ...ttt ettt et b b b e 1-7
2-1 Produch SUIMITIATY .o ettt e sin e e e et n et st eebe e same e 2-52
2-2 Configuration of the Options ...ttt 2-52
2-3 Fle INAIMIBS .o et en s s e n et ed e n e e en e esenesnsnenes 2-54
2-4 Setting LAmit LNe 1 .ottt et 2-80
2-5 Setting LImit LINe 2 ..ottt ettt ettt s eba b e s i aeianaianen s 2-80
2-6 Setting Limit NS L .oiiiriiririiiiiisiresieaisrir s rrenisesses s rsrnaesssaessrssrressresssssanssssreessnsasess 2-90
2-7 Relationship Between Frequency Range and the Value of RBW s 2-98
2-8 Recommended Compatible PRNtErs ...ttt ettt ae e 2-116
3-1 Factory Defaults (RIT32/NY oot et e et s 3-85
3-2 Factory Defaults (RILOZ) ..ottt ettt rb e bt ribaaas 3-86
3-3 Factory Defaults (RITT72ZY i rrriiseass s eesinessssas e s sneesssessssssnsssseesssssssrsonss 3-87
3-4 Factory Defaults (RITBZ) it e 3-88
3-5 Values for Default Config ... 3-89
4-1 Frequency (1 00 3) oottt et e e b e 4-22
4-2 LLBVEL ettt bbbttt st a bt 4-25
4-3 B e e e et 4-25
4-4 DWWttt er et te et et ettt e s et R e e b et et e n Rt e b et ene e e b e hn e eae s et e e e ane e 4-26
4-5 RT3 OO U TN T U U T U TS U T TT U U T UV PO U U U U T U USUTUUU U VROV UUUURUUROTUOUUUIO 4-27
4-6 e (o T 4-28
4-7 Pass/FAIL oot et et 4-30
4-8 DIEPLAY ettt ettt et ettt h b et b et et e e b e e b e ea e et e eat ekt s rba e b e eab et s enbabaaa 4-31
4-9 MER (T 0 2) oottt et a st et e 4-32
4-10 IMKR 5 ettt e et n e e en et 4-34
4-11 MEis (1 08 3 it ettt e ettt ettt e eetat e et e ettt s aaas b s e eataaeetanaeians 4-35
4-12 A0 TUNE oo et 4-38
4-13 CCOUNIET 1.ttt ettt e et s et et e e e b e e s st et e e an e e s s b e reeeamen et e e s snesae e et e e nmeesnne 4-38
4-14 POWET (L OF B} ottt ettt e et e st e ettt e ettt e et et e et b s e earaaan 4-38
4-15 BIVIC ittt e e e et et en e 4-41
4-16 AL ettt ettt E ettt E et nee e 4-42
4-17 Save RECAIL oottt 4-43
4-18 Config e e 4-44
4-19 PLESEL ettt et ettt et et et e e et e et e e nane e 4-44
4-20 TTBEL Lttt ettt ettt d et b ke ed it b et et eb et 4-45
4-21 GPTB ot e et 4-45
4-22 OITNETS ottt e et et n et et etk emeer e bttt e e e e skt r e s 4-46
4-23 FM Demodulation (OPT73) (1 0F 2) ceeciiriiiiiniiiinicei ittt oe sttt 4-46
4-24 TG {OPTTA) ettt st e e s s s eresanene e 4-47
4-25 BIITY ettt et ke r et n e e 4-48
4-26 Trace Accuracy Specification COodes ...ttt 4-56
4-27 T/O OIIMIAL oot et e et e 4-57



