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Foreword

Thank you for choosing
and using the 4957B RF
analyzer developed and
produced by Ceyear
Technologies Co., Ltd.!

With meeting your
requirements as our duty,
we will provide you with
high-quality  instruments
as well as good after-sales
service. Ceyear will insist
on the consistent tenet of
"high quality and
considerate service” and
the promise to provide our
users with satisfactory
products and services.

Manual No.
YQ2.732.1032SSCN

Version
A 2022.6

Ceyear Technologies Co.,
Ltd.

Manual Authorization

The contents of this
manual are subject to
change without notice.
The final right to interpret
the contents and terms
used in this manual
belongs to Ceyear
Technologies Co., Ltd.

The copyright of the
manual belongs to Ceyear
Technologies Co., Ltd, no
modification or alteration
can be made to the
manual contents by any
unit or person without
approval of the Institute,
and no reproduction or
propagation of the manual
can be made for profits,
otherwise, Ceyear
Technologies Co., Ltd
retains the right of
pursuing legal
responsibilities from any
infringer.

Product warranty

The product warranty
period is 18 months
starting from the delivery
completed. The instrument
manufacturer will repair or
replace the damaged
components according to
the wuser's requirements
and actual conditions
within the warranty period.
For specific maintenance
issues, see the contract.

Product guality
certificate

We guarantee that the
product can meet the
indicator requirement in
the manual upon delivery.
The calibration and
measurement are
completed by measuring
bodies  with national
qualification, with relevant
data to be provided for
reference by users.

Quality/Environmenta

| Management

This product complies with
the quality and
environmental
management systems
during R&D,

manufacturing and testing.
Ceyear Technologies Co.,
Ltd. already has the
required qualifications and

has passed the
certification of I1ISO 9001
and ISO 14001

management systems.

Safety precautions

The symbol "Warning"
indicates a hazard. It
reminds the user to pay
attention to a certain
operation process,
operation method or the
like. Failure to observe the
rules or incorrect operation
may cause personal injury.
Proceed to the next step
only after fully
understanding and
meeting the  warning
conditions indicated.

The  "Notice”  symbol
indicates some important
information which will not
cause danger. It reminds
the user to pay attention to
a certain operation
process, operation method
or the like. Failure to
observe the rules or
operate correctly may
cause damage to the
instrument or loss of
important data. Proceed to
the next step only after
fully understanding and
meeting  the  caution
conditions indicated.







Contents

1 MANUAL NAVIGATION ..ot ettt e e e e e e e e e e e e e s 1
I T =T T 1 e 1= Y Y L6 7 T 1
1.2 RELATED DOCUMENTS ..iitiitietttettte et teseeeeetetesesasaseaetesesssaasssseeeteeesssaaa e seeeteeesssasssrreeteessssasssrereeeeees 2
P2 O Yt o Y | Y LY 3
2.1 PRODUGCT OVERVIEW .. .uteeittte st ieeeeteetteeesssasesaseeesesssssastsssestesssassssssstetessssaastesetetesssaassrreeteeessssannrnees 3
2.2 SAFE OPERATION INSTRUCTIONS ..ottt sttt st 5
3 OPERATION GUIDE ...ttt e e e e e e e e e e e e e e e e ennas 13
TR R T == =7 == o TR 13
3.2 FRONT PANEL AND INTERFACE DESCRIPTION .. .ettteetitieteettetesssssetseeeesessssssiseeessssssssssssseesesssssnnns 31
4 VECTOR NETWORK ANALYSIS MODKE ...ttt 36
4.1 INTRODUCTION TO TYPICAL MEASUREMENTS ....ciiiitttiieiirtiieeiitteisesssesssssssssssssassssssssssssssssssssssenees 36
4.2 IMENU STRUCTURE ......ittetttttttetettieeststttteesssisessssestesstsisbasttetesssssissesetetessinnesreetteeessinmmrreereeessnnnes 48
A 3 IMENU DESCRIPTION ...iiettteitteee et teeeseetteessssaaetaseeetassssssesesetetessssssssseetesesssasssreeeteeesssaasssreeeeessssanns 55
5 SPECTRUM ANALYSIS MODBE ...ttt 67
5.1 INTRODUCTION TO TYPICAL MEASUREMENTS .....ittiieiiiteieessittieessrtesessstssssssstasssssssssssssssssssssssssessns 68
.2 IMIENU STRUGCTURE ... uttttttteeitsieetetetttesssassssssttesesssasissssestessssiasessseestessssisessrtetessssmmisertesesssnnmrsees 95
5.3 IMENU DESCRIPTION 1.uutttttttttettiesestteeetesesssasesssssesesssssasesssssstesessimmssssestessssimmssseeteesssmmmeeeeeessnn 100
6 CABLE AND ANTENNA FEEDER TEST MODE (OPTIONAL) ..cccoooviverieeieiieins 123
6.1 INTRODUCTION TO TYPICAL MEASUREMENTS ....cicttiiteiitiieeiittiesesssseesesstesssssssessssssssssssssssssssssssnees 123
0.2 IMENU STRUGCTURE ... utttteettte et te ettt e e e e e taae e eeteaesesaass e ttesesssaaa e seeeteeesssasasseeeteeesssasasrreeeeeesssaans 129
5.3 IMENU DESCRIPTION 1.uuuttttitttettiesesiteeereessssssesssesetesesssasesssssssessssiamesssseetessssimmesseeetesssssmnmsrreeseesssinn 131
7 VECTOR VOLTMETER MODE (OPTIONAL) ..ocitiiteieeie st see st see e 135
7.1 INTRODUCTION TO TYPICAL MEASUREMENTS ....ctiitiititttetiteeessissessrreeteeessssssssseeseesssssssssseeseesssnnnns 135
T2 IMIENU STRUGCTURE ... uttttetttte et te ettt et e e e taae e eeteeesssaass e eteesesssasas e seeeteeesssasa rseeteeesssanssrseeeeeesssaans 140
T .3 IVIENU DESCRIPTION 1.uuttttttttteetiesesuteeetesesssasesssesetesssssasasssssetesessiamssssestessssimmssseeteesssmmmsrreeeeesssnn 141
8 USB POWER MEASUREMENT MODE (OPTIONAL) ...coovciiiieieeecie e 143
8.1 INTRODUCTION TO TYPICAL MEASUREMENT ...evtitettieeettteetteeesssasesssseeeseessssssssseeseeessssssssseessessssanns 143
8.2 IMIENU STRUGCTURE ...t tttttutttutatstssasssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnnns 145
.3 IMIENU DESCRIPTION .tutttututututusssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssrsnns 146
9 INTERFERENCE ANALYSIS MEASUREMENT MODE (OPTIONAL) ....cc.ccvene... 148
9.1 INTRODUCTION TO TYPICAL MEASUREMENT ...evttteititeettteetteeessiasessseeeeesesssassssseeseeessssssssseessessssnnns 148
9.2 INTERFERENCE ANALYSIS MENU STRUGCTURE ......ctttetttettteeeesieseteeeteeessssssisseeseeesssssessseessessssnnns 151
9.3 DESCRIPTION OF INTERFERENCE ANALYSIS IMENU ...0uvuuvtitireteretesesssesssssssereresessssssssssssssssssssssnnne 153
10 DEMODULATION ANALYSIS MEASUREMENT MODE (OPTIONAL).............. 160
10.1 INTRODUCTION TO TYPICAL MEASUREMENT .....octtitiiittstietesieeseestesieesrestee st sbesssesbesieennestesneeseesees 160

10.2 DEMODULATION ANALYSIS MENU STRUCTURE ....ccuvteitieiitieesieeesieeesieeessteeesnaeesseeessaessnesessneennns 162



10.3 DESCRIPTION OF DEMODULATION ANALYSIS MENU .oieeiiiieitiiiieieeeissiiteeereteesssssssssesseessssnessneens 164

11 CHANNEL SWEEP MEASUREMENT MODE (OPTIONAL) ..cocooviieiiee e 171
11.1 INTRODUCTION TO TYPICAL MEASUREMENTS 1.vvttiiittieesioreeeesiosseesssssseeessaseesssasesesssrsesessssseeesas 171
11.2 MENU STRUCTURE OF CHANNEL SWEEP ...vitiiiottitetiettieesieteeeesietseesssessesessesseesssassessssasesessssssessins 174
11.3 DESCRIPTION OF CHANNEL SWEEP MENU ....ccoiiiittteitteeeteiseeeeteteesssssesaseeesesssssssssssesssssssnssnsnees 175
12 FIELD STRENGTH MEASUREMENT MODE (OPTIONAL) ....ccocviieiiee e 178
12.1 INTRODUCTION TO TYPICAL MEASUREMENTS ...uuuttteiiteeeieiseteeetetessssssessereesssssssssssseesssssssnssnsnees 178
12.2 MENU STRUCTURE OF FIELD STRENGTH MEASUREMENT ...utvviiiieeiiiiiireeiteresssssssrssesesessssssssseens 182
12.3 DESCRIPTION OF FIELD STRENGTH MEASUREMENT MENU ...vvvtiteeiiiieieeiteeeeeseeeeieeeeeeesssnennnees 184
13 LOCATION ANALYZER MODE (OPTIONAL) c..ooiiieiieeee e 189
13.1 INTRODUCTION TO TYPICAL MEASUREMENTS ...uuuttteteeeeeteieeteeeteteesssssessseeeeesssssssssssesssssssnsnsnees 189
13.2 MENU STRUCTURE OF LOCATION ANALYZER ...vvetiiiettieesieeeeesieseeessaseeessaseeessasesessassesesssssseesss 192
13.3 DESCRIPTION OF LOCATION ANALYZER MENU ...oeiiittieeeioteeeesseeeeessaseeessaseeessasesessasesessasseeesss 193
14 SIGNAL ANALYSIS MODE (OPTIONAL)...cctiiiitiieseesie e sie e 198
14.1 INTRODUCTION TO TYPICAL MEASUREMENTS ...uuutiteeeeeeeieieeeeeteteesssssesteeeeesesssssssssssesssssssnsnsnees 198
14.2 SIGNAL ANALYSIS MENU STRUGCTURE ...vvveiiteeetsieeteeeeeeesstesseasetetessssssssasesssesssasssssssesssssssnssnsnees 201
14.3 DESCRIPTION OF SIGNAL ANALYSIS MENU.....iiottieetioteieesioseeesseseeessaseeessaseesssaisesessssesessssseessns 203
15 TECHNICAL DESCRIPTION ..ottt ettt a e e e e e e eeteee e e e e eeneeenns 212
15. 1 WORKING PRINCIPLES ...ttt ettt et e e eee e aeteeeeee e e e seteeeeeaeseeeeaaseeeesaneeeeesanneeeenaneeeenaneeeeans 212
15.2 DESCRIPTION OF FAULT INFORMATION .....ettteettteetteeeeeesteseeeeeteteessassssesetesesssssssssseeesessssnsnnnees 214
L5, 3 REPAIR ettt e et et e e e e e —e et e ——eeae e eeae——eeta——eeaa——eerar——eeaar—aeas 215
16 TECHNICAL INDICATORS AND TESTING METHODS .......ooiiieei e 216
16.1 VECTOR NETWORK ANALYSIS PERFORMANCE INDICATOR TEST .etovveveeieeeeeseteeeesaieeessaieeeeans 216
16.2 SPECTRUM ANALYSIS PERFORMANCE INDICATOR TEST 1iuutveiteteeeieeeieeeteeesessasesneeeeeesssssennnens 224
APPENDIX A PERFORMANCE AND PROPERTY INSPECTION RESULTS......... 243

APPENDIX A RECORD SHEET OF 4957B RF ANALYZER........cciiiiiieiie ettt 243



4957B RF Analyzer User Manuals

Manual navigation
1 Manual navigation

This chapter introduces the user's manual functions, chapter structure and main contents of the
4957B RF analyzer, as well as the instrument-related documents provided to users.
@  ADOULtNE MANUAL ... e e e e e e e e e e e e s e e e e e e e e e e 1
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1.1. About the Manual

This manual introduces the basic functions and operation methods of the 4957B RF analyzer
produced by Ceyear Technologies Co., Ltd. It describes such contents as product features, basic
operations, configuration guide, menu description, remote control, maintenance, technical
indicators and testing methods, etc. of the instrument to help users get familiar with and master the
operation method and key points of the instrument as soon as possible. To facilitate your skillful
use of the instruments, please read carefully this manual and follow its instructions for correct
operation.

