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The manual applies to the Series Signal Analyzers tie following models:
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4051A Series SignaSpectrumAnalyzer (3Hz4GHz).
4051B Series Sign&bpectrumAnalyzer (3Hz9GHz).
4051C Series Sign&bpectrumAnalyzer (3Hz13.2GHz).
4051D Series SigndbpectrumAnalyzer (3Hz18GHz).
4051E Series Sign#bpectrumAnalyzer (3Hz26.5GHz).
4051F Series Sign#bpectrumAnalyzer (3Hz40GHz).
4051G Series Sign#bpectrumAnalyzer (3Hz45GHz).
4051H Series SignébpectrumAnalyzer (3Hz50GHz).
4051 Series Signal/Spectrum Analyzer (38ZGHz).
4051A-S Series Sign#bpectum Analyzer (3Hz4GHz).
4051B-S Series Sign&bpectrumAnalyzer (3Hz29GHz).
4051C-S Series Sign&#pectrumAnalyzer (3Hz13.2GHz).
4051D-S Series SignébpectrumAnalyzer (3Hz18GHz).
4051E-S Series Sign#bpectrumAnalyzer (3Hz26.5GHz).

Options of the4051Series Signal/Spectrurmanalyzer in addition to standard accessories:
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4051H01,BackRF input: To post position the RF signal input interface.
4051%H02, High IF Output: Output frequency range is 275MHz ~ 475MHz. Provide 30dB gain, 1dB step.

4051H03, IF output:Output third IF signal, output frequency range is 10MHz ~ 160MHz, steps
resolution is 1Hz.Provide 4 automatic gain positions to control level.

4051H04A, Reconstruct IF/Video Signal Outpdto realize arbitrary IF, AM/FM or I/Q sigaaitput in
form of digital reconstruction, the bandwidth upper limit is 40MHz.

4051H04B, Wide band Reconstruct IF/Video Signal Outpla realize arbitrary IF, AM/FM or I/Q signal
output in form of digital reconstruction, bandwidth range is 50MHz~100MHz.

4051-H08, Wide Log Detect Outpuilo output the logarithm wavaetection signal which can reflect the
input signal level characteristics.

4051:H12A, 40MHz bandwidth digital interfacefo output reatime broadband collecting data through
optical fiber, supprt max. 40MHz bandwidth signal data output.

4051H12B, 200MHz bandwidth digital interfac&p output reatime broadband collecting data through
optical fiber, support max. 200MHz bandwidth signal data output.

4051H15, +24V DC power supply: +24V DC powsupply.

4051:H22A, 4711 Data RecorderConfigured with SSD Data Recorder (have same interface
characteristics) to realize ret@ihe largecapacity recording of signal data.

4051:H22B, 4712 Data RecorderConfigured with HDD Data Recorder (have same iateef
characteristics) to realize retiithe largecapacity recording of signal data.

4051-H33, Electronic AttenuatorThe upper limit of frequency is 4GHz, attenuation range: 0~30dB, 1dB
steps.

4051-H34-04/4051H34-09/4051H34-13/4051-H34-18/4051:-H34-26/4051-H34-40/4051:-H34-45/405%
H34-50, Low-noise PreamplifierOptional lowbandPreAmplifier or all-band amplifier. The maximum
frequency of alband amplifier is up to 50GHZ051L exception)If an alkbandPreAmplifieris adopted,
a noise optimization patlf at least 4GHz frequency band should be provided.
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4051-H36, Preselector Bypas$he tracking preselector in the bypass receiving channel.
4051H38A, 40MHz Analysis BandwidthSupport 10Hz40 MHz analysis bandwidth.
4051H38B, 200 MHzAnalysis BandwidthSupport 10H2200 MHz analysis bandwidth.
4051-H38C, 550 MHz Analysis BandwidthSupport 10Hz550 MHz analysis bandwidth.

4051H39, Audio Analyzer Realize audio frequency signal parameter measurement, distortion
measurement and waveform analysis

4051-H40, External Mixer To extend the frequency range using external frequency mixing method. This
option provides LO output and IF input, as well as signal recognition ability.

4051:H41T Reattime Spectrum AnalyzePprovide digital phosphor spectrum and seamieaterfall,
including frequency template trigger, which can support-ties spectrum analysis of 200MHz
bandwidth.

4051H48 Noise FigureNoise source drive and noise figure measurement function (4051L exception)

4051504, Phase Noise Measurememrovide SSB phase noise curve and single point phase noise
measurement.

4051-S09, Analog Demodulation Analyzer Provide modulation characteristics and distortion
characteristics analysis of AM, FM, O04M signal s.

4051S10,Transient AnalyzerTo realize themeasurement & analysis of transient parameters, spectrum,
and timevarying characteristics of signals, support playback of the recorded data.

4051S12 Vector Signal AnalyzerThis option provides flexible demodulation functions of multiple
singlecarrier dgital modulation signals. It can provide vector charts, constellation diagrams, eye
diagrams, spectrum diagrams, etc., to analyze the characteristics of the modulation signal. The
modulation error of the signal can be obtained by demodulation, which tbelipdge the cause of the
signal error.

4051S13,Pulse Signal AnalyzeAutomatic measurement on time, level and modulation parameters of
pulse waveform and statistical analysis of pulse sequence

4051H97, Mounting suit Handles and accessories for 408dunting on standard racks

4051-H98, English options English panels, user manual, operation interface, and operation system.
Power supply: AC 100~240V50~60Hz.

4051H99, Aluminum transportation caseligh-strength lightweight aluminum transportatioase, with
handle and roller, convenient for transportation



Options of the4051S Series Signal/Spectrum analyzer in addition to standard accessories:
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4051HO03, IF output:Output third IF signal, output frequency range is 10MHz ~ 160MHz, steps
resolution is 1Hz.Provide 4 automatic gain positions to control level.

4051-H08, Wide Log Detect Outpuilo output the logarithm wavaetection signal which can reflect the
input signal level characteristics.

4051-H34-04/4051H34-09/4051:H34-13/4051-H34-18/4051-H34-26/4051-H34-40/4051:H34-45/4051
H34-50, Low-noise PreamplifierOptional lowband PreAmplifier or alband amplifier. The maximum
frequency of alband amplifier is up to 50GHA051L exception)lf an alkband PreAmplifier is adopted,
a noise optimiation path of at least 4GHz frequency band should be provided.

4051504, Phase Noise Measurememrovide SSB phase noise curve and single point phase noise
measurement.

4051-H97, Mounting suit Handles and accessories for 4051 mounting on standard racks

4051-H98, English options English panels, user manual, operation interface, and operation system.
Power supply: AC 100~240V50~60Hz.

4051H99, Aluminum transportation caseligh-strength lightweight aluminum transportation case, with
handle and rollegonvenient for transportation
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Address:N0.98 Xiangjiang Road, Qingd&oity, China
Tel: +86-0532868%691

Web:www.ceyear.com
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Declaration of Conformity

Certificate No. :  CTL1608153120-EC

Applicant : The 41 Institute of China Electronics Technology Group Corporation

Address : No.98 Xiangjiang Rd. QingDao Economy and Technology Development
Zone, QingDao city, China

Product . SIGNAL & SPECTRUM ANALYZER

Trademark s El

Model(s) : AV4051A, AvV4051B, AV4051C, AV4051D, AV4051E, AV4051F,

AV4051G, AV4051H, AV4051A-S, AV4051B-S, AV4051C-S,
AV4051D-S, AV4051E-S

’

Manufacturer :  The 41% Institute of China Electronics Technology Group Corporation

Address $ No.98 Xiangjiang Rd. QingDao Economy and Technology Development
Zone, QingDao city, China

Test Report : CTL1608153120-E

Complies with the requirements of the
EC EMC directive 2014/30/EU with amendments.

Test Standards:
EN 61326-1: 2013
EN 61000-3-2: 2014
EN 61000-3-3: 2013
Remarks:

The CE markings as shown below can be affixed on the product after preparation of
necessary conformity documentation, as stipulated in article 10 of the Council Directive
93/68/EEC.

o

For Chief Executive
Aug. 18, 2016

Shenzhen CTL Testing Technology Co., Ltd.

Add:Floor 1-A Baisha Technology Park,No.3011,Shanhexi Road.Nanshan District. Shenzhen.China 518055
Tel.(86)0755-89486194 Fax.(86)0755-26636041 Web.www.cti-lab.com E-mail:ctl @ctl-lab.com
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Declaration of Conformity

Certificate No. : CTL1608153120-SC

Applicant :  The 41" Institute of China Electronics Technology Group Corporation

Address :  No.98 Xiangjiang Rd. QingDao Economy and Technology Development
Zone, QingDao city, China

Product  SIGNAL/SPECTRUM ANALYZER

Trademark D OEWMKE

Model(s) : AVA051A, AV4051B, AV4051C, AV4051D, AVA0S1E, AVA051F, AV4051G,

AV4051H, AV4051A-S, AV4051B-S, AV4051C-S, AV4051D-S, AV4051E-S
Manufacturer : The 41" Institute of China Electronics Technology Group Corporation

Address *  No.98 Xiangjiang Rd. QingDao Economy and Technology Development
Zone, QingDao city, China
Test Report . CTL1608153120-S

Complies with the requirements of the
EC LVD directive 2014/35/EU with amendments.
Test Standards:

EN 61010-1:2010

Remarks:
The CE markings as shown below can be affixed on the product after preparation of necessary
conformity documentation, as stipulated in article 10 of the Council Directive S3/68/EEC.

August 18, 2016

Shenzhen CTL Testing Technology Co., Ltd.

Add.Fioor 1-A Baisha Technology Park.No.311 Shahexi Road Nanshan District. Shenzhen, China 518055
Tol.(86)0755-89486104 Fax (86)0755-26636041 Web www.cti-lab.com E-mail.cti@cti-lab.com
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Declaration of Conformity

Certificate No. :  CTL1608153120-RC

Applicant . The 41" Institute of China Electronics Technology Group Corporation

Aiblan No.98 X'fangjiang. Rd. QingDao Economy and Technology Development
Zone, QingDao city,China

Product :  SIGNAL & SPECTRUM ANALYZER

Trademark . EMK3E
AV4051A, AV4051B, AV4051C, AV4051D, AV4051E, AV4051F,

Modeil(s) © AV4051G, AV4051H, AV4051A-S, AV4051B-S, AV4051C-S,
AV4051D-S, AV4051E-S

Manufacturer . The 41" Institute of China Electronics Technology Group Corporation

No.98 Xiangjiang Rd. QingDao Economy and Technology Development
Zone, QingDao city,China

Test Report : CTL1608153120-R

Address

Complies with the requirements of the
EC RoHS directive 2011/65/EU with amendments.

Test Standards:
IEC 62321: 2008
IEC 62321-4:2013
IEC 62321-5:2013
Remarks:

This Certificate is issued in accordance with the RoHS Directive 2011/65/EU .

RoHS #7“

For Chief Executive
Aug. 18, 2016

Shenzhen CTL Testing Technology Co., Ltd.

Add Floor 1-A,Baisha Technology Park,No.3011 Shahexi Road,Nanshan District Shenzhen.China 518055
Tel (86)0755-89486194 Fax.(86)0755-26636041 Web:www.cti-lab.com E-mail.cti@ctl-lab.com
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Preface

Thanks for choosing th#051Series SigndaSpectrumAnalyzerdeveloped and produced Bhina Electronics
Technologyinstrument<Co. Ltd

We devote ourselves to meeting your demands, providing youquiglity measuring instrument atite best
aftersales service. We persist with "superior quality and considerate service", and are committed to offering
satisfactory products and service for our clients.

Manual No.

AV2.732.1000SS

Version

D.2 207.02

China Electronics TechnolodgstrumentsCo. Ltd
Manual Authorization

The information contained in this User Manual is subject to change without notice. The power to interpret the
contents of and terms used in this Manual rests @htima Electronics Technolodgstrument<Co. Ltd

China Electronics Technolodpstrument<Co. Ltdowns the copyright of this User Manual which should not

be modified or tampered by any organization or individual, or reproduced or transmitted for the purpose of
making profit without its prior permissiontherwiseChina Electronics TechnologgstrumentsCo. Ltd will

reserve the right to investigate and affix legal liability of infringement.

Product Quality Assurance

The warranty period of the product is 18 months from the date of delivery. The instmarafacturer will

repair or replace damaged parts according to the actual situation within the warranty period. The user should
return the product to the manufacturer and prepay mailing costs. The manufacturer will return the product and
such costs to theser after maintenance.

Product Quality Certificate

The product meets the indicator requirements of the manual at the time of delivery. Calibration and
measurement are completed by the measuring organization with qualifications specified by the state, and
relevant data are provided for reference.

Quality/Environment Management

Research, development, manufacturing and testing of the product comply with the requirements of the quality
and environmental management systémina Electronics Technology Instrunte€o. Ltd has obtained the
appropriate qualifications and passed the certification of ISO9001 and 1SO14001 management system.

Precautions

AWarningo indicates danger. It reminds the wuser
method or similar situations. Noncompliance with the rules or improper operation may result in personal
injuries. You must fully understand the warning and all the conditions in it shall be met before the next step.

AAttent i oimgortantprdnpts antd rosdanger. It reminds the user to pay attention to a certain
operation process, operation method or similar situations. Noncompliance with the rules or improper ¢
may result in damage to the instrument or loss of importaat ¥ati must fully understand and meet the
caution conditions before continuing next step.
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1. ManualGuide

1.1 About the Manual

1. Manual Guide

This chapter describes the functions, chapter composition and main contents of the User Md@&al of
Series Signal/Spectrum analyzer, and the instrumegated documents for the user.

About manuel - F - ¢+ FHFFFEFEFEFEFEFEFEFEEEFEEFEEEFEEEERFEEFREEEEREREFERET
Related documenitst - + ¢+ F F V- FFFEFEFEFEFEFEEEEFEFEFEEFEFEFEEFREEREREFEF2

1.1 About the Manual

In the Manual, basic functions and operating methods of4@tel Series Signal/Spectrum Analyzer are
introduced. Including instrument characteristics, basic operating methods, measurement configuration
operating manual, menus, remote control, maintenance, specifications and test methods to help you rapidly get
familiar with and understand key points of the instrument operation method and use. For the convenience of
operation, please carefully read the manual before operating the instrument, and properly operating it
according to the guidance in the manual.

The user maral includes the following chapters.
0 Overview

It provides an overview of main performance features and typical application @083ieSeries Signal
Analyzer and safety guidelines for instrument operations. It helps users get to know main performance
featues of the instrument and guide them to operate it.

0 Introduction to Use

In this chapter, inspections before use, instrument navigation¢ basasurement methods and data
management of thé051 Series Signal/Spectrum Analyzer are explained to help usete gaterstand the
instrument itself and measurement procedure and lay foundation for subsequent detailed introduction of the
instrument measurement operating manual. Contents in this chapter are consistent with chapters in the Quick
Start Guide.

0 Operation Manual

It introduces in details operations of measurement functions of the instrument, including instrument
configuration, measurement process initiation and obtaining measurement results. It mainly includes two parts:
function operation manual and advedcoperation manual. The functions operation manual introduce and
exemplify each setting in a systematic and detail manner for users not familiar w

ith operating methods of the analyzer to help them understand and grasp basic usages of the Series Signa
Analyzer, including setting of frequency, span and marker. The advanced operation guidance introduces
complicated test procedures, advanced using Wghes and guidelines of measurement implementation with
users having the basic knowledge of the usé0&l Series Series Signal Analyzer but unfamiliar with some
special operations as target readers. Including +sigitial measurement, distortion measurement, noise
measurement, modulation signal measurement and power kit measurement.

0 Menu

This chapter descréds the menu structure and items according to functional categories to facilitate query and
reference.

0 Remote control

This section outlines the remote control of the instrument, so that the user can rapidly get to know how to
remotely control the instrumentt is divided into four sections: the program control basics describe the
concepts related to program control, software configuration, pregoatnolled port, SCPI commands, etc.;
instrument port configuration describes the connection and softwargweation of the prograrontrolled

port of 4051 Series Signal Analyzer; basic programming of VISA interface provides an example of basic
programming with text illustration and example codes, so that the user can rapidly get to know the



1. Manual Guide

1.2 Related Documents

programming methodand I/O function library describes the basic concepts of the instrument drive and the
basic installation and configuration requirements of the@Q@M/IVI-C drive.

0 Fault diagnosis and repair
This section describes the overall operating theory, téadnosis and troubleshooting, and errors and repair.
0 Specifications and test methods

This section describes characteristics and main specifications o4Ok Series Signal Analyzer and
recommended test instructions for users.

0 Appendix

This section provides necessary reference informatiod6d Series Signal/Spectrum Analyzer, including
terminology, remote control commands index, menu index and error messages index.

1.2 Related Documents

The documents related 4051 Series Signal/Spérum Analyzer include:
User Manual

O«

RemoteControl Manual
0 Quick StartGuide

~

0 Online help

O«

User Manual

This manual introduces the functions and operation methods of the instrument in details, including
configuration, measurement, program control, maintenaicelt aims to guide the user to comprehensively
understand the functional characteristics and common test methods of the instrument. It mainly includes the
following chapters:

0 ManualGuide

0 Overview

0 Introduction to Use

0 Operationinstruction

0 Menu

0 Remotecontrol

0 Fault diagnosis and repair

0 Specifications and test methods
0 Appendix

RemoteControl Manual

This manual introduces the remote programming basis, SCPI basis, SCPI commands, programming examples,
I/O drive function library, etc. It aims to guide theeun to rapidly and comprehensively know the program
control commands and methods of the instrument. It mainly includes the following chapters:

0 Manual Guide

0 Remote control

0 Remote Command

0 Programming examples
0  Errorillustration
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Appendix

Quick Start Guide

This manual introduces the basic operations of configuration;ugieaind measurement of the instrument,
aiming to help users rapidly know the characteristics of the instrument and understand basic local and remote
control operations. It mainly includeset following chapters:

0 Manual Guide

0 Preparation for use
0 Typical application
0 Help

Online help

Online help is integrated in the instrument to provide rapid text navigation help and facilitate local and remote
operation. Hard keys on the front panel of iftrument and tool bars of the user interface can be activated
with corresponding shortcut keys. Main chapters are the same as those in the user manual.






2 General

2.1 Product Overview

2 General

In addition to main performance features and main applications db&ESeries Signal/Spectrum Analyzer,
it also describgprecautions for proper operation, electrical safety, etc.

~

0 Product overview I F - FF-FF-FFFFEFFEFEFEEFPEFEEFEEFEEFEEFEFEEFREEFEFES

0 Safe operating mandalt ¢ ¢+ F ¢+ FFFFEFFEEFEFEEFEEEEEFEEEFEFREEFREEFREFERES

2.1 Product Overview

The4051Series Signal/Spectrum Analyzer can cover a frequency range of 3H&EHZA& most and feature
excellent test dynamic range, phase noise, amplitude accuracy and test speed as welbaassitigty
spectrum analysis, standard power measurement/@analysis, transient analysis, pulse parameter analysis,
audio analysis, alog modulation measurement, phase noise test, providing reliable anpehighmance

test services for users. Moreover, the Series Signal Analyzer has good expansion capability for further
improvement of test performance with flexible optional configaratand is capable of test system
construction or secondary development with various digital and analog signal output interfaces. Such
instrument can find wide application signals and equipment test in industries such as aviation, aerospace, radar
detection, communications, electronic countermeasure and navigation.

2.2 Safe operating manual
Please carefully read and strictly follow the notes for attention below!

We will spare no effort to ensure that all production stages conform to the latest safetsdstemdaarantee

the highest safety for users. The design and test of our product and ancillary equipment thereof have been up
to relevant standards of security; quality assurance system has been established to monitor the product quality
to ensure the catistency with such standards. Precautions proposed in this User Manual should be followed
to keep equipment intact and operations safe. Please do not hesitate to consult us if you have any questions.

However, it is your responsibility to operate the pradaca correct way. Please read and follow the safety
instructions carefully before operating the instrument. The instrument is applicable to the industrial and
laboratory environment or field measurement. Pay attention to the limitations for propefooptratvoid
personal injury or property damage. We will not take any responsibility for any misuse or inconsistency as
required, and you are liable for any risks incurred by. Therefore, please follow the safety instructions to
prevent from personal injurgr property damage. Please keep product documentation safe and deliver them to
end users.

60 Safetysign !t ¢ ¢4+ +4++4+4¢+4+4++4++4+ ¢+t FEFEFEFFREFFEEFES
6 Operation status and locatiok ¢ +- - F F FFFFEFEFEEEEEEEFEEFEEFEEFEEEEFEEFELT
60 Power safety t ¢+ -V FFFFEEFEEFELEEFEEEEEEEEFEREEFEREEEFEREEERT
0 Operation precautiohsl + + ¢+ ¢+ +FFFEFEFFFEFEFEEFEFEEFEFEFEREFEREFEEFELELS
6 Maintenance I + + 4+ 44+ ¢4+ FEFFEFEFEEEEEFEEEFEEEREEEFEREFEEFEEY
0 Battery and power supply modtld F F F F F O F O FEFFEFEFEFEEFFEEREFEREEFREEEFEY
6 Transportatoh I ¢+ - F FFFFEFEFEEFELEEFEEFEEEFEEFEFEREEFEEFEEREEEFEERE9
0 Wastedisposal/environment protection- ¢+ F I F F F F - FFFFEFEFEFEFEEREEFEEFEFFEFTF 10

2.2.1 Safety Signs
2.2.1.1 Productrelated Signs
The safety signs of the instrument are as follows (Table 2.1).
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Table 2.1 Instrument Safety Signs

Meaning Symbol Meaning
Caution: the user should pay attention
the information. The user should pay |
attention to the operation information O Power on/off
instructions
Caution: handle heavy equipment. l/x_/' Standby indication
Danger! Be careful of electric shock! - Direct-current (DC) power
Warning! Be careful of surface heat. TN Alternatingcurrent (AC) power

Directcurrent/alternatingurrent

P h n i minal.
rotect the conductive termina — power (DC/AC)
Grounding I:l _Instrument remforcement and
insulation protection.

EU mark of battery and
accumulator.

For details, refer to 1 ¢i2.2.8
Waste disposal/environment
protectior.

Earthing Terminal

EU mark for electronic parts to be
collected separately

For details, refer to 2 g2.2.8
Waste disposal/environment
protectior.

Caution: electrostatic sensitive device
Be careful.

[0 >

Warning! Radiation.
For more details, refer to item 7 of
Nn2.Qperation pr ecq

>phrEmma> >R B

2.2.1.2 Manuairelated Signs

The following safety warning signs are used in the product manual to remind the user to operate the
instrument safely and pay attention to relevant information.
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A Danger Danger sign: personahjury and equipment damage may be caused i
attention is paid.

Warning sign: personal injury and equipment damage may be caused
attention is paid.

A Caution Caution sign: minor or moderate personal injury and equipment damagéde
caused if no attention is paid.

Caution Cautionsign: it indicates important prompts but no danger.

Prompt Prompt sign: information of the instruction and operation.

2.2.2 Operation Status and Location
Pay attention to the following itentefore operation:

1) Unless otherwise stated, th851Series Signal/Spectrum Analyzer should be placed steadily and operated
indoor. The instrument should be operated and transported at places with an altitude no higher than 4,600
m. The actual power supply voltage may be the indicated voltage + 10%, auhiresupply frequency
may be the indicated frequency + 5%.

N

) Unless otherwise stated, the instrument is not allowed to be placed on a wet surface, vehicle, cabinet, table
and other objects which are not fixed and do not conform to the load conditiond $inbas not gone
through waterproof treatment. Place the instrument steadily and fix it on the solid object surface (such as
the antistatic workbench).

W

) The instrument must not be placed in misty environment. For example, if the instrument is haadled in
environment with temperature fluctuation, hazards such as electric shock may be caused by water drops
produced on the instrument.

D

) Do not place the instrument on a heat dissipating surface (such as a radiator). The operating temperature
must not exceethe specified range of relevant indicators of the instrument. Overheating may result in
electric shock, fire, etc.

U1

) It is prohibited to tuck any article from the opening on the housing into the instrument or cover openings
or notches on the instrument ftwely are used for ventilation of the instrument and preventing overheating.

2.2.3 Power Safety

Precautions for the power supply of the instrument:

1) Ensure that the actual power supply voltage is the same as that marked on the instrument before
poweringon.

N

) Refer to the power supply requirements on the rear panel of the instrument. Usmstarpewer cords.
Ensure that the power cord is grounded reliably. Floating or improper grounding may result in damage to
the instrument and even operator injuries.

w

) Do na damage the power cord; otherwise, electrical leakage may be caused, resulting in instrument
damage and even operator injuries. If any, check the external power cord or terminal block before

operation to ensure the power safety.
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4) If the power socket is na@guipped with any ON/OFF switch, the power plug can be directly pulled off to
power off the instrument. In this case, ensure it is easy to plug and unplug the power line.

5) Do not use any damaged power cord. Before connecting the power cord to the instoneek the
power cord for integrity and safety. Reasonably place the power cord to avoid the impact from human
activities. For example, the operator may fall over if the power cord extends over long distance.

6) Keep the socket clean and the plug and tle&etdn good and firm contact.
7) The socket and power cord must not be overloaded; otherwise, fire or electric shock may be caused.

8) Unless specially permitted, the instrument shell must not be opened; otherwise, internal circuits and parts
may be exposed, salting in unnecessary damage.

9) If the instrument needs to be fixed in a test place, the protective ground wire should be installed between
the test place and instrument by the electrician with qualifications.

10) Take appropriate overload protection measuvsesvbid instrument damages or personal injuries caused
by overload voltage (arising from lightning, etc.).

11) It is notable that when the instrument is in fire, toxic gasl/Quid harmful to human being may be
released
2.2.4 Operation Precautions

1) Theinstrument operator must have certain professional and technological knowledge, good psychological
guality and emergency response capability.

2) Refer to relevant requirements in A2.2.7 Transpa

3) Allergic substances (such as nickel) are produced inevitably during instrument production. If the operator
shows any allergic symptom (such as rash, frequent sneezing, red eye, breathing difficulty, etc.),
immediately seek medical help to eliminate the symptoms.

4) R& er to relevant requirements in A2.2.8 Waste d
removing and disposal of the instrument.