R3132 Series Spectrum Analyzer Operation Manual

List of Tables
No. Title Page

5-1 Performance Verification IteImS ... s s 5-1
52 Performance Verification Items for Tracking Generator .......ccoooveveeeeeesiceerieee e e 5-2
3-3 Performance Verification Ttems for FM Demodulation ..., 5-2
5-4 Instrument Required (L 0F 3} e e e s 5-4
5-4 Center Frequency Setting for Display Average Noise Level i 5-13
5-5 Start and Stop Frequencies SN .......occooveioiioieeiieeee et 5-15
5-6 RBW Switching Uncertainty Test SELUIE ....cccoiiivriir e crccrme s et nsen e s 5-18
5-7 RBW and Span for 3 dB Down Width Measurement Setting ......oooceeiieminieicicennees 5-21
53-8 RBW Selectivity Test SEtME ..oovoiiieeieeieiie et s 5-22
5-9 RBW and Span for 6 dB Down Width Measurement Setting .........cccvvvvviencccnnennnn e 5-24
5-10 IF Gain Uncertainty Measurement SEtting ......ccoooioeioeiiiiiiieee et 5-28
5-11 Input Attenuator Switching Accuracy Test Setting for R3132/32N ..., 5-31
5-12 Input Attenvator Switching Accuracy Test Setting for R3162 ... 5-31
5-13 Input Attenuator Switching Accuracy Test Setting for R3172/82 i 5-34
5-14 1 dB/div Scale Fidelity Test SEtNE ...ocooooviiviiieiieeiee et e ean e 5-37
5-15 10 dB/div Scale Fidelity Test SN .cveievviciiciriene e ececmrserr e nmesne e esen e s 5-38
5-16 Linear Scale Fidelity TesSt SEtNG ..coviiiiiiie ettt e et e et et e ebe e e 5-40
5-17 Image, Multiple, Out-of-Band Response Test Setting ........oooevveeeieiieviereeeeeeeeeee e 5-50
5-18 Frequency Readout Accuracy Test SEIANT ..ocvocirivrrier e ncrccrme s e e s 5-54
5-19 Count Frequency Marker Accuracy Test Setting ... 53-54
5-20 Center and Span Frequencies tor the R3132 8eries ..o 5-70
5-21 Center and Span Frequencies for the R3162/72/82 .o 5-70
5-22 Center and Span Frequencies for the R3172/82 .ot 5-71
5-23 Center and Span Frequencies forthe R3182 ... 5-71
5-24 Third Order Intermodulation Distortion Test SEINE ....covvirrinii v 5-75
5-25 Third Order Intermodulation Distortion Test Setting for the R3162/72/82 ...t 5-76
5-26 Sweep Time Accuracy Test SELHILE ...oovviiiiiiieiieiee e 5-85
5-27 Output Flatness Test SSINT ..oovvviiiiirie e crnrme st e 5-94
5-28 TG Output Level Switching Accuracy Test Setting (1) .o 5-97
5-29 TG Output Level Switching Accuracy Test Setting (2) (1 0 3) oo 5-97
5-30 Harmonic Distortion Test SEHINE .....ccoieiiiriciiniinr s cnnrme st n e e e 5-104
5-31 Relationship Between the Frequency Range and Signal Generator Frequency Setting

(Used 0n the RIT3Z SERESY ooviiie et e e et e e et e e e e e enaeas 5-113
5-32 Relationship Between the Frequency Range and Signal Generator Frequency Setting

{Used on the R3132 SEIIEEY ..eveeeeieiiiie et eetie ettt eeeitee et iebe e e eeansseesnaessnaeeenneas 5-118
6-1 List of Performance Verification Test IIEMS ...ccoovmviniciivinincccinni s 0-1
6-2 Equipment List for Performance Verification Test ......ccoocvviiiiiiiniiieneie e 6-1
6-3 List of Performance Verification Test TLemSs .......cocooiiioirioie e 6-14
6-4 Equipment List for Performance Verification TSt ......ccoveiiiviniinien e o-14
6-5 List of Performance Verification Test Ttems ....oocoioeioeiiieieee e 6-29
6-6 Equipment List for Performance Verification Test .........ccooooiiivioiieiioie e, 6-29
6-7 List of Performance Verification Test IIEMS ...ccoovmviniciivinincccinni s 0-52
6-8 Equipment List for Performance Verification Test ......ccoocvviiiiiiiniiieneie e 6-52

T-2



R3132 Series Spectrum Analyzer Operation Manual

1.1

1.1 Product Description

INTRODUCTION

This chapter provides the following information:

Product description

A list of standard accessories and power cable options

Options

Operating environment

How to verify that the spectrum analyzer is functioning properly

How to clean, store, and transport the spectium analyzer

Calibration

Replacing Parts with Limited Life

Product Description

The R3132 Series spectrum analyzer uses the synthesized local method and allow the user highly stable and
highly precise spectrum analysis.
The key features of the R3132 Series spectrum analyzer are listed below.