This manual contains the following chapters:

Overview

This part introduces in general the main performance characteristics, typical application examples
and safety instructions of the 4957B RF analyzer. The purpose is to enable users to have a
preliminary understanding of the main performance characteristics of the instrument and to guide
users to operate the instrument safely.

Quick Start
This chapter introduces the pre-operation inspection, instrument browsing, basic measurement
methods, measurement window instructions and data storage of the 4957B RF analyzer. so that
users can have a preliminary understanding of the instrument itself and its measurement
processes as a preparation for the comprehensive introduction of the measurement operations of
the instrument hereinafter. This section contains some contents consistent with the relevant
sections in the Quick Start.
Operation Guide
It introduces in detail the operation methods of various measurement functions of the instrument,
including configuring the instrument, starting the measurement process and obtaining the
measurement results. This part mainly includes two parts: functional operation guide and
advanced operation guide. For users who are not familiar with the 4957B RF analyzer, the basic
operation guide introduces and enumerates each function systematically and in detail so that
users can understand and master some basic usage of the RF analyzer. The advanced operation
guide introduces relatively complicated testing processes and advanced operation skills for users
who have basic knowledge about using the instrument but are not familiar with some special
usage, and guides them to implement the measurement processes.
Menus
This part introduces the menu structure and menu items according to the functions to facilitate the
users to query for reference.
Troubleshooting and Repair
This part includes the introduction of the working principles of the instrument, troubleshooting,
error information description and repair methods.
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Technical indicators and testing methods

This part introduces the product features, main technical indicators and recommended test
methods of the 4957B RF analyzer.

Appendixes

Necessary reference information related to the 4957B RF analyzer is provided, including term
description, program-controlled command quick look-up table, menu quick look-up table, error
information quick look-up table, etc.

1.2 Related Documents

Documents of the 4957B RF analyzer include:
User’'s Manual

Program Control Manual

Quick Start Guide

User’s Manual

This manual describes the functions and operation methods of the instrument in detail, including
configuration, measurement, program control and maintenance, etc. The purpose is to The
purpose is to guide users to fully understand the functional characteristics of the product and
master common testing methods of the instrument. Main chapters include:

Manual Navigation

Overview

Quick Start

Operation Guide

Menus

Remote Control

Troubleshooting and Repair

Technical indicators and testing methods

Appendixes

Program Control Manual

This manual introduces remote programming basics, SCPI basics, SCPI, programming examples
and I/O driver function library in detail. The purpose is to The purpose is to guide users to quickly
and comprehensively master the program control commands and methods of the instrument. Main
chapters include:

Remote Control

Program Control Commands
Programming Examples
Error Description
Appendixes

Quick Start Guide

This manual introduces the basic methods for configuration and start-up measurement of the
instrument to enable users to quickly understand the characteristics of the instrument, and master
the basic settings and basic operation methods. Main chapters include:

Get Prepared

Typical Applications

Get Help
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2 Overview

This chapter introduces the main performance characteristics, main applications and main
technical indicators of the 4957B RF analyzer. It also gives introductions on correct operation the
instrument and precautions such as electrical safety.

I = oY [T o3 A O V=Y VANV

@ Safety oOperation INSTIUCTIONS ... ottt it e e e e e e e e e e e aaeeaeenaes 5

2.1 Product Overview

The 4957B RF analyzer has many advantages, such as high performance indexes, high sweep
speed, many test functions, simple operation, etc. In terms of performance indexes, it has
excellent average noise level, phase noise and high dynamic range. In terms of measurement
modes, in addition to vector network analysis and spectrum analysis, abundant option
measurement function modes are also provided, including cable and antenna feeder test, vector
voltmeter, USB power measurement, interference analysis, demodulation analysis, channel
sweep, field strength measurement, etc. Each measurement mode is provided with a variety of
intelligent measurement functions. It adopts the integrated design of 8.4” liquid crystal and
capacitive touch screen to improve the clarity of display and the convenience of operation. It is
handheld, small in size, light in weight, flexible in power supply, easy to operate, and suitable for
field use.

@  ProdUCE FRAIUIES . ..ot e e e e e e e e e 3

@  TypicaAl APPlICAIONS . . et 4

2.1.1 Product Features

The 4957B RF Analyzer adopts the design idea of high integration, modularization and
standardization, and has excellent performance.

2.1.1.1 Basic Functions

1) Vector network analysis mode (VNA): For network S-parameter analysis (insertion loss and
gain);

2) Spectrum analysis mode (SA): For basic spectrum analysis of the signal, including field
strength measurement, channel power, occupied bandwidth, adjacent channel power, spurious
template, carrier-to-noise ratio, audio demodulation, IQ capture and other intelligent
measurement functions;

3) Antenna feeder test mode (CAT) (optional): For cable and antenna feeder test (return loss and
failure positioning);

4) Vector voltmeter mode (VVM) (optional): For amplitude, phase, standing wave ratio and
impedance measurement;

5) USB power measurement mode (USB-PM) (optional): For accurate measurement on
continuous wave power via external USB power probe;

6) Interference analysis function (optional): It provides such functions as waterfall chart and RSSI
measurement;

7) Demodulation analysis function (optional): It realizes the demodulation characteristic analysis
of AM/FM/PM signal;
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8) Channel sweep function (optional): It can realize the signal power measurement of multiple
channels or frequencies;

9) Field strength measurement function (optional): It can realize the functions of dot frequency
measurement, frequency sweep measurement and list sweep measurement;

10)Directional analysis function (optional): It is mainly used for positioning interference sources or
unknown signal sources, and the direction of interference signals can be quickly positioned by
using external receiving antenna and electronic compass;

11)Signal analysis function (optional): It provides fast analysis of interference signals, and realizes
the display and playback of historical data with the help of the waterfall chart.

2.1.1.2 High Performance

1) Explicit Average Noise Level: Up to -157dBm@1Hz RBW,

2) Phase noise performance: -106dBm/Hz@ 100kHzfrequency deviation @1GHz carrier;
3) Sweep speed: The minimum sweep time of 1GHz span <20ms;

4) Resolution bandwidth: 1Hz~10MHz;

5) The dynamic range of the system can reach above 95dB;

6) 8.4-inch high-brightness and high-resolution touch screen LCD display, with view of 170° and
sound visuality at direct sunlight conditions.

2.1.1.3 Agility

1) Small size, light weight and built-in lithium battery facilitating field operation;
4) Perfect auto-diagnosis function and status self test;

3) Intelligent power supply management function, with dump energy indication and low capacity
warming;

4) Multiple options to meet different customer’s requirements

5) Two types of USB2.0 ports available for portable storage device connection and PC
communication respectively;

6) One 10/100Mbps network port for local network establishment and remote control;

7) Various auxiliary test interfaces: 10MHz reference input/output interface, GPS antenna
interface, external trigger input interface, etc.;

8) Ol in both Chinese and English, with built-in operation instruction and only help information.

2.1.2 Typical Applications

2.1.2.1 Multiple-field test

1) Filter performance test
Test such indicators of the filter as insertion loss, ripple, and out-of-band suppression.
2) Time domain measurement

Test on cable length and failure positioning via cable and antenna analysis or time domain
function of the vector network analysis mode.

3) Radar and communication system performance test
4) Measure radar network scattering parameter

It can be used in the research and development of all kinds of military and civil radar systems
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and communication systems. It can not only accurately test the frequency, power and phase
noise of all kinds of signals in the process of signal generation, but also test the modulation
characteristics of all kinds of spurious signals, parasitic signals, harmonic distortion and
signals.

5) Spectrum monitoring management

It can be used to manage the airborne radio frequency signal in the control range, and quickly
specify and search various interference signals. For example, it can monitor and manage the
spectrum in such places as the military radio stations, broadcasting stations, communications
equipment, airports, base stations and sensitive areas. It also has the audio demodulation
function, which can be used for radio monitoring.

6) Communication satellite monitoring

It can be used for monitoring the signal spectrum quality, power and power control status of
the communication satellite and discriminating and searching interference signals, ensuring
security, reliability and stability of the communication satellite network.

7) RF identification (RFID) test

It can be used to test the transmitted stray radiation and field intensity of the interrogator,
frequency deviation and occupied bandwidth, and measure the polling and timing of the RF
identification system.

8) Bluetooth field test

2.1.2.2 Test on components, parts and the instrument

It can be used for the DUT S-parameter amplitude, phase and group delay measurement,
featuring efficiency, strong error correction capability, which is widely used in such military and
civiian fields as components, radar, aerospace, electronic jamming and countermeasures,
communications, radio and television.

It can be used for testing such parameters as gain, frequency response, bandwidth, insertion
loss, frequency conversion loss, isolation and distortion of such components and parts as the
cable, connector, amplifier, filter, mixer, attenuator, isolator and coupler.

It can be used to test various instruments and equipment on such performance indicators as the
frequency, power, phase noise, parasitic, harmonic distortion and modulation characteristics
during the R&D, production and maintenance of the signal generator.

2.2 Safe Operation Instructions

Please read carefully and strictly observe the following precautions!

We will spare no effort to ensure that all production processes meet the latest safety standards
and provide users with the highest safety guarantee. The design and testing of our products and
the auxiliary equipment used meet relevant safety standards, and a quality assurance system has
been established to monitor the product quality and ensure the products to always comply with
such standards. In order to keep the equipment in good condition and ensure operation safety,
please observe the precautions mentioned in this manual. If you have any questions, please feel
free to consult us.