5) RF instruments may result in hightensity electromagnetic radiation. The pregnant women and operators
with heat pacemaker must be protected particularly. If the degree of radiation is high, take appropriate
measures to remove the radiation source so as to prevent personal injury.

6) To avoid the damage to the instrument caused by static electricitgtatititreément such as the use of
anti-static table pad, foot pad and wrist pad should be provide, and th&adiativoltage should not be
over 500V.

7) You should choose connectors and cables meeting testing conditions and check connectors and cables
before operatin.

8) During measurement, DC or AC coupling can be selected for the RF input interface. When DC coupling
is selected, input of DC signals is prohibited since it will result in damage of internal parts; when AC
coupling is selected, the maximum DC signalbéanput is 50 V.

9) It should be ensured that the input signal power at radio frequency input interface is lower than the
maximum safety input level +30dBm to avoid the burning of the instrument.

10) Hotplug should not be used for GPIB and monitor interfacewthicnot support hot plug.

11) It is prohibited to remove all connector protectors and matching units accompanying the instrument to
avoid damage to connectors and measuring error.

12) Turn off the power at front panel in a normal way instead of forcing a poffieor it will result in
abnormities to the operating system;

13) The instrument should be preheated for 30 min before testing in order to ensure measurement accuracy.
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14) To ensure the best measurement effect, the instrument should be working at associaedratateas
possible.

15) When the tested signal is overloaded, the attenuator or the reference level should be adjusted to display
the signal peak under the top division of the screen.

16) Users are prohibited to delete-factory data of the instrument.

17) Open Wirdows environment is adopted in the analyzer; and the user is prohibited to modify BIOS setup,
or it will result in abnormal startup and work of the analyzer;

18) Users can only delete the files they store rather than the system file.

19) Before transmitting fileswith USB interface and Internet port, you should ensure the security and
reliability of the carrier to avoid virus infection of the instrument.

20) Addresses of GPIB and Internet access should be correctly set when GPIB or Internet access is used to
form the esting system.

21) In case of instrument failure, it is prohibited to disassemble the instrument, and instead, you should send it
to the manufacturer for repair.

2.2.5 Maintenance

1) The instrument chassis must be opened by an authorized operator who has guegieddtechnical
training. The power cord should be disconnected before operation, so as to avoid instrument damages and
even personal injuries.

2) The instrument should be repaired, replaced and maintained by special electronic engineers of the
manufacture and the replaced or maintained parts must be subject to safety tests to ensure the safety of
subsequent operation.

2.2.6 Battery and Power Supply Module

Carefully read relevant information before using the battery and power supply module, so as to avoid
explosion, fire and even personal injuries. Precautions for battery use:

1) Do not damage the battery.

2) The battery and power supply module must not be exposed to flame and other heat sources. They must be
prevented from direct sunlight and should be ldgan and dry in storage. Clean the connection port of
the battery or power supply module with clean and dry soft cloth.

3) Do not make the battery or power supply module stioctited. As the short circuit may be easily caused
by mutual contact or contaatith other conductors, several batteries or power supply modules must not be
stored in the same carton or drawer. Do not remove the original package until the battery and power
supply module are required.

4) The battery and power supply module must be predeinom mechanical impact.

5) The leaky battery must not contact with the skin or eyes. In case of contact, rinse with plenty of clean
water and immediately seek medical help.

6) Use the standard battery and power supply module provided by the manufactureimpgkoper
replacement or charging of alkaline batteries (such as lithium batteries) may easily result in explosion.

7) The waste battery and power supply module should be recovered and disposed separately with other
wastes. The battery contains toxic substandéemust be discarded or recycled according to the local
provisions.

2.2.7 Transportation

1) The heavy instrument must be handled carefully. If necessary, use tools (such as the crane) to move the
instrument to prevent damage to the body.



2 General

2.2 Safe operating manual

2)

3)

The instrument hatie is applicable to handling by individuals. The instrument must not be fixed on the
transport equipment during transportation. In order to prevent damage to the property and body, observe
the manufactureroés safety provisions on instrume

If the instrument is operated on the transport vehicle, the driver should drive carefully to ensure the
transportation safety. The manufacturer will not be responsible for emergencies in transportation. Do not
operate the machine during transportationkel eeinforcement and protection measures to ensure the
safety of transportation.

2.2.8 Waste Disposal/Environmental Protection

1)

2)

3)

4)

Do not dispose the equipment with the battery or accumulator mark along with other unclassified wastes.
Instead, such equipmenhauld be collected separately and discarded or disposed in the appropriate
collection place or by the customer service center of the manufacturer.

Do not dispose the discarded electronic equipment with other unclassified wastes. Such electronic
equipment Bould be collected separately. The manufacturertha right and responsibility to help end

users to dispose waste products. If necessary, contact the customer service center of the manufacturer for
corresponding disposal to avoid damage to the environmen

Toxic substances (heavy dust such as lead, beryllium, nickel, etc.) May be released in machining or
thermal reprocessing of the instrument or internal parts. In this case, the instrument or internal parts must
be removed by technical personnel who heaaeived special training and relevant experience, so as to
avoid personal injuries.

Toxic substances or fuel released by the instrument in reprocessing should be disposed in the specified
method, with reference to the safety operation rules put forwarhédynanufacturer, so as to avoid
personal injuries.
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3 Introduction to Use

This chapter introduces the operation precautions, description of front and rear panel, basic measurement
methods, data file management, etc. Of #4@51 Series Signal/Spectrum Analyzer to help users get a
preliminary understanding of the instrument and measurement prdcebglp users get to understand the
instrument itself and measurement procedure. Contents in this chapter are consistent with iohtpers

Quick Start Guide.

6 Preparation beforeperatiod ¢ + - ¢ FFEFFEFFEFEFEEEEEFEFEEEEEEREEREREEFEFF 11
0 Frontpaneland rearpanel I + F F - FF L EFEELEEEEFEEEEEFEREREEREEEFLRT 28
0 Basic measurement methdds - F F F F FFFFFEFEFEFEFEFEFEFEEFEREEFREFEERFLF 36
6 Data management- ¢+ + F FFFFEFEEEFEFEEEEFEEEFEEEEEEREEFEEFEERELF 46
3.1 Preparations before Operation

6 Preoperation preparatignlt + +- -+ FF R EEEEEEEFEEEEEEEFEEEEFEEFEEF 1L
0 Configurationof Operating systetd I - - F - F - FFFFFFFFFFFEFEFFEEFFEFFIF 20
0 Routine maintenantel + ¢+ - FFFFFFEFEFEFEEEFEFEEEEEFEEEFREEEFERELFIF 26

3.1.1 Preoperation Preparation

This chapter introduces the precautions for initial setting and operation d4D8ieSeries Signal/Spectrum
Analyzer.

Prevent damages to personand the instrument
In order to avoid electric shock, fire and personal injury:
U Do not open the casing without permission.

U Do not disassemble or modify any part which is not described in this manual. Disassembly may
declining of theelectromagnetic shielding performance, damage to parts in the instrument, et
affecting the product reliability. In this case, we will not provide free maintenance services even
the warranty period.

0O Please carefully reaanduafid. 20fSafhed sOpvearnautailn g ¢
below and pay attention to the specific operating environment requirements in specifications.

Electrostatic protection

Pay attention to anstatic measures in the workplace to prewviarhage to the instrument. For more details
refer to A2.2 Safe Operating Manual 0 of this
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Pay attention to the following requirements before operation:

The improper operation location or measurement setting may result in damageinastiinment or the
connected instrument. Pay attention to the following requirements before powering on the instrument:

U  The instrument should be kept at least 15 cm from the wall to ensure the fan blades and the loi
not blocked. All ventilatiorholes should be smooth and unobstructed.

Keep the instrument dry.
Horizontally and reasonably arrange the instrument.
The ambient temperature should meet the requirement in the technical specifications;

The input signal power of the port is within the sfied range.

[T e B e S e S

The signal input interface should be properly connected to avoid overload.

Influence of electromagnetic interference (EMI):

Electromagnetic interference will affect measurement results, therefore:

U Select the appropriate shieldezhble. Example: use the dsdlielded radidrequency/network
connection cable.

U Always open and close the cable connection port which is not used temporarily.

U Please refer to the EMC grade indicated in the technical specifications.

6 Unpacking - FFEFFEFEFEFEEFEEFEEFEEEEEEEEEEEEREEREEREEEFEEFF 12
0 Environmental requirement + ¢ F F F FFF VL EFEEEEEEREEFEFEFF I3
6 Poweron/offt + + - FEFFVFEFEEFEFEFEFEEEFEEFEEFEEFEEREEEREEREEFLF 14
6 Proper use of connectod - F - - FFEFEFEEEEFEEEFEEEFEEEEEEEEEEEEEFEEREFLFA7
6 User inspection t + ¢+ ¢+ - FFEFEFEFFEEFEFEEEEEEEEEFEEEEFEREEEEFEREEF 19

3.1.1.1 Unpacking
1) Appearance inspection

Step 1 check whether the outer packing box and shockproof package are damaged. In case of any damage,
keep the outer package for future use. Continue inspection according to the following steps.

Step 2unpackthe box and check whether the host and accompanying articles are damaged.
Step 3carefully check the above articles according to Table 3.1.

Step 4 Do not turn on the power supply of the instrument if the outer package, instrument and accompanying
article is damaged or any error exists. Contact our service consultation center at the service
consultation hotline in the Manual. We will rapidly repair or replace the instrument, depending on the
actual situation.

Handling: the heavy instrument apdcking box must be handled by two persons and placed carefully.
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2) Model confirmation
Accompanying items of thé051analyzer are as shown in Table 3.1.
Table 3.1 List of Accompanying Articles 4051

Name ’ Quantity ‘ Function
Host
4051 | 1 | 3
Standard
Powercord 1 o}
USB mouse 1 o)
User Manual 1 o}
Remote Control Manual 1 o}
Packing list 1 o}
Certificate 1 o}
Options
Depend on use o} o}

3.1.1.2 Environmental Requirements

The 4051 Series Signal/Spectrum Analyzer should be operated at places conforming to the following
environmental requirements:

1) Operating environment
The operating environment should meet the requirements in Table 3.2:

Table 3.2 Operating Environment Requirement4G1

Operating temperature | 0°C ~ 50°C

Relative humidity: When the temperature is > +10°C, the humidity is (95% * 5%) RH
When the temperature is > +30°C, the humidity is (75% * 5%) RH
When the temperature is > +40°C, the humidity is (45% * 5%) RH

Altitude 0~ 4,600 m

The above requirements are for the operating environment of the instrument grelraoge of technical
specifications

2) Heat dissipation requirements

In order to keep the operating temperature of the instrument withsptwfied temperature range, the heat
dissipation space of the instrument should conform to the following requirements in Table 3.3.

Table 3.3 Heat Dissipation Requirementgl0b1

Instrument Part Heat Dissipation Distance
Rear side 0 150 mm
Left andright side g 60 mm

3) Electrostatic protection

Static electricity is destructive to electronic components and devices. Generally, tstagntmeasures can
be taken: combination of conductive table mat and wrist strap; and combination of conductiveafl@mdm



3 Introduction to Use

3.1 Preparations before Operation

ankle strap. Antstatic effect will be better when two measures are used at the same time. If used
independently, only the former can make sure the safety. In order to ensure the user safety, the ground
isolation resistance of argtatic componest must be 1Mq at | east.

The follow antistatic measures should be taken to reduce static damage:
U  Allinstruments must be properly grounded to prevent static electricity.

U  The internal and external conductor of the cable should respectively contact watiouhe temporarily
before the coaxial cable and instrument are connected.

U  Workers must wear the ardfatic wrist strap or take other astatic measures before contact with the
connector or wire or any assembly.

Voltage range
The aboveantistatic measures are not suitable for the places with the voltage higher than 500V.

3.1.1.3 Power on/off

1) Precautions before poweringon

Check the following items before powering on the instrument.
a) Confirm the power supply parameters.

The 4051 Series Signal/Spectrum Analyzer is internally equipped with 220V AC power module (using 220V
AC power supply) or 110V/220V se#fdaptive AC power module (option, using 110V or 220V AC power
supply working in self adaptive way, which means to automatisaliich operating mode based on external

AC power supply voltage). Therefore, please carefully read power requirements on the rear panel before using
the instrument. Table 3.4 lists the requirements of the external power supply for normal operati@eoéthe

Signal Analyzer.

Table 3.4 Parameters of Working Power Supplg@51

Power supply parameter Applicable range
Voltage,frequency 220V+10%, 50~ 60Hz 110V+10%, 50 ~ 60Hz
Power consumption <400W <400W
(startup)
Power consumption
(standby) <20W <20W

Prevent mutual interference of various power supplies.

In order to prevent mutual interference of power supplies of various devices, especially the instrument
hardware damage caused by peak pulse interference ghtwgtr equipment, it i;ecommended to use the
220 V or 110 VAC voltageegulated power supply to power on the Series Signal Analyzer.

b) Confirm and connect the power line.

The 4051 Series Signal/Spectrum Analyzer adopts thoee power line interface and conforms to national
safety standards. Before the Series Signal Analyzer is energized, it should be ensured that the ground wire in
its power line is reliably grounded. Floating ioiproper grounding may result in damage to the instrument

and even operator injuries. Do not use the power line with no protective ground wire. When the appropriate
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power socket is connected, the instrument shell will be grounded through the powendimated voltage of
the power line should be no less than 250V, and the rated current should be no less than 6A.

Connection of the power line to the instrument:
Step 1:confirm that the power line is not damaged.

Step 2:connect the power socket on therrpanel of the instrument to the well grounded thrers power
socket through the power line.

Grounding

Improper/wrong ground might lead to instrument destroy or even personal injury. It should be ensurec
protective ground wire of thiestrument and that of the power supply are in good contact before energi:
start the Series Signal Analyzer.

Use the power socket with protective ground wire. Do not use the external cable, power line or
autotransformer subject to no grounding pritecinstead of the protective ground wire. If autotransforme
used, its common terminal must be connected with the ground protection of the power connection.

2) Initial power-on
The method and precautions of initial poveer are as follows.
a) Connectionof power supply

Check the power supply parameters and the power cord before initial energizing. For details, refer to
AiPrecautions before energizingdo in 3.1.1.3 of the

Step 1 Connect power line: Connect one end of the supporting power line Skties Signal Analyzer or the
threecore power line conforming to the requirements in the packing box to the power socket (as
shown in Fig. 3.1) on the rear panel of the Series Signal Analyzer. The voltage indicator of the Series
Signal Analyzer is markebeside the power socket to remind the user that the applied voltage should
conform to the requirementSonnect the other end of the power cord to the required AC power supply.

Step 2turn on the power switch on the rear panel. As shown in Fig. 3.2 gitezther the standby indicator
above the power switch on the front panel (as shown in Fig. 3.3) is ON and yellow.

Step 3 Turn on the power switch on the front panel: as shown in Fig. 3.3, do not connect any device to the
Series Signal Analyzer before gtap. Start the instrument under normal conditions. After-siart
the indicatorabove the power switch on the front panel will turn green.

AC100/115V:50/60/400Hz AC220/240V:50/60Hz
AC220/240V:50/60Hz 450VA Max
450VA Max

110 V/220 V seHadaptive AC power module 220 V AC power module

Fig. 3.1 Power outlet on the rear panel of4b&1analyzer
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Power switch
On

ofr
Fig. 3.2 Power Switch of Rear Panel@b1
J

©

Fig. 3.3 Power Switch on Front Paneld@b1
b) Start-up/shutdown

I. Start-up

SteplTurn the power switch on the rear panel t o
switch on the front panel turns yellow and the instrument is in standby mode;

Step 2 Turn on the power switch in the lower left corner of the front partet. Jower indicator above the
power switch turns from yellow to green;

Step 3 The user interface on the front panel of the instrument will gradually display the information of

instrument startup: first with the manufacturer information and logo, followedplerating system

options.There are two options available for selection, but users do not need to choose during normal

operationWindows 7 automatically starts after the timer hits O;

Step 4 After Window 7 is successfully started, the system will aatiically initiate the Series Signal
Analyzer and display its main operation interface.

Then the instrument can be operated.

Prompt

10 MHz time base and warrmup

In case of cold start of th#051Series Signal/Spectrum Analyzer (the instrument starts from complete
shutdown), the instrument should be preheated for a while to reach the operating temperature at 10 v
the instrument is started from standby, no preheating is required. When $psiiifications, the instrument
should be preheated for 0.5 h (refer to instructions in the technical specifications for more details).

Prompt

Attenuator initializing

When entering the host program, there will be noise from attenuator gear setttogtteauator
initialization. Do not mistake it for a fault in the Series Signal Analyzer.

Caution

System startup
Windows + x86 computer control platform is used in this analyzer, therefore no interference by the use
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needed during BIOS salispection and Windows loading. Do not cut the power or modify the setup opti
in BIOS.

li. Shutdown

Step 1 Turn off the power switch at the lower left corner of the front panel. In this case, the shutdown process
is started (the power supply must et turned off until certain processing of software and hardware
is completed). The instrument will be shut down after seconds. In this case, the color of the power
indicator above the power switch will change from green to wello

Step 2Turn the powerswvt ch on t he rear panel to A00, .or conne

Then the instrumentis turned off.

Shutdown of Instrument

The instrument in normal operation must be shut down by operating the power switch of the front pz
not directly operate the power switch of the rear panel or directly cut off the power supply of the inst
otherwise, the instrument cannot beutshdown normally and may be damaged, or the cur
status/measurement data may be BBut down the instrument properly.

c) Cutoff of power supply

In order to prevent personal injury under abnormal conditions, the power supply of the SerieArgityzair

requires emergency cutoff. In this case, pull off the power cord (from the AC power socket or the power
socket of the rear panel of the instrument). Therefore, sufficient operating space should be reserved for direct
cutoff of the power supply ifiecessary.

3.1.1.4 Proper Use of Connector

Connectors are commonly used in various tests of the Series Signal Analyzer and the following items should
be checked when using connectors:

1) Inspection of connector

Wear the antstate wristband in connectrspection. It is recommended to use the magnifying lens to check
the following items.

i Check whether the plating surface is worn or deeply scratched.

Check whether threads are deformed;

i
U Check whether there are metal particles on the connector threadsérarsdijfaces.
i Check whether the internal conductor is bent or cracking;

i

Check whether the connector screw can rotate properly.

A Caution

Prevent damage to the instrument port in connector inspection.

Any damaged connector may result in damage teadheector in good conditions even in the first
measurement connection. In order to protect each interface of the Series Signal Analyzer, the connec
be checked before connection.

2) Connection method

Check and clean the connector before measurecoamection. Ensure that the connector is clean and intact.
Wear the antstatic wristband in connection. The correct connection method and steps are as follows.
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Step 1as shown in Fig. 3.4, align the axes of two connectors to be interconnected, andteatsine pin of
the male connector can concentrically slide into the jack of the female connector.

=

Fig. 3.4 Diagram of connector connection

Step 2asshown in Fig. 3.5, horizontally move two connectors to make them connected smoothly. Tighten the
connector nut by means of rotation (do not rotate the connector). Avoid relative rotation of connectors
during connection.

Rotate the nut

Keep it stationary

[
Fig. 3.5 Diagram of connector sedton

Step 3as shown in Fig. 3.6, complete the final connection by tightening with the torque wrench. Note that the
torqgue wrench must not be beyond the initial break point. Use the auxiliary wrench to prevent the
connectors from rotation.

Keep it stationary

R

Fig. 3.6 Digram of wrench operation
3) Disconnection method
Step 1support the connectors to prevent any kind of force which may result in distortion, shaking or bending.
Step 2use the opeend wrench to prevent the connector body from rotation.
Step 3useanother wrench to loosen the connector nut.
Step 4rotate the connector nut by hand to complete final disconnection.
Step 5horizontally separate two connectors.
4) Use of torque wrench
The use of the torque wrench is shown in Fig. 3.7. Pay attenttbe following items.
U Check whether the torque of the torque wrench is set properly before use.

i Ensure that the angle between the torque wrench and the other wrench (used to support the connector or
cable) is less than 90° before applying force.



3 Introduction to Use

3.1 Preparations before Operation

U Carefully gip the handle end of the torque wrench, and apply force in the direction vertical to the handle
to reach the break point of the wrench.

Moment direction

Stop applying force when the handle is bent
Fig. 3.7 Use of Torque Wrench

3.1.1.5 User inspection

After the 4051 Series Signal/Spectrum Analyzer is energized for the first time, the instrument should be
checked for normal operation to prepare for subsequent measurement operations.

Description of hard/soft keys on the front panel

Hard/soft keys on the fropianel are described in the following forms:

U Description form of hard keyy XXX O, in which XXX is the name of the hard key;

U  Description form of soft key: [XXX], in which XXX is the name of the soft key.

If soft keys correspond to more than one state and their selected values have blue background colol
relevant keys are enabled. For example, [Sweep Time Mat® indicates the sweep time auto on optior
available.

1) Self-calibration

When theinstrument is used for the first time, or there is obvious change in its temperatucajibedttion is

required and the instrument should be calibrated according to the calibration signal. Power the instrument up
and check that the power indicator abalre power switch at the lower left corner of the front panel turns
yellow, which means the standby power is working properly. Press the power switch on the front panel, check
that the power indicator on the front panel turns green and the display bagkligh It takes about 40 s to

start the display and show the starting status interface.

The Series Signal Analyzer should be set as follows:

Step 1 Press thé® Systen® key on the front panel to enter the system menu; press [Align] and [Align All]
for theinstrument to begin wholmachine calibration. At such time, a yellow dialog box will appear
on the screen, saying fACalibration is under way

Step 2 Wait for the calibration to complete:

The calibration completes when the dialog box disappears. #rmos message is prompted at the
lower right corner of the screen, it means the instrument is working properly; if there is error message,
it means the instrument is not working properly. In this case, please contact our service consultation
center at theservice consultation hotline in the Manual. We will rapidly repair or replace the
instrument, depending on the actual situation.

2) Self-Test

SelfTest is not necessarily required for every startup of the instrument. It is only required when the
instrument issuspected to develop faults.
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Step 1Pres® Systen® key on the front panel to enter the system menu;
Step 2 Press $elf-Tes] key in the soft menu of the front panel to er8eff-Testinterface;

Step 3 Select the item to be tested and pré&daif] soft menu to start the test. Check the test result. If all
items are passed, it means the instrument is working properly; if certain item fails the test, it means
the instrument is not working properly in someway. In this case, please contact our service
consultation center at the service consultation hotline in the Manual. We will rapidly repair or replace
the instrument, depending on the actual situation.

After the above two steps are done, the instrument will be ready for operation.
3) Functional verification
After selfcalibration, the instrument should be set as follows:

Step 1Press Input/Outpu® key on the front panel to pop up the input/output setting soft menu, press [Cal
Port] and [500 MHZz] to select 500 MHz calibration signal and press [Iﬁpu.CAL] soft key to
select the input interface for calibration. At such time, the internal calibration signal of the instrument
is connected to the RF input interface;

Step 2 Observe the test result on the screen. If 500 MHz calibration signal can beedbsemeans the
instrument is working properly; if not, it means the instrument is not working properly in someway.
In this case, please contact our service consultation center at the service consultation hotline in the
Manual. We will rapidly repair areplace the instrument, depending on the actual situation;

Step 3 Press [Cal Port], [4800 MHZz] to select 4800 MHz calibration signal;

Step 4 Observe the test result on the screen. If 4800 MHz calibration signal can be observed, it means the
instrument isworking properly; if not, it means the instrument is not working properly in someway.
In this case, please contact our service consultation center at the service consultation hotline in the
Manual. We will rapidly repair or replace the instrument, dependn the actual situation;

3.1.2 Configuration of operating system

In this chapter, operating system and its configuration and maintenance methods 4@f5th8eries
Signal/Spectrum Analyzer are explained Please refer to the following precautionsdpethgng system of
the Series Signal Analyzer to ensure normal operation of software functions of the instrument.

0 Description of instrument softwdred ¢ F F - F - F FFFFFFFEFFEFEEFEFFEEFEEFEFIF20
0 Windows 7 usagelt ¢+ F V- FFEFEFEEEFEEEEFEEFEEEFEEEEEFEEEEFEREELREREF 20
0 Windows?7 configuratioh I + +F ¢+ F F FFFFEFEFEEFEEFEEEEEEFEREEFEEFEREFEE21
0 Windows 7 system security and maintengnt¢el I + F I F - F - FFFFEFEFEFEFEFEFEFIF25
0 System backup and recovery ¢ ¢+ - FF VOV EEEFEFEEEFEEFEEEFEREEFIEFL 26

3.1.2.1 Description of instrument software

The 4051 Series Signal/Spectrum Analyzer uses Window 7 operating system as its host software and such
operating system has been installed and configured according to performance requirements of the Series
Signal Analyzer.

3.1.2.2 Windows 7 usage

The following opeations will be available with the administrator account:

U Installation of thirdpart software;

U  Configuration of network and printer;

U Reading and writing of any files on the hard disk;
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0 Adding and deleting user accounts and passwords;
U Reconfiguration of Windas settings;
U Running of other application program.

The third -part software may affect the instrument performance.

The4051Series Signal/Spectrum Analyzer is equipped with the open Windows system, and thartlird
software may affect the performance of the Series Signal Analyzer. The applied software must be test
manufacturer and compatible with the host software.

3.1.2.3 Windows 7 configuration

Before the instrument is delivered from the factory, the operating system of the instrument has been set to the
best configuration and any change in such setting will result in reduction in measurement performance of the
instrument. Generally, no change in Window operating system settings is required.

Problems caused by changes in system configuration

In case of problems in instrument usage or system crash due to changes in system configuration, the
recovery tool can be used to restore the operating system and application software, or users may con
service consultation center at the service consultation hotline in the Manual. We will resolve the proble
soon as possible.

However, users nyabe free to modify the following items to facilitate measurement reporting and system
integration.

1) Configure USB device

The 4051 Series Signal/Spectrum Analyzer has USB interfaces on the front and rear panel for direct
connection with USD devices. If USB interfaces are not enough, a USB hub can be connected to the USB
interface to meet relevant requirement. The USB devices thdiecaonnected to the Series Signal Analyzer
include:

i  USB memory that can be directly plugged in or out of the computer to facilitate data updating;
U CD-ROM drive, to help install firmware programs;

0 Keyboard and mouse, to facilitate data editingiasttument operation;

i  Printer, to help output measurement results.