(D

3

4

5)

(6)
(7

{8)
E))

Frequency Range: 9 kHr to 3 GHz (R3132/N}
9 kHz to 8 GHz (R3162)
9 kHz t0 26.5 GHz (R3172)
9 kHz to 40 GHz (R3182})
Frequency span: Zero, | kHz to 3 GHz (R3132/N)
Zero, 1 kHz to 8 GHz (R3162)
Zero, 1 kHz to 26.5 GHz (R3172)
Zero, 1 kHz to 40 GHz (R3182)

High-speed and high-precision sweep
Frequency span accuracy: 1% or less

Sweep time: 20 ms

Wide dynamic range

Maximum input level: +30 dBm

Built-in pre-amplifier: -132 dBm noise level

Frequency counter function with a resolution of 1Hz.

A power measurement function useful for evaluating radio instruments using measurements such as
occupied bandwidth (OBW), adjacent channel power (ACP), channel power, etc,

An auto tuning function that searches for a signal with the maximum input level.

Save and recall functions which you can use to store measurement conditions and data in TEXT for-
mat.

A 3.5-inch floppy disk drive which you can use to save screen images in BMP format.

Support for ESC/P, ESC/P-R and PCL compatible printers.

1-1
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1.1 Product Description

(10) Remote control capabilities which allow you to setup an automatic measurement system. This
remote control function complies with GPIB and RS-232 specifications.

(11) High-precision color LCD

1-2
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1.2

1.2 Accessories

Accessories
Table 1-1 lists the standard accessories shipped with the spectrum analyzer, If any of the accessories are dam-
aged or missing or, to order additional accessories, contact the nearest ADVANTEST Field Office or repre-

sentative.

Table 1-1 Standard Accessories List

Quantity

Name of accessory Type name R;gﬁ;;’f 318 R33N Remarks
Power cable A01402 1 1 1 #1
Input cable (50 £2) A01261-30 1 1 —
Input cable (75 €2) A01045 — — 1
N to BNC adapter JUG-201A/U 1 — — *2
C15 Type adapter NCP-NFJ — — 1 *2
NC to BNC adapter BA-Al65 — — 1 *2
K to K adapter SA-SFF40(A) —_ 1 —
SMA to SMA adapter | HRM-501 — 1 —
SMA to BNC adapter | HRM-317(09) —_— 1 —_—
Operation manual ER3132/62 1 1 1
(This manual}
#*1:  The cable supplied with the spectrum analyzer depends on what type (specified by model number

above) was ordered when the spectrum analyzer was purchased.

There are 11 types of power cable available (see Table 1-2}.

To order another power cable, contact an ADVANTEST Field Office or representative. When order-
ing, refer to power cables by their option number or model number.

*# 20 Quantity is 2 when the instrument is equipped with TG option (OPT74).
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1.2 Accessories

Table 1-2 Power Cable Options

Plug configuration

Standards

Rating, color

Model number

and length (Option number)
J1S: Japan 125V at7 A Straight:A01402
Black
% Law on Electrical Appliances 2 m (6 ft) Angled:A01412
UL: United States of America 125V at7A Straight:A01403
Black (OPT95)
% CSA: Canada 2 m (6 ft) Angled:A01413
CEE:Europe 250 vat6 A Straight:A01404
DEMKQO:Denmark Gray (OPT96)
NEMKO:Norway 2 m (6 1) Angled:A01414
VDE:Germany
KEMA:The Netherlands
CEBEC:Belgium
OVE:Austria
FIMKO:Finland
SEMKOQO:Sweden
SEV: Switzerland 250V ate A Straight:A01405
Gray (OPT97)
2 m (6 ft) Angled:A01415
SAA: Australia, New Zealand 250V at6 A Straight: A01406
Gray (OPT98)
@ 2m (6 ft) Angled ---------
BS: United Kingdom 250 Vat6 A Straight: A01407
Black (OPT99)
2 m (6 ft) Angled:AQ1417
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1.3 Options

The following options are available for this spectrum analyzer.

(h

OPT20 Highly Stable Reference Frequency Crystal Oscillator
OPT27 Narrow-band Resolution Bandwidth

OPT29 High-Speed Time-Domain Sweep

OPT73 FM Demodulation

OPT74 Tracking Generator
(This option can be installed on the R3132, R3132N, R3162 and R3172.)