In addition, the correct use of this product is also your responsibility. Please read carefully and
observe the safety instructions before starting to use this instrument. This product is suitable for
use in industrial and laboratory environments or field measurement. Always use the product
correctly according to its restrictions to avoid personal injury or property damage. You will be
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responsible for problems caused by improper use of the product or noncompliance with the
requirements, and we will not be held responsible. Therefore, in order to prevent personal
injury or property damage caused by dangerous situations, please always observe the
safety instructions. Please keep the basic safety instructions and the product documentation
properly and deliver them to end users.

- R 1Y 4T o | 1 7
® Operation Status and LOCAtiONS.. ...ttt e e 8
@ EIeCIriCItY Sal@lY .ot e e e e e e ee e 9
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® Battery and power moduUle....... ... 11
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® \Waste Disposal/Environmental Protection........ ..o e 12
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Safety marks on the products are described as follows (Table 2.1):

Table 2.1 Products safety marks

Meaning

Symbol

Meaning

Notice, reminding users of
information to be paid Special
Notes to.

It reminds users of the operation
information or instructions to be

paid attention to.

| O

Turn On/Off the power

Notice, handling heavy equipment.

Standby indication

Danger! Hazard of electric shock. - DC
Warning! Hot surface. N AC
Protective conductive end —~ DC/AC

Grounding

Reinforced insulation protection of the
instrument

Ground terminal

EU mark for batteries and accumulators.
Please refer to Item 1 of "2.2.8 Waste
Disposal/Environmental Protection" in this
section for specific instructions.

Notice, please handle classical
sensitive devices with care.

EU mark for of separate collection of
electronic devices.

Please refer to Item 2 of "2.2.8 Waste
Disposal/Environmental Protection" in this
section for specific instructions.

> pEmEBDD>PD B

Warning! Radiation.Please refer to
Item 7 of "2.2.4 Operation
Precautions" in this section for
specific instructions.
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2.2.1.2 Manual-related Marks

In order to remind users to operate the instrument safely and pay attention to relevant information,
the following safety warning marks are used in the product manual, which are explained as
follows:

Danger mark, personal injury or equipment damage may be caused if not avoided.

Warning mark, personal injury or equipment damage may be caused if not avoided.

A Caution

Caution mark, slight or medium personal injury or equipment damage may be caused if not
avoided.

The "Note" symbol indicates some important information which will not cause danger.

Tips on information about the instrument and its operation

2.2.2 Operation Status and Locations

Please note before operating the instrument:

1)

Unless otherwise stated, the maximum altitude for operating the instrument shall not exceed

4,600m, and the maximum altitude for transporting the instrument shall not exceed 4,500m.
The range of actual supply voltage is +10% of the marked voltage, and the range of supply
frequency ist5% of the marked frequency.

Unless otherwise stated, the instrument has not received any waterproof treatment, do not

place the instrument on surfaces with water, vehicles, cabinets, tables and other objects that
are not fixed and do not meet the load conditions. Please place the instrument securely and
fix it on the surface of a solid object (e.g., an ESD workbench).

Do not place the instrument in an environment where mist is easily formed, for example,

Don’t move the instrument in an environment where cold and heat are in alternation, where
water droplets formed on the instrument may cause electric shock and other hazards.

Do not place the instrument on the surface of a heat-dissipating object (e.g., a radiator). The

Operation environment temperature shall not exceed the value specified in the description of
relevant indicators of the product. Overheating of the product will lead to electric shock, fire
and other risks.
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Do not insert any object into the instrument through the opening on the instrument casing, or

Cover up any notch or opening on the product, which is used for internal ventilation and
preventing the instrument from getting overheat.

2.2.3 Electrical Safety

Precautions for electrical safety of the instrument:

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

Please adopt the AC-DC adapter delivered along with the instrument to supply power to the
instrument. Improper use of the power adapter will cause damage to the internal hardware of
the instrument.

Adopt the 220V AC 3-core stabilized voltage supply for the instrument, so as to avoid any
damage to the internal hardware to the instrument due to high-power peak pulse.

Ensure good power supply grounding to avoid any damage to the instrument.

If the instrument is powered by batteries or with batteries inside, please replace the battery
with one of the same type or recommended equivalent type. Do not put any object into the
instrument from the opening on the shell of the instrument, or pour any liquid onto or into the
instrument shell or the instrument respectively, so as to avoid any internal short circuit or
electric shock, fire or personal injury.

Power off first before wiping the instrument to avoid any electric shock, and use dry or
slightly-wet soft cloth to wipe the instrument surface. Do not try to wipe the internal of the
instrument.

Do not use the product with damaged power line. Check regularly the power line for normal
condition. Take proper safety protection measures, and place the power line properly, so as to
ensure it is free of damage and personnel will not be subject to power line tripping or electric
shock.

Before the instrument is powered on, the actual supply voltage shall match the required
supply voltage of the instrument.

Do not damage the power cord, otherwise electric leakage will be caused, resulting in
damage to the instrument and even injury of the operators. If an external power cord or
extension socket is used, it should be checked before use to ensure electrical safety.

If the power supply socket does not provide an on/off switch, to cut the power of the
instrument, you can just directly unplug the instrument, and therefore, it should be ensured
that the power plug can be inserted or drawn conveniently.

Do not use damaged power cords. Before connecting the instrument to the power cord, check
the integrity and safety of the power cord, and properly place the power cord to avoid the
impact due to human factors, such as, too long power cord that may trip the operator.

Keep the socket clean and tidy, and ensure the plug and the socket in good contact and
reliable engagement.

Neither the socket nor the power cord can be overloaded, otherwise fire or electric shock will
be caused.
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13) The instrument shall comply with IEC60950-1/EN60950-1 or IEC61010-1/EN 61010-1
standards to connect with PC or IPC.

14) Unless otherwise allowed, do not open the housing of the instrument, which may expose
internal circuits and devices of the instrument and cause unnecessary damage.

15) If the instrument needs to be fixed at the test site, a qualified electrician is required to install
the protective earth wire between the test site and the instrument first.

16) Take appropriate overload protections to prevent overload voltage (caused by lightning, for
instance) from damaging the instrument or causing personal injury.

17) When opening the housing of the instrument, do not place objects not belonging to the interior

18)

19)

of the instrument, otherwise, short circuit, damage to the instrument and even personal injury
may be caused.

Unless otherwise stated, the instrument has not received any waterproof treatment, so keep
the instrument from contacting with liquid to prevent damage to the instrument or even
personal injury.

Do not place the instrument in an environment where fog is easily formed, for example,
moving the instrument in an environment where cold and heat are in alternation, where water
droplets formed on the instrument may cause electric shock and other hazards.

2.2.4 Operation Precautions

1)

2)

3)

4)

5)

6)

7

Instrument operators need to have certain professional and technical knowledge, good
psychological quality, and certain emergency response capabilities.

Before moving or transporting the instrument, please refer to the relevant instructions in "2.2.7
Transportation” of this section.

The inevitable use of substances (e.g. nickel) in the production process of the instrument may
cause allergy to personnel. If an operator of the instrument has allergic symptoms (e.g. rash,
frequent sneezing, ophthalmia or dyspnea) during the operations, please seek medical care in
time to find out the reason and solve the symptoms.

Please refer to the relevant instructions in "2.2.8 Waste Disposal/Environmental Protection” of
this section before disassembling this instrument for disposal.

RF instruments will generate high electromagnetic radiation, during which period, pregnant
women and operators with cardiac pacemakers need special protection. If the radiation level
is high, corresponding measures may be taken to remove the radiation sources to prevent
personal injury.

In case of fire, the damaged instrument will release toxic substances. Therefore, the
operators should wear appropriate protective equipment (e.g. protective masks and exposure
suits) for safety.

Laser products shall have different warning signs according to the laser category, because
the radiation characteristics of laser and such equipment have high-intensity electromagnetic
power characteristics, which will cause harm to human body. If the product is integrated with
other laser products (e.g. CD/DVD driver), it will not provide other functions except the
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settings and functions described in the product manual in order to prevent the injury of the
laser beam to the human body.

8) Electromagnetic compatibility level (in accordance with EN 55011/CISPR 11, EN
55022/CISPR 22 and EN 55032/CISPR 32 standards)

Class A equipment:

The equipment can be used except in residential areas and low-voltage power supply
environment.

Note: Class A equipment is suitable for industrial operation environment, because it produces
wireless communication disturbance in residential areas. Therefore, operators need to take
relevant measures to reduce the impact of such disturbance.

Class B equipment:

Equipment need suitable for residential areas and low-voltage power supply environment.

2.2.5 Maintenance

1) Only authorized and specially trained operators are allowed to open the casing of the
instrument. Before such operations, it is required to disconnect the power cord to prevent
damage to the instrument or even personal injury.

2) The repair, replacement and maintenance of the instrument should be performed by
dedicated electronic engineers of the manufacturer, and the parts subject to replacement and
maintenance should receive safety tests to ensure safe use of the product in the future.

2.2.6 Batteries or Power Modules

Before using batteries and power modules, carefully read the relevant information to avoid
explosion, fire and even personal injury. In some cases, disused alkaline batteries (e.g. lithium
batteries) shall be disposed of in accordance with EN 62133 standard. Precautions for use of
batteries include the following:

1) Do not damage the battery.

2) Do not expose batteries and power modules to heat sources such as open fire; avoid direct
sunlight and keep them clean and dry; clean the connection port of the battery or power
module with a clean and dry soft cotton cloth.

3) Do not short circuit the battery or power module. Do not store multiple batteries or power
modules in cartons or drawers because the batteries are likely to cause short circuit due to
being in contact with each other or other conductors; do not remove the original outer
packaging of the battery and power module before use.

4) Batteries and power modules must not be subjected to mechanical impact.

5) If the battery fluid leaks, please do not touch the skin and eyes, otherwise wash it with a large
amount of water and get medical treatment in time.
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6)

7

Please use the manufacturer's original batteries and power modules. Any incorrect
replacement and charging of alkaline batteries (such as lithium batteries) is likely to cause an
explosion.

Discarded batteries and power modules shall be recycled and disposed of separately from
other wastes. Due to the toxic substances inside the battery, they shall be properly discarded
or recycled according to local regulations.

2.2.7 Transportation

1)

2)

3)

If the instrument is heavy, please handle it with care. If necessary, use tools (a crane, for
instance) to move the instrument so as to prevent damaging the body.

The handle of the instrument is suitable for personal handling of the instrument and cannot be
fixed on the transportation equipment when during the transportation of the instrument. In
order to prevent property loss and personal injury, please follow the manufacturer's safety
regulations on the transportation of the instrument.

When operating the instrument on the vehicle, the driver should drive carefully to ensure
transportation safety, and the manufacturer is not responsible for any emergencies during the
transportation. Therefore, please do not use this instrument during the transportation, and
reinforcement and preventive measures should be taken to ensure the transportation safety of
the product.

2.2.8 Waste Disposal/Environmental Protection

1)

2)

3)

4)

Do not dispose of devices marked with batteries or accumulators together with unclassified
waste; Instead, such devices should be collected separately and disposed of in a suitable
collection location or through the customer service center of the manufacturer.