The Windows 7 operating system supports gagplay devices and therefore is easy for USB devices
installation. When devices are connected to USB interfaces, Windows 7 will automatézaity for device
drivers for matching. If no relevant drivers are found, the system will automatically search for driver program
directories to complete installation.

If USB devices are removed from the USB interfaces, Windows 7 will automatically datécthanges in
hardware configuration and uninstall relevant driver programs. Plugging of the USB devices does not affect
operation of the Series Signal Analyzer.

USB devices should be connected as follows:
a) Connect USB memory or CBROM drive

If the USB menory or CDROM i s successfully installed, Wi ndov
installed and avail able for useo and automaticall"

b) Connect keyboard
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Windows 7 system will automatically detect the Ug®yboard connected to the instrument with default
| anguage as ASMplfiedeChirese(UGSh iKreay)boar do and set keyboal
Control Panel > Cl ock, Language and Region > Keyb:

¢) Connect mouse

Windows 7 system iV automatically detect the mouse connected to the instrument and set mouse properties
via AStart > Control Panel > Hardware and Sound >

d) Connect printer

Windows control panel can be used to configure the printer. Exteullyected USB mouse and keyboard
can be used to make printer configurationexa$f a new printer is required, only the drive program for such
printer is needed. The manufacturer of the printer will provide such drive installer. The installer can be
installed via externally connected USB €HRIDM.

2) Configure GPIB

The user may need to modify the GPIB address in system building. The default GPIB address of the Series
Signal Analyzer is 18. Change the GPIB address as follows:

Pressd Systen® [Interface Config>} [GPIB Address}to enter the interface shown in Fig. 3.9. Modify the
GPIB address in the [Local GPIB address] input box through the numberrkthes foont panel.

Spectrum - Swept SA 08:21:19 2016/7/6

. Ref: Int Couple: AC | Input: RF Atten:10dB P—
GPIB: |18 FreeRun Continuous | Avg : Off Time Gate:Off Interface Conflg

Ref Level 0.00 dBm THW, N] ddress
Log 10.0 dB/Div 18
-10.00

-20.00

————
-30.00 Internet Config...

-40.00

Printer
Reverse Normal

-80.00

-60.00
-70.00

-90.00
Log File

Center Freq 20.005000000GHz Sweep Time 99.9700ms (1001Points) Span 39.990000000GHz On Off
RBW 3.00MHz VBW 3.00MHz Sweep Type: Swept

Fig. 3.9 Change GPIB Address
3) Configure network
a) Change host name

The host name (computer name) of #61Ser i es Si gnal / Spectrum AMACol yze
before delivery from the factory. To avoid repetition of network name, if one network is connected to more
than one analyzer, users may be free to chamgé&dst name. The host name should be changed as follows:
(refer to Microsoft Windows 7 help documents.)
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Step 1 Press Start menu, select Computer and right click Properties, click Change Settings at the right of
Computer Name, Domain and Working Group agdin click the Computer Name column to change.
As shown in Fig. 3.10.

Step 2 Edit to enter a new host name and click Confirm to restart.

Computer Name | Hardware I Advanced I System Protection I F{emntel

E:FL' Windows uses the following infarmation to identify your computer
= onthe networl.

Computer description: |
For example: "Kitchen Computer” or "Mary's
Computer”.

Full computer name: CETC-PC

Workgroup: WORKGROUP

To use a wizard to join 2 domain or workgroup, click
Network 1D Metwork 1D...
To rename this computer or change its domain or
warkgroup, click Change.

Fig. 3.10 Change host name

b) Configure IP address, subnet mask and default gateway

Pressd Systen© , [Interface ConfigS] and [Internet Config] to pop up the network connection setting
interface, click Local Connection and rightd clic
(TCP/I1P)o as shown in Fig. 3.11 ttewaghange | P addr
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Spectrum - Swept SA 09:42:37  2017/1/11

Ref: Int Couple: AC  |Input: Cal Atten:10dB | PreAmplify:0f

— -

nterface Config

&) « Network and Intemet » Network Connections »

Ref Level 0.00 dBm - GPIB Address
Log 10.0 dB/Div Dicblathic netuak 4 n - Tnn Rename this connection B ] 18

[ Local Area Connection Properties

I
| ntemet Protocol Version 4 (TCP/IPv4) Properties =

-10.00

General

-20.00 You can get IP settings assigned automatically If your network supports
this capability. Othernise, you nesd to ask your network administrator
for the appropriate IP settings.

-30.00

ernet Conﬁg...‘

Obtain an IP address automatically
@ Use the following IP address:
-40.00 1P address: 172 141 . 114 . 254

Subnet mask: 255 .255 .255 . O Printer
-50.00 Default gatenay: S Reverse Normal

-60.00 @) Use the following DNS server addresses:
Preferred DNS server:

7000 Alternate DNS server:

validate settings upon exit Advanced...
-90.00 =

10 O T

-80.00

1['
Center Freq 2.000000000GHz Sweep Time 4.00000ms (1001Points) Span 4.000000000GHz On Off
RBW 3.00MHz VBW 3.00MHz Sweep Type: Swept

2 R e WEITTS 8. omn g

Fig. 3.11 Configure IP address, subnet mask and default gateway

c) Change system firewall settings

The firewall is used to prevent unauthorized users to remotely operate the instrument. Therefore, it is the
manufacturer 6s r ec oerireal tbaprotection. Firewall (protection lwas beé¢ntenabled

for the system and all interfaces for remote operations when the Series Signal Analyzer is delivered from the
factory. The administrator is the only person authorized to change firewalgsettin

4) Configure BIOS
Targeted setup has been made for the Series Signal Analyzer in BIOS.

Such BIOS setting cannot be changed.

Targeted setup has been made for the Series Signal Analyzer in BIOS. Users should not change suct
otherwise thénstrument may not start or operate properly.

5) Connect monitor

External monitor (or projector) can be connected
instrument according to the following steps:

Step 1 Connect the external monitor to the connector at the rear panel of the instrument.

Step2. Usually double screen will be displayed automatically. If other options are required, the video card at
the lower right corner of the system can be used for setting

Step3. Select the instrument to be displayed:

U ADiIi splay 10: only internal monitor;
U ADiIisplay 20: only external monitor ;
U ADoubl e displaybo: internal and external mo n i

Step4. When necessary, the screen resolution to be used can be changed.
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Stepb.Befr e t he setting is to take effect permanently
setting when necessary.

Step6.1 f such setting is suitable, press AOKO.
6) Configure initial state

This section explains how to initially set th@51Seres Signal/Spectrum Analyzer.

a) Setdate &time

Date & time is displayed in the status bar at the top right corner of the operation interface of the instrument.
When a file is saved, relevant time information will be saved synchronously. Users clate#ine in the
Windows 7 system.

3.1.2.4 Windows 7 system security and maintenance

1) Anti-virus software

Installation of antvirus software may have some negative effect on performance of the instrument. It is
highly recommended that users do not us tisriment as common computer for browsing the Internet or
transmitting files to avoid infection of viruses.

Before using any USB mobile memory devices, they should go throughirustitreatment with a computer
installed with latest anttirus software t@nsure that such devices will not carry any virus.

Infection of the Series Signal Analyzer system by viruses will bring adverse effect on system operation and
usage by users. I n such <case, it i s recomemended
mai ntenanceo for more details.

2) System maintenance
a) Windows 7 backup

It is recommended that wusers regularly back up th
to completely back up instrument edcaotvae rayndod ftohre nsoyrse

It is recommended that before the instrument is used for purposes other than common purposes, stich as long
term access to Internet and installation of Hmedty software, system backup of the instrument should be
made to avoidccidental infection of viruses and other damages to operations of the instrument system.

The Windows 7 operating system has similar data backup function and is capable of copying all data in the
instrument and creating a system disk to recover Windovierayia case of serious failure. Refer to helps and
references of Windows 7 system for more information. At the same timeptrirg backup software that is
compatible with the system software of the instrument can be used. It is recommended to uEalexiees

for backup of the system data, such as network hard disk or USB hard disk.

b) Windows 7 system recovery

The Windows 7 system is capable of system recovery to restore the system to its previous state at certain point
However, Windows builin system backup and recovery function does not always succeed. Therefore, such
backup method is not recommended.

3) Hard disk partition and usage
The hard disk has been divided into three parts:

Disk C contains Windows 7 operating systend amstrument application programs. Thpdrt software can
also be installed to Disk C. Disk C is the only disk for program backup and recovery.

Disk D mainly contain the response program for keys: keymap.

Disk E is mainly used for data storage. It cordasoftware data saved by users and Disk C system backup
data. Users can copy the backup data on Disk E to external memory devices. In this case, all that is needed is
to restore backup data to the new disk if the hard disk is to be replaced.
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3.1.2.5 Systenbackup and recovery
1) Disk operating system or data recovery

The disk recovery system of the Series Signal Analyzer is used to restore in case of software error of Disk C
(caused by loss of system files or data) or restore original manufacturer defaults.

Restoring of manufacturer defaults will affect the following:

U Userdefined Windows 7 settings. Such as adding new user accounts. After the system is restored, new
settings are required.

U  After the system is restored, other thpdrty software installed hysers should be reinstalled.

Using data recovery to repair disk error may result in loss of data or files. Therefore, data generated during
measurement should be saved in Disk E. Furthermore, it is recommended that users regularly transmit such
data via LAN to other computers or other storage media for storage.

2) How to use instrument recovery program
Step 1 Confirm that the instrument is turned off.
Step 2 Connect standard keyboard from PS/2 interface on the rear panel of the instrument;

Step 3Turn on theinstrument. After display of the system information, @perating system menu with a
timer will appear:

Windows 7
System Recovery Tool

Before the timer hits 0, use the up/down arr ow
Tool 06 and. click Enter

Step 4 After entering the system recovery program interface, proceed as follows:

a) Sel ect the first item AGHOST, DI SKGEN, PQMAG
operation prompt interface;

b) Sel ect the third item t oGHOSTALZ2topefaitidt&face Aand2 0 ,
click Enter when a dialog with OK button appears;

c) Select Loca) PartitiolAFr om | mage; use Tab key to enabl
opened file dialogue and ente#: \systemghost.GHO;

d) Use Tab key to switch to OK ime& Select Source Partition dialog popped up and click Enter;
then again use Tab key to switch to OK in S
Enter; select Partition 1 in Select Target Partition dialog popped up, use Tab key to switch to OK
and dick Enter;

e) Select Yes in Alert and Confirmation dialog and click Enter;
f)  Wait until the system is completely recovered and select Reboot by following the prompts.
Step 5 After the instrument is restarted, the system will restore to the previous staidadkeip was made.
Step 6 After the system is restored, it is recommended that users execute all IF calibrations when the
instrument is working stably after startup.
3.1.3 Routine Maintenance
This section describes the routine maintenance cf@bé& Series Signal/Spectrum Analyzer.
a cleaniné + - FFFEFEEFEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEREEEREFEFF 27
i Test interface maintenanecd ¢ +F F F FFFFFFEFEFEEEEEEEEEEEEEEEEEEREEREREFI 27
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3.1.3.1 Cleaning

1) Clean the instrument surface according to the following steps:

Step 1turn off the instrument by disconnecting the power line connected to the instrument.

Step 2 carefullywipe the surface with dry or slightly wet soft cloth. Do not wipe the inside of the instrument.
Step 3do not use any chemical cleaner, such as alcohol, acetone or any cleaner which may be diluted.
2) Clean LCD display

The LCD display should be cleaned afising for a while. Follow the steps below:

Step 1turn off the instrument by disconnecting the power line connected to the instrument.

Step 2soak clean soft cloth with cleaner, and carefully wipe the display panel.

Step 3 Dry the display panel withlean and soft cotton cloth;

Step 4 Connect the power line after the cleaner is thoroughly dry.

Clean the display.

There is antitatic coating on display surface, do not use fluebiel@ring detergent or acidic/alkaline
detergent. Do not spraletergent on display panel directly, otherwise it may penetrate into and damage
instrument.

3.1.3.2 Test interface maintenance

The 4051 Series Signal/Spectrum Analyzer has a RF input interface. If such interface is damaged or there is
dust inside it, RF band test result may be affect. Therefore, such interface should be maintained as follows:

U Keep the interface far away from dust and kiéefean.
U Do not expose the interface surface to prevent ESD.
U Do not use damaged interfaces.

Please use the air blower to clean the interface and new allow tools such as sandpaper to get in contact with
the interface surface.

Interface impedancematching

The4051Series Signal/Spectrum Analyzer has a RF input interface @f BGhe impedance connector is n
matched, the test result will be affected.
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3.2 Front Panel & Rear Panel

This chapter introduces the elements and functions of the front panel, the rear panel and the operation
interface of thel051Series Signal/Spectrum Analyzer.

Front panrdd F L - F F O F R EEEEEEERFEEREEREREEREEEFFL 28
Rear pandt - F - + - ¢+ FFFFFFEPEFEEFPEEEEEFEFEEEFEEFEEREEREEERERFF 33

3.2.1 Front Panel

This section describes the structure and functions of the front pas@bbEeries Signal/Spectrum Analyzer.
The front panel is as shown in Fig. 3.12.

3Hz~67GHz

o 7YY 6

Fig. 3.12 Front Panel @051

1. Power button 7. Numerickeypad 13. RF input

2. System function area 8. Knob and arrow keys 14, Back

3. Display zone 9. Trigger input 15. USB interface
4. Cancel key 10. Audioinput 16. Headset jack
5. Soft key 11. Noise source drive 17. Volume key
6. Measurement setting keyea 12. External mixing interface 18. Window keys

3.2.1.1. Power button
The power button, located lower left corner of the front panel, is used for turning on and off the instrument.

3.2.1.2 System control key area
The function key area is used to sgstemlevel functions as shown in Table 3.5.
Table 3.5 Description of system control key area

Button name| Function description

Reset To restore the instrument to default settings.

System To provide functions related to system setting: errordistrtup reset, calibration, time & da
input/output and configuration.

File To manage, save and call files.

Save To store instrument settings.
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Print To define printer output, select and configure printer.

Help To display online help.

3.2.1.3Display Zone

To display all measurement results on the screen on the front panel. Besides, the screen display also provides
status and setting information and all ows users t.
Display areainformaton o of t he Manual for more details.

3.2.1.4 Cancel key

It is used to exit any functional operation without changing current parameters, including cancel trigger, exit
numeric keypad and exit file dialog.

3.2.1.5 Soft keys

The display screen on the froram e | of the analyzer has 7 unidentif
Such keys have different instructions depending on currently selected mode and measurement and are closely
related to keys recently used. Corresponding functions of such keysewidjhlighted when they are pressed.

Fig. 3.13 shows the soft key menudofrequency .

Frequency

Center Freq
169.760000 MHz

Start Freq
-100.000000 MHz

Stop Freq
2.039520000 GHz

213.952000 MHz
Auto

Freq Offset
0 Hz

Signal Track
On Off

Fig. 3.13 Soft key menu
1) Select soft keys
i  Directly press the corresponding soft key at the right of the menu;
U Use the mouse pointer or other pointer device to pheskey on the screen.
2) Navigation in the soft key menu

U AMenu 1/ 20 indicates that such menu has more so

display a set of soft keys;
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U If the soft key tab haS symbol, it means a submenu of more soft keys is contained. Press such soft key
to display the submenu;
U Return key is used to return to the previous menu.

3) Soft keys operation
Press the soft key to execute one of the following actions:

i  Open a dialog box tenter data;

U Enable or disable a function;

U Open a submenu (only for soft keys wdsymbol).
4) Identify status of soft keys by colors

The selected soft key will be displayed in highlight. If it is a switch soft key, it is currently highlighted as
black. If me instrument function cannot be used due to specific setting, relevant soft key will be disabled
and grayed out. Some soft key belongs to specific (fixed) option and will not be displayed if such option is not

installed.

3.2.1.6 Measurement setting keyraa

The measurement setting key area provides most commonly used measurement settings and functions as

shown in Table 3. 6. Refer to 5.2 Menu desperati o
Table 3.61 Description of measurement setting key area

Button name| Function description

Frequency |To set center frequency, start and stop frequency and frequency step of frequency
current measurement. This key is also used to set frequency offsetuainig and signg
tracking.

Span/X Axis | To set the frequency span to be analyzed or return to previous frequency span.

Amplitude/Y | To set reference level, attenuator, scale type, scale size, unit, reference level off

AXxis amplitude correction.

Measuremen To set measurement average count, average type, limit line, phase noise optin

setting preselector, RF gain and ADC dither status.

Measuremen To set measurement stop or restart.

control

Bandwidth |To set resolution bandwidth, video klvidth, VBW/RBW, frequency span/RBW, filter ty
and filter bandwidth.

Scanning To set sweep time, sweep count and to select continuous measurement OFF or ON.

Trigger To select trigger mode, trigger threshold, trigger delay and trigger holdoff time.

Continuous |To select continuous measurement.

Singular To select continuous measurement off.

Automatic |To enable auto setting of mechanical attenuator, resolution bandwidth, video ban

setting VBW/RBW, frequency span/RBW, sweep time and frequestep.

Track To obtain and analyze trace configuration of measurement data.

Display To set display line, language, graticule, status area and frequency information status.

Marker To set absolute and relative positioning measurement marker (marker tnchaidder).

MrkA To give marker frequency to center frequency, marker to frequency step, marker
frequency, marker to stop frequency and marker level to reference level.

Mode To set measurement mode of the Series Signal Analyzer.

Measuremen To set measurement functions in current mode.
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Input Output|To set frequency reference, coupling mode, input interface, calibration inteHayte,IF
output switch, logarithm detector output switch and input impedance.

Table 3.62 Description of measurement setting key area (continue)

Button name| Function description

To provide additional analysis function for measurement marker:
I Marker Count

Marker | Au<_jio Demulation

I Noise Marker

function N dB measurement

T
T Bandwidth Power
i BandwidthDensity

To execute peak search, delta marker, give marker frequency to center frequency
Peak search|marker level to reference level functions for active markers. If no marker is active,
normal marker 1 and execute peak search.

3.2.1.7 Keyoard

HE®E
LOE
LEAE)
) (=)0
&l -

To enter alphanumeric parameters. Including the following keys:

1) Alphanumeric keys

To enter numbers and (special) characters in the edit dialogi See 3Inpdtd 4 tinatle Manual for more
details.

2) Decimal point

To inset onpesitibn. 6 At cursor

3) Symbolic keys

To ch_gnge symbol s of numeric paramet eibs wshowltéhe@ i ns
cursor position.

4) Backspace keLE

0  When alphanumeric character has been entered, this key will delete the character aifttieletirsor;

U If no input field is active, this key will cancel recently entered value and restore the previous value.
Therefore, users can switch between two values (such as frequency span).

5) Enter key
U0 To terminate the input of a dimensionless numbersandt as a new value;
0 For other inputs, this keydBhay be used as unit

U  Press Default or Focus button in the dialog.
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3.2.1.8 Knob and arrow keys
1) Knob function:

U  When entering numbers, step up (clockwise) or down (anticlockwisahstr@amen
parameters as specified;

To move the selection bar in the Focus area (such as list);

To move markers or limit lines on the screen;

i
i
U If a scroll bar is selected, to vertically move such scroll bar;
i

When pressed, it has the same function with Beegr

2) Up/down key function

3) Left/right key function

U To increase or decrease instrument parameters in the number edit dialog;
U  To roll up and down the items in the list;

U  To vertically move the selection bar in the table;

i

To move the scroll bar in windows or dialogs with Heetical scroll bar.

U To move the cursor in the alphanumeric character edit dialog;

i  Toroll up and down the items in the list;

U  To horizontally move the selection bar in the table;

i To move the scroll bar in windows or dialogs witle horizontal scroll bar.

3.2.1.9 Trigger input
BNC female, for external trigger signal input on the front panel with input voltage rangd/o#pV].

3.2.1.10 Audio input
BNC female, for test and analysis of audio signal input with input frequencyg iV, +5V].

3.2.1.11 Noise source drive
Reserved for function extension.

3.2.1.12 External mixing interface
Available when relevant option is selected.
LO output interface: 2.4 mm connector;

IF input interface: 3.5 mm SMA female connector.

3.2.1.13 RRnput

For subsequent analysis by connecting the tested device via the cable to RF input interface.

The input interface should not be overloaded. Refer to the specification manual for maximum permiss
value. DC input voltage of no more than\b@s allowed for AC coupling. No DC voltage is allowed at the
input interface for DC coupling. The internal mixer of the instrument will be damaged if the above conc
are not met.
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3.2.1.14 ESC key
Press Esc to return the soft menu to the previous. lev

3.2.1.15 USB Interface

Standard USB2.0 interface, A type. For connecting peripherals of the same interface, such as keyboard, mouse
drive and hard disk.

3.2.1.16 Headset jack
To connect the headsétit is connected, the internal loudspeaker will be turoédutomatically.

A Caution

Be careful! Too high volume may damage hearing.

Headset vol ume should be checked to be moder a

3.2.1.17 Volume key

To set headset or loudspeaker volume.

|

3.2.1.18 Window key
See Table 3.7 for icons and function description of the window key area.

Table 3.7 Description of measurement setting key area

Icon of window key |Name of window key Function description of window key

Windows system Start me

key To display Windows @St

Virtual keyboard key To switch between screen keyboard display interf

Windows zoom in/out key Zoom in/out current window

Window switching key To switchbetween several windows
Window close key To close currently selected window
Tab Tab To move in different areas of Windows dialogs

ki
1

3.2.2 Rear Panel

This section describes the structure and functions of the rear pat@dbSeries Signal/Spectrum Analyzer.
The rear panel is as shown in Fig. 3.14.
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Fig. 3.14 Rear Panel of td®51Analyzer

1. Inputinterface of power suppl 6. USB interface 11. GPIB interface
2. Power switch 7. LAN interface 12. IF output 1
3. EarthingTerminal 8. Positioning antenna input  13. IF output 2
4.  40MHz200MHz bandwidtt 9. RF input on the rear panel 14. Broadband reconstructed IF/vid
digital interface signal output
5. Monitor 10. BNC input/output on th 15. Reconstructed IF/video signa
rear panel output

3.2.2.1 Input interface of power supply
AC power input of the instrument.

3.2.2.2 Power switch
Main power control switch of the instrument.

3.2.2.3 Grounding terminal
To reliably ground the instrument.

3.2.2.440MHz/200MHz bandwidth digital interface
Use the photoelectric conversion module to realize I1Q data stream output and input at 40MHz/200MHz.

3.2.2.5 Monitor
VGA interface, for external connection with VGA display device.

3.2.2.6 USB Interface

Standard USBZ2.0 interface, A tygeor connecting peripherals of the same interface, such as keyboard, mouse,
drive and hard disk.

3.2.2.7 LAN Interface
RJ45 interface, TCP/IP interface, 10/100/1000M-adHptive, for remote operation of the analyzer.
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3.2.28 Positioning antenna input
SMA female, GPS / Beidou positioning module antenna input interface (reserved for extension)

3.2.29 RF input on the rear panel

Option with interface type subject to the frequency range of the instrument for signal connection during test
system building.

3.22.10 BNC input/output on the rear panel

See Table 3.8 and Figure 3.15 for BNC interface on the rear panel and relevant description.

Table 3.8 Description of measurement setting key area

Interface name | Interface description

10 MHz input BNC female for 10MHz reference signal input with required amplitude over 0dBm.

10 MHz output | BNC female for 10 MHz reference signal output of the analyzer. To lock the freque
other test devices to the frequency reference of the analyzer.

Trigger input BNC femalefor external trigger signal input on the rear panel with input voltage rar
[-5V, +5V].

Trigger Output 1 |BNC female, TTL level, trigger signal output for synchronizing with other test de
Output signal type configured by the output/input menu.

Trigger Output 2 |BNC female, TTL level, trigger signal output for synchronizing with other test de
Output signal type configured by the output/input menu.

Detector output |BNC female for video detector signal output.

10MHz In Trig In

N

 10MHz Out

Fig. 3.15 BNC interface inputhbput on the rear panel

3.2.2.1 GPIB Interface
Standard IEEE488 interface, SCPI language supported. For remote control.

3.2.2.2IFoutput 1

Option to output the second IF signal tvibutput frequency range of 275M#HZ5MHz and step resolution
of 1Hz.

3.2.2.BIF output 2

Option, to output the third IF signal with outpdrequency range of 10MH¥60MHz and step resolution of
1Hz.
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3.2.2.14 Broadband reconstructed IF/video signal output

Option to realize any IF, AM/FM or I/Q signal output through digitatonstruction witlbandwidth limit of

50 MHz100MHz.

3.2.2.5 Reconstructed IF/video signal output

Option to realize any IF, AM/FM or I/Q signal output through digital reconstruction with bandwidth upper

limit of 40 MHz.
3.3 Basic measurement methods

This section describes basic settings and measurement method4@b1lseries Signal/Spectrum Analyzer,
including:

Basic operation instructiofst ¢+ F F FFF L EFEFEFEEEEEEEEEEEEREREEREEEFELFT 36

Basic operation examples + - - - F FF L EEEEEEEREEREEREREFEELRL 41

3.3.1 Basic operation instructions

This section gives an overall introduction of how to usedgl Series Signal/Spectrum Analyzer (including
graphic area display information type), howuse the4051Series Signal/Spectrum Analyzer via keys on the
front panel and other interactive operations and how to use online help.

3.3.1.1 Display area information

Fig. 3.16 shows a measurement interface of the instrument in spectrum analysis moddoEaation zone
is marked with description of the operating interface as shown in Table 3.9. A detailed description will be
given below. Display interfaces of other application modes or functions may vary slightly.

Spectrum - Swept SA 0 10:40:05 2016/7/6

Ref: Int Couple: AC  |Input: RF Atten:10dB

@Center Freq : 969.760000 MHz FreeRun Continuous | Avg : Off Time Gate:Off @requency

Ref Level 0.00 dBm TIW, N] TS0W, N] TSW, ! Marker1[T1]:1000MHz enter Freq
Eogiﬂ.(LdE{Div @ W T4[W, N] T6[W, ! Y:1.26 dBm B69.760000 MHz

Start Freq
-100.000000 MHz

—_——

Stop Freq
2.039520000 GHz

Aute Man

Freq Offset
0 Hz

Auto Tune
‘.l‘u i ’I || | |‘||LI. }

Signal Track

Center Freq 969.760000MHz Swega Time 2.14000ms (1001Points) Span 2.139520000GHz On Off
RBW 3.00MHz VBW 3.00MHz Sweep Type: Swept

Sweeping... 0

Fig. 3.16 Display interface of thi51analyzer

Table 3.9 Description of operating interface
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Graphic No. |Function description

1 Title bar to display currently active measurement mode/function.
2 Parameter input area as the input field of the measurement setting.
Instrument settinginformation panel for displaying current setting information of
3 instrument, such as reference clock, internal/external, input source, trigger mode; swee
attenuator decrement; trace average type and average count, time gate on/off, etc.
4 To display trace information.
5 To display active marker information.
To display measurement setting of graticule area data. This legend includes referen
6 scale type, scale/division, center frequency, sweep time (sweep count), frequeng

resoluton bandwidth, video bandwidth and sweep type.