1.3 Options
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1.4 Operating Environment

1.4 Operating Environment

This section describes the environmental conditions and power requirements necessary to use the spectrum
analyzer.

1.4.1 Environmental Conditions

The R3132 Series should be only be used in an area which satisfies the following conditions:

Ambient temperature: 0°C to +50 °C (operating temperature)
Relative humdity: 85% or less (without condensation)

An area free from corrosive gas

An area away from direct sunlight

A dust-free area

An area free from vibrations

A low noise area

Although the R3132 Series has been designed to withstand a certain amount of noise riding on the AC
power line, it should be used in an area of low noise. Use a noise cut filter when ambient noise is
unavoidable.

An area allowing unobstructed air flow

The R3132 Series has an exhaust cooling fan on the rear panel and an exhaust vent on the bottom side
toward the front. Never block these areas as the resulting internal temperature rise will affect mea-
surement accuracy.

= Avoid operation in the following areas. » Use a noise cut filter when there is a large

amount of noise riding on the power line.
Direct sunlight
e Q
e @ < oo

 Dust
-
C Corrosive
X _] (e
ok Line Filter
Vibration

L

* Keep the rear panel 10cm away
from the wall

Front

Figure 1-1 Operating Environment
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1.4.2

1.4.3

1.4.2 Power Requirements

The R3132 Series can be used safely under the following conditions:
+ Altitude: 2000 m maximum above the sea level
+ Installation category 11

+ Pollution degree 2

Power Requirements

The power supply specifications of the spectrum analyzer are listed in Table 1-3.

Table 1-3 Power Supply Specifications

100 VAC Operation 200 VAC Operation
Input voltage range 90 V-132V 198 V-250V
Frequency range 48 Hz - 66 Hz
Power consumption 200 VA or below

CAUTION To prevent damage, operate the spectrum analyzer within the specified input voltage and [requency
ranges.

During operation, the power supply automatically switches between input voltage levels of 100 VAC and
200 VAC. Be sure, however, to use a power cable that matches the input voltage and meets the related
standard (see Table 1-2).

Power Fuse

CAUTION;

1. When a fuse blows, there may be some problem with the analvzer so contact a qualified ADVANTEST service
representative before replacing the fuse,

2. To prevent fires, use the same rating and same model of a fuse.

The power fuse is placed in the fuse holder which is mounted on the rear panel. A spare fuse is located in
the fuse holder.
To check or replace the power fuse, use the following procedure:

1. Press the POWER switch to the OFF position.

2. Disconnect the power cable from the AC power supply.

3.  Remove the fuse holder on the rear panel.

4. Check (and replace if necessary) the power fuse and put it back in the fuse holder.
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1.4.3 Power Fuse

Pull out the fuse holder using a slotted
head screwdriver.

Fuse holder
Check (and replace if necessary)
the power fuse and put it back into
the fuse holder.
Fuse (T5A/ 250V)

Fuse holder Spare fuse attached to the fuse holder.

Figure 1-2 Replacing the Power Fuse
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1.4.4 Power Cable

1.4.4 Power Cable

A detachable power cable with a three-contact plug is included with the spectrum analyzer, The protective
earth ground contact on the plug connects (through the power cable) to the accessible metal parts of the
instrument. For protection against electrical shock, insert the plug into a power-source outlet that has a
properly grounded, protective-ground contact,

The manufacturer ships a power cable, as ordered, with the spectrum analyzer. A list of other available
power cables is shown in Table 1-2. Contact your ADVANTEST representative or the local AD-
VANTEST Field Office tfor information on how to order these.

To AC power outlet Ground pin

3-pin power cable

Figure 1-3 Power Cable
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1.5 System Checkout

This section describes the Self Test which must be performed when operating the spectrum analyzer for the
first time. Follow the procedure below:

CAUTION:;

Wit at least 30 minutes after turning on the power before using to ensure accurate measurements,

Make sure that the POWER switch on the front panel is in the OFF position.

Connect the power cable provided to the AC power supply connector on the rear
panel.

CAUTION: To prevent damage, operate the spectrum analvzer within specified
input voltage and frequency ranges.

d
@
o
"
e

J

i
=

ey

[
3
s
T

AR
NN
o

AC power supply connector

/

A

[

s

1]

Figure 1-4 Connecting the Power Supply Cable

Connect the power cable to the outlet.