Do not dispose of waste electronic devices together with unclassified waste; Instead, such
devices should be collected separately. The manufacturer has the right and responsibility to
help end users dispose of waste products. If necessary, please contact the customer service
center of the manufacturer for corresponding disposal so as not to damage the environment.

During mechanical or thermal processing of the product or its internal components, toxic
substances (dust of heavy metals, such as lead, beryllium, and nickel, etc.) may be released.
Therefore, specially trained technicians with relevant experience are required to disassemble
the product to avoid personal injury.

During the reprocessing, please refer to the safety operation rules recommended by the
manufacturer to dispose of toxic substances or fuel released from the product with specific
methods to avoid causing personal injury.

12 /248



4957B RF Analyzer User Manuals

Operation Guide
3 Operation Guide

This chapter introduces the pre-operation precautions, front/back panel browsing, basic
measurement methods, and data file management of the 4957B RF analyzer. so that users can
have a preliminary understanding of the instrument itself and its measurement processes. This
section contains some contents consistent with the relevant sections in Quick Start.

L I =Y A o1 = = W = o N I

® Front panel and interface desSCription...... oot e 31

3.1 Get Prepared

Necessary preparatory work shall be carried out before the 4957B RF analyzer is ready for use.

® Preparations before Operation...........coiiiiiiii i 13
L I Y £] (=T 0 T oo ) e U1 = 11 o 24
® RouUtine MainNntenNanCe ...t it i it e e e s e e e e e e e e a0 29

3.1.1 Preparations before Operation

This section introduces the precautions before first setting and use of the 4957B RF analyzer.

Avoid damaging the instrument

Pay attention to the follow to avoid electric shock, fire and personal injury:

Do not open the cabinet arbitrarily.

Do not try to disassemble or refit any part of the instrument not mentioned in the manual.
Otherwise, such consequences as reduced electromagnetic shielding property and internal
component damage can occur, affecting product reliability. In this case, we will not provide any
free maintenance any more even if the product is still in the warranty period.

Please carefully read the relevant contents in 2.2 Safe Operation Guide" of this manual and the
safety precautions therein for operation. Also please pay attention to the requirements for specific
operating environment mentioned in the data page.

Pay attention to the following when operating the instrument:

Improper operating or measuring position can damage the instrument or the one connected to it.
Pay attention to the following before powering on the instrument:

In order to ensure that the fan blades and heat radiation holes are unobstructed, the instrument
shall be at least 10cm away from the wall, and ensure that all fan vents are unobstructed.

Keep the instrument dry;

Keep the instrument level, and arrange it properly;

Make sure the environment temperature meets with the requirement noted in the data page;
Make sure the port input signal amplitude is within the range specified;

Make sure the signal output port is connected properly, without any overload.
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Electrostatic protection

Take electrostatic protection measures at workplaces to avoid any damage caused by the
instrument. For details, please refer to the relevant contents in "2.2 Safe Operation Guide" of the
manual.

Effect of electromagnetic interference (EMI)

Since EMI can affect the measurement result, pay attention to the following:

Select appropriate shield cables. For example, to use the double-shielded RF/network connection
cable;

Please close any cable connection port that is enabled but temporarily unused or connect a
matching load to the connection port in time;

Please refer to the EMC level labels in the Data Page.

(O T 0 = X 41 o 14
Environmental requirementS. .. .o e 15
Turning on/off the POWer.... ... et e e e 2. 1B
Proper operation of CONNECLOrS......ccovviiiiiiii i i e a2, 20
(17 T ] o= 1 Yo P 23

3.1.1.1 Unpacking

1) Visual examination

Step 1. Check whether the outer package and the shockproof packing of the instrument are

damaged. If there is any damage, keep the outer package for standby, and proceed the
inspection as per the steps below.

Step 2. Unpack the instrument and check the instrument and enclosed items for any damage;
Step 3. Carefully check whether the above items for any mistakes according to Table 3.1;
Step 4. In case of any outer package damage, or damage or problem to the instrument or articles

provide in the package, never power the instrument on or start it up! Please contact our
service consultation center according to the service hotline provided on the cover, and
we will repair or change it as soon as possible accordingly.

Handling: As the instrument is a valuable item, it shall be handled with care during handling.
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2) Model confirmation

Table 3.1 Packing List of 4957B

Name Quantity Function

Mainframe:
4957B
Standard Configuration:
3-core power cord
Power Adapter
CD-ROM (User's Manual)
Quick Start Guide
USB cable
Built-in rechargeable li-ion
battery
Packing list
Product Certificate of
Conformity
Options:
USB Power Meter 1 Power measurement via external USB power
probe

3.1.1.2 Environmental Requirements

In order to ensure the service life of 4957B and the validity and accuracy of measurement, please
carry out the tests under the following environmental conditions:

1) Operating environment

The operating environment should meet the following requirements:
Table 3.2 Operating Environment Requirements of 4957B

Temperature -10°C ~ 50°C, 0°C ~ 45°C (battery powered)

Temperature range 23°C £5°C (allowable temperature deviation during error

during error adjustment <1 ° C)

adjustment

Humidity Hygrometer measurement range at <+29°C: 20% ~ 80%
(non-condensed)

Elevation 0 ~ 4600 meters (0 ~ 15091 feet)

Vibration Max. 0.21 G, 5 Hz ~ 500 Hz

Above environmental requirements are only applicable to the operating environment factors of the
instrument, and are not with the scope of technical indicators.
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Since the storage temperature range of the battery equipped with the instrument is -20°C ~60C,
the instrument should not work continuously for a long time when it is equipped with the battery at
high temperature, so as to avoid danger caused by too high internal temperature. It is
recommended to use an adapter for power supply.

2) Heat dissipation requirements

In order to ensure that the working environment temperature of the instrument is within the
temperature range required by the operating environment, the following heat dissipation space
requirements of the instrument shall be met:

Table 3.3 4957B Heat Dissipation Requirements

Instrument part Heat dissipation distance
Back =180mm
Left and right sides =60mm

3) Electrostatic protection

Static electricity is extremely destructive to electronic components and equipment. Usually we take
two anti-static measures: conductive table mat and wrist strap; conductive floor mat and ankle
strap. Using the above two anti-static measurements at the same time can provide good antistatic
protection. If using one of them, only the former can provide antistatic protection. 1MQ earth
isolation resistor must be provided for the antistatic components at least for ensuring user safety.
Correctly take the following antistatic measures to techniques to reduce electrostatic damages:
Ensure all instruments are grounded properly, so as to avoid any static electricity;

Let the internal/external conductor of the cable contact the ground shortly before connecting the
coaxial cable with the instrument;

Operators must wear anti-static wrist straps or take other antistatic measures before touching the
joints, core or conducting any assembly.

Voltage range
The above-mentioned anti-static measures cannot be applied when the voltage exceeds 500V.

3.1.1.3 Turning On/Off the power

1) Precautions before turning on the power

Pay attention to the following when turning on the power of the instrument:
a) Confirming power supply parameters

The 4957B RF analyzer is provided with the three-core power cord meeting the international
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safety standard. During use, connector the instrument to a suitable power outlet with protective
earthing, so as to connect the housing of the instrument to the ground via the power cord. It is
recommended to use the power cord provided together with the instrument, and replace it with the
same type of 250V/10A power cord if required. 4957B can be powered in three ways:

AC power supply supplies power with an adapter

When adopting AC power supply, the enclosed AC-DC adapter must be used. The input to the
adapter is 220V/50Hz AC.

To avoid overheating, please do not connect the AC-DC adapter to the analyzer when transporting
or carrying it with a backpack. The voltage input range of the AC-DC adapter is wide. Please
ensure that the power supply voltage is within the range required in Table 3.4.

Table 3.4 shows the external power supply requirement for normal operation of the signal
generator.

Table 3.4 Working power parameter requirements of 1443

Power supply

parameter Applications

Voltage,

frequency 220V +10%, 50 ~ 60Hz 110V +10%, 50 ~ 60Hz

Rated output

current >1.7A >1.7A

Basic All

Power configuratio | configurati
consumption ns ons

(startup)

Basic All
configurations configurations

<30W <50W <30W <50W

Power
consumption <20W <20W
(standby)

Prevent mutual interference of power supplies
To prevent mutual interference among multiple devices through power supplies, especially spike

interference caused by high-power devices which may cause damage to instrument hardware, it is
recommended to use a 220V or 110V AC stabilized power supply when using AC power supply to
supply power with an adapter.

DC power supply
Voltage: 15V
Current: 3A (min.)

Built-in battery power supply

4957B can be powered by rechargeable li-ion batteries. If the battery is left unused for a long time,
it will be discharged by itself, so it must be charged before being used again. See Section Il for
details of battery usage. The basic parameters of the enclosed battery are as follows:
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Nominal voltage: 10.8V

Nominal capacity: 7800mAh

Rechargeable batteries should not be exposed to fire and high temperature (higher than 70°C),

thrown into fresh water or salt water or wetted, and should be kept away from children.

Rechargeable batteries can be reused and should be placed in suitable containers to avoid
short-circuit. Heavy metals such as nickel and chromium in batteries will pollute the natural
environment. Waste batteries should not be discarded casually, but should be put into a special
battery recovery bins.

b) Confirming and connecting the power cord

The 4957B RF analyzer adopts three-core power cord interfaces, which conform to national safety

standards. Before turning on the power of the RF analyzer, it is necessary to confirm reliable

grounding of the ground wire in the RF analyzer, either floating ground or poor grounding may

cause damage to the instrument and even cause injury to operators. Using a power cord without

protective grounding is strictly prohibited. When the instrument is connected to a suitable power

outlet, the power cord connects the housing of the instrument to the ground. The rated voltage

value of the power cord should be greater than or

equal to 250V, and the rated current should be greater than or equal to 1.7A.

When connecting the instrument to the power supply:

Step 1. Confirm that the working power cord is not damaged,;

Step 2. Connect the power plug of the rear panel of the instrument to a well-grounded three-core
power socket with the power cord.

Grounding

Poor or wrong grounding may cause damage of the instrument or personal injury. Before turning
on the power of the spectrum analyzer, make sure that the ground wire is in good contact with the
ground wire of the power supply.

Please use a power outlet with grounding protection. Do not use any external cable, power line or
autotransformer without any protective grounding as the protective grounding line. If an
auto-transformer is necessary, it is required to connect the common terminal to the protective
grounding of the power connector.

c) Battery installation and replacement

The 4957B RF analyzer is provided with a high-capacity rechargeable lithium battery, with a
cruising power of about 3h. Users can buy backup batteries for long-time out-field test, so as to
avoid any test interruption due to insufficient battery capacity. It is recommended to buy a battery
of the same model as the enclosed battery.
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In order to ensure the battery life, the battery should be taken out of the battery compartment
during transportation and long-term storage. Try not to make the battery power reduce to less than
5%, otherwise the battery may not be recharged.

Battery installation and replacement

The battery installation steps are as follows:

Open the battery cover, put the battery into the battery cartridge, push the battery in, and close the
battery cover.

Checking the battery status

The 4957B RF analyzer is provided with a battery, and its full battery power can achieve a standby
time of about 2.5h.