Instrument and status information for displaying measurement progress and prompti

! messages.

8 To display test table.

9 To display the sot key menu of the last key pressed.
1) Title bar

To displaycurrently active measurement mode/function.

2) Parameter input zone
Center frequency: 1.00000000GHz

Number input area of currently active function.
3) Instrument setting information panel
To display information related to the instrument and its settingsdar by users as shown in Fig. 3.10.

Reference: internal Input coupling: AC  Input: RF Attenuation: 1a1B

Free Trigger Continuous scanning¢ Average: OFF Time gate: off

Table 3.10 Description of setting information panel

Message content Symbol
Referencelnt
Frequencyeference
ReferenceExt

Input coupling: AC
Input coupling: DC

Coupling method selection

. . Input: RF
Input interface selection
Input: Cal
Attenuator Attenuation: 1a1B

Marker count: off
Marker count: on

Marker count selection

Table 3.10 Description of setting information panel (Continued)

Message content Symbol
Free Run

Trigger Slope Video
Line Trig
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Externall

External 2

RF Burst

Periodic Timer

Sweep status

Continuous

Single

Average type

Log-Pwr

Pwr

Voltage

Average count/total count

25/25

Time gate status

On

off

4) Trace information

Trace Color
Trace Number

Details of trace information are listed in Table 3.11.

Detection Mode

Display Mode

Table 3.11 Description of trace information

Message conten Symbol Meaning
Trace color Highlighted Tracedisplay color and its opening status in the table
Grey
Trace No. T10 T6 Trace No. Indicated
w Refresh
ispl q A Average
Display mode M Max. Hold
M Min. Hold
N Normal detection
P Positive peak detection
S Sample detection
Detection mode |P Negative peakletection
Video Average
A Average detection Power Average
Average Voltage

5) Marker information

Mar ker i
more details.

nf ormat.

on i s shown

at the top

right

cor |



6) To display measurement settingf graticule area data.

Center

Trace Number
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X Axis Value

Marker Number

Marker 1[T1]:300.000MHz

Y : -83.56dBm

frequency Sweep time5.50000 ms (1001 points)

1.000000000GHz

Resolution
MHz

bandwidth:

3.CVideo bandwidth: 3.00 MHz

Y Axis Value

Frequency
2.200000000GHz

Sweep type: sweep

bandwidt?‘

Description of settings of general purptsgdware is as shown in Table 3.12.

Table 3.12 Description of settings of general purpose hardware.

Message conten Symbol Meaning
Reference level | Reference level 0.00dBm Reference level value currently set for
instrument
Scale Type Logarithm/linear Scale type set
Scale/Division |10.0dB/grid Scale value of each graticule on Y axis
Center Center Fregl.000000GHz To display the center frequency of the scr
frequency:
Span Span: 2.200000GHz To display the frequency range of the scre
[Scanning tine | Sweep time: 4.400 ms (1001 points) Sweep time/display count set
Resolution RBW: 3.00 MHz Resolution bandwidth set
bandwidth
[Video VBW: 3.00 MHz Video bandwidth set
bandwidth
Sweep Type
Sweep mode f Au t 00 To display the spectrum sweemode
ASwepd currently selected.
AFFTO

7) Instrument and status information
The instrument status and error messages (if any) are shown in the status bar at the bottom right of the table.

a) Measurement progress

To display current operation progress in the status liae ditottom left of the table.

b) Error messages

® Err:116 LO2 FAIL

If any error or abnormality is detected, corresponding error code and error message will be displayed at the
right of the status bar. See Schedule 3 Local Error Message Table of Appendix C Error Messafpg Index
meanings of error codes.

c) Date/time

09:56:42 2015/6/18
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To display date and time information at the top right of the screen.
8) Test table

To display the test table in current measurement mode.

9) Soft key menu

To display the sot key menu of the last key pressed.

3.3.1.2 Useinteraction

The following interactions can be used for the instrument with no need for user operating interface of the
external keyboard.

i  Screen keyboard;
0  Knob;

0  Arrow keys;

0  Soft keys.

All tasks to be completed during operation of the instrument can bewirikis user interface. All keys
correspond to external keyboard operations (such as arrow keys and Enter key) and comply with Microsoft
standards except for special keys for the instrument.

1) Keyboard
See3.2.1.7for details.
2) Knob
See3.2.1.8for details.
3) Arrow keys
See3.2.1.8for details.
4) Soft keys
See3.2.1.5for details.

3.3.1.3 Current window switch ke3

When users need to switch between several display windows, press the current window switch key at the
bottom of the front panel.

3.3.1.4. Input data

The following methods can be used to enter the data into relevant dialog:

i Use keys on the front panel, such as the keyboard, the knob or the navigation key;

U0  Use keys on the virtual keyboard on the front panel,

0 Use external keyboard connected.

Characteristis of Windows dialogs: In some cases, for example, when you want to install a printer, you need
to use Windows buiin dialogs. The knob and the function keys do not work in such dialogs.

When entering numeric parameters into certain field, the keylaardnly be used to input numbers:

i  Use the keyboard to enter parameters, or use the knob (small step) or up/down keys (large step) to change
parameter values currently used,

U  After inputting numeric values with the keyboard, press the unit key correspdodimg soft key menu
to add relevant unit to the entered values;
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a I'f no wunit is required, press AENntero or any on
edited row to confirm the value entered.
3.3.1.5 Get help

The 4051 Series Signal/Spectrum Analyzer features online help: press the yelldalpd key to call the
online help file.

3.3.2 Basic operation examples

This section introduces detailed steps of common and important basic settings and function406fl the
Series §nal/Spectrum Analyzer with examples to help the user rapidly know the characteristics of the
instrument and understand basic measurement methods.

Firstly, complete preparations before operation according to the following steps:

Step 1lenergize and statthe instrument;

Step 2enter the system and initialize settings;

Step 3 proceed to the next operation if there is no prompt error message in the main operating interface of the
front panel.

3.3.2.1 Measure sine signal

The most common measurement taskhef Series Signal Analyzer is to determine level and frequency of
signals. When measuring an unknown signal, users cad @sese® key to switch the instrument to preset
status and start measurement. In this section, the internal calibration signalimétthment is used as an
input to introduce how to measure a simple sine signal.

If the signal level may be higher than +30dBm (= 1 W), a power attenuator should be provided at the |
interface of the Series Signal Analyzer, otherwisestgeal level over 30dBm will damage the RF attenuat
or the input mixer. At the same time, the total power of all current signals should be taken into conside

1) Display the internal 500 MHz calibration signal
Step 1reset the instrument:

U Pres® Presed key to restore the instrument to a predefined configuration status.
Step 2turn on the internal 500 MHz calibration signal:

U Pres® Input/Outpu® key to pop ugnput/Outputsetting soft menu.

i Press [Cal Port>>] and [500 MHZz] to select the intebfl MHz calibration signal.

U Pres® Input/Outpu® , [Input Port. Cal] to select calibration port.

At such time, the internal calibration signal of the instrument is connected to the RF input interface and the
500 MHz calibration signal can be observedlminstrument screen as shown in Fig. 3.17.
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Spectrum - Swept SA 10:43:34  2016/7/6

Ref: Int Couple: AC  |Input: Cal Atten:10dB
FreeRun Continuous | Avg : Off | Time Gate:Off‘

Span : {200.000000 MHz

Ref Level 0.00 dBm TLW, N] T3[W, N] TS[W, b
Log 10.0 dB/Div T2[W, N] T4[W, N] T6[W, N

Center Freq 500.000000MHz Sweep Time 1.00000ms (1001Points) Span 200.000000MHz
RBW 2.00MHz VBW 2.00MHz Sweep Type: Swept

Fig. 3.17 500 MHz calibration signal as RF input

2) Optimize signal display
Adjust the main measurement settings to observe the calibration signal in a better way.
Step 1setthe center frequency as the calibration signal frequency (500 MHz):

U Pres®d Frequencd key.

i Press [Center Freq] soft key and input 500 MHz via the numeric keys on the instrument panel.
Step 2reduce the frequency span to 20 MHz:

i Pres®d Span/X Axi© key.

i Input 20 MHz via the numeric keys on the instrument panel.
Step 3set the reference level a30dBm:

i Pres®d Amplitude/Y AxisO key.

U  Input-10dBm via the numeric keys on the instrument panel.

At such time, the calibration signal spectrum is displayed imiidele of the trace and the calibration signal
can be observed more directly and clearly as shown in Fig. 3.18.
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Spectrum - Swept SA 10:43:34  2016/7/6

Ref: Int Couple: AC  |Input: Cal Atten:10dB
FreeRun Continuous | Avg : Off | Time Gate:Off‘

Span : {200.000000 MHz

Ref Level 0.00 dBm TLW, N] T3[W, N] TS[W, b
Log 10.0 dB/Div T2[W, N] T4[W, N] T6[W, N

Center Freq 500.000000MHz Sweep Time 1.00000ms (1001Points) Span 200.000000MHz
RBW 2.00MHz VBW 2.00MHz Sweep Type: Swept

Fig. 3.18 Calibration signal spectrum after optimizing settings

3.3.2.2 Set and move markers

The marker is used to determine the positiosp#cific function in the trace. Its most common purpose is to
determine certain peak. When a marker is enabled, the default settings will be applied. Here we are going to
set a peak marker on the spectrum trace.

Step 1reset the instrument:
U Pres® Presed key to restore the instrument to a predefined configuration status.
Step 2 execute Continuous Sweep Off:
U Pres® Singled key on the front panel.
Execute Continuous Sweep Off for once to generate a trace to help set a marker on it.
Step 3enable Marker:
U Pres®d MarketO key on the front panel to display Marker soft menu.

At such time, Marker 1 is activated default as on Trace 1 and automatically set as the center frequency of
Trace 1 as shown in Fig. 3.19. Such marker is indicated at the top right cornaref t abl e as @A Mar
Seen 3. 3. 1. 1 Di s pl afthe Mangakfor moref detailsitiaetmarken o
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Spectrum - Swept SA

Mkr X Value :

500.000000000 MHz

Ref: Int

FreeRun

Input: Cal
| Avg : Off

| Couple: AC
| Continuous

Atten:10dB

Ref Level -10.00 dBm
Log 10.0 dB/Div

T1[W, N] T3[w, I

| Time Gate:Off|

Marker1[T1]:500.00MHz

Y : -20.07dBm

Center Freq 500.000000MHz
RBW 200.00kHz

Sweep Time 1.25000ms (1001Points)
VBW 200.00kHz

Span 20.000000MHz

Sweep Type: Swept |

Sweeping...

Spectrum - Swept SA

Mkr X Value :

504.000000000 MHz

Fig. 3.19 Marker 1 activation interface

Ref: Int
FreeRun

Couple: AC
| Continuous

|Input: Cal
lAvg : Off

Atten:10dB
| Time Gate:Off

Ref Level -10.00 dBm
Log 10.0 dB/Div

T1[W, N] T3[wW, !

Markerl[T1]:504.00MHz

Y : -87.91dBm

Center Freq 500.000000MHz
RBW 200.00kHz

Sweep Time 1.25000ms (1001Points)
VBW 200.00kHz

Span 20.000000MHz

Sweep Type: Swept |

10:45:46 2016/7/6

Marker

Marker Selectb
Marker1

Properities »

PO ——

More 1/2 »

10:46:13 2016/7/6

| ([ —————————

Fig. 3.20 Marker moving interface

Marker Select
Marker1

Properities »

|

More 1/2 »
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Step 4 move the marker:

U Click and drag the marker with tlmouse or use the knob or the arrow keys to move the marker
to other places. Current position of the marker is indicated with a white diamond box as shown in
Fig. 3.20.

3.3.2.3 Peak list
The marker peak list can automatically determine frequency and tetied Epectrum.
Step 1execute Continuous Sweep Off:

U Pres® Singled on the front panel for the instrument to sweep once.
Step 2open Peak List window:

U Pres® Peak Seardh to open the peak search soft menu.

il Press [Morel/2], [Peak Table>>] and [Peak TabidOff] to open a new window of marker peak
list as shown in Fig. 3.21.

Spectrum - Swept SA 10:46:56 2016/7/6

Ref: Int Couple: AC  |Input: Cal Atten:10dB ‘
FreeRun Single | Avg : Off | Time Gate:Off‘

Peak Table

Ref Level -10.00 dBm Markerl[T1]:500.02MHz | B¥Peak Table
Log 10.0 dB/Div Y : -20.04dBm On  Off

‘;, - - e - 1

-20.00 Peak Sort
Freq Amptd

LA

Center Freq 500.000000MHz
RBW 200.00kHz Sweep Type: Swept

Span 20.000000MHz

Fig. 3.21 The interface of opening peak table
Step 3enable Peak Search:

U Presd Peak Seardd to open the peak search soft menu; press [More 1/2], [Peak CSitenic
[PeakThreshold Orfff] to set the peak threshold #&8dBm as shown in Fig. 3.22.

In order to obtain the noider ee peak and meet usersd peak require
the peak threshold in the peak criteria menu can be set to screen the peak list. For example, to set a thresholc
higher than the noise floor.

In the peak list, only a peak ove88dBm is included. The marker peak list displays determined peaks higher
than the set threshold.
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Spectrum - Swept SA 10:48:56 2016/7/6

Couple: AC  |Input: Cal Atten:10dB ‘>
Single | Avg : Off | Time Gate:Off|

Peak Threshold : -68.00 dBm Peak Criteria

Ref Level -10.00 dBm Deltal[T1]:0 Hz
Log 10.0 dB/Div Y : 0.00 dB
‘ T [ ] [ T | Marker2[T1]:500.02MHz
Y : -20.04dBm &shold

-68.00 dBm

Off

6.00 dB
On (]

-20.00

-30.00 |

-40.00 |

-50.00 |

1] -60.00 “

| —68. 00dBm

7000 |

-80.00 |

-90.00 [ il
-100.00

|- e—— - ul J
Center Freq 500.000000MHz Span 20.000000MHz
RBW 200.00kHz Sweep Type: Swept

Fig. 3.22 The interface of opening peak threshold

3.4 Data management

This section describes working state saving/callingasarement result data input/output methods and
screenshot printing/saving method of #1Series Signal/Spectrum Analyzer.

Working state saving/callidegl - ¢+ F - F F 1 FFFFFFFFFFEFFFEFEFEEFIFTF 46
Data saving/calling - ¢+ + ¢+ + ¢+ F+FF+FFFFFEFFFEFFEFFEFEFEEFEREFEEREFLF 48
Screenshot printing/savibgk + + ¢+ + ¢+ F 4 FF4FFFFEFEFEEFEFREEFREEEREEFEEREFEFSL

3.4.1 Working state saving/calling
Instrument reset stetet I + F - F FFFFFFEFEEEEFEFEEEEFEERFEFEREEREEFEREFLF 46

User state saving/callihgl - + ¢+ F - F -V FFFFFFFEFEFEFEFEFEFEFFERFEFEFEFI 47

5

3.4.1.1 Instrument reset state

The 4051 Series Signal/Spectrum Analyzer uses the startup state previously saved by users as the initial state
of startup measurement. If there is no such startup state, the factory default startup state will be called. Usually
when the measurement state of thetrintment goes wrong, the initial state when the instrument works
properly can be restored by resetting the instrument state.

The reset state of the Series Signal Analyzer is saved and called as follows:
Step 1save reset state:

i Pres® Systend key on the ffont panel.

i PresgPowerOn/Presegoft menu.

0 Press[Save User Preset] soft menu.
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Step 2call reset state:
U Firstly, pres® Systen® key on the front panel.
0  PresgPowerOn/Presegoft menu.
a Press[Resel-iUser] to select reset switch.

If the factorystate is required, set the reset switch as Factory; if the measurement state previously
saved by users is required, set the reset switch as User.

U Pres® Presed key on the front panel to call the reset state.

3.4.1.2 User state saving/calling

The 4051 Series Signal/Spectrum Analyzer provides instrument measurement state (data) saving and calling
functions to help users restore required measurement state for repeated observation and analysis as well a
saving of required measurement data for furthelyarsa

1) Save instrument state
Step 1set file save type:

i Pres® FileO key on the front panel.

i Press [Save Type] soft menu.

0 Press [State] soft menu to change current sa\
Step 2save file:

i  Press [Save...] Soft menis shown in Fig. 3.23.

Pop up Save As dialog to select the path and the file name to be saved and then click Save.

Spectrum - Swept SA 09:51:07 2017/1/11

Ref: Int Couple: AC  |Input: Cal Atten:10dB | PreAmplify:0f
FreeRun Continuous | Avg : Off Time Gate:Off

Ref Level 0.00 .dBm T1[W, N] Markerl[T1]:1.400 GHz Save...
Log 10.0 dB/Div e e — Y : -71.66dBm \
ol - > Libraries b Documents + BE E cuments 2| —
-10.00 rga\ze v Newfolder = @ Load... \
) ¢ Favorites ~ Documents library s -
-20.00 B Desktop Includes: 2 locations e

Bllonsieact MName ’ Date medified Type ave Type
-30.00 5] Recent Places | _ 5
= [ statelsta 1/11/2017 845 AM  STAFile State
—_—

4 Libraries

-40.00 &| Documents
o Music Load Type 5
-50.00 E Pictures Trace+(State)
Videos

-60.00 1% Computer sall @

Data Source
File name: Statel.sta R »

-70.00 Save as type: | State Files("sta)

-20.00 “ Hide Folders

-90.00

Center Freq 2.000000000GHz Sweep Time 4.00000ms (1001Points) Span 4.000000000GHz
RBW 3.00MHz VBW 3.00MHz Sweep Type: Swept

Fig. 3.23 File saving interface
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2) Call instrument state

Step 1set file call type:
i Pres® FileO key on the front panel.
0 Press [Load Type] soft menu.

i Press[Stateg of t menu to change current call type a

Spectrum - Swept SA 09:52:36 2017/1/11

Ref: Int Couple: AC  |Input: Cal Atten:10dB | PreAmplify:0f
FreeRun Continuous | Avg : Off Time Gate:Off

Ref Level 0.00 _dBm T1[W, N] Marker1[T1]:1.400 GHz Save...
Log 10.0 dB/Div ) oo — | Y : -70.44dBm \
g’ [ = » Libraries » Documents » + | %3l Search D s o —

-10.00 Orgamze ~  MNewfolder - 0 @ Load...
¢ Favorites “ Documents library i ‘ ’

-20.00

Bl Desktop Includes: 2 locations
—————
# Downloads Name Date modified Type Save Type
-30.00 =l Recent Places »
_ Statel sta 1/11/2017945 AM__ STAFile Screen

4 Libraries

-60.00 1% Computer
&, Local Disk (C)
a AP D) bl < +

000 %] Documents
@' Music ad Type "
-50.00 =] Pictures e
a Videos .
(eesEE——
Data

-70.00 _
File name: Statel.sta - ‘Stata Files(* sta} 'l

. e
-80.00 -

-90.00

Center Freq 2.000000000GHz Sweep Time 4.00000ms (1001Points) Span 4.000000000GHz
RBW 3.00MHz VBW 3.00MHz Sweep Type: Swept

Fig. 3.24 File calling interface
Step 2 Load file:
0 Press[Load...] Soft menu.
i Pop up Open File dialog to select the file to b called and click Open as shown in Fig. 3.24.

3.4.2 Data saving/calling

The 4051 Series Signal/Spectrum Analyzer features file management and préwig#®ns including file
saving/calling, file browsing and copying, cutting, pasting and deleting of directory (file). Data files can be
accessed via keys on the front panel, the mouse or remote operation (refer to the remote control manual of the
4051Seies Signal/Spectrum Analyzer for more details).

3.4.2.1 Measurement data file type
Data file types of file management are as shown in Table 3.13.
Table 3.13 Table of data file types

File type Description of saved data

Startup state file To save currentneasurement state of the instrument for calling du
startup

Reset state file To save current measurement state of the instrument for calling |
reset by users
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User saved state file To save current measurement state of the instrument (such as
frequency and span)

User saved trace + state file To save current trace data and current measurement state

User saved image file To save the bitmap of current operation screen as bmp format

User saved/Q data file To saved/Q modulation data

Limit line file To save the information of the limit lined edited by users

Amplitude correction file To save the information of amplitude correction edited by users

3.4.2.2 File saving/calling method

The 4051 Series Signal/Spectrum Analyzer features data file saving/calling function, in which file saving
means saving the measurement data into relevant file according to agreed format (such as: ASCII, *.dat) and
file calling means opening selected data filefaging such display information as measurement parameters
and list parameters to facilitate observation and assessment by users.

The Series Signal Analyzer provides four types of saving functions and two types of calling functions based
on information typs and its management methods. Four types of files that can be saved include state file,
trace (+ state) file, image file ahi) data file. Two types of files that can be called include state file and trace

(+ state) file. Users only need to enter coroesjing menu to pop up relevant dialog and designate the file
name to be saved or select relevant file to complete file saving and calling. Details are as follows:

1) File saving method
Operating procedures:
Step 1set file save type:
i Pres® FileO key on the front panel.
i Press [Save Type] soft menu to select file type.

If it is required to save current measurement state, press [State] soft menu to change current save
type as fiStateo; if it is requined (o saawee)!
required to save current screen i mage, chang
IQdatain/Qanal ysi s mode, chanbataodoreidfhesdFat ey
data can l/@QPatsa&a mladngfiauto iomoff. In auto mode, savé@® data is
consistent with that used for analysis with no need td/Qetata time and length; in auto off
mode,l/Q data time and length can be set manually arabHection ofl/Q data is required when

saving.

Step 2save file:
i Press [Save...] Soft menu.

Pop up File Save As dialog to select the path and file name to be saved and click Save as shown
in Fig. 3.25.
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Spectrum - Swept SA 09:51:39  2017/1/11
Ref: Int Couple: AC  |Input: Cal Atten:10dB | PreAmplify:0f
FreeRun Continuous | Avg : Off Time Gate:Off
Ref Level 0.00 dBm T1W, NI Marker1[T1]:1.400 GHz
Log 10.0 dB/Div p Y 1 -69.
9 Fﬂ Y : -69.74dBm
[ e s voeumer s -]

-10.00 Organize * New folder

¢ Favorites . Documents library
B Desktap Includes: 2 locations

& Downloads

-20.00 Amangeby: Folder ~

Mame Date modified Type
-30.00 =l Recent Places  |_
1 __ Tracel.trc 1/11/2017 9:45AM  TRCFile

4 Libraries

-40.00 £| Documents

o Music Load Type -

-50.00 ) Pictures Trace+(State)
B8 Videos

-60.00 18 Computer =K

File name: Tracel.trc

-70.00 Save as type: | Trace Files(*trc)

-80.00 “ Hide Folders

-90.00

Center Freq 2.000000000GHz Sweep Time 4.00000ms (1001Points) Span 4.000000000GHz
RBW 3.00MHz VBW 3.00MHz Sweep Type: Swept

Fig. 3.25 File saving interface
2) File calling method
Operating procedures:
Step 1setfile call type:
U Pres® FileO key on the front panel.
i Press [Load Type] soft menu to select file type.

If it is required to call measurement state file, press [State] soft menu to change current call type
as AStateo. I f it hangequihredatlt ¢ ¢ ylple ttoadidr:
call the trace data in the file to current

Status Displayo.

Step 2Load file:

0 Press [Load...] Key to pop up Open File dialog, select thaditeed to be called and click Call as
shown in Fig. 3.26.
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Spectrum - Swept SA 09:52:54 2017/1/11

Ref: Int Couple: AC  |Input: Cal Atten:10dB | PreAmplify:0f
FreeRun Continuous | Avg : Off Time Gate:Off

p—
Ref Level 0.00 dBm T1W, NI Marker1[T1]:1.400 GHz Save

Log 10.0 dB/Di . v

og /Div m Y : -68.04dBm
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-70.00
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-80.00

-90.00

Center Freq 2.000000000GHz Sweep Time 4.00000ms (1001Points) Span 4.000000000GHz
RBW 3.00MHz VBW 3.00MHz Sweep Type: Swept

Fig. 3.26 File calling interface

3.4.2.3 File directory management

The 4051 Series Signal/Spectrum Analyzer does not provide separate file directory management function.
Such operations as file browsing, assigning, copying, pasting and deleting should be done in Windows system
after exiting the Series Signal Analyzer.

3.4.2.4 Desription file format

All files of the Series Signal Analyzer are saved directly. All files extt€ptlata files adopt the binary format

and their suffixes are determined by specific file types.

3.4.3 Screenshot printing/saving

The4051Series Signal/Spettm Analyzer is capable of saving screenshots to graphic files (bmp format) and
printing screenshots.

Save screen (to filesh + ¢+ -+ ¢+ +-FFFFEFFFEFEFEEFFEEFEEFEFREEFERREEFEEREFEEFBL
Print screep + ¢+ - - F - F PP EEEEEFEEFEEEEFEFEFEEEEEFREREEFFEREFFS2

3.4.3.1 Save screen (to files)
Operating procedures:
Step 1set file save type:
i Pres® FileO key on the front panel.
i Press [Save Type] soft menu.
0 PressBitmap soft menu to use image as tliype of the currently saved file.

Step 2save screen:
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0 Press [Save...] Soft menu to pop up File Save As dialog to select the path and file name to be
saved and click Save as shown in Fig. 3.27.