Press the POWER switch to the ON position.
The spectrum analyzer performs the Initial test for approximately three seconds,
then displays the startup screen as shown in Figure 1-5.

CAUTION: There is a possibility that the screen display is different from the one
shown in Figure I-5, depending on previously saved conditions.
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1.5 System Checkout

Wed 1999 Aug 18 19:30

REF 0.0 dBn
10dB/ AWrite Horm B_Blank Horm

CEHTER 1.500 6Hz SPAN 3.000 GHz
RBW 3 MHz VBY 3 MHz SWP 20 ms ATT 104B

Figure 1-5 Screen Display after Self Tests have Completed

CAUTION:  Allow 30 minutes for the R3132 Series to warin up before proceeding
the next step.

5. Press SHIFT.
The SHIFT lamp lights.

6. Press CONFIG(PRESET).
The factory defaults are reset.
The startup screen is displayed as shown in Figure 1-5.

7. Press SHIFT and 0.
The Self Test menu is displayed.

Wed 1999 Aug 18 19:30

REF 0.0 dBm
10dB/ A Write Horm B_Blank HNorm
Self Test
1
Execute
Self Test
B
CENTER 1.500 Gz SPAN 3.000 GHz Exit
RBY 3 MHz VBY 3 MHz SWP 20 ms ATT 10dB

Figure 1-6 Self Test Screen
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1.5 System Checkout

NOTE:  Pressing SIHFT and 0 turns the Self Test mode on. In this mode, only the
SHIFT, PRESET and COPY keys, and the currently displayed soft menu can
be used. All other panel keys are disabled.

8.  Press Execute Self Test,
The five test items are executed in order and then the test results are displayed as
shown below.

Wed 1999 Aug 18 19:33

REF 0.0 dBm
10dB/ AVWrite Morm B _Blank Horm
Self Test
! Execute
Self Test
s T
ol B v S v L o
CENTER 1.500 GHz SPAN 3.000 GHz
RBY 3 MHz VBY 3 MHz SWP 20 ms ATT 10dB
Self Test Result
| ey | &b | Synth IF | rF |
[ PAss | PASS | PASS PasS | PASS | B
Completed. Exit

Figure 1-7 Screen Shown after Executing Self Test

CAUTION: If the Self Test detects any errors, do not attemp! to use the spectrum
analyzer any further. Contact an ADVANTEST service representative
as soon as possible.

9.  Press Exit.
This exits the Self Test mode.

This completes the system checkout.
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1.6 Cleaning, Storing and Transporting the R3132 Series Spectrum Analyzer

1.6 Cleaning, Storing and Transporting the R3132 Series Spectrum Analyzer

1.6.1

Cleaning

Remove dust from the outside of the spectrum analyzer by wiping or brushing the surface with a soft cloth
or small brush. Use a brush to remove dust from around the panel keys. Hardened dirt can be removed by
using a cloth which has been dampened in water containing a mild detergent.

CAUTION;
1. Do not allow water to get inside the spectrum analyzer.

2. Do not use organic cleaning solvents, such as benzene, toluene, xylene, acetone or similar compounds, since
these solvents may damage the plastic parts,

3. Do not use abrasive cleaners.

+ (Cleaning the Display Filter
Normally ¢leaning the display filter from the front should be sufficient. However, if necessary, the fil-
ter itself can be detached from the spectrum analyzer by removing the two screws on the front. Clean
the backside of the filter with a soft cloth.

CAUTION: Do not touch the LCD display with your finger when the filter has been removed.

© [ NRNTRET roa PECTAM ANAYZER wnwime Remove the two screws
(L] to detach the filter

= from the spectrum analyzer.
(]
(]
(e
& | (v
™ outruT 3

-1 A L L

© = e ) e (

Figure 1-8 Removing the Display Filter
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1.6.2 Storing

1.6.2

1.6.3

Storing

Store the spectrum analyzer in an area which has a temperature from -20 °C to +60 °C. If you plan to store
the spectrum analyzer for a long period (more than 90 days), put the spectrum analyzer in a vapor-barrier
bag with a drying agent and store the spectrum analyzer in a dust-free location out of direct sunlight.

Transporting

When you ship the spectrum analyzer, use the original container and packing material. If the original pack-
aging is not available, pack the spectrum analyzer using the following guidelines:

» To allow for cus