Users can view the battery status in any of the following ways:

The first way is to check the battery icon on the system status bar and roughly check the battery
power. When the battery icon shows 15% battery power, please change the battery or charge it in
time;

The second way is to remove the battery and press the button at the white point at the end of the
battery, and the indicator lights above the button will go on to indicate the current remaining
battery power. When only one indicator light is on, please charge the battery in time.

Charging the battery

Notice The power indicator light is located inside the yellow power on button.

The battery can be charged when the 4957B RF analyzer is turned off or working. The charging
steps are as follows:

Step 1. Firstinstall the battery to be charged in the machine.
Step 2. Use the AC-DC adapter provided alongside to turn on the external power supply.
Step 3. In case of charging in the power-off state, the power indicator light in the lower left corner

of the front panel of the machine is yellow and flashing, indicating that the battery is
being charged, and the indicator light is normally yellow after charging. In case of
charging in the power-on state, the power indicator is green and flashing, indicating that
the battery is being charged, and the indicator light is normally green after charging. At
this time, the battery icon on the right side of the system status bar of the instrument
display screen will show fully charged state.

In addition, for batteries with a battery power of more than 5%, the charging time in the power-off
state is about 4h.

2) Power-on for the first time

Precautions for turning on/off the power of the instrument are as follows:

a) Connecting the power supply

Please confirm the power supply parameters and the power cord before power-on for the first time.

For details, please refer to the Section “3.1.1.3 Turning on/off the power” in the user’'s manual.

Step 1. Connecting the power cord: Connect the AC-DC adapter with the power cord matched
with the RF analyzer in the packing box or the three-core power cord meeting the
requirements, connect the adapter with the external power interface of the RF analyzer
(as shown in Figure 3.1), and connect the other end of the power cord with the AC power
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supply meeting the requirements; observe that the power indicator light on the front panel
turns yellow (as shown in Figure 3.2).

Step 2. Turn on the power switch of the front panel: As shown in Figure 3.2, do not connect
any equipment to the RF analyzer. If everything is normal, the instrument can be turned
on, and then the power indicator light on the front panel will turn green.

b) Turning on/off the power

Gently press the yellow power switch key ((l)l on the front panel for more than 3s, observe that
the front panel power indicator light turns green, and the display backlight goes on. You need to
wait for about 30s for the display startup until the startup status interface is displayed. After
warming-up for 10min, there shall be no alarm indication in the display interface. Press the yellow
power switch key ((I)J at the lower left corner of the front panel of the 4957B RF analyzer for
about 3s, and the RF analyzer will exit the measurement application program automatically and

power off.

Note: If the LED "flashes", it indicates that the internal battery is not fully charged and is being
charged.

c) Disconnecting the power supply

In case of emergency, in order to avoid personal injury, the RF analyzer shall be powered off
immediately. At this time, you need to unplug the power cord and remove the battery. Therefore,
reserve sufficient operating space when operating the instrument to facilitate direct shutdown and
battery removal when necessary.

3.1.1.4 Proper operation of Connectors

Connectors are often used in various tests of signal generators. Although the connectors of
calibration pieces, test cables and analyzer measuring ports are designed and manufactured
according to the highest standards, the service life of all these connectors is still limited. Due to the
inevitable wear and tear during normal use, the performance indicators of the connectors will
decrease or even be unable to meet the measurement requirements. Therefore, correct
maintenance and measurement connection of the connectors can not only ensure accurate and
repeatable measurement results, but also prolong the service life of the connectors and reduce the
measurement costs. In actual use, the following aspects should be paid attention to:

1) Connector check

When conducting connector inspection, anti-static wrist band should be worn. It is recommended
to use a magnifier to check the following items:

a) Whether the electroplated surface is worn or not and whether there are deep scratches;

b) Whether the thread is deformed,;

c) Whether there are metal particles on the threads and the joint plane of the connector;

d) Whether the inner conductor is bent or broken;

e) Whether the screw sleeve of the connector rotates improperly.
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A Caution

Check the connector to prevent damaging ports of the instrument

Any damaged connector may damage the good connector connected to it even when measuring
the connection for the first time. In order to protect each interface of the signal generator itself, the
connector must be checked before connector operation.

2) Connection method

Before the connection, the connectors should be inspected and cleaned to ensure cleanness and

intactness. Anti-static wrist straps should be worn before connection. The correct connection

method and steps are as follows:

Step1l. As shown in Figure 3.4, align the axes of the two interconnecting devices to ensure that the
pin of the male connector slides concentrically into the socket of the female connector.

=<~

Figure 3.4 Axes of interconnected devices are in a straight line
Step2. As shown in Figure 3.5, move the two connectors leveled together so that they can be
smoothly engaged. Rotate the screw sleeve of the connector (note, not the rotating
connector itself) until it is tightened, and there can be no relative rotational movement
between the connectors during the connection.

Keep Still *

Figure 3.5 Connection method

Rotary screw

Step3. As shown in Figure 3.6, tighten the connectors with a torque wrench to complete the
connection. Pay attention that the torque wrench should not exceed the initial folding
point. Use an auxiliary wrench to prevent the connector from rotating.

Keep Still

Iz

Figure 3.6 Finishing the connection with a torque wrench
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3) Disconnection method

Stepl. Support the connectors to prevent any connector from being twisted, shaken or bent;
Step2. An open-ended wrench can be used to prevent the connector body from rotating;
Step3. Loosen the screw sleeve of the connector with another wrench;

Step4. Rotate the screw sleeve of the connector by hand to complete the disconnection;
Step5. Pull the two connectors levelly apart.

4) Usage of atorque wrench

The use of a torque wrench is shown in Figure 3.7. The following points should be paid

attention to when using it:

a) Confirm that the torque of the torque wrench is correct set before use;

b) Ensure that the angle between the torque wrench and another wrench (used to support a
connector or a cable) is within 900 before applying force;

c) Grasp the end of the torque wrench handle gently, and apply force in the direction
perpendicular to the handle until reaching the folding point of the wrench.

Stop applying force when the
Figure 3.7. Usage of a torque wrench

5) Use and storage of connectors

a) The connectors should be covered by protective sleeves when not in use;

b) Do not mix various connectors, air lines and standard calibration pieces in a box because this
is one of the most common causes of connector damage.

c) Keep the connectors and the analyzer at the same temperature. Holding a connector by hand
or cleaning a connector with compressed air will significantly change its temperature. The
connectors should be calibrated after its temperature is stable.

d) Do not touch the joint plane of the connectors because the grease and dust particles on the
skin are difficult to be removed from the joint plane;

e) Do not put the contact surface of a connector downward on a hard table surface. Contact with
any hard surface may damage the electroplated layer and the joint surface of the connector.

f)  Always wear anti-static wrist straps and work on a grounded conductive workbench pad,
which can protect the analyzer and the connectors from electrostatic discharge.

6) Connector cleaning

When cleaning the connectors, always wear antistatic wrist straps and observe the following

steps:

a) Remove loose particles on the thread and joint plane of the connectors with clean
low-pressure air, and thoroughly inspect the connectors. If further cleaning treatment is
required, proceed as follows:

b) Soak (but not thoroughly soak) a lint-free cotton swab with isopropyl alcohol;
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¢) Remove the dirt and debris from the joint plane and threads of the connectors with cotton
swabs. When cleaning the inner surface of a connector, be careful not to apply external force
to the central inner conductor and not to leave the fibers of cotton swabs on the central
conductor of the connector.

d) Let the alcohol volatilize, then blow the surface clean with compressed air;

e) Check the connector to make sure that it is free of particles and residues;

f)  If any defects of the connector is still obvious after cleaning, it indicates that the connector
may have been damaged and should not be used again. Make clear the cause of the
connector damage before connection.

7) Use of adapters

When the measuring port of the RF analyzer and the connector type used are different, adapters
must be used for the connection before measurement. In addition, even if the measuring port of
the analyzer and the connector type of port of the tested piece are the same, it is also advisable to
use adapters. Both cases can protect the measuring port, prolong its service life and reduce the
maintenance cost. Before connecting an adapter to the measuring port of an analyzer, it is
required to carefully check and clean the adapter. And a high-quality adapter should be used to
reduce the influence of mismatching on measurement accuracy.

8) Joint plane of connectors

An important concept in microwave measurement is reference plane. And an analyzer, it is the
benchmark reference plane for all measurements. During the calibration, the reference plane is
defined as the plane where the measuring port and the calibration standard are engaged. Good
connection and calibration depend on thorough and level contact between the connectors on the
joint plane.

Connection Plane

N-(F) N-(M)
Figure 3.8 Plane calibration
3.1.1.5 User Inspection

After the 4957B RF analyzer is powered on for the first time, it is necessary to check whether the
instrument works normally to ensure subsequent measuring operations.

Description of front panel hard keys and soft keys on menus
The description form of the front panel hard keys and menu soft keys is as follows:
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1) Description form of hard keys: [XXX] , XXX is the name of the hard key;

2) Description form of soft keys: [XXX], XXX is the name of the soft key.

If the key corresponds to multiple states, an state with the font color of the selected value changed
and the background color darkened is valid. For example: [Sweep Time Man Auto] indicates that
the sweep time manual option is enabled.

Connect the 4957B RF analyzer to the power supply or power it with a battery, and observe that
the power indicator light on the front panel is yellow, indicating that the standby power supply is
working normally. Gently press the yellow power switch key ((D] on the front panel for more than
3s, observe that the front panel power indicator light turns green, and the display backlight goes on.
You need to wait for about 30s for the display startup until the startup status interface is displayed.

After warming-up for 10min, there shall be no alarm indication in the display interface.

The 4957B instrument is provided with a self test function, which can test the working status and
internal environment temperature of each component in the RF analyzer and provide test
information after the self test program is activated.

Follow the step below to conduct the self test:

a) Press [System]—[Self Test] to enable the self test program. The test result window will pop up
after the self test;

b) Click [OK] to close the self test result window.

3.1.2 System configuration

This chapter introduces the 4957B RF analyzer, including version serial number, self test, sleep
mode, automatic shutdown, display mode and brightness, GPS function, system language, time
and date, network configuration, factory debugging and reference settings, as well as the menus
and menu description of the system settings.

3.1.2.1 Viewing version serial number

Each 4957B is provided with a unique and fixed serial number and internal software version
information, which is set by the manufacturer upon delivery, cannot be changed the user, and can
be viewed by the following steps:

a) Press [System]—[Version Information] to pop up the instrument serial number window,

display such version information as the product model, serial number, application program
and firmware program.

b) Click [OK] to close the window.

3.1.2.2 Self Test

The 4957B instrument is provided with a self test function, which can test the working status and
internal environment temperature of each component in the RF analyzer and provide test
information after the self test program is activated.