Spectrum - Swept SA 09:52:10 2017/1/11
Ref: Int Couple: AC  |Input: Cal Atten:10dB | PreAmplify:0f
FreeRun Continuous | Avg : Off Time Gate:Off

Ref Level 0.00 dBm TLW, N] Marker1[T1]:1.400 GHz
Log 10.0 dB/Di Y- -
og /Div F)-(“ Y : -69.29dBm

(M - > Libraries b Documents » earch Documents 2]

-10.00 Organize ~  New folder = @

-

't Favorites Documents library
Bl Desktop Includes: 2 locations

& Downloads

-20.00 Arrange by:  Folder ¥

Name Date modified Type
30,00 L] Recent Places
& 12/20/2016 9:14 AM  Bitmap imag

7 Libraries

-40.00 =] Documents

o Music Load Type .

-50.00 g Pictures Trace+(State)
Videos

-60.00 1% Computer * d

File name: Screend|

-70.00 Save as type: ‘E\tmap Files(".bmp)

-80.00 “ Hide Folders

-90.00

Center Freq 2.000000000GHz Sweep Time 4.00000ms (1001Points) Span 4.000000000GHz
RBW 3.00MHz VBW 3.00MHz Sweep Type: Swept

Fig. 3.27 File saving interface

3.4.3.2 Print screen

Install printer drive program

Before printing, a matching printer drive program should be installed firstly fet0b&Series
Signal/Spectrum Analyzer.

Step 1open Print Setting dialog:

i Pres® Printd on the front panel to pop up Print Setting dialog as shown in Fig. 3.28.
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Frirter
Mame: [El'u'licmsuﬂ AP35 Document Writer '] [ Properties... ]
Status: Ready

Type: Microsoft XPS Document Witer
Where:  XPSPort:

| Comment:
Print range Copies
| @ Mumber of copies: 1 = I
Fages

Selection _hﬂ _Z’J _E)E Collate

| ok || Cancel

Fig. 3.28 Print dialog
Step 2 configure the printer:

0 Select the printer and click Properties to configure the pririfespecial configurations are
required.

Step 3click OK toprint current screen image.
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4. Operating Instruction

In this chapter, operating methods of different measurement functions dD8isSeries Signal/Spectrum
Analyzer are introduced and measurement procedures are explained in detail.

Functionoperation guice I + ¢+ + ¢+ ¢+ ¢+ 4+ +¢+++4+r+r+r+rFrrrrrrFFFFFEFIFTFS55

Advanced operation guitel F F F FF L EFEEEEEE R EEEEFEEFLRLL 88

4.1 Function operation guide

This section mainly introduces operating methods related to measurement modes, setting of common
meaurement parameters and analysis display od@&d Series Signal/Spectrum Analyzer.

4.1.1 Introduction of measurement modes and functions

This section mainly introduces major measurement modes and their main purposes40bltteries
Signal/Spectrum Analyzer. The Series Signal Analyzer has two measurement modes with standard
configuration: spectrum analysis mode aff@ &nalysis model/Q analysis mode is not available #051-S

series). Users may select measurement mod® WdeO key on the front panel. Please refer to relevant
software option user manual for more information of measurement mode options. Each measurement mode of
the 4051 Series Signal/Spectrum Analyzer may contain several measurement functions and incthd sele
mode, specific measurement functions can be selectédMeasur® key on the front panel.

4.1.1.1 Spectrum analysis mode

The spectrum analysis mode is one regular general spectrum analysis and measurement environment and ha
very flexible spectrumanalysis ability, which includes the traditional swept spectrum analysis and FFT
spectrum analysis; in addition, the spectrum analysis has the signal spectrum peak search, marker function anc
various trace detectors and trace processing abilities, whatflemnthe user to search and measure different
types of signals conveniently.

The spectrum analysis mode can be accessed by activating the [Spectrum] menu througlode® key
on the front panel.

Moreover, the spectrum analysis mode also provides thé&enemeasurement function for the some special
types of signals and common measurement applications. For these measurement funcd®a4, 3kdes
Signal/Spectrum Analyzer paonfigure the measurement parameters of analyzer, which significantly reduces
the complicated and trivial measurement setting operations for the user, thus enabling the user to carry out
measurement conveniently. For the features of analyzer, thkegnmeasurement function integrates many
measuring algorithms to optimize the ma@asnent results.

Under the spectrum analysis mode, the measurement function can be selected by pre3sigathe©
key on the front panel. The oikey measurement functions 4051 Series Signal/Spectrum Analyzer include:

Swept Analysis

Channel Power
Occupied Bandwidth
Adjacent Channel Power
Power Statistic

Burst Power

Harmonic Distortion

Threeorder Intermodulation

[t e S e S e S e R e B e R

Spurious Emission
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0  SpectrunEmission Mask

4.1.1.21/Q analysis mode 405%S series is not provided with the 10 analysis mode)

Thel/Q analysis mode can help the user capture the complex number time domain data from the RF input port
signal, which retains the vector relation of time, frequency, phase and amplitude of signal. By setting center
frequency and analysis bandwidth, the broadbdDC and digital IF processing in the Series Signal Analyzer

can resolve the signal t6Q data. Thos#/Q data can be analyzed through th@ analysis function under this

mode or inputted to other analysis tools through GPIB, LAN and USB interfaemdtysis and processing.

The I/Q analysis tool inside thd051 Series Signal/Spectrum Analyzer can execute such basis analysis and
measurement as FFT spectrum, time domain/ghdaveform.

Under standard configuration, td851Series Signal/Spectrum Aryaer can executéQ analysis of 10 MHz
bandwidth signal and extend the bandwidth signal to 40 MHz or 200 MHz through configuration of options.
Thel/Q analysis mode can be accessed by activating/@eAhalyzer] menu through thé Moded key on

the frontpanel.

4.1.2 Operation guidance for parameter setting of common measurement

This section mainly describes the concept of basic measurement setting commonly used in the spectrum
analysis mode and its effect on the measurement results, as well as its setting methods. Regardless of
measurement mode or measurement task, those cammsetting methods are of great help to familiarize

you with the4051 Series Signal/Spectrum Analyzer and its use. Some setting methods of measurement may
vary slightly should other measurement modes be used, please refer to the corresponding usetiatiagual

to the measurement mode.

. Settings of reset state andpowob - I + F - FFFFEFFEFEFEEFEFEFEREEREEFEEEFEEFLFTF 56
. Settings of frequency and span/X Aki¢ I - F 1 FFFFIFEFEFFEFEEFEEFEFEFEFEFEFTFTF 58
,  Settings of bandwidth, filter and swéep I + F F F - F FFFFFEFFEFEFEFEEFFEFEFTF 60
. Settingsparameter®f amplitude/Y Axi¢ + F - -+ F F -1 FF L EFEFEREEEREEFEEFERLFT 66
,  Trigger parametesettings ¢+ - ¢+ -0 FFFFFEFFEFEFEFEFEEEFEFEEFEFEFEEREFEEFIEFFTO0
, Parameter settingst - + ¢+ - F V- FEFEEFEFEELEEEFEEEEEEEREEEEEFERELET74
, Parameters settings of coupling and &ukol I I ¢+ F F - FF 1 FFEEFEFEFEFEFEFIEFEFT76
. Input and output settingst + - FFFFFFEFEEFEFEFEEEFEEEEEEFEEFREEEEFEEFEFET7

4.1.2.1 Settings of reset state arffbowOn

Reset state means the Series Signal Analyzer is restored to one known and definite measurement state. Th
reset state is classified into two types: factory reset state and user reset state. Whether the anatgred is

to factory preset state or user ptestate can be set by pressingresed key through thgPowerOn/Preset]

soft menu in thé Systen® key on the front panel.

PowOn refers to one known and definite working state that the analyzer enters awdtynatien the Series
Signal Analyzer is powered on and started or the software program of Series Signal Analyzer is started
through the Windows operating system.

1) Save user reset state
Step 1 First set the analyzer to the reset working state desired hy you

Step 2.Pres Systen® key on the front panel, thdRowerOn/Prese§oft menu andHreset Fact Uskrset
the preset state to user state;

Step 3 Finish the saving of user reset state by pressing the soft menu of [Save User Preset].

2) Execute user reset



4. Operating Instruction

4.1 Function operation guide

Step 1.Pressd Systen® key on the front panel and thgRowerOn/Presetyoft menu, the settings menu
displays the state oPfeset Fact Uskr

Step 2The user Preset is completed by pressirgresed key on the front panel.

Reset Condition

If the user has never saved the user powon, the Series Signal Analyzer will automatically return to the
reset state during execution of user reset operation.

3) Execute factory reset

Step 1.Pressd Systen® key on the front panel and théRowerOn/Presetjoft menu, the settings mer
displays the state oPfeset Fact Uskr

Step 2The factory Preset is completed by pressingrese® key on the front panel.

O PreseD key

If the signal analysis is under program control modedtiRresed key on the front panel is inactive.

4) Save User powon
Step 1First set the analyzer to the working state of powon desired by you.

Step 2.Pressd Systen® key on the front panel and then pré@swerOn/Preset§oft menu many times t
guarantee that the settings menu display stateresgt Fact Usgr

Step 3 Finish the saving of user powon by pressing the soft menu of [SavéJssdtresét
Caution

Power-on State

If the user has never saved the user powlos,Series Signal Analyzer will automatically enter the fac
reset state when the Series Signal Analyzer is powered on and started or the software program of Se
Analyzer is started through the Windows operating system.

Prompt

Reset stataunder different measurement modes and functions

The 4051 Series Signal/Spectrum Analyzer has multiple measurement modes (menu corresponding tc
key], while different measurement functions may be provided under one measurement mode
correspondingo ® Measur® key). Each measurement mode or function ind®1 Series Signal/Spectrur
Analyzer is equipped with separate factory Preset and user Preset state. Therefore, the reset of
executed only for the current active measurement mode antidi.

5) Factory reset state under different measurement modes and functions

For factory preset value of each measurement parame#d5dfSeries Signal/Spectrum Analyzer, please
refer to the menu description of relevant parameter and for relevant details, please refer téichapter Me n u
descr hereini on o
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4.1.2.2 Settings of frequency and span/X Axis

Thed Frequenc® key andd Span/X Axi© key can be used to set the range displayed by X Axis in the
current active window of Series Signal Analyzer. Under-peno span (greater than zero), the active window

of spectrum analysis mode usually displays the signal spectrum trace with X Axeqgaenity axis; the
frequency measurement range can be set through Brequenc® key andd Span/X Axi© on the front

panel; under zero span (equals to zero), it displays the trace of signal frequency changing over time with X
Axis as time axis. Only the spacan be changed should corresponding soft meriu $pan/X Axi© be
operated.

1) Parameter description ofd Frequencyd key

Frequency range (frequency measurement range) refers to the display range of frequency axis of Series Signa
Analyzer. The frequency raagis displayed in the information display area under screen with two ways
including center frequency value and span value or start frequency value and stop frequency value. The
parameters corresponding @ Frequencyd key include[Center Freq], [Start Frd@top Freq][CF
Step][Freq Offset], [Auto Tune] and [Signal Track].

U [Center Freq] is used to set and indicate the frequency value in the center of measurement display
window of Series Signal Analyzer;

i [Freq Freq] is used to set and indicate the frequesadye in the leftmost position of measurement
display window of Series Signal Analyzer;

U [Stop Freq] is used to set and indicate the frequency value in the rightmost position of measurement
display window of Series Signal Analyzer;

U [CF Step]is used to sesind indicate the frequency step size when the center frequency, start frequency
and stop frequency are changed through Up/Down key on the front panel;

i [Freq Offset] is used to set and indicate the correction value of frequency range of information display
area;

U  After the [Auto Tune] is pressed, the Series Signal Analyzer will automatically optimize and set the
frequency measurement range and display range of Y Axis based on the signal characteristics. For the
specific setting methods and operation guidamde aut o opti mi zati on, pl eas
Parameter setting of coupling and autood herein;

0 [Signal Track] is used to track and measure the drift signal, by which the center frequency of Series
Signal Analyzer can be automatically tuned for th&ximum peak frequency of input port signal. For
measur ement methods of drift signal, please ref:¢

2) Parameter description ofd Span/X AxisO key

Span refers to difference between start frequency and stqpeincy measured by Series Signal Analyzer.
Under spectrum analysis mode, the parameters correspondi@pan/X Axi© key on the front panel

include [Span], [Full Span], [Zero Span] and [Last Span], which are used to set the frequency range measured
by Series Signal Analyzer, provided that the center frequency remains unchanged. Differences may exist in
other modes, please refer to relevant manual for specific operations.

[Full Span] is used to set the frequency measurement range as maximum frequeacit stvayld be noted
that the center frequency will automatically change to 1/2 of nominal maximum upper limit frequency of
analyzer. This setting is of great use for observing the signals in the entire frequency measurement range.

[Zero Span] is used tset the span as 0 Hz, then the X Axis will change to time axis and the length of time
will automatically become the sweep time of current Series Signal Analyzer.

[Last Span] is used to set the span as the value set last time. This function can helpahiekhgeswitch the
detail measurement under full span measurement and narrower span.

3) How to set frequency measurement range
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The following methods are commonly used to set the frequency measurement range of Series Signal Analyzer
througho Frequenc® key,0 Span/X Axi© key and corresponding soft menus; for programming methods
under program control mode, please refer to program control manual:

Method 1.Set frequency measurement range through [Center Freq] and [Span].
Method 2.Set frequency measurement range thro&arf Fregjand [Stop Freq].

Method 3.Frequency measurement range can be set through [Center Freq] and [Zero Span] should time
domain power be measured.

Method 4.Frequency measurement range can be set through [Full Span] should the measurement of entire
frequency range be executed.

Zero span

When the span manually input is 0 Hz, the Series Signal Analyzer will automatically enter the zero sf
and ecute the measurement of time domain power.

Method 5.Frequency measurement range can be set quickly through [Last Span] should the frequen
set last time be measured.

Method 6.Frequency measurement range can be set quickly through [Auto Tune] should RF input s
barely understood.

The center frequency, start frequency and stop frequency can be set manually with number keys anc
through the Up/Down key and knob tire front panel.

4) How to adjust frequency measurement range

When the measurement is being executed in the current frequency range, the following methods cat
user quickly adjust the frequency measurement range:

Method 1.The center frequency, start frequency and stop frequency can be adjusted through the U
key and knob on the front panel.

Stepl.Set frequency step.

The frequency step value desired by you can be inputted manually through the number keys onpieetr
by pressing Frequenc® key on the front panel and thgBF Step]

Frequencystep

When the frequency step is set to auto, the Up/Down key on the front panel is corresponding to freque
1, 2, 5 and 10; during zero span, the frequestey corresponding to the knob is 1/20 of current resolution
bandwidth; during nozero span, the frequency step corresponding to the knob is 1/200 of current resc
bandwidth.

Step 2Press the soft menu of [Center Fre§drt Fredor [Stop Freq}o be adjusted.
Step 3.The adjustment can be realized by pressing the Up/Down key or knob on the front panel.

If the center frequency needs to be adjusted, press the Up key on the front panel once, then center frequency
will automatically change to curreenter frequency value plus frequency step size; while press the Down
key on the front panel once, then center frequency will automatically change to current center frequency value
minus frequency step size. The start frequency and stop frequency ustedp the same way provided

above.
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Method 2.Adjust the measurement span through the Up/Down key and knob on the front panel. The span step
corresponding to the Up/Down key on the front panel@81 Series Signal/Spectrum Analyzer is based on
way of 1-:2-5-10, while the step size corresponding to the knob is 1/10 of maximum order of current span.

Method 3.If the frequency of display signal is drifting, you can enable the signal track functionhihen t
Series Signal Analyzer will automatically adjust the center frequency based on the signal peak.

| Pomo

The span is likely to change automatically when the center frequency is changed.

For 4051 Series Signal/Spectrum Analyzer, the minimum value of frequency display rart@0idMHz,
while the maximum value is related to the maximum nominal value of analyzer:

U 4051A 4.1 GHz;
U 4051B 9.1 GHz;
U 4051C 13.5GHz;
U 405D 18.3GHz;
U 4051 27GHz;

U 4051 40.4GHz;
U 4051G 45.5GHz;
U 405H 50.2GHz.
U 4051 70GHz.

When the center frequency is adjusted to approach the lowest frequency limit, if current span is > 2 :
frequency + 100 MHz), the current span will automatically change to = 2 x (¢eaency value + 10
MHz). When the center frequency is adjusted to approach the nominal highest frequency limit of Serie
Analyzer, if current span is > 2 x (maximum value of display ramgater frequency value), the current sg
will automatially change to = 2 x (maximum value of display rangenter frequency value).

Rules of signal track

When the signal track function is enabled, the Series Signal Analyzer, with the current marker frequen
as center and 1/10 of curraneasurement span as search span, will set the frequency value corresponc
the signal peak searched to the center frequency of next measurement.

Method 4.Adjust the center frequency, start frequency and stop frequency thioMgin r k ©r. Y

For the use and operation 8fMa r k &r k eYy , pl ease refer to the fA4. 1.
analysis and display functiond herein.

5) How to change frequency offset

If you hope that the frequency measurement range displayed on screen is to lbedcaitem the frequency
measurement range of Series Signal Analyzer during actual work, the correction value of frequency offset can
be set with number keys on the front panel by pressifgequenc key on the front panel and activating

[Freq Offset] men. The step size set for frequency offset corresponding to the Up/Down key and knob on the
front panel is same as frequency step size.

4.1.2.3 Settings of bandwidth, filter and sweep

The section mainly describes the meaning of the parameters correspandiByWO key andd Swee®
key and provides the operation guidance. When the Series Signal Analyzer is executing the spectrum
measurement, the@ BWO key andd Swee® key can be used to set the parameters including resolution
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bandwidth, video bandwidth, sweem&, sweep type, etc., which are used to determine the access way of
spectrum data of Series Signal Analyzer and filter type. Differences may exist in other modes, please refer to
relevant user manual

1) Parameter description ofd BWO key

The setting menus casponding to thé® BWO key on the front panel include [Res BW], [Video BW],
[VBW/RBW)], [Span/RBW], [Filter Type] and [Filter BW].

[Res BW]is used to set and indicate the frequency resolution capability when the Series Signal Analyzer
executes the spectrummeasurement. The parameters of Resolution Bandwidth (RBW) determines the
minimum frequency interval that the spectrum distinguish two signals. The smaller the resolution bandwidth
is, the higher the resolution capability is.

For a simpldrequency signatthe trace displayed by swept spectrum analysis is the frequency response shape
of checked IF filter. When the filter bandwidth is changed, the trace width displayed by analyzer will change
at the same time. For two signals with equal amplitude and vesg élequency, the spectrum traces of two
signals display as one signal if the broader filter is selected; if filter narrow enough is used, these two input
signals can be distinguished and display as two separate spectrum peaks. Therefore, the sigioal resolu
capability is determined by the IF filter of analyzer.

When the settings of resolution bandwidth are changed, the IF filter inside the analyzer will change at the
same time. Usually, the resolution bandwidth is defined @B Bandwidth of filter or a 6 dB bandwidth of

filter sometimes. To distinguish two signals with equal amplitude, the resolution bandwidth has to be less than
or equal to signal frequency interval. If the resolution bandwidth is equal to the signal interval and video
bandwidth is les than resolution bandwidth, @B dip will appear between two signals on the spectrum trace.
The smaller the resolution bandwidth is, the deeper the dip goes. Therefore, distinction between two adjacent
signals will becleaar.

The desired resolution bawidth can be realized with IF filter b4051 Series Signal/Spectrum Analyzer
under swept spectrum measurement mode or with FFT filter under FFT spectrum measurement mode. FFT
filter can be understood as the window function operation before executingp&&tfusn operation.

The Video Bandwidth Filteiis the lowpass filter operation or average operation executed on spectrum trace,
which can smoothen the spectrum trace displayed. Under swept spectrum measurement mode, [Video BW]
(VBW) refers to the bandwidtlof low-pass filter executed on spectrum trace. Under FFT spectrum
measurement mode, video bandwidth (VBW) refers to the equivalerades/filter bandwidth after the FFT
spectrum trace is averaged many times.

[VBW/RBW] is used to set and indicate the @fie value of resolution bandwidth and video bandwidth used

by current spectrum measurement. This parameter can be set automatically or manually. The Series Signal
Analyzer is set as 1 automatically, namely the resolution bandwidth is same as videodtfandhis
parameter only has influence on the settings of video bandwidth. When the video bandwidth is set to auto, the
VBW value of Series Signal Analyzer will be determined based on the current RBW and [VBW/RBW].

[Span/RBW]is used to set and indicateetlspecific value of current span and resolution bandwidth. This
parameter can be set automatically or manually. The Series Signal Analyzer is set as 106 automatically,
namely the resolution bandwidth is approximately equal to 1/106 of current span. f@mnef only has
influence on the settings of resolution bandwidth. When the resolution bandwidth is set to auto, the resolution
bandwidth of Series Signal Analyzer will be determined based on the current span and [Span/RBW].

[Filter Type] is used to set ether the resolution bandwidth of Series Signal Analyzer is realized with
Gaussian filter or flat top filter.

[Filter BW] is used to set whether the resolution bandwidth is selecteiBa&dB, noise bandwidth or pulse
bandwidth when the Series Sigrfahalyzer uses the Gaussian filter. When this parameter is changed, the
resolution bandwidth filter is fixed, and the bandwidth value in the information display zone changes.

2) Parameter description ofd Sweef® key
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The parameters corresponding to th&wee® on the front panel include [Sweep Time], [Sweep Single
‘, [Sweep Setuf and [Sweep Points].

[Sweep Timejis used to set and indicate the time that is used by the Series Signal Analyzer to execute one
measurement. The information of this parametedisplayed in the lower middle position of screen trace

display area. When the sweep time is set as auto, the Series Signal Analyzer will automatically execute the
sweep based on the sweep type and rules set.

[Sweep SingldBBh is used to control whethehe next measurement manually started by the user or auto
start of remeasurement is required for the Series Signal Analyzer after finishing one measurement. The
0 Singled key andd ContO key on the front panel also can be used to set this parameter.

| oo |

Continuous measurement and sweep OFF

When the @ AWdea aup Nnem)is sét as 1, or trace average and hold are not opene
continuous sweep and measurement OFF are equivalent. By présSimgleD key, the Series Sign:
Analyzer will stop he measurement after executing one sweep and measurement and enter idle state.

When the @ AD®&leaaSetwp NMeno is sét as greater than 1, average or hold is opened f
trace, the Series Signal Analyzer will execute rmuldiasurement or datapture operations and stop t
measurement after reaching the specified average count and enter idle state by pressing [Continu
key.

The operation corresponding to theSingled key on the front panel is to execute the single measureme

[Sweep Seturd is used to determine whether Swept or FFT is adopted for the Series Signal Analyzer. Also
set the FFT step bandwidth for FFT sweep.

[Sweep Pointsjs used to set the number of trace data that is required to be captured by the Series Signal
Analyzer during one measurement.

3) Interactions of bandwidth, filter and sweep time

The bandwidth and filter are closely related to and correlate with the sweep time. The values of resolution
bandwidth and video bandwidth depend on the type of filter sdleatel, meanwhile, these settings have an
influence on other measured parameters to a certain degree. As the analog or digital filter is used, the sweep
speed will be limited by the transient response of IF and video filter.

If VBW > RBW during sweep, théransient time of video filter is not affected. In such case, the transient
response time required is inversely proportional to the square of RBW, as shown below:

Tswe@=k x Span/BW

Wherein: Tsweep is the minimum sweep time required under the giverasgaesolution bandwidth with
unit of s;

RBW is resolution Bandwidth with unit of Hz;

Span is the display span with unit of Hz;

K refers to the filter constant, depending on the type of filter and permissible error of transient response.
Gaussian filters used for the Series Signal Analyzer by default.

If VBW < RBW, the minimum sweep time required will be affected by the transient time of video filter.
Similar to the IF filter, the reducing bandwidth will increase the transient time. If the analog tephiwl

used, the video filter is in general fistder low pass or simple RC circuit; there is one linear relation
between VBW and sweep time. Decrease the video bandwidth by factor n and extend the sweep-time by n
fold.

During FFT, the sweep also intetaavith the resolution bandwidth and video bandwidth. The sweep time is
about the sum of data acquisition time and the time of executing FFT spectrum operations. During FFT
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measurement, the sweep time cannot be set randomly, while the Series Signal rApadyies one
approximate value based on the current resolution bandwidth, video bandwidth and FFT step configuration.

4) How to set parameters of solution bandwidth

Usually, the4051 Series Signal/Spectrum Analyzer sets the resolution bandwidth autorgdbiasdd on the
specific value of [Bandwidth/RBW] and current span. There are over 160 scales of settings for the resolution
bandwidth 0f4051 Series Signal/Spectrum Analyzer, with 25 per 10 octave within 1 HaMMHz, changing

by 10% step between 1Hz aBdvIHz and taking 4 MHz, 5 MHz, 6 MHz, 8 MHz, 10 MHz and 20 MHz above

3 MHz. Changing the resolution bandwidth if it is expected to can be realized in the following two methods:

Method 1.When the specific value of span and resolution bandwidth is changed manually by pressing
[Span/RBW] after pressing thie BWO key on the front panel, the resolution bandwidth will
automatically select based on the specific value.

Method 2. The expected re&dgion bandwidth can be entered with the number keys or the resolution
bandwidth can be set with Up/Down key or knob on the front panel by pressing [Res BW] after
pressingd BWO key on the front panel. When the number of resolution bandwidth is entered
with number keys, the Series Signal Analyzer will automatically set the resolution bandwidth to
the scale closet to the number entered. When the resolution bandwidth is set with Up/Down key,
the resolution bandwidth of Series Signal Analyzer will change irstie way of 12-3-5-10.

When the resolution bandwidth is set with knob, all scales of resolution bandwidth can be
selected.

5) How to set parameters of video bandwidth

Usually, the4051 Series Signal/Spectrum Analyzer selects the video bandwidth autonyatiaad on the
specific value of [VBW/RBW] and according to the current resolution bandwidth. The video bandwidth and
resolution bandwidth c4051Series Signal/Spectrum Analyzer vary in scale. Changing the video bandwidth if
it is expected to can be readd in the following two methods:

Method 1.When the specific value of RBW and VBW is changed manually by pressing [VBW/RBW] after
pressing thé BWO key on the front panel, the video bandwidth will automatically select based
on the specific value.

Method 2 The expected video bandwidth can be entered with the number keys or the video bandwidth can be
set with Up/Down key or knob on the front panel by pressing [Video BW] after pras&wO
key on the front panel. When the number of video bandwidth is entgte number keys, the
Series Signal Analyzer will automatically set the video bandwidth to the scale closet to the number
entered. When the video bandwidth is set with Up/Down key, the video bandwidth of Series Signal
Analyzer will change in the step way 1-2-3-5-10. When the video bandwidth is set with knob,
all scales of resolution bandwidth can be selected.

6) Set sweep parameters manually
Setting the suitable sweep parameters manually is of great help for executing measurement task.

0  Set sweep timenanually

When the sweep time @051 Series Signal/Spectrum Analyzer is set as auto, it usually séhectastest
sweep time to execute measurement and the maximum error of measurement is lessiBisnodrhparison
with the sweep measurement withatele longer time.

The sweep time can be set with the number keys, Up/Down key or knob on the front panel in the [Sweep
Time Autoi] by pressing th® Swee® key on the front panel.

Limitations on the setting of sweep time
When the sweep type sveep frequency (and span > 0 H#f)e Series Signal Analyzer will automatica
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work out the minimum sweep time based on such parameters as resolution bandwidth, video band\
type of filter. When the sweep time set manually is less than the minsmeap time, the Series Sigr
Analyzer will automatically execute the measurement based on the minimum sweep time. When th
time set manually is greater than 6,000 s, the Series Signal Analyzer will automatically exec
measurement based on gweeep time of 6,000 s.

When the sweep type is zero spéme sweep time of Series Signal Analyzer is not related to the parar
including resolution bandwidth, video bandwidth and type of filter. When the sweep time set manually
than the minimm sweep time (1us), the Series Signal Analyzer will automatically execute the meast
based on the minimum sweep time. When the sweep time set manually is greater than 6,000 s, t
Signal Analyzer will automatically execute the measurement lzas#dte sweep time of 6,000 s.

When the sweep type is FFihe sweep time cannot be set manually.

U  How to switch continuous sweep ON and OFF

The continuous sweep ON indicates that the Series Signal Analyzer automatically executes the measurement
based onhte trigger event set. The continuous sweep ON is the default state of the Series Signal Analyzer.

The continuous sweep OFF indicates that the Series Signal Analyzer is manually controlled by the user to
executes the measurement based on the trigger esentVken the trace average function is opened, the
Series Signal Analyzer will not stop the measurement until the designated trace average count is reached. For
more details, please referio4 . 1. 2. 6 Par & Meas 8etup aneld MeasiCorerdDa herein.

Many methods in thé051Series Signal/Spectrum Analyzer are available for switching the continuous sweep
ON and OFF directly.

Method 1 switch can be realized with [Sweep Sin-] soft menu by pressing Sweef® key on the
front panel.

Method 2 switch can be realized by pressingSingled andd ContO key on the front panel

U  Configure sweep type rules manually

For the4051 Series Signal/Spectrum Analyzer, the sweep type includes sweep frequency and FFT, while the
sweep type rulesc i Rzhgae dBesiBDymadpeedo.

AfBest Dynamic Rangeo rules: when RBW is or | arger
than 300Hz, the sweep type is FFT.

fiBest Speedodo rul es: wHzahe swedpWpeiissSwapt; whenaRB\WessrthartBRiza n 3
the sweep type is FFT.

The user can set the sweep type rules manually by pressiwiee® key on the front panel and entering
sweep setting menu. Intheresetstateddlu s ual | y sel ect the sweep type
Dynami c Rangeo.

0 Configure sweep type manually

By setting the [Sweep Setu as manual by entering sweep setting menu thrégu@wee® and [Sweep
Type §] key, the user can manually set the sweep type of the current Series Signal Analyzer as sweep
frequency oFFT.
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Judge the parasitic or residual response of Series Signal Analyzer by changing sweep time

The4051Series Signal/Spectrum Analyzer can carry out the spectrum measurement by using sweep ¢
When you find the lesser parasitic or residual response on the measured data, you can try to judge th
response is generated by Series Signal Analyzédfr atskbrought into by the input signal by changing the
sweep type. If the response signal disappears or gets smaller in different sweep type, it can be consid
the signal distortion to a certain degree is caused by the hardware measurement€lsanies Signal
Analyzer.

i  Configure FFT width manually

The FFT width can be set by activating the [Sweep T@d [FFT Widtl§] thoughd Sweef® key on the
front panel.

Before the FFT width is set manually, the working principle and procesg@batSeries Signal/Spectrum
Analyzer executes the FFT spectrum measurement should be understood first. When the FFT is used to
measure the signal spectrum within one frequency range, the Series Signal Analyzer is tuned to center
frequency of measured frequenange, then the FFT spectrum calculation is carried out for the time domain
data obtained. As the limitation of resolution bandwidth, the maximum frequency range of this way of
measurement is also limited with limit value of FFT width. For the spectruasumement of frequency range
exceeding the FFT width, the Series Signal Analyzer will measure one section of frequency range at a time by
tuning the center frequency of RF reception circuit by step and joint the measured spectrum.

FFT width is only activavhen the FFT sweep type is selected. When the sweep type is set as ati1the
Series Signal/Spectrum Analyzer will execute FFT spectrum measurement, the maximum resolution
bandwidth is 1 MHz. The larger is the FFT width, the faster is FFT spectrunumaeesnt, but the dynamic
range performance will be affected.

Under FFT sweep, the FFT width setup limits the maximum value for center frequency step of each tune. For
example, if [<100Hz] is selected, the maximum value for center freq step of each 1005 As the FFT

width gets larger, the count of instrument center frequencies get smaller when performing measurement of
same frequency scope, and the response measurement gets faster. Therefore, to improve measurement spee
you can manually change tR&T width.

The maximum FFT

If the FFT width is set as [<= Maximum Value], the maximum FFT is 10 MHz under standard configure

7) Select the filter bandwidth and type reasonably
i  Configure filter type manually

The filter type can be selected manually by activating the [Filter Type] througW® key on the front
panel.

In general, thel051 Series Signal/Spectrum Analyzer uses Gaussian filter, i.e., use filter approximate to the
Gaussian shape to complete filtgriof resolution bandwidth. If the flat top filter is used, the Series Signal
Analyzer adopts filter approximate to the rectangular shape to complete filtering of resolution bandwidth. The
response time of flat top filter c4051 Series Signal/Spectrum Awnakr is about 3 times of that of the
Gaussian filter, as the sweep speed of the flat top filter is smaller than that of the Gaussian filter. The flat top
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filter has better selectivity than the Gaussian filter and therefore is more capable of distinguishsignals
with unequal amplitude.

U  Configure filter bandwidth manually

The filter bandwidth can be selected manually by activating the [Filter BW] thiddWO key on the front
panel.

The4051Series Signal/Spectrum Analyzer has four ways to describ®ahssian filter bandwidth: @8 and

6 dB bandwidth of filter, pulse bandwidth and noise bandwidth. Wherein: the noise bandwidth refers to the
bandwidth when the rectangular filter is used to pass through the noise signal power with same peak gains.
The puse bandwidth refers to the bandwidth when the rectangular filter passes through the pulse signal power
with same peak gains.

When the electromagnetic interference test is executed, dBeb@ndwidth or pulse bandwidth is applicable
to describe the filtebandwidth; when the noidie signal or channel power is measured, the noise bandwidth
is applicable to describe the bandwidth.

When the parameters of [Filter BW] are changed, the filter bandwidth actually used will not be affected, and
the Series Signanalyzer only uses another way to describe the filter bandwidth and display it on the screen
information area. E.g., the 8B (1 kHz) bandwidth and &B (1.41 kHz) bandwidth, equivalent noise
bandwidth filter of 1.0&kHz and equivalent pulse width filtexf 1.48kHz.

The filter type and the filter bandwidth

Whenthed051Ser i es Signal / Spect r uthfordhe fiteryypeethe filerdobndvaddths
cannot be selected and the [Filter BW] turns grey.

4.1.2.4 Set parameters adimplitude/Y Axis

The section mainly describes the meaning of the parameters correspondirgmplitude/Y AxisO and

provides the operation guidance. TheAmplitude/Y AxisO key and the corresponding setting soft menu are
used to set the amplitude referermr®l display range of active window of Series Signal Analyzer, which is
available in multiple measurement modes and functions. In the spectrum analysis mode, they are mainly used
to set the reference level, attenuator, display range of level and unit litidmpf the Series Signal Analyzer.

The functions may vary in other measurement modes or functions, please refer to the corresponding manual.

1) Parameter description ofd Amplitude/Y Axis O

The menus corresponding o tke Amplitude/Y AxisO key on the front panel includgRefLevel],
[Attenuation], [Scale Typ&88§ Line], [Scale/Div], [Auto Scale], [Y Axis Uni€], [Ref Level Offset], [Ampl
Corg.

[RefLevel] refers to the maximum signal acceptable by the measurement hardware on the pegntise th
measured results are guaranteed. The input level exceeding the above the maximum signal may distort. In
such case, the information bar 4851 Series Signal/Spectrum Analyzer will display the prompt information

of AI'F Overl oado.

[Attenuation § subnenu is mainly used to control the gain distribution of the RF reception hardware of the
Series Signal Analyzer and the includes such parameters to be set as mechanical ag&watbeyuator,

step of mechanical attenuator and maximum mixer level. Only the optideis®fAtteruator are configured
properly will the settings of relevaRiec Atteruator become effective.

[Scale Type- Linear] is used to select the trace data in displaaado be linear or logarithm. When the

ALogarithmo is selected as the type scale, the gr
graticule is corresponding to the reference level (when the reference level offset is set as zerth)e while
numbers corresponding to other Y axesbbas et t hr ough amplitude scale. W

the type scale, the graticule of Y Axis is segmented in linear and the top graticule is corresponding to the
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reference level (when the refereregel offset is set as zero), the bottom graticule 0 V and middle graticule
of Y Axis 1/10 of reference level.

[Scale/Div]is used to set the gain between graticules of Y Axis in the trace display area. This parameter is
effective only when the [Scale Tgbpis logarithm. When the scale type is linear, the menu turns grey
automatically and is in the idle state.

[Auto Scale]is used to automatically set the amplitude scale for the current measured data and the reference
value corresponding to the top grateof Y Axis.

[Y Axis Unit] is used to change the scale unit displayed by Haxi¥ in the trace display area. By default,
when the scale type is set as fALogarithmo, the sc
set as fALinear o, the scale unit of Y AxileunitiolY V. R
AXis can be set as any one of dBm, dBmv, dBma, W, \4BAlv anddBua.

[Ref Level Offset Jis used to increase the reference level display by one offset. Reference level indicates the
absolute amplitude value represented by the top grati€iéAais in the trace display area.

[Ampl Cor § is used to correct the correction value edited by the user on the measured trace data.
2) Set reference level properly

Reference level indicates the absolute amplitude value represented by the top graWcflésohn the trace

display area and is closely related to the maximum signal level receivable by the RF input port and internal
mixer of the Series Signal Analyzer. If the reference level is set improperly, the serious signal distortion may
occur, directng affecting the measured results.

The total power of all input signals of RF input port should be considered and known and the referenc
set should be greater than the total power of all input signals when the reference level is set.

The reference level can be set by activating@efLevel] soft menu through thé Amplitude/Y AxisO key,

on the front panel. If you are to set the reference level manually, the Series Signal Analyzer will just correct
the data offset on the measured traxstead of stopping the current measurement in most cases. Only when
the change of reference level brings about the change of associated attenuator will the Series Signal Analyzer
top the current measurement and restart measurement.

Generally, that measenl by the4051Series Signal/Spectrum Analyzer is the level value of input signal, while

that displayed by the measured result is the effective value of the unadjusted sine signal level calibrated and
corrected. By default, assuming that the input impeglanéd s 50 q, the reference | e
1 mw (0 dBm). For more information about ilassumi
Ai4.1.2.8 I nput heeemd out put settingso

3) Optimize the measured results by setting attenuator mperly

The attenuator ofl051 Series Signal/Spectrum Analyzer is located at the -backof RF input port and
directly connected to the RF input port, which is mainly used to guarantee that the mixer at the back end of
attenuator will not be damaged by utpng high power RF signal. Therefore, ThH#51 Series
Signal/Spectrum Analyzer, by default, will automatically set the attenuator based on the reference level set.
The input level of mixer can be calculated in the following formula:

Input level of mixer= input level of signat attenuator value

The maximum input level of mixer

The maximum input level of mixer i40 dBm. If the signal level inputted into the mixer exced@sdBm,
the wrong measured result may ocawen the mixer may be damaged.
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The measuring sensitivity of Series Signal Analyzer is closely related to the attenuator, so the higher the
attenuator is, the greater the inherent noise inside the Series Signal Analyzer is; and the measuring sensitivity
of Series Signal Analyzer will decrease with the increase of noise floor in the trace display area. The
attenuator is usually set asdB to obtain higher measuring sensitivity. The measuring sensitivity will
decrease by 16B and the corresponding averaggise level displayed increases byd®as the decrement
increases by every 1dB. Therefore, the decrement of attenuator should be decreased usually to improve the
SNR of measuring signal. However, the greater decrement set can prevent the SeriesnSlgpat from
intermodulation or harmonic distortion, and, in such case, the RF amplification circuit at the back of mixer
can reamplify the signal.

Accordingly, the attenuator can be set as distortion measurement or high sensitivity measurementte® comple
the complicated measurement. If you have not understood the functions of attenuator thoroughly, it is
suggested that the attenuator should be set as auto coupling.

Benefits of setting attenuator manually

When you are executing the distortioneasurement, such as harmonic distortion or intermodul:
distortion, the greater decrement set is of great help and helps to determine whether the distortion is
Series Signal Analyzer.

When you are executing the weak signal measurement témeiator is set asdB, which is an effective
method for increasing the measuring sensitivity of Series Signal Analyzer.

Two types of attenuators including mechanical attenuatorEded Atteruator are provided for thé051

Series Signal/Spectrum Analyzer. Wherein the mechanical attenuator includes one mechanical attenuator with
step of 2dB, maximum decrement of @ and AC/DC switch function and one mechanical attenuator with

step of 6dB and maximum decrement of @&, which jointly form the attenuator component with minimum

step of 2dB and maximum decrement of @B. The connection relation is shown in Fig. 4.1.

. Internal Calibration

T Input Interface -
| — | High Band
: A . (>4GHz)
PO N
RF Input Interface O : > B | 1 <
P o ! (a//o—\> !; ‘ { | ] Lot 7§\ LLL 737'
‘ L ‘ Ll 0] | Low Band
(<4GHz)
2dB Step Mechanical Attenuator ~ 6dB Step Band —_— Electronic
0-6dB, with AC/DC Coupling ~ Mechanical ~ switch Limiter Aot iaior
Attenuator (optional)
0-66dB

Fig. 4.1 Connection Relation of AttenuatorsA@61Series Signal/Spectrum Analyzer
0 Set mechanical attenator manually

Generally, the mechanical attenuator is set automatically based on the reference level set with diiep of 2
The Series Signal Analyzer will automatically set the attenuator based on the following formula:

Decrement of attenuator = referenievel + gain ofPreAmplifier + external gain reference level offset
maximum mixer level + IF gain

Wherein: if the options dPreAmplifierare not set, its gain isdB; IF gain is the variable gain amplifier at the
back end of the circuit of mixernvisible for the user, which is set automatically by the Series Signal
Analyzer based on the reference level.

In addition, the attenuator values automatically set are greater than or equdBtoTBe decrement of
attenuator calculated based on the formula above is rounded up to an integer and parameters are set based ¢
the step of mechanical attenuator, automatically selecting the closest decrement. E.g., if the decrement of
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attenuator calculateis 40.1dB, the attenuator will automatically select 88 (the step of mechanical
attenuator is 1dB) or 42dB (the step of mechanical attenuator dB).

If you hope to set the mechanical attenuator manually, the decrement of mechanical attenuatr ca
modified with number keys, Up/Down key or knob on the front panel by pre@simgplitude/Y AxisO key
on the front panel, entering [AttenuatiGh menu and modifying the mechanical attenuator to [Mech Atten

Auto Mah].

In addition, you can set the stepmechanical attenuator asiB or 10dB manually. When the step menu of
mechanical attenuator is set as dB, namely [Mech Atten StepdB -], the decrement scope of
mechanical attenuator can only be set withaB0 70 dB with a minimum step of 16B. Then the minimum

step size corresponding to the Up/Down key and knob on the front panel is also setBagut@matically.

When the step menu of mechanical attenuator is setdd damely [Mech Atten Ste- 10aB], the
decrement scope of mechania#tenuator can only be set withirdB - 70 dB with a minimum step of @B.

Then the minimum step size corresponding to the Up/Down key and knob on the front panel is also set as 2
dB automatically.

U Set maximum mixer level

The [Max Mixer Level] in the [Attenuatio] menu only has an influence on the auto setting algorithm of
attenuator. The maximum mixer level4951Series Signal/Spectrum Analyzeri® dBm by default. Unless
you have a thorough understanding of thegipile of measurement of Series Signal Analyzer, do not change
the maximum mixer level.

4) How to set display range of Amplitude/Y Axis
U Set scale type

The scale type can be selected by activating the [Scale.)hine] menu after pressing Amplitude/Y
AxisO key on the front panel. Usually, the Series Signal Analyzer is set as logarithm scale type.

When the [Scale Ty[. Line] is selected to be linear, the measured values are always linear distribution in
the display check. The linear scale is of great foseexactly displaying the signal level of small range.
However, if the maximum and minimum values of signal are displayed on the screen at the same time, it is
very difficult to display each value exactly or distinguish two approximate signal levelingaescale type

is commonly applied to the demodulation waveform display of AM signal.

When the [Scale Type] is selected to be logarithm, the smaller measured value display will occupy most area
of screen display area, so it is very effective for distisiging the signals of low level. If you hope to display

the greater measured data of signal level range on one screen, selecting the logarithm scale type is very useful
The unit commonly selected for the logarithm scale type is the data of logarititmagsdBm odB).

i  Set display range of Y Axis through amplitude scale and reference level

When the scale type is selected to be logarithm, the amplitude value represented by each division of Y Axis
can be set with number keys, Up/Down key or knob on th& fsanel by pressing Amplitude/Y AxisO
key on the front panel and activating the [Scale/Div] menu. Usually, the Series Signal Analyzer is sf8.as 10

When the reference level is changed with number keys, Up/Down key or knob on the front panel by pressin
O Amplitude/Y AxisO key on the front panel and activating ticfle/Diy menu, the display range of Y

Axis will change, then the measured value represented by the top division of screed is: reference level +
reference level offset, while measured valgjgresented by the bottom division is: reference level + reference
level offset- 10 x amplitude scale value.

The influence of changing display range of Y Axis by changing reference level

As the attenuator and IF gain in the RF reception circuit of corresponding Series Signal Analyzer may
when the reference level is changed, the corresponding measurement performance, such as dynamic
sensitivity, will change as well. If youamt to avoid this situation, set the display range of Y Axis through




4. Operating Instruction

4.1 Function operation guide

amplitude scale and reference level offset.

U  Set display range of Y Axis through amplitude scale and reference level offset

Changing the reference level offset through [Morel/2] swfhu is of help for you to change the logarithmic
amplitude value represented by the top division in the screen display area.

U  Set display range of Y Axis through auto scale

When thed Amplitude/Y AxisO key on the front panel is pressed and the [Auto Seai]menu is then

clicked, the Series Signal Analyzer will set the [Scale/Div] (logarithm scale type) and reference level offset
based on the maximum and minimum value of latest measured data, optimize the display range of Y Axis and
reflect all the latesimeasured data on the screen. The auto scale menu corresponding to the active window
may vary slightly in other measurement modes or functions, please refer to the corresponding manual or menu
description of corresponding function for more details.

Auto Scale

When you click the [Auto Scale] once, the Series Signal Analyzer will set [Scale/Div] (logarithm scale 1
and reference level offset once only based on the current measured data and will not reset even in ca
change of the measured data.

5) OpenPreAmplifier (optional)

If the Series Signal Analyzer purchased by you is equipped with the optreamplifier, it can seen that
the [PreAmplifier ON -] menu is in active state by pressingdmplitude/Y AxisO key on the front panel
and [More 1/8 soft menu, or the menu turns grey, indicating idle state. Theibufte Amplifier of Series
Signal Analyzer can be opened by setting the menu.

By opening thePreAmplifier, the Series Signal Analyzer can obtain érethoise factor, improving the
measuring sensitivity, and the dynamic range performance (such as TOI indicator) of Series Signal Analyzer
will be deteriorated.

The4051Series Signal/Spectrum Analyzer can be equipped with multiple optidgheAmplifiers, including
the lowbandPreAmplifier (with frequency range from 10 MHz to 4 GHz) and -héind PreAmplifier (10
MHz to upper limit of maximum measured frequency), but only one typeemplifier can be equipped.

During sweep, the measured result of Se8&gnal Analyzer will automatically take into account the gain of
PreAmplifier. Even though the measured frequency range set by you exceeds the operating frequency range of
built-in PreAmplifier, the Series Signal Analyzer will reflect the corrected gathe measured result.

4.1.2.5 Trigger parameter setting

Under the default settings of spectrum measurement mode, the Series Signal Analyzer executes the
measurement immediately when you start measurement through $iregled and ® ContO, which is

called fee trigger normally. However, the measurement will not be executed sometimes until some
measurement conditions are met. E.g., the measurement will be executed or executed based on certain time
period when the signal level exceeds one certain value. Incaise, the trigger measurement will be used.

The trigger measurement refers to the measurement executed or capture of certain piece of data in the signa
of interest when certain measurement conditions are met (also called trigger event. Setting different trigger
modes and proper trigger parametarsfi help for detecting different signal events. Parameter description of

0 Trigd key

Choosing different trigger modes (also called trigger source) by prassingO key on the front panel can
enable the Series Signal Analyzer to execute different tripgasurement tasks. Under the spectrum analysis
mode, thet051Series Signal/Spectrum Analyzer has many trigger modes, including free trigger, video trigger,
power trigger, external trigger 1, external trigger 2, burst signal trigger and timer trigger.
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[Video] refers to the trigger measurement based on the video signal lewel] fefers to the trigger
measurement based on the power frequency signal of AC power supply; [External 1] refers to the trigger
measurement based on the trigger input port signafrasft panel, [External 2] refers to the trigger
measurement based on the trigger input port signal of rear panel; [RF Burst] refers to the trigger measurement
based on the signal power of RF input port; [Periodic Timer] refers to the predefined tinake perio

Except the timer trigger and free trigger, other trigger modes have the settings of [Trig Slop4D5Ihe
Series Signal/Spectrum Analyzer can set the trigger polarity for these trigger modes respectively and the [Trig
SIope‘Neg] menu is located in the submenu of each trigger mode. Negative polarity indicates that the
trigger event occurs when the trigger input signal level increases to the trigger level, while negative polarity
indicates that the trigger event occurs whemnttlgger input signal level decreases to the trigger level.

Except the free trigger, other trigger modes have the settings of trigger delay40BlieSeries
Signal/Spectrum Analyzer can set the trigger delay for these trigger modes respectively anig thelfy

ON@GFFf menu is located in the submenu of each trigg
the corresponding menu displays [Trig Delay I; the Series Signal Analyzer will execute the
measurement immediately after the trigger e n t occur s. When the trigger

corresponding menu displays [Trig Delay d@iff], the Series Signal Analyzer will not execute the
measurement until a period of time after the trigger event occurs. The trigger delay time sstrwlith
number keys, Up/Down key or knob after the [Trig Delay @RF] is activated.

[Trig Holdoff] can set one time parameter, which limits the minimum time interval of occurrence of effective
trigger event. When the trigger holdoff is opened, the ériggyent that occurs within the trigger holdoff time
will be neglected after one trigger event.

1) Execute video trigger measurement

The trigger input signal corresponding to the video trigger is the IF signal envelope displayed on the screen.
The external fgger level can be set in such steps of pressingtfieigO key on the front panel, entering
[Video §, pressing soft menu of [Trigger Level] and then using the number keys, Up/Down key or knob.
After entering[Video] menu, the Series Signal Analyzer wilitoanatically execute the video trigger
measurement. By default, the vide trigger level28 dBm, and the display line (red) of trigger level and
trigger | evel val ue wil |l di spl ayed on the screen
state bar, as shown in Fig. 4.2.
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Fig. 4.2 Setting Interface of Video Trigger

Usually, the video trigger is applied to the time domain power measurement under zero span, while, u
nornzero span (span >Hz), the correct spectrum measurement may not be executed if the video trigge
set, then the burst signal trigger mode will be used instead of video trigger.

2) Execute external trigger measurement

The trigger input signal corresponding to the externgdér is the trigger input on the front panel (external
trigger 1) or the trigger input on the rear panel (trigger input 2). The trigger input port on the front and rear
panel is BNC. The input port can receive the signal provided by the external dehidewei ranging from5

V - +5 V. The trigger input signal can be sine AC signal or TTL level signal. When the sine AC signal is input,
the comparator circuit inside the Series Signal Analyzer will compare with the trigger level set and then
convert it irio TTL level signal.

The external trigger level can be set in such steps of pressiriy Trig® key on the front panel, entering
[External 19| or [External 29, pressing soft menu of [Trigger Level] and then using the number keys,
Up/Down key or knob. Ithe External Trigger 1 is activated, the Series Signal Analyzer will automatically
select the trigger input signal on the front panel; if the External Trigger 2 is activated, the Series Signal
Analyzer will automatically select the trigger input signalios rear panel.

In the state of external trigger measurement, please carefully inspect whether the analyzer is properly
connected with the external device or not and ensure that the correct external trigger input signal is pr
the SeriesSignal Analyzer cannot execute the measurement properly.
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3) Execute power trigger measurement

The trigger input signal corresponding to the power trigger is the power frequency signal of AC power supply
provided for Series Signal Analyzer. The circuit inside the Series Signal Analyzer will automatically extract
the signal and convert it into triggaput signal. The trigger polarity and parameters of trigger delay can be
set in such steps of pressing tharigd) key on the front panel and then enterihng] menu. The trigger

level is inactive during power trigger and the corresponding Power Tiliggeu is not available.