Follow the step below to conduct the self test:

a) Press [System]—[Self Test] to enable the self test program. The test result window will pop up
after the self test;

b) Click [OK] to close the self test result window.
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3.1.2.3 Setting sleep mode

The 4957B RF analyzer is provided with the power saving mode (including the auto sleep mode
and auto shutdown mode), so as to prolong the operating time when the power is supplied via the
battery. If no operations are conducted in the sleep time set with the auto sleep mode enabled, the
RF analyzer will enter the sleep status, including such operations as closing the LED display and
cutting off internal module power supply. Press any key to let the RF analyzer exit from the sleep
mode and switch to the normal operation mode.

a) Press [System]—[Power Saver], which is disabled in the sleep mode.
b) Click [Sleep Off] to enable the sleep mode.
c) Enter the sleep time to be set via the number key, and press the time unit to confirm.

3.1.2.4 Setting auto shutdown

When the auto shutdown mode is on, the instrument starts to time it, and shuts down automatically
when the time set for auto shutdown is reached. The instrument will pop up a countdown prompt
10 s before entering the shutdown status and user cancel such shutdown process as per the
prompt. Press [System]—[Power Saver] to enter the setting menu, and the auto shutdown function
is disabled by default.

a) Press the softkey to switch to [Shut Down/Off], and enable the auto shutdown mode to show
current shutdown time.
b) Enter the shutdown time to be set via the number key, and press the time unit to confirm.

3.1.2.5 Display mode and brightness adjustment

The RF analyzer is provided with three screen display modes to facilitate user’s test in different
conditions, namely, the outdoor, night and normal modes. Users can also adjust the screen
brightness from five manual brightness adjustment levels as required.

a) Press [System]—[Display] to enter the display mode and brightness adjustment menu.
b) Switch current display mode as per corresponding modes.

c) Press [Brightness Auto/ Man] to switch to the brightness adjustment mode. If in the manual
mode, the brightness adjustment dialog box will pop up. Drag the scroll bar or use the rotary knob
or up/down key to set the brightness.

3.1.2.6 GPS function

The 4957B instrument is provided with the GPS function for viewing such information as the
receiver status, number of satellites in use, latitude and latitude hemispheres, longitude and
longitude hemispheres, altitude and UTC date/time.

a) Press [System] —[Positioning System GPS] to open the GPS function menu.
b) Press [GPS Off/On] to switch the GPS status, and enable the GPS function.
c) Press [GPS Info] to view detailed GPS information.

3.1.2.7 System language selection

a) Press [System]—[Language] to enter the language selection interface of the system.
b) Press [Simplified Chinese] or [English] to set current interface operation language.
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3.1.2.8 Setting date and time

a) Press [System]—[Configuration] —[Date&Time] to pop up the date setting dialog box.
b) Click corresponding zone in the calendar area to set the date.

c) Click corresponding zone in the time area to enter numerical value for time setting.
d) Press [OK] to complete the setting and close the dialog box.

3.1.2.9 Network setting

It is used to set the RF analyzer network, with specific steps shown below:

a) Press [System]—[Configuration]—[Network Setting] to pop up the network configuration
dialog box.

b) Click corresponding zone to enter numerical value for setting.
c) Press [OK] tocomplete the setting and close the dialog box.

3.1.2.10 Factory debugging

The 4957B RF analyzer is provided with a program entry for factory debugging.
a) Press [System]—[Manage] to pop up the “Enter Password” dialog box, and enter the factory
debugging menu after that.

This function can be used only for factory debugging, and users cannot try to crack the password.
Otherwise, the RF analyzer can be damaged.

3.1.2.11 Setting frequency reference

The 4957B RF analyzer is provided with both the internal frequency reference and external one.
The external reference frequency must be 10MHz+100Hz and amplitude of 0dBm (limit range:
-2dBm~+10dBm). The external reference frequency must be entered from the “10MHz
input/output” port on the cover plate.

a) Press [System]—[Page Down]to set the frequency reference, which is the internal
frequency reference by default.

b) The 4957B RF analyzer can also output the internal reference as follows:
Press [Ref Output Off On] to enable or disable the reference output function.

3.1.2.12 Setting reference output

4957B can provide external device with a reference output of 10MHz via also the “10MHz
input/output” port on the cover plate, with the steps shown below:

a) Press [System]—[Page Down] to set the frequency reference, the reference output function
disabled by default.
b) Press [Ref Output Off/On] again to enable or disable the reference output function.
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3.1.2.14 System menu description

System

Measure
Mode

VER Info

Self Test

Display =

Language=

Config =

[Measurement mode]: Press [system] —[Measurement Mode]
to select such measurement modes as spectrum analysis, interference
analysis, analog demodulation analysis, interference analysis,
demodulation analysis, channel sweep, field strength measurement,
directional analysis and signal analysis.

-[Special Notes]: The measurement mode menu exists only in
spectrum analysis mode, but not in other modes.

-[Version Information]: Press [System] —[Version Information]
to view the system related information, including machine serial
number, application software version, image customization version and
other related information.

[Self-test]: Press [System] —[Self Test] to check the operating
status of each component in the RF analyzer and the internal
environment temperature.

-[Display]: Press [System] —[Display] to set the display mode,
including [Default Mode], [Outdoor Mode], [Night Vision Mode] and
relevant settings of [Brightness Adjustment].

-[Positioning System]: Press [System] —[Positioning System]
to pop up the soft menus related to the positioning system, including
[GPS Off On], [Details], [Cold Start], [Time Synchronization Off On],
[Gaussian Coordinates Off On], [Positioning System], which are used
to select the positioning system and view the position details, as well
as start the resetting. Special Notes: The positioning system
function is an optional function.

[Language]: Press [System] —[Language] to select the
language, including [Simplified Chinese] and [English].

-[Configuration]: Press [ System ]—[Configuration] to pop up the
soft menus related to the system configuration. [Date&Time] is used for
date and time setting, and [Network Setting] is used for network setting
of the RF analyzer, including such soft menus as [Previous], [Next], [IP

Setting], [Mask Setting] and [Gateway Setting].
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-[Freq Ref Int/Ext]: Press [System] —[Frequency Reference
System Internal External] to select internal frequency reference or external
frequency reference as needed.

Freq Ref
Int Ext -[Ref Output Off/On]: Press [System] —[Ref Output Off On] to

select whether to turn on the internal reference function as needed

Ref Out when the frequency reference is the internal reference.

Off On

* [Fan Auto On/Off]: Press [System] —[Fan Auto On Off] to set
Fan the fan status, which is automatic by default.

Auto On Off .[Power Saver]]: Press [System] —[Power Saving Mode] to set
the options of automatic sleep and automatic shutdown.

SlislrlZe s B -[Error Log]: Press [System] —[Error Log] to view the relevant

error messages.

[About]: Press [System] —[About] to see the software version
of the instrument, the Company's telephone number, E-mail, website
and other information.

About
[Manage]: Press [ System]—[Manage] to enter the administrator

password for the relevant management and setting of the system.

Admin

-[Special Notes]: The system management function can be
used only by the factory debugging personnel or technical
More supporting personnel rather than users. Otherwise, the
2 of 2 @| instrument can be damaged.

3.1.3 Routine Maintenance

This section introduces the routine maintenance of the 1443 series vector signal generators.

3.1.3.1 Cleaning

1) Cleaning instrument surface

Please follow the steps below when cleaning the surface of the instrument:
Step 1. Shut down the instrument and disconnect the power cord connected to it;

Step 2. Wipe the surface gently with dry or slightly wet soft cloth, and do not wipe the inside of
the instrument.

Step 3. Do not use chemical cleaners, such as alcohol, acetone or dilutable cleaners.

2) Cleaning the display
After a period of use, the LCD display needs to be cleaned. Please follow the steps below:
Step 1. Shut down the instrument and disconnect the power cord connected to it;

Step 2. Dip a piece of clean and soft cotton cloth into the cleaner and then gently wipe the display
panel;

Step 3. Dry the display with a piece of clean and soft cotton cloth;
Step 4. Connect the power cord only after the cleaner is completely dried.
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There is an antistatic coating on the surface of the display. Do not use cleaners containing fluoride,
acid and alkaline. Do not spray the cleaner directly onto the display panel, otherwise it may
penetrate into the instrument and damage the instrument.

3.1.3.2 Input/output port protection

The standard impedance of the RF port of the 4957B RF analyzer is 50Q), so the test signal shall
be added or appropriate load impedance shall be connected in strict accordance with the port
requirements to prevent damages to the post circuit.

There is a maximum allowable input level at the RF input end of the RF analyzer, and it is strictly
prohibited to inject a signal beyond the limit, otherwise it will cause damages to the instrument.
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3.2 Front panel and interface description

This chapter introduces the front panel and interface description and functions of the 4957B RF
analyzer.

3.2.1 Front Panel
The front panel of the 4957B RF analyzer isFigure 3-5 as shown in Figure 3-5.

External GPS Antenna
Trigger 10MHz reference input and

VNA Port 1 output
SA RF Input \J l * VNA Port 2

"""" Photo-via

Trigger Inpu
Loudspeaker

Number Input
Area

Touch Screen
Display

Label Display

Power Indicator and

Power Key
Preset Key

Key

Figure 3-5 Front panels

In this manual, for primary menus, the keys on the front panel and the

. buttons on the bottom of the touch screen are represented b XXX1 ,
Notice P y [Xxx1

with XXX being the key nhame, and the menu keys on the right are

represented by [XXX], with XXX being the menu name.

3.2.1.1 Display zone

The 4957B RF analyzer has an 8.4” color touch screen. The parameter setting of the instrument
and the display of a large amount of information can be realized at the touch of a finger, which
saves the cumbersome steps of setting the soft and hard key menus and greatly simplifies the
user's operation.

When the instrument performs different functions, the display zone has the following display
functions: Display multiple instrument windows, and display various settings and measurement
data information of the instrument in the window; display the working status information of the
instrument; display the current input data when such parameters as frequency are to be input;
display the current working time of the system; display the menu information corresponding to the
current effective operation of the instrument window; the specific introduction is as shown in Figure
3-6:
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Figure 3-6 Display Zone
The information display zone under the screen display zone of the 4957B RF analyzer displays
various settings for current measurement and instrument status, which can be divided into 5 zones
as per the position on the screen, namely, the top information display zone, measurement data
display zone, left information display zone, soft key menu display zone and bottom function button
zone.

1) Top information display zone

The top information display zone is on top of the screen to display such information as the system
date, time, current power supply type and battery power and GPS status of the RF analyzer from
left to right in sequence.

Setting and change of system date and time: Set through [System] —[Date&Time].
Change of date format: Set through [System] —[Date Format].

The signs of the power supply type and battery status indicator on the right of the top information
display zone vary with the situation that whether there is external power supply or the battery
power. Signs corresponding to various power supply statuses of the RF analyzer are shown
below:

a) If the RFanalyzer is not provided with a battery and adopts an external power supply, it shows

€

b) When the RF analyzer is provided with a fully charged battery and isn't connected with an

external power adapter, it shows :
c) When the battery is fully charged and the external power adapter is connected, it shows

100% IS . As the battery power decreases gradually due to use, the green zone of the

battery power display will gradually decrease;
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d) When the analyzer is provided with a battery and is connected with an external power adapter,

when the battery power is less than 100%, the battery is in the charging state, and the

charging icon is 9% [t ;

e) When the RF analyzer is not connected to an external power supply and the battery power is

less than 20%, the battery is in the undervoltage state and it shows L I

When such an icon appears, please charge the battery in time. When the battery power is less
than 10%, the RF analyzer can run for another 10min. Please save the measurement results in

time because it will be shut down automatically after the power is used up.

2) Measurement data display zone

The measurement data display area can display the measurement data. The contents displayed
vary with the measurement mode. The trace is displayed in coordinate grid in the vector network
analysis and antenna test modes. Scale values and mark information are displayed in the left and
upper right of the grid respectively. Measurement parameters are displayed on top of the grid, and
the start/stop frequencies displayed at the bottom. The trace is displayed in coordinate grid in the
spectrum analysis mode. The left side of the grid displays the scale values, the top shows the
signal standard and marker information, and the bottom shows the center frequency and span
information.

3) Leftinformation display zone

This information area is located at the upper left of the screen. In the vector network analysis
mode, it displays such information as start frequency, stop frequency, sweep time, sweep points
and intermediate frequency bandwidth of the current measurement; in the spectrum analysis
mode, it displays such information as reference level, attenuator setting, display scale, resolution
bandwidth, video bandwidth and sweep time of the current measurement, each of which can be
set through the corresponding function key; in the antenna feeder test mode, it displays such
information as start frequency, stop frequency, sweep time, sweep points, intermediate frequency
bandwidth of the current measurement; in the vector voltage measurement mode, it displays such
information as current measurement type (reflection by default), measurement port (port 1 by
default) and measurement format (dB by default); in the USB power measurement mode, it
displays such information as zeroing, frequency, offset and relative measurement. You can quickly
set the corresponding parameters by clicking these buttons on the touch screen. The contents
displayed vary with the measurement mode.

4) Soft key menu display zone

In order to improve the operation flexibility of the 4957B RF analyzer and give full play to the
advantages of the touch screen, the 4957B resident software is provided with eight gray touch
keys on the right side, and the corresponding functions of these eight keys are directly displayed in
the corresponding key zones.

5) Bottom function button zone

The function hardkeys on the main menu zone and the front panel are at the same level. For
specific measurement mode, the main menu generally consists of a set of unigue menu keys for
supplementing the function hardkeys. It can display different menu names in different
measurement modes to facilitate users to carry out the measurement.

3.2.1.2 Numeric input zone

The numeric input zone includes direction keys, knob, numeric keys, backspace key, cancel key
and OK key. All inputs can be changed through keys and the knob in the input zone. The keys in
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the input zone are described in detail below.

a)Direction keys: The up/down key is used to increase or decrease the value, where there are no
left and right keys, and the step value of the up/down key corresponds to the step of each
parameter.

b)Knob: It is used to increase or decrease the value. Turn the knob clockwise to increase the
variable and vice versa. The knob can change the value together with the up/down key, and the
step of the knob is the same as that of the up/down key.

c)Numeric keys: They are used to enter numbers (including the negative sign).

d)Backspace key: It can undo the last input data bit by bit according to the numeric input status.
e) Cancel key: It cancels the currently input data that is not valid.

f) OK key: It confirms the current parameter setting.

3.2.1.3 Function key zone

The function key zone is located at the bottom of the screen, and is used to change the

measurement parameter setting, including six keys:

a) [Freq] : Set the center frequency, start/stop frequency, span and frequency step for
measurement in the vector network analysis mode and spectrum analysis mode;
b) [Amplitude] : Set such parameters as the auto scale, reference level, reference position,

scale and output power in the vector network analysis mode. Set the reference level,
attenuator setting, scale display, unit and preamplifier control in the spectrum analysis mode;

c) [BW] : Set such parameters as the average, smooth and intermediate frequency bandwidth

in the vector network analysis mode. Set such parameters as measurement RBW, VBW,
detector type and average in the spectrum analysis mode;

d) [Mkr] : Set the specific parameters of the measurement marker in the vector network

analysis mode and spectrum analysis mode;

e) [Measure] : Select the required S-parameter measurement mode, data format and time

domain in the vector network analysis mode. In the Spectrum Analysis mode, it is used to
select different measurement functions, including field strength measurement, channel
power, OBW, AM/FM DM, ACPR, etc. or set signal source power output.

f) [ Mode] : Set the working mode, including spectrum analysis, vector network analysis, cable

and antenna feeder test, USB power measurement, vector voltmeter, etc.

3.2.1.4 Reset key

Press the [Reset] hard key system to perform the function of shutdown and power-on again.

3.2.1.5 Power switch

It is used for turning on and off the RF analyzer. If an external power adapter is used for power
supply, when the instrument is in the "standby" state, the yellow indicator near the power switch is
on; Press and hold the power switch for over 3 seconds, and the green indicator will be on,
indicating that the instrument is in the "working" state. In the working state, press and hold the
power switch for more than 3s to turn off the RF analyzer.
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Note: If the LED "flashes", it indicates that the current battery is not fully charged and is being
charged.

3.2.2 Interface description

The peripheral interfaces of the 4957B are mainly located on the top panel, as shown in Figure 3-7,
which can be divided into three parts: power interface, test ports and digital interfaces.

SA input  USB VNA port Trigger (ps VNA port

HIEE 3

Mini USB 10MHz Reference
LAN Headphone input/output

SD card

Power supply

Figure 3-7 Interface Description

3.2.2.1 Power Interface

The power supply interface of the instrument can supply power to the RF analyzer through DC
output of a AC-DC adapter or external DC power supply. The inner conductor of the external
power interface is positive, and the outer conductor is grounded.

3.2.2.2 Test Ports

a) Spectrum input port: It is marked as “SA RF In” and used for the input of the measured signal
in the spectrum analysis mode. The test signal input port of the 4957B RF analyzer is a 50Q and
N-type female port.

b) Network test port: The two test ports in the vector network analysis mode are two 50Q and
N-type female ports, which are marked with “Port 1” and “Port 2” respectively, and can be switched
between the RF source and receiver, so as to measure the DUT in both directions.

c) 10MHz input/output port: It is marked as "10MHz In/Out", 50Q impedance, BNC female
adapter, and can be externally connected with the 10MHz signal of other equipment as the
reference signal of the analyzer; the internal 10MHz reference signal of the RF analyzer can also
be output for use by the external equipment.

d) Trigger input port: It is marked as "Trig In", and the 4957B can be set to the external trigger
mode. The external trigger source is connected with the trigger input port of the RF analyzer, and
the output range of the source shall be-5V~+5V. It can be set by the software whether to adopt the
rising edge trigger or falling edge trigger.

e) GPS antenna interface: It is marked as “GPS antenna” and connected with the GPS antenna
equipment, and can locate the current position of the RF analyzer.

In order to better protect the RF analyzer, the test port of the instrument is provided

with some symbols. When using the RFanalyzer, users must pay attention to the

symbols, so as to avoid permanent damages to the instrument.
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3.2.2.3 Digital interfaces

a) Mini USB interface: It is connected with the external PC, which carries out the program control
of or data transmission to the 4957B through the program control instruction or program control
function library.

Notice Install a device driver first before connecting the RF analyzer to the
PC via the USB for the first time.

b) USB A interface: It is connected with the USB peripherals, e.g. USB storage device, USB
power probe, etc.
c) LAN (network) interface: It is a 10/100Mbps network interface and can be connected through

the network cable with the computer (PC), which carries out the program control of or data
transmission to the 4957B through the program control instruction or program control function
library.

d) SD card slot: Micro SD card slot, which can be used for expanding the storage space of the
instrument.
e) Earphone jack: Itis a standard 3.5mm/3-line earphone port for outputting the sound

modulated via FM/AM/SSB. If the port is not connected to the earphone, the sound is output
via the speaker of the RF analyzer; when it is connected to the earphone, the sound output is
switched from the speaker to the earphone automatically.

3.2.2.4 Instrument Symbols

The instrument symbol (warning label) shown in the figure indicates the maximum input power
from the test port and the maximum input DC level. The maximum input power is +27dBm, and the
maximum input DC level is +25VDC. When using the instrument, do not connect a signal
exceeding this range to the port, otherwise, the instrument may be burnt down!

4 Vector network analysis mode

4.1 Introduction to typical measurements

The vector network analysis mode (VNA) of the 4957B is the basic working mode of this product.
This mode can measure the S parameters of the DUT and display them in such formats as return
loss, standing wave ratio, polar coordinates and group delay, and it can also provide such
functions as time domain measurement and gating.

After startup, press [Mode] to pop up a mode selection dialog box, select [Vector Network
Analysis], and press [OK] to enter the vector network analysis mode after the progress bar is
completed.
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Figure 4-1 Main Interface of Vector Network Analysis Mode

All operations in this section are based on the premise of the selected

Notice vector network analysis mode, which will not be described separately

later.

4.1.1 Selection of measurement parameters
The vector network analysis mode of the 4957B RF analyzer mainly measures the S parameters
of the DUT, and you can press the [Measure] key to select the measurement parameters:

Press [Measure]l —[S11] or [S12] or [S21] or [S22] to select different S parameters for
measurement;

Press [Measure] —[Format>] to select different measurement parameters via the soft menu:
[Log], to select the measurement parameter and display it in the log format;

[Linear], to select the measurement parameter and display it in the linear format;

[VSWR], to select the measurement parameter and display it in the VSWR format;

[Phase], to select the measurement parameter and display it in the phase format;

[Smith>], to select the measurement parameter and display it in the Smith circle diagram format;
[Polar], to select the measurement parameter and display it in the polar format;

[Group Delay], to select the measurement parameter and display it in the group delay format;

Press [Measure] —[Transform] to enter the time domain transform setting menu, and press
relevant menu key to set relevant parameters.

Press [Measure] —[Gating] to enter the gating function, and press relevant menu key to set
relevant parameters.

Press [ Measure] —[Advance>] to select the measurement parameters from Al, B1, R1, A2, B2
and R2.
4.1.2 Calibration

After the measurement parameter and frequency setting, the 4957B RF analyzer must be subject
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to calibration first before measurement, so as to eliminate the system errors of the RF analyzer,
and ensure the validity and correctness of the measurements. In case of any change in the
instrument measurement setting (such as the frequency range and sweep points) or port
extension cable added to the test port, recalibration is required.

Calibration is conducted for parameters rather than channels. When a
parameter is selected, the instrument will check the calibration data used
and use the data of such parameter. For example, when conducting B/R
transmission response calibration and S11 single-port calibration on A/R
at the same time, the instrument keeps on calibration and correction for

the parameter displayed. Once a specific parameter or input is

calibrated, such parameter measurement will be calibrated at any
channel provided the incentive value is coupled. Parameter must be
selected first before response and isolation calibration. Parameters will
be selected automatically for other correction processes. In case of any

channel change during calibration, the process executed will be invalid.

4.1.2.1 Error calibration types

The calibration types can be divided into five categories, as shown in Table 4-1, in which the full 2
ports calibration can eliminate reflection tracking error, transmission tracking error, directional
error, source matching error and load matching error, ensure high-precision measurement and
effectively eliminate all 12 correctable system errors.