4) Execute burst signal trigger measurement

The trigger input signal corresponding to the burst signal trigger is the IF (intermediate frequency) signal
envelope outputted by the Series Signal Analyzer at the second IF. Some Sgr&sABalyzers are also

known as IF power trigger, then the IF bandwidth is also known as trigger bandwidth. When the burst signal
of the4051Series Signal/Spectrum Analyzer is triggering, the trigger bandwidth is about 200 MHz. When the
non-zero bandwidth is being measured, the second IF signal approximately represents the signal of start
frequency relating to the measurement of analyzer; when the zero bandwidth is being measured, the second IF
signal approximately represents the signal of cdmtguency relating to the measurement of analyzer. As the
Series Signal Analyzer has the IF bandwidth of 200 MHz, the noise limits the setting range of the trigger level,
please refer to the Data Manuald@b1Series Signal/Spectrum Analyzer for details.

The external trigger level can be set in such steps of pressiig g0 key on the front panel, entering
[RF Burstg, pressing soft menu of [Trigger Level] and then using the number keys, Up/Down key or knob.

Prompt

The trigger level of the burst sighof the4051Series Signal/Spectrum Analyzer is set without considerin
the amplitude correction and reference level offset, so a larger difference may exist between the trigge
set by you and the signal level displayed by measurement, which eimimaxted by closing amplitude
correction and modifying reference level offset.

When the start frequency in the state of nonzero bandwidth measurement or the center frequency in t
of zero bandwidth measurement is close to 0 Hz andHass120 MHz, the LO feedthrough will cause the
decrease of the trigger function or failure of trigger of the burst signal.

5) Execute timer trigger measurement

The trigger input signal corresponding to the timer trigger is the signal outputted periodiwhliggularly
inside the Series Signal Analyzer.

In most cases, it is very complicated and difficult to measure the burst RF signal. Although the burst signal
trigger is helpful for executing some routine measurement work of burst RF signal, measusmente

carried out sometimes due to many limiting conditions, e.g., the power of the burst RF signal to be measured
is too small to from effective trigger signal or the power is less than 100 MHz. If you have already known the
generation period of theggial, the measurement can be carried out by using timer. When the generation
period of the burst RF signal is slow and drifting, or there is difference between the internal time base of
Series Signal Analyzer and that of the device being measured, theremast can also be carried out in such

way as thel051 Series Signal/Spectrum Analyzer adjusts the timer trigger offset and open the sync function
of the timer trigger.

For the purpose of better understanding and using the timer trigger function, taecgediagram relating to

the measurement of the timer trigger is shown in Fig. 4.3. The synchronizing signal of timer trigger in the
figure is selected as the signal from the port of trigger input 1 on the front panel. The waveform at the top of
the figureis the signal waveform of the port of trigger input 1 on the front panel, whose rising edge will cause
the timer to execute sync, then the timer will generate the timing pulse based on the time base provided by the
Series Signal Analyzer until the endsyinc source holdoff of timer, then the sync will proceed based on the
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rising edge of the trigger input. As the internal time base of the Series Signal Analyzer is different from that of
the signal being measured, the input of timer will drift during thec dyoldoff of timer. The timer offset
determines the actual time of occurrence of the trigger event, when the timer trigger has occurred, the Series
Signal Analyzer will not carry out the measurement until the trigger delay time if the trigger delestégeon

/
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Fig. 4.3 Sequence Relation of Timer Trigger and Timing Sync

The parameters of timer trigger including [Sync Source], [Period], [OffdaifgHoldoff], [Trig Delay], etc.
Can be set in such steps of pressingdtieigO key on the front panel, emteg [Periodic TimerS and then
using the number keys, Up/Down key or knob.

The sync source can be selected as external trigger 1, external trigger 2 or burst signal trigger. With the menu
of [Sync Source], the trigger level and sync source polarity easebthrough the [External 1], [External 2]

and [RF Burst]. I f the sync s o @@Neg)] itimeanstieetsyn@csthefi Po s
risin edge of the timer output and syncehg[origr ce s
Slope Poﬁ, it means the sync of the falling edge of the timer output and sync source signal. When the
trigger level of the sync source is set, the trigger level in the corresponding trigger mode menu will change at
the same time.

The timer offset

When the Series Signal Analyzer sets the parameters of timer trigger, it will first reset the internal time
configure the timing parameters, default the timer offset as 0 s and then start the timer. When you mot
[Offset] with the mau, the Series Signal Analyzer just modifies the time of occurrence of the trigger e
instead of resetting or restarting the timer.

4.1.2.6 Parameter settings dd Meas Setu®® and® Meas Controld

The section mainly describes the parameters correspotadihgd Meas Setup key andd Meas ContraD
key on the front panel. The parameters corresponding t tMeas Setup key vary greatly with different
measurement modes and measurement functions.

1) Description of parameters ofd Meas ControlO key
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The measurement state of the Series Signal Analyzer can be controlled with soft menus of [Restart] and
[Pause] by pressing th Meas ContrdD key. The menus of [Pause] and [Restart Measurement] cannot
work at the same time. Menu description: when the S§@&ignal Analyzer is in operation, this menu is used

for pausing current measurement; when in Paused status, this menu is used for continuing measurement. If the
average or hold function is enabled, the average count will be frozen, then the measurdinstap wi
accordingly.

When the Series Signal Analyzer stops measuring, the [Restart] is enabled; the Series Signal Analyzer will
restart measuring by pressing [Restart] menu.

[Restart] is used to restart the current swiping or measurement; when the dnddafyeiction of trace is
enabled, the Series Signal Analyzer will reset the current average count and clear the previous hold results by
pressing [Restart] menu.

If the Series Signal Analyzer is the in process of calibration or LO auto adjustiveaiitnot execute the
corresponding operations until the end of the process of calibration or LO auto adjustment by pressing
or [Restart]

2) Parameter description ofd Meas Setuf® key

Under the mode of spectrum analysis, the parameters set corresponding thi¢las Setup key on the
front panel include [Average Num], [Average Type], [Limit LindFhNoise Opt] and [ADC Dither].

U Settrace average

The count of trace average and average type can be set by pieddeas Setup key on the front panel.
Starting the trace average needs to prestieace) key on the front panel, select the trace requiring
average and enable thEriceAverage] menu.

[Average Numl]is used to control the average count when the trace avedafeaceO key on the front
panel]) is enabled.

[Average Typelis used to control the averaging algorithm of trace data, including video average, voltage
average or power average.

Video average (also called logarithm power average) refers to the average based on the signal level of the log
unit being measured.

Power average (also called root mean square (RMS) average) refers to the process during which average
results are again convertaatd the measured values displaying scale requirements after all measured values
are converted into power values and averaged.

Voltage average refers to the process during which average results are again converted into the measurec
values displaying scalequirements after all measured values are converted into voltage values and averaged.

For more details relating to the trace average, please refer to the corresponding menu description.

If the trace average type is set as auto, the Series Signal Anaijizautamatically select the average type

based on the detector type, marker function, amplitude scale, etc. Of the corresponding trace. Rules on auto
selection of average type: if trace detector (for detector, please refer to relevant informatiomstiaged i
section of 4.1.3) is power average, the average type is selected as power average; if the trace detector (for
detector, please refer to relevant information stated in the section of 4.1.3) is voltage average, the average type
is selected as voltagevexrage; if the noise marker, bandwidth power or bandwidth density of the marker
function (for marker function, please refer to relevant information stated in the section of 4.1.3) is opened, the
average type is selected as power average; if the amplitafle(for amplitude scale, please refer to relevant
information stated in the section of 4.1.2.4) is selected as linear scale, the average type is selected as voltage
average or video average.
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Average operation in the4051Series Signal/Spectrum Analyzer
The trace average is to average the signal levels of multiple traces generated from swiping for many t

The video average detector, power average detector and voltage average detector are to average th
time a the frequency interval data reflected by the data of a certain point on one trace.

Noise marker is to average the data of multiple measurement points on the same trace to dec
amplitude fluctuation.

The video filter is also considered to averdgesame trace being measured in a similar way.

The average operation carried out to the logarithm power data and the data conversion carried out to
averaged will generate totally different measurement results.

U Limit line measurement

The function of limit line measurement can help you execute some specified conformance measurements
quickly. The limit line can be edited and the limit line measurement can be started with [Limit Line
Measurement] menu by pressidagvieas SetuP on the fronfpanel.

U Control ADC dither

The ADC dither circuit of the Series Signal Analyzer can be opened and closed manually with [ADC Dither]
menu corresponding to the Meas Setuf key. The ADC dither function is helpful for improving the
linearity low level sighameasurement at the cost of compromising part of measurement SNR (signal to noise
ratio) performance.

With ADC dither opened, the Series Signal Analyzer can provide better measurement linearity, so as to
improve the fidelity of scale, which works effectiygbarticularly during smaidsignal measurement. With
ADC dither closed, the lower noise floor can be obtained.

Under default state, the ADC dither is under auto state; the Series Signal Analyzer sets the auto control of
ADC dither to be open or close baseddifferent measurements.
4.1.2.7 Parameter settings of coupling and auto

Many parameters 04051 Series Signal/Spectrum Analyzer can be set automatically based on the current
measurement state, so as to enable you to carry out measurement in a merecbnay.

If you hope to restore the measurement parameters from manual state to auto state quickly, all the
measurement parameters will be restored to auto state by pré@sSiogpléd and enabling the [Couple All]

menu. The menus corresponding to th€oupleO key also include the commomMgch Atten-Man],

[Res BWAUEE OFF], [Video BWAUGMar], [VBW/RBW], [Span/RBW], [Sweep Tim@UliiéMan| and [CF
StepAleMan).

The corresponding menus
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The parameters of corresponding menus will be modified accordingly after the auto parameter setting
0 CoupléD menu are modified.

4.1.2.8 Input and output settings

The input and output settings are effective under all measurement modes and measunetrens of Series

Signal Analyzer. The Input/Outpud key on the front panel is used to control the input and output
parameters of Series Signal Analyzer. The input and output interfaces on the front and rear panel of Series
Signal Analyzer may be inlwed generally when the input and output parameters are modified, which remain
unmodified normally, so most input and output parameter settings are not modified when reset is carried out.

Input and output parameters

While input and outpuyparameters are global parameters relative to the measurement mode and meas!
function of Series Signal Analyzer, all measurement modes and measurement functions can be affect
modifying those parameters, some parameters are invalid under sonueemesar modes or measurement
functions.

1) Set frequency reference

The frequency reference signal used by the Series Signal Analyzer can be selected from internal or external
with [Freq Re1. Ext] menu by pressing Input/Outpu® key on the front panel.

The frequency reference

nt er

When the frequency refere I
i fot f e rtlen

inside the analyzer;
reference input signal of rear panel.

nce is set as 0
he frequency re

When the frequency reference of the Series Signa
reference signal of 10 MHz even the reference input port of the rear panel is connected with the external
device.

When the frequency reference is set as MAExternalc
provided by the external reference input port of rear panel, the screen message display area will display
i Ref er e n c e :incofect extarnalaefetence ihplt signal is sensed, e.g., reference input not available,

t he signal power fails to reach the required powe
External Referenceo. O n cthosetrdg@redeby theeSenes Signal Anklyrer,ehe c e
error message will be cleared.

2) Set input port
U  Settings of input port selection

The signal measured by the Series Signal Analyzer can be selected as the RG signal inputted from front panel
or the internal alibration signal with [pput PortRF CAL] menu by pressing Input/Outpu® key on the
front panel.

The screen message display area on the front panel will display the RF input state. If the calibration signal is
sel ected, t he Al n day,tf:the RRaihput Isignal ofi fronh @r rear ipdnél is deiectqa, the
Al nput: RFo will di spl ay.

0  Settings of calibration port selection
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If the RF input is selected as calibration, naméiplit Port RF-], any one of three calibration signals
including 500MHz sine signal, comb wave signal and 4.8 GHz sine signal inside the analyzer can be selected
through [Cal Port].

The internal calibration signals of the Series Signal Analyzer are mainly used to calibration of analyzer. When
the calibration operation isinning (the calibration can be carried out to the analyzer with soft menu of [Align

g by pressingd Systen® key on the front panel), the analyzer will automatically select those calibration
signals without concern of users.

Setting the RF input toalibration can help you learn to use the analyzer or judge whether fault exists in the
analyzer.

U  Settings of coupling method

The coupling method can be switched with [Input Couple.} menu by pressind Input/Outpu® key
on the front panel and then eritg [More 1/2g. AC represents AC coupling, while DC represents DC
coupling. Signal/spectrum analyzer uses DC coupling by default.

When the input coupling is selected as AC coupling, the blocking capacitor will insert into the back end of the
RF input toprevent the DC signal from entering the internal circuit of the Series Signal Analyzer, so as to
effective protect the Series Signal Analyzer from being damaged due to the DC voltage existing in the RF
input port. However, the AC coupling will limit theequency measurement range of the Series Signal
Analyzer, mainly the measurement of lower frequency signal, e.g., the input signal less than 10 MHz.

For the signal less than 10 MHz, the measurement performance4ii3h&eries Signal/Spectrum Analyzer
is guaranteed under DC coupling.

If the input coupling is selected as DC coupling, it should be noted that the range of the DC voltage existing in
the RF input port must be ensured between-@¥0 mv.

Regardless of DC coupling or AC coupling, the powethef signal of the RF input port cannot exceed + 30
dBm (1 W).

i Settings of input impedance

The wunit correction value <can b &@B8Whaednufby pressingvi t h
O Input/Outpud® key on the front panel and then entering [More $]J2 The actual impedance of the
hardware circuit of the Series Signal Anal yzer i s
calculation, only affecting the measurement results. When the scale of Y Axis uses the voltage or current
(dBmv, dBe VdBe AY, A) as the unit, the input impedance only affect the measurement results; while it
uses the power (dBm, W) as the unit, the measurement results are not affected.

When users measure the device WOt g amd@edmagngfuldf |5
to set the input i mpedance as 75 q.

3) Set reconstructed signal output (optional)

Multiple auxiliary output ports on the rear panel of the Series Signal Analyzer can be set with [Reconstructed
Signal Output§ menu by pressing Input/Outpu® key on the front panel. The auxiliary output ports can

help you use the Series Signal Analyzer to construct the measurement system or output to other external
devices to test, while the output port is not applicable to all measurement modes and measumetiost f

U  Set reconstructed any IF output (option HO4A + HO4B)

The 4051 Series Signal/Spectrum Analyzer is to realize the any IF output function with two technological
approaches: the first one is to reconstruct the internal fixed IF signal to any IF signal with the digital
processing technology and output through the padiuding narrowband I, narrowband Q and broadband |
(differential) on the rear panel with SMA female connector; the second one is to convert the second IF signal
into the any IF signal through the analog mixer and output, and the corresponding outfauieimerthe rear

panel is IF 2.
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The settings and use methods of the reconstructed any IF output will be described below. The function of the
reconstructed any IF output is only applicable to the transient analysis Qtla@alysis mode and signal
analyss mode. The different signal types can be selected for the output ports of narrowband I, narrowband Q,
broadband | (differential output port) and broadband Q (differential output port) on the rear panel by setting
reconstructed signal output. The corraggiag relation is shown as Table 4.1. From the above table, it can be
seen that the reconstructed any IF output, AM/FM demodulation outfpudemodulation output and detector
cannot remain valid at the same time.

Table 4.1 Signal Type of Narrowband anad&dlband Output Interface of Rear Panel

: Broadband | Broadband Q
Parameter setting Narrowband |  |Narrowband Q (Differential) (Differential)
Any IF Output IF signal Invalid Invalid Invalid
(BandwidthO40 MHz)
Any IF Output Invalid Invalid IF signal Invalid
(Bandwidth > 40 MHz)
AM/FM Demodulation |AM FM Invalid Invalid
Output . Demodulation | Demodulation
(BandwidthO40 MHz) | Signal Signal
AM/FM  Demodulation Invalid Invalid AM Demodulation FM Demodulatior|
Output Output Output
(Bandwidth > 40 MHz)
I/Q Demodulation Output | channel signal |Q channel signal| Invalid Invalid
(Bandwi dt h
I/Q Demodulation Output Invalid Invalid | channel signal |Q channel signal
(Bandwidth > 40 MHz)
Detector output Detector output |Invalid Invalid Invalid
(Bandwi dt h
Detector output Invalid Invalid Detector output | Invalid
(Bandwidth > 40 MHz)

The step configuration is carried out for the reconstructed IF output bandwidth within 2Q20BI2MHz on

the basis of 2-5. Only when the 40 MHz broadband digital IF (option H38A) or 200 MHz broadband digital
IF (option H38B) is configured is the funati of reconstructed IF output enabled, while the any IF output
(option HO4A) is being configured. The output range of IF and bandwidth vary with different options selected,
the specific mapping relation is shown in Table 4.2.

Table 4.2 Function of Recomstted Any IF Output and Option Configuration Relation Table

Configuration Output Range and Bandwidth off Output Range and Bandwidth of Any IF
Combination of Options |Any IF (Narrowband | Port) (Broadband | Port)
Option HO4A IF Range: 10 MHz 75 MHz Invalid
Bandwidth: 10 MHz
Option HO4A + IF Range: 10 MHz 75 MHz Invalid
Option H38A Bandwidth: O 40
Option HO4A + HO4B + |IF Range: 10 MHz 75 MHz IF Range: 10 MHz 140MHz
Option H38A + H38B Bandwi dt h: O 4 0 |Bandwidth: 50 MHz/100 MHz/200 MHz

The IF can be set with number keys, Up/Down stepping keys and knob in the [Reconstr&teteifa in
the [Reconstructed Signal Outg#jtmenu by pressing Input/Outpu® key on the front panel.

The Series Signal Analyzer applies different frequency conversion plans for different wavebands, so the IF
output signal spectrum may invert in comparison with the RF input signal spectrum, that is, the left and right
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signal spectrum exchange with eacheotlsentering around center frequency, then the inversion can be
switched with the [Spectrum Inversion Switch] soft menu.

The IF output frequency can also be adjusted with the menu of [Reconstru@eahtfF [Digital Gains]. The
gain of thed051Series Signal/Spectrum Analyzer islB by default, then the IF output power isiB- 12dB
less than the RF output power, e.g., if the RF intput powdQisiBm, the IF output power {48 dBm to-22
dBm. If you set the digital gain asi, the IF ouput power will amplify by &B.

To change the output SNR

The adjustment function of digital gain in the [Reconstructed]Iffnenu is realized through the digit
processing technology, so the parameters are only used to adjust the IF outpuhgt@adrof changing th
output SNR.

If you hope to change the output SNR, the parameters including reference level, attPneiatoplifier, etc.
Can be set with [Amplitude/Axis] key.

i Set AM/FM demodulation output (option HO4A + HO4B)

The 4051 Series Signal/Spectrum Analyzer demodulates the AM/FM signal with digital technology and
outputs through the ports including narrowband I, narrowband Q, broadband | (differential) and broadband Q
(differential) on the rear panel with SMA female conneciidre step configuration is carried out for the
demodulation bandwidth within 100 H200 MHz on the basis of2-5. Only when the 40 MHz broadband
digital IF (option H38A) or 200 MHz broadband digital IF (option H38B) is configured is the function of
AM/FM demodulation output enabled, while the AM/FM demodulation output (option HO4A) is being
configured. The demodulation bandwidth range varies with different options selected, the specific mapping
relation is shown in Table 4.3.

Table 4.3 AM/FM Demodulatio Output Function and Option Configuration Relation Table

Configuration Demodulation Bandwidth Demodulation Bandwidth

Combination of Options | (Narrowband | and Narrowband ((Broadband | and Broadband Q Port
Port)

Option HO4A Demodul ati on MHzn |Invalid

Option HO4A + Demodul ati on b an|lnvalid

Option H38A

Option HO4A + HO4B + Demodul ati on b an|Demodulation bandwidth:

Option H38A + H38B 50 MHz/100 MHz/200 MHz

When the reconstructed signal output is selecteth@AM/FM demodulation output, the narrowband | or
broadband | port outputs AM demodulation signal, while narrowband Q or broadband Q port outputs FM
demodulation signal.

The [AM Digital Gain] and the [FM Digital Gain] in the [AM/FM Demodulatidhmenu is available for the
adjustment of output voltage. The gain of 451 Series Signal/Spectrum Analyzer islB by default, so the
output voltage of the demodulation signal will double if you set the output gaidEs 6

i Set detector output

The 4051 Series Signal/Spectrum Analyzer carries out the envelope detector and logarithmic detector for the
RF signal with digital processing technology and outputs through the narrowband | port on the rear panel with
SMA female connector. The step configuratisrcarried out for the detector bandwidth within 100-HD

MHz on the basis of-2-5. When the 40 MHz broadband digital IF (option H38A) is being configured, the
detector bandwidth can be extended to 40 MHz.

You can set the output as logarithm or lingawith the [Output Options] in the [Detector Outggtmenu,
while the default setting of th051 Series Signal/Spectrum Analyzer is logarithm. The [FM Digital Gain] in
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the [Detector Outpuf menu is also available for the adjustment of the voltagestafotor output signal. The
4051 Series Signal/Spectrum Analyzer islB by default.

The [Bandwidth] menu in the function settings menu of [Reconstructed Signal Qiptiie 4051Series
Signal/Spectrum Analyzer is only used to indicate the value of the current IF bandwidth (reconstructec
output), demodulation bandwidth (AM/FM demodulation outpuf@rdemodulation output) or the detector
bandwidth (detector output). If thosarpmeters are required to be changed, the settings can be carried
selecting relevant menu through théMeas Setup key of measurement functions.

The functions including reconstructed IF output, AM/FM demodulation oufutiemodulation output and
detector output of th&051Series Signal/Spectrum Analyzer are only applicable tt/@hanalysis mode and
transient analysis mode.

i Set broadband logarithmic detector output (option HO8)

The second IF signal inside th#51 Series Signal/Spectrum Analyzer will go though one fast log
amplification and detector module, and it will output the detector signal to the detector output port (BNC) of
the rear panel. For everydB change in RF input signal, the opeincuit output leel of the detector output

port varies about 25 mv. When the power of the RF input signal is 0 dBm, the voltage of the detector output
port is 1 V (Different Series Signal Analyzers may vary slightly on this). In comparison with the digital
detector outputthe detector output features faster rise time and shorter delayed response time), which can be
used for the test of pulse signal.

The function can be opened or closed with [Detector Output] menu in the [Reconstructed Signa5Output
menu by pressing Input/Outpu® key on the front panel.

4) SetHigh IF output

The4051Series Signal/Spectrum Analyzer connects the intétitgd IF of analyzer to the IF 1 output port on
the rear panel (SMA female) The function can be opened or closedHigih [F Output] mewu by pressing
0 Input/Outpu© key on the front panel.

4051 Series Signal/Spectrum Analyzer uses the electronic switch to control whether the second IF sig!
used for the internal service or outputted to external ports, so the analysis function cannot execute prc

when the second |I®Gndutput i s selected as

4.1.3 Operation guidance on general analysis and display function

The section mainly describes the operation guidance on the general analysis and display that are carried out by
the 4051 Series Signal/Spectrum Analyzer using trace and marker under the spectrum analysis mode.
Regardless of measurement mode or measurement task, those operations are of great help to familiarize yo.
with the 4051 Series Signal/Spectrum Analyzer and its udee easurement and analysis method may vary

if you are using other measurement modes, please refer to the user manual of corresponding measuremen
mode.

Trace detector and trace operakont ¢+ ¢+ ¢+ ¢+ F L EEEREEEFEEFLF82
mvarked ¢+ F LSRR 87
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4.1.3.1 Trace detector and trace operation

The trace refers to a set of sampling points of data, each of which (x, y) has one x value generally representing
frequency or time and y value generally representing amplitude. Each data point is also called trace point. In
any trace, the first data poiigt called trace 0, while the last one is called trace (sweep {i9inthe trace

points are also called sweep points. For the spectrum trace, one trace point is generally corresponding to one
frequency interval, also called Bucket sometimes, and theumzhvalue Y represents a measured data
corresponding to one Bucket. The menu corresponding td faced key on the front panel can help you
configure the measured trace and complete the trace operation.

Each trace can be considered to be one analyslsrimepted to the measured data. Each trace window of the
4051 Series Signal/Spectrum Analyzer can display 6 traces. The trace configurations determine how the
measured data analyzes and displays. The section mainly describes how to configure the tremeutnd e
trace operation.

1) Concept of trace detector

When the sweep type is sweep under the spectrum analysis mode, the Series Signal Analyzer control the LO
by digital mode to carry out step sweep in smallest frequddayng the entire sweep period, the sampling
points captured by ADC in the digital IF circuit are much larger than the sweep points that used by the Series
Signal Analyzer for display. When the sweep type is FFT, the Series Signal Analyzer tunes thigxe® to
frequency point. During the entire measurement period, after the FFT is carried out, the sampling points
captured by ADC in the digital IF circuit may be larger than the sweep points that used by the Series Signal
Analyzer for display.

E.g., we assue that the sampling frequency of ADC is 100 msa/s, sweep points are 1000, sweep time is 100
ms and the span is 1 GHz. For each sweep, the Series Signal Analyzer capture3shd@slifg points,

which are needed to be turned into 1001 trace data. Equilyaleevery 100,000 sampling data is
corresponding to the trace data at one point, while each trace datum represents the signals appeared with
frequency range of 1 MHz. If the sweep points are added, the span corresponding to each trace datum is
narrower the measured results are more stable and the frequency readout accuracy is higher.

From the above analysis, it can be seen that the trace display needs to turn the more sampling data points intc
the less sweep trace points, which is what the trace detesstds to do.

There are many types for the trace detector modes4U%% Series Signal/Spectrum Analyzer has 7 trace
detector modes:

U Normal detection

Take the maximum value and minimum value from the sampling data assigned to each trace point and display
them at the same time.

i Positive peak detection

Take and display the maximum value from the sampling data assigned to each trace point.
U Negative peak detection

Take and display the minimum value from the sampling data assigned to each trace point.
i Sampling Value Detector

Take and display the last value from the sampling data assigned to each trace point.

U Power Average Detector

Also called root mean square (RMS) detector. Calculate the root mean square of all sampling data assigned to
each trace point; thé051Series Signal Analyzer envelopes the detector for the RF input signal and obtains
linear voltage. After square these voltage values, take sum and divide the count of sampling data points
corresponding to each trace point. Finally, take square root. Weescale is logarithm, take 20 times of
logarithm transformation for these RMS values (with 10 as base) and obtain the trace data. When the scale
type is linear, those RMS values are trace data.
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U Voltage Average Detector

Also called average (AVG) detectdrake linear average for all sampling data assigned to each trace point;
the 4051 Series Signal Analyzer envelopes the detector for the RF input signal and obtains linear voltage.
After summing those voltage values, divide the humber of sampling data points corresponding to each trace
point. When the scale is logarithm, take 20 timkebgarithm transformation for these RMS values (with 10

as base) and obtain the trace data. When the scale type is linear, those average values are trace data.

U Video Average Detector

Also called Logarithm Power Average Detector, i.e., take the logarithwempaverage value for all data
assigned to each trace point; earlier Series Signal Analyzer generally displays the measurement trace of
logarithm scale, and all filtering and averaging are based on the logarithm power data; the trace is generally
called & video signal. After digital IF processing is adopted, to make measurement results same as the earlier
Series Signal Analyzer, the video average detector function is added.

The trace detector mode 4051 Series Signal/Spectrum Analyzer can be manuatlpisset as auto selection.
When the detector mode is set as auto selection, the Series Signal Analyzer will automatically select the
suitable detector mode based on the current trace processing mode, marker function and trace average type.

2) Concept oftrace processing

When the Series Signal Analyzer is in the continuous sweep mode or has carried out the sweep measuremen
continuously for many times, the trace processing mode determines how the current measured trace deals with
the previous measured tescto obtain new trace.

The4051Series Signal/Spectrum Analyzer has four trace processing modes:

0 Refresh

New trace is directly assigned with the current measured trace, irrelevant with the previous measured traces.
U Average

Based on the average count N Betthe d Meas Setuf , update trace is obtained after averaging the
performance index of the measurement trace.

Detailed algorithm:
New trace = ((K1) previous trace + current measurement trace)/K
Where, K is accumulated average count.

Under continuous measement, when K is accumulated to the average count N set i Meas Setuf ,
the K will always equal to N. Under single measurement status, when K is accumulated to the average count
N set in thed Meas Setup , the measurement will stop.

i Max. Hold
The newtrace data is assigned with maximum value of previous measured trace data.
0 Min. Hold
The new trace data is assigned with minimum value of previous measured trace data.

For each trace activated, the trace processing mode is defaulted to refreskOBltBeries Signal/Spectrum
Analyzer.

3) Trace display ON/OFF

The trace display ON/OFF indicates whether the trace will execute and be displayed on the display are of the
front panel. There are four types of #@51Series Signal/Spectrum Analyzers:

U0 Refresh Dispay(Trace on)
New trace will execute refresh in the internal part of application (backstage) and will be displayed on the

display area of the front panel.
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U  Static Display (View)

When the trace [ View/Blank] i s s emosteasentiraté amdvdd nott h e
go through trace processing. The latest trace will be displayed in the display area of the front panel.

U Backstage RefresiiBackground)

New trace will execute refresh in the internal part of application (backstage), but displeeyed on the
display area of the front panel. This type is commonly applied in remote control.

U Display OFFBIlank)

AiDi splay OFFO0O indicates that the Series Signal An
display. That means, the trasenot activated and is OFF.

For each trace activated, ti@ace onis defaulted to refresh display in td®51 Series Signal/Spectrum
Analyzer.

4) How to activate and configure trace

The 4051 Series Signal/Spectrum Analyzer can activate up to 6 traceg aathe time including Trace 1,

Trace 2, Trace 3, Trace 4, Trace 5 and Trace 6. The Series Signal Analyzer only activates Trace 1, the
processing mode of Trace 1 is ARefresho, Di spl ay
of Trace defalts to auto and other 5 traces are in Display OFF (OFF) state by default.

The prompt area of screen trace message displays:

T1[W, N]

Multiple traces can be selected, activated and configured with [Select Trace] submenu by pr@saoe)

key on the front paneFor the purpose of better understanding and reasonably configuring the trace, we
assume that the Series Signal Analyzer is in the default state and the Trace 1 is activated with processing
mode of fARefresho, Di spl ay ON/ctoriMBde automaticalty sefe®Rezlfag e s h
Normal. Please activate and configure Trace 2 based on the following steps:

Step 1. Select Trace 2:

Select the Trace 2 in the [Select Trace] submenu by predsifrgced key on the front panel. After it is
selected, the $ies Signal Analyzer returns to the previous menu automatically. Then the [Select Trace] soft
key menu displays [Select Trace 2], which indicates that the subsequent trace processing mode settings anc
trace Display ON/OFF operation are only applicabld&Trace 2.

Step 2. Select the processing mode of Trace 2 and activate Trace 2:

When you press the&CJear Writd soft menu, the Series Signal Analyzer will automatically activate the Trace
2 and set its processing mode as Refresh, [View/Blank] mefuar® [Or) and detector mode as Auto.

If you directly enter the [View/Blank] menu instead of pressitigér Writg soft menu and selectface O,

the Series Signal Analyzer will also activate the Trace 2 and set its processing mode as Refresh, [View/Blank]
as [frace O and detector mode as Auto. It can be seen thatTiaed O soft menu appears light blue
representing active.

Step 3. Select Max. Hold for the processing mode and sample detector for the detector mode of Trace 2:

By pressing [Max Holdfmenu t he Trace 2 will be set as Max. Ho
Max Hold] menu and the detector mode of Trace 2 will be automatically set as Auto same as Trace 1. The
detector of Trace 2 will be changed to manual sample detector by sgl&dimple] for the detector in the
[Detector] submenu.

N
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Traces and the type of detector

As the4051Series Signal/Spectrum Analyzer can only use one type of detector at the same time, othe
traces will change to use the same type of detector when the detector mode of any trace is changed.

5) Rules on auto trace average and auto trace detector

If the trace average type is set as auto, the Series Signal Analyzer will automatically select the average type
based on the detector type, marker function, amplitude scale, etc. Of the corresponding trace. Rules on auto
selection of average type: if tracetector (for detector, please refer to relevant information stated in the
section of 4.1.3) is power average, the average type is selected as power average; if the trace detector (for
detector, please refer to relevant information stated in the se€toh.8) is voltage average, the average type

is selected as voltage average; if the noise marker, bandwidth power or bandwidth density of the marker
function (for marker function, please refer to relevant information stated in the section of 4.1.3)ed, dpe

average type is selected as power average; if the amplitude scale (for amplitude scale, please refer to relevan
information stated in the section of 4.1.2.4) is selected as linear scale, the average type is selected as voltage
average or video avage.

If the trace detector is set as auto, the Series Signal Analyzer will automatically select the detector type based
on the processing mode, average type, marker function, amplitude scale, etc. Of the corresponding trace.
Rules on auto selection of téetor type: if the noise marker, bandwidth power in the marker function of the
current trace or any function of bandwidth density function is enabled, the detector mode is automatically
selected as power detector; if the trace average type is power gvragletector mode is automatically
selected as power detector, if the trace processing mode is Max. Hold, the detector mode is automatically
selected as Max. Value; if the trace average is voltage average, the trace detector is automatically selected as
voltage average; if the amplitude scale is linear scale, the detector mode is selected as voltage average detectc
if the trace average type is selected as video average, the detector mode is automatically selected as videc
average,; if the trace procesgiis Min. Value Hold, the detector mode is automatically selected as Min. Value

or normal.

If the trace average type and trace detector type are auto, the auto rules are based on the last settings. E.g.,
the last operation is trace average type setfitige auto rules of detector type are followed; if the last
operation is detector type settings, the auto rules of average type are followed.

6) Clear trace and clear all traces

Clearing trace is to restore the trace data currently selected in the Sgnals/alyzer to defaults. If the
current trace processing mode is not Min. Hold, clearing trace will reset the trace data to the minimum value
state; if the current trace processing mode is Min. Hold, clearing trace will reset the trace data to maximum
value state.

Clearing all traces is to restore all trace data currently selected in the Series Signal Analyzer to defaults. If the
current trace processing mode is not Min. Hold, clearing trace will reset the trace data to the minimum value
state; if the tace with processing of Min. Hold exists, clearing trace will reset the trace data to maximum
value state.

Clearing trace and clearing all traces will not change any variable and parameter of analyzer.
7) Open and use trace operation

Trace operation refers to the mathematical operation carried out to the data of two traces. The Series Signal
Analyzer can take mathematical operation for any two traces from the active 6 ones, and save the results to the
update data of the second trackeTirace operation in th#051 Series Signal/Spectrum Analyzer includes
addition and subtraction.

The math rule is used for specifying the data type of two traces under processing, including logarithmic power,
linear voltage (current) or linear power.
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The trace operation will be executed witkl&th] submenu in the [More1/8] menu by pressing Trace
key on the front panel. Specific steps are as follows.

Step 1. Select the trace corresponding to the Operand through [Operan@ Select menu:

Select any tracamong Trace 1 to Trace 6 by pressing [OperaBfir@enu; if the trace selected is not active,
the Series Signal Analyzer will automatically activate this trace.

Step 2. Select the trace corresponding to the Operand through [Operan@& menu:

Select any tree among Tracé to Trace 6 by pressing [Operan@2menu; if the trace selected is not active,
the Series Signal Analyzer will automatically activate this trace.

Step 3. Execute trace addition:

When the [Op1+Op20p2] menu is pressed, the Series Sigralgzer will automatically activate the trace
operation and carry out addition operation to the trace corresponding to Operator 1 and the trace
corresponding to Operator 2 and then save the results to the trace corresponding to Operator 2.

Step 4. Executdrace subtraction:

When the [Opi0p2>0p2] menu is pressed, the Series Signal Analyzer will automatically activate the trace
operation and carry out the subtraction operation to the trace corresponding to Operator 1 and the trace
corresponding to Operat@rand then save the results to the trace corresponding to Operator 2.

Step 5. Change operational rules:

When the Modej menu is pressed, the data type of two traces in the operation will be changed. Operational
rules are logarithmic by default.

Step 6.Close trace operation:
When the [OFF] menu is pressed, the Series Signal Analyzer will close the trace operation.

The operation results can only be obtained by executing sweep measurement. During process of traci
operation, clearing trace, uplaad trace and copying trace from file will affect the results of trace operat
so those operations should be avoid.

8) Understand the relation of trace processing and trace operation

The trace operation is the mathematical operation carried out toittent active traces (any two traces from

6 ones) during one sweep, while the trace processing is to average or hold the traces obtained during many
sweeps. Whenever the trace operation function is enabled, operational rules are changed or opeegtor select
is changed, the trace data saving operation results will be cleared and the sweep measurement will be re
executed.

After the trace is obtained, execute trace operation, then trace processing and save the processing results t
new trace for display or #t transferred to the users through programmable interface. The specific relation is
shown in Fig. 4.4.
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Corresponding to

Current Trace Ll
Corresponding to
Operator 1 %
B Trace Operation| e
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Correspondingto | o Update Trace
Operator 2 NA {Trace Operation » Corresponding to

Operator 2

Current Trace
Corresponding to
Operator 2

Fig. 4.4 Relation of Trace Processing and Trace Operation

Fig. 4.4 provides the relation figure of trace operation and trace processing corresgon@iogrator 2.

When the trace operation function is enabled, the current trace data of trace processing comes from the results
of trace operation, while the trace operation function is disabled, the current trace data of trace processing
comes from the tiges obtained currently, then update the trace after trace processing including averaging or
holding with previous trace. The trace updated is used for display or transferred to the users through
programmable interface.

The Series Signal Analyzer will alwayexecute trace operation and trace processing to all active traces based
on the sequence of Trace 1, Trace 2, Trace 3, Trace 4, Trace 5 and Trace 6, which is very important. E.g., if
the Operator 1 set by you is corresponding to the Trace 1, while tmat@p2is corresponding to the Trace 2,

the current trace corresponding to the Operator 1 is the trace data that has already gone through detector anc
trace average/hold when the Trace 2 is executed.

9) Copy trace

Copying trace is used to help you select dlaga of one trace (e.g., Trace 1) and copy them to any trace
selected (e.g., Trace 2). Note that Copy Trace is only an operation rather than parameter setting; therefore, it is
only performed once and not for every sweep and measurement.

The Copy Trace Wlibe executed with [Copy] submenu in the [More §2nenu by pressing Trace) key
on the front panel. Assuming that we hope to copy the data of Trace 2 to Trace 3, the execution steps are as
follows:

Step 1. Select Trace 2 as the one corresponding to Bperand 1 through [Operator 1§ menu:
Select Trace 2 by pressing [Operar@irhenu after entering [Copy] submenu.

Step 2. Select Trace 3 as the one corresponding to the Operand 2 through [Operatdg] 2nenu:
Select Trace 3 by pressing [Operai@ i2enuafter entering [Copy] submenu.

Step 3. Execute Copy Trace

The Series Signal Analyzer will execute single Copy Trace by pressing-pO@p2] menu after entering
[Copy] submenu.

4.1.3.2 Marker

Marker can help you quickly select and read specific trace atedaaccurately locate the position of one
measured data in the trace, obtain its information and indicate its position. Each active windowOaflthe
Series Signal/Spectrum Analyzer can activate up to 12 markers.

The marker function is to execute the mooenplicated measurement process and calculation function on the
basis of marker measurement, which can help you execute noise measurement, signal demodulation, high

accuracy frequency measurement, etc.
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The section mainly describes the basic concept apdatipn methods of marker and marker function. The
marker function is not available for all measurement modes and measurement functions. The corresponding
menu will not display in the measurement function without marker or marker function.

1) Type of marker
The4051Series Signal/Spectrum Analyzer has three types of markers:
U [Normal Marker]

Indicating that the marker is position marker. The normal marker can move on the trace points by assigning X
Axis value, and the corresponding trace value is the absallite gf Y Axis.

U Delta Marker

Indicating that the marker is numeric mark&he delta marker refers to the relative value between the
selected marker and its reference marker. The delta marker can move on the trace data by assigning the
relative value of X Axis between itself and its reference marker.

U Fixed Marker

Indicating thatthe marker is position marker. As the name suggests, the fixed marker means that it remains
stationary in the designated position. The fixed marker can move by assigning X Axis and Y Axis-or peak
peak search. Once the move of fixed marker is finishedll itemain stationary. If the normal marker or delta
marker is to be changed to fixed marker, the X Axis position and Y Axis value corresponding to the marker
will remain unchanged.

2) Active marker

One marker is corresponding to one trace, so the markiebavictivated only when it is displayed on the
active window. If the trace display in the current active window is closed, the corresponding trace marker and
marker function will automatically close accordingly. The active marker appears white diamadhd in
corresponding screen position.

By default, when thé MarkeiQ key on the front panel is pressed, #@51Series Signal/Spectrum Analyzer
will automatically activate Marker 1 with type of normal marker, which is corresponding to the trace selected
currently, and place the position of marker in the center of display area, namely the center of x Axis.

The Series Signal Analyzer will automatically activate the markers and set them as normal marker after being
selected through soft keys after enteriSglpct Marke.

4.2 Advanced operation guide

This section introduces the aBVely complex measurement procedures40b1 Series Signal/Spectrum
Analyzer.

Multi-signal measurement ¢+ ¢+ - ¢+ F FFFFFEFEFEFEEFEFEFEEFEEEEEFEREEREEFEFEEREEFLF 89

Distortion measurementt + + + ¢+ - F FFFFFEFFEFEEFEFEFEEFFEFEREEFEEFEFLFF 98
. Measuremerégmall signabl- ¢ - F ¢ FFFFFEFEEFEEEEEFEEFEEEREREEEFREEFEFEFT 107
. Increase frequency resolution by using frequency count futction I F - I F F F I I I | 112
. Noise signal measuremént I + ¢+ - F F FF O FFEEFEEEEFEEFEEEEEREEEEFEEFEERF 114
. AM signal demodulation - + -+ ¢ F ¢+ FFFFEFFEFEEFEEFEEFEFEEREFEEREFEEREFERF 2117
,  Drift signal measurementl- ¢ + ¢+ ¢+ ¢ FFFFFFEFFEFEFEFEFEREEFEEFEEREFFEREFF 2123

Improvement of amplitude measurement accuracy by applying amplitude correction furlctiori26
Time gate measuremént ¢ - ¢+ - FF FFFFFEFEEFEFEEFEEEEREEREEFEEEFLF 128
Chaanel Power - -+ FFFEFEFEEEEEEEEEEEEEFEFEFEEEREEREREEREEREREREREFFF 142
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Occupied Bandwidth - F ¢+ F ¢+ FFFFFEFFEFEFEEFEEFEEEEREEEFEREEEREFEFF 144
., Adjacent Channel Powert ¢+ I+ FFFFFEFEFEFEFEEFEEFEEFEREEEFEEFEFEF 146
Power Statistie I + -+ ¢+ FVFFFFEFEFEFEFEEFEEFEEFEEFEEEFEREEFEEREEREEFTF 150
., Burst Power I F FVFEFEFEFEEFEEEEFEEEEEFEEEEEEEFEEEEREFEREEEEREEFLFF 154
Harmonic Distortioh I +F + - ¢+ - F - FFFFEFEFEFEFEEFEEFEEFREFEEFEEFEFEEFFI] 156
Threeorder Intermodulationt - + -+ F - FFFFFEFEFEFEFEFFEEFFEEREEFFEEFFFTFF 158
. Spurious Emissignt + ¢V FEFEEFEFEEEEFEEEEFEFFEEEEEFEEREEEFEREEEEFT 160
Spectral emission mask- - F - F ¢ - F O FFEFEFEEEEFEEFEREEEEEEREEFEEREEFEFFEFF 162
, Display and limit ling ¢+ - - F FF FFEFEFEFEEFEEFEFEFEFEREEEREEFLEFL 164

4.2.1 Multi-signal measurement

4.2.1.1 Use delta marker to compare signals on the same screen

Users may find it easy to compare frequency difference and amplitude difference between sigddlSiwith
When two signals are shown on the screen at the same time, the Series Signal Analyzer can calculate their
difference in frequency and amplitude wiktte delta marker function.

In this section, we take the reference signal output of 10 MHz of the analyzer as input to demonstrate how to
measure the difference in frequency and amplitude of two signals on the same screen.

Step 1: connect reference signalubput of 10 MHz on the rear panel of the analyzer to the RF input
port on the front panel.

Step 2: set the analyzer at spectrum analysis mode and then reset it:
U Pres®d ModeO and [Spectrum].

U Pres® Presed .

Step 3: set center frequency, frequency span anaference level of the analyzer in order to observe 10
MHz reference signal and its 20 MHz harmonic at the same time:

U Pres® Frequenc{ , [Center Freq] and enter 25 MHz.

U Pres®d Span/X Axi© , [Span] and enter 40 MHz.

U  Pres®d Amplitude/Y AxisO , [RefLevel]and exter 0 dBm.

Step 5: open a marker and search for the maximum peak on the trace:

U Pres® Peak Search to ensure the marker is on 10 MHz reference signal.

[Next Pk Left] andNext Pk Right] soft keys in the peak menu can enable shift of the marker from one
peak to another.

Step 6: retain the first marker and trigger a second delta marker:
U Pres®d MarkelO and [Delta Marker].

The diamond symbol of the first marker changes fraolv to red solid, indicating the first fixed marker
(reference point) and the marker No. Changes to 2. The second marker has a diamond symbol with a number
of 1R2, representing the delta marker. When [Delta Marker] is pressed for the first time, tveosnoaddlap

at the same frequency point.

Step 7: use the knob or peak search key on the front panel to move the delta marker to another signal
peak:
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U Pres® Peak Seardh and [Next Peak].

Difference in amplitude and frequency of two markers are shown iménker result area at the top right
corner of the screen. As shown in Fig. 4.5.

Spectrum - Swept SA 11:05:12  2016/7/6

Ref: Int Couple: AC  |Input: RF Atten:10dB
FreeRun Continuous |Avg : Off Time Gate:Off

Mkr X Value : 10.000000000 MHz Peak Search

Ref Level 0.00 dBm AL Deltalrrl] 10.00MHz |
Log 10.0 dB/Div _ T2IW, NI TAIW, N] TS[W,N] 47.83dB Next Peak
h‘LEZ[Tl] 10. OOMHz \
i Y : -6.48dBm|
H ‘ Next Pk Right
1 ‘ Next Pk Left

| Marker Delta
| Mk—>cF

Center Freq 25.000000MHz ) Sweep Time 5.00000ms (1001Points) )
RBW 390.00kHz VBW 390.00kHz

Fig. 4.5 Use of delta marker function

Frequency readout accuracy can be further improved by enabling frequency count function.

4.2.1.2 Use delta marker function ta@wompare signals not on the same screen

How to measure difference in frequency and amplitude of two signals not on the same screen? (Such
technology is very useful for measuring harmonic distortion of low level under bandwidth with small
frequency span arldw resolution.)

In this section, we take the signal output of 10 MHz of the analyzer as reference to demonstrate how to
measure difference in frequency and amplitude of two signals when one is inside the screen while the other is
outside.

Step 1 connectreference output of 10 MHz on the rear panel to the RF input on the front panel.
Step 2 set the analyzer in spectrum analysis mode and reset such mode:

U Pres®d Moded and [Spectrum].

U Pres® Presed.

Step 3 set center frequency, frequency span and refererdevel of the analyzer in order to observe 10
MHz reference signal:

U Pres®d Frequenc® , [Center Freq] and enter 10 MHz.

U Pres®d Span/X Axi© , [Span] and enter 5 MHz.
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U Pres®d Amplitude/Y AxisO , [RefLevelland enter 10 dBm.

Step 4: open a marker, set it to thepeak of 10 MHz reference signal and then set center frequency as
marker frequency (10 MHz):

U Pres®d Peak Seardh.

U Presd Mar k®rand [ Marker Y Center Freq].
Step5: trigger a second delta marker:

U Pres®d MarkelO and [Delta].

Step6. increasecenter frequency to 10 MHz in order to observe 20 MHz harmonic of 10 MHz reference
signal:

U Presd Frequenc® , [Center Freq] and yO .

Move the first marker and the delta marker to the left of the screen at the peak of 10 MHz reference signal.
Step7. movedelta marker to peak frequency of 20 MHz harmonic signal:

U Presd Peak Search.

iY20 shown on the |l eft of the screen in Fig. 4.6
than the scope displayed on the screen. Delta marker 1R2 app¢laes2ZhMHz harmonic frequency point.

Delta marker result shows difference in frequency and amplitude between 10 MHz reference signal and 20
MHz harmonic signal.

Spectrum - Swept SA 11:06:55 2016/7/6

Ref: Int | Couple: AC  |Input: RF |Atten:10dB | ‘
FreeRun Continuous :Avg : Off | Time Gate:Off

Mkr X Value :  |10.000000000 MHz

Peak Search

Ref Level 10.00 dBm

Log 10.0 dB/Div Next Peak

Next Pk Right
Next Pk Left
Marker Delta

Mkr->CF

Center Freq 20.000000MHz Sweep Time 5.00000ms (1001Points) Span 5.000000MHz
RBW 50.00kHz VBW 50.00kHz Sweep Type: Swept

Fig. 4.6 Delta marker of two signals on different screens
Step8. close all markers:
U Pres®d MarkelO and [OFF].
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4.2.1.3 Distinguish measurements of two signals with constant amplitude
1) Basic Concepts

For frequency response of a simfilequency signal, the Series Signal Analyzer has a trace of the shape of the
selected IF filter (usually referred as resolution bandwidth (RBW) filter). When the filter bandwidth is
changed, trace width shown by the amelywill change accordingly. The resolution bandwidth is usually
defined as 3B bandwidth of the filterOr sometimes, @B bandwidth of the filter.

A basic characteristic of the Series Signal Analyzer is that it can separate each spectrum component from a
composite signal. While separation of such component depends upon the resolution bandwidth used. If the
resolution bandwidth is too large, it may bapossible to distinguish each spectrum component, thus
displaying only one signal.

To distinguish two signal of constant amplitude, the resolution bandwidth has to be less than or equal to signal
frequency interval. If the resolution bandwidth is eqoahie frequency interval, adB dip will appear in the

spectral view between two signals. The smaller the resolution bandwidth is, the deeper the dip goes. Therefore,
distinction between signals will be clear

For Series Signal Analyzer in sweep modee sweep time is automatically set as 1/RBMY ensure
measurement accuracy. With frequency span remaining unchanged, if the bandwidth is narrow, higher
frequency resolution should be obtained at the cost of higher sweep time. If the resolution redO0danéyy,

the sweep time will increase by 100 times40%1 RBW can be set to as large as 20 MHz.

To optimize sweep time and maintain standard measurement of the analyzer, the swe@pStivee(D ,
[Sweep Time]) and sweep typ& Sweel® , [Sweep Setup] an@weep Type]) can be set as auto.

2) Measure two signals with frequency interval of 10&Hz

In this section, two signals of constant amplitude with frequency interval diH8@re analyzed by reducing

their resolution bandwidth and video bandwidth. Attention should be paid to ensure that the resolution
bandwidth selected should be equal to signal frequency interval and that the video bandwidth should be
slightly smaller than # resolution bandwidth.

Step 1 connect two signal sources to the RF input port of the analyzer as shown in Fig. 4.7.

Signal generator Signal/spectrum analyzer

Fig. 4.7 Test instrument connection diagram of two input signals

Step 2 set frequency of one signal generator at 300 MHz and the othet 300.1 MHz and them set
output amplitude of both generators at-20 dBm.

Step 3 set the Series Signal Analyzer in spectrum analysis mode and reset:
U Pres®d Moded and [Spectrum];

U Presd Presed.

Step 4 set parameters of the analyzer:

U Pres®d Frequenc® , [Center Freq] and enter 300 MHz.
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i Presd BWO, [Res BW-Man] and enter 30@Hz;
U Pres®d Span/X Axi© , [Span] and enter 2 MHz.

U Pres® Tracd), [More 1/, [DetectoS] and [Peak] to switch the detector mode to positive peak. Then
you canseethere is only oa signal peak on the screen of the analyzer as shown in Fig. 4.8.

Fig. 4.8 Spectrogram when resolution bandwidth (@89 is larger than signal frequency bandwidth

Step 5 change resolution bandwidth to 10kkHz to make it equal to frequency interval of two signals
and reduce video bandwidth to 1&kHz:

i Presd BWO, [Res BWANBMan] and enter 10kHz;
i Pres® BWO, [Video BW-Man] and enter 1kHz.

You can clearly distinguish two signals with two independent peakspmof them, as shown in Fig. 4.9.

Video bandwidth setting

The video bandwidth is set as B8z in order to show level reduction between two signals in the center ¢
screen. For large video bandwidth, video voltage generated by the envelope detector cannot be fully

suppressed. Therefore, additional voltage will be generated in the transitaf &s@® and displayed on the
trace.




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