Correction of all 12 system errors is not required in some measurements

Table 4-1 Error correction classification
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Calibration Corresponding Error Standard
Type measurement piece
type
Transmission or Transmission via
reflection thorough method
Freq Resp. measurement Freq Resp. via reflection via

(with low accuracy
requirement).

the open or short
device

Measure the

The transmission

With the standard

transmission of frequency isolation piece
Response and | the high insertion response and (load) added in
isolation loss device or isolation or addition to the
reflection of the reflection standard piece

high return loss directivity. used for response
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device. The
measurement
accuracy is lower
than that of the
single port or full 2
ports.

correction

S11 single port

Reflection
measurement of
any single-port
piece or
well-connected
dual-port piece.

Directivity, source
matching and
frequency
response

Open-circuit
device, short
device and load

S22 single port

Reflection
measurement of
any single-port
piece or
well-connected
dual-port piece.

Directivity, source
matching and
frequency
response

Open-circuit
device, short
device and load

Full 2 Ports

Transmission or
reflection
measurement of
dual-port piece
with higher
accuracy.

Directivity, source
matching, load
matching,
isolation,
frequency
response, and
forward and

reverse directions.

Open-circuit
device, short
device, load and
circuit-closer (two
loads adopted for
isolation)

4.1.2.2 Standard calibration kit

Calibration kits are required in the calibration process. It is recommended to buy and use 20201 or
31101 series high-performance coaxial calibration kits developed by Ceyear Technologies Co.,
Ltd. The frequency range and port type of such series calibration kits are as shown in Table 4-2.

Table 4-2 Frequency range and port of such series calibration kits

Model Frequency range Port type
20201 DC~9GHz N-type 50Q
31101 DC~18GHz N-type 50Q

4.1.2.3 Frequency response error correction

The frequency response errors of reflection measurement and transmission measurement can be
eliminated by calibration:
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1) Frequency response error correction of reflection measurement

a) Select the measurement type in the vector network analysis mode:

b) To measure reflection at port 1 (forward, S11), keep the default settings of the RF analyzer.

c) |If reflection measurement is required at port 2 (reverse, S22), press [Measure] —[S22].

d) Set other measurement parameters: Start frequency, stop frequency, output power, sweep
points and intermediate frequency bandwidth.

e) Press [Cal] to open the calibration menu.

f)  Press [Cal Kit] to select the correct calibration kit model through the soft menu, and press
[OK].

g) Press [M Cal>]—[Freq Resp>]—-[OPEN S11>], and the system will automatically prompt
"Connect OPEN in P1, then press corresp. menu button to start!", then connect the open
circuit device to port 1.

h) After the trace is stable, press [OPEN] to prompt “Calibrating standard piece measurement...”
during standard piece measurement, and prompt “Press [Done] to complete the
measurement!” after measurement and error factor calculation. And the software menu will be
underlined to indicate that the project has been tested, such as [OPEN].

i) Press [Done] to complete the error correction of reflection measurement, which allows for
connection and measurement of the DUT.

i) Similarly, repeat step €), select another frequency response error correction function, press
[M Cal>] — [Freq Resp.>] — [SHORT S11>] or [OPEN S22>] or [SHORT S22>], and connect
an open circuit or a short circuit device at the corresponding test port according to different
prompts to perform steps f) g) .

Only one calibration kit is allowed to be measured in case of
Notice calibration. If awrong calibration kit is selected, return to [Cal1—[M

Cal]—[Freq Resp.] and select the correct standard piece.

For S, response For S1; response

Open-circuit device Open-circuit device

B8 g8
'\'\.\_,.""Short-circui.t\'\ Short-circuit
device
RF Analyzer
Figure 4-2 Calibration Kit Connection for Reflection Measurement Response

2) Response error correction of transmission measurement

a) Select the measurement type in the vector network analysis mode:

b) If transmission measurement is required in the positive direction (S21), press [Measure]
—[S21].

c) If transmission measurement is required in the reverse direction (S12), press [Measure]
—[S12].

k) Set other measurement parameters: Start frequency, stop frequency, output power, number
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of sweeping points or IF bandwidth.

d) Press [Cal] to open the calibration menu.

e) Select the frequency response error correction function, Press [M Cal>] — [Freq Resp>] —
[THRU S12>] or [THRU S21>], and the system will automatically prompt "Connect Thru cable
between P1 and P2, then press corresp. menu button to start!" Then connect N-type cable
between ports 1 and 2.

All adapters and cables to be used for device measurement shall be
prepared, that is, to connect the standard device to the position for
measurement.

f)  After the display trace is stable, press [THRU], the analyzer will display "Cal std measuring..."
during the measurement of the standard piece, and after completing the measurement and
calculating the error coefficient, the measured item will be underlined, e.g., [THRU], with the
soft key [Done] displayed.

g) Press[Done]to complete the transmission measurement error correction, and then connect
the DUT for relevant measurements.

Do not use open circuit device or short circuit device standard

pieces for transmission response correction.
Figure 4-3 Calibration Kit Connection for Transmission Measurement Response

3) Error correction of transmission measurement response and isolation

a) Select the measurement type in the vector network analysis mode:

b) If transmission measurement is required in the positive direction (S21), press [Measure]
—[S21].

c) If transmission measurement is required in the reverse direction (S12), press [Measure]
—[S12].

d) Set other measurement parameters: Start frequency, stop frequency, output power, number
of sweeping points or IF bandwidth.

e) Open the calibration menu and press [Cal].

Select the frequency response error correction function, press [M Cal>]—[Resp.& Iso S12]
or[Resp.& Iso S21] to pop up a prompt automatically “Connect Thru cable between P1 and P2,
then press corresp. menu button to start!”, then perform cable connection at the point where
you want to measure the DUT.
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All adapters and cables to be used for device measurement shall be
Notice prepared, that is, to connect the standard device to the position for
measurement.
g) After the trace is stable, press [THRU] to prompt “Calibrating standard piece measurement...”

h)

)

k)

during standard piece measurement, and show underline (for example, [THRU]) indicating
item test completion after measurement and error factor calculation and prompt “Connect the
load to P1 and P2, then press corresp. menu button to start!”. ”.

then connect the impedance matching load to port 1 and port 2 of the analyzer.

After the trace display is stable, press [ISO] to prompt “Calibrating standard piece
measurement...” during standard piece measurement, and show underline (for example, [ISO])
indicating item test completion after measurement and error factor calculation and prompt
“Press [Done] to complete the measurement!”. [Done] is displayed at the same time.

Press [Done], the system will calculate the isolation error coefficient, and the RF analyzer will
display the corrected data record line, indicating that the data of this channel is enabled.

In this way, you complete the response and isolation correction of the transmission
measurement, and then connect the DUT for relevant measurements.

For isolation

For response Load Load

RF Analyzer RF Analvzer

Figure 4-4 Calibration Kit Connection for Transmission Measurement Response and Isolation

4.1.2.4 One port reflection error correction

a)
b)
c)
d)
a)

Eliminate directional error during test component assembling

Eliminate source matching error during test component assembling

Eliminate frequency response during test component assembling

Carry out single-port correction to the S11 or S22 measurement of the RF analyzer.

Select the measurement type in the vector network analysis mode:

To measure reflection at port 1 (forward, S11), keep the default settings of the RF analyzer.To

measure reflection at port 2 (reverse, S22), press [Meas] —[S22].

b)

c)

d)
e)

f)

Set other measurement parameters: Start frequency, stop frequency, output power, number
of sweeping points or IF bandwidth.

Open the calibration menu, and press [ Calibrate] .
[Cal] —[Cal Kit], and press the corresponding soft key to select the correct calibration kit

model. Press [Back] to returnto [Call menu bar, press [M Cal>] and select the type to be
corrected.

To measure reflection at port 1, press [S11 One Port].
To measure reflection at port 2, press [S22 One Port].
At port 1, the system will prompt automatically “Connect OPEN in P1,then press corresp.

421248



4957B RF Analyzer User Manuals

Vector network analysis mode
menu button to start!” At this time, connect the standard connector of the open-circuit device
to the port to be used as the test port (P1 for S11, and P2 for S22).

All adapters and cables to be used for device measurement shall be
Notice prepared, that is, to connect the standard device to the position for
measurement.
g) After the display trace is stable, to measure the standard piece, press [OPEN], the RF

h)

i)
)

k)

analyzer will display "Cal std measuring..." during the measurement of the standard piece,
and after completing the measurement and calculating the error coefficient, it will display the
prompt "Connect SHORT in P1, then press corresp. menu button to start!" And the software
menu will be underlined to indicate that the project has been tested, such as [OPEN].

To test the standard piece after the trace is stable, press [Short-circuit Device] to show
“Measuring...” during standard piece measurement, and “P1 short-circuit device
measurement is finished. Connect load at P1, and press ‘Load’ after measurement and error
factor calculation. Connect LOAD in P1, press ‘LOAD”, and the software menu will be
underlined to indicate that the project has been tested, such as [Short-circuit Device].

Disconnect the short-circuit device, and connect the load to the test port.

To test the standard piece after the trace is stable, press [SHORT] to show “Calibrating
standard piece measurement...” during standard piece measurement, and “Connect LOAD in
P1,, then press corresp. menu button to start!” after measurement and error factor calculation.
And the software menu will be underlined to indicate that the project has been tested, such as
[SHORT].

After the trace is stable, press [LOAD] to prompt “Calibrating standard piece measurement...”
during standard piece measurement, and prompt “Press [Done] to complete the
measurement!” after measurement and error factor calculation. At this time, underline of the
menu indicates the item is tested completely, for example, [LOAD].

Record the error factor, and press [Done]to show the corrected data trace, indicating the
correction is activated.

That is to complete the single port calibration for reflected measurement. The DUT can be
connected and measured at this time.

Notice The open-circuit device, short-circuit device and load can be
measured in any sequence regardless that mentioned here.

For Sy, response For S11 response

Open-circuit device ~ OPen-circuit device

88 B8 4 B

~
~
~

i Short-circuit

Short-circuit

device

RF Analyzer
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Figure 4-5 Single-port Reflection Calibration Kit Connection

4.1.2.5 Full 2 ports error correction

Full 2 ports error correction allows for correction of 12 error terms such as positive and reverse
directivity, source matching, load matching, frequency response and isolation, etc.

-Eliminate directional error during test component assembling in the forward and reverse
directions

-Eliminate source matching error during test component assembling in the forward and reverse
directions

-Eliminate load matching error during test component assembling in the forward and reverse
directions

- Eliminate isolation error during test component assembling in the forward and reverse directions

- Remove the frequency response of the test component assembly in the forward and reverse
directions

This is a relatively accurate error correction process. The
Notice instrument updates the measurement trace once via forward and
reverse sweep, which takes more time compared with other

correction process.

a) Set other measurement parameters: Start frequency, stop frequency, output power, number
of sweeping points or IF bandwidth.

b) Open the calibration menu and press [ Calibrate]
c) Press [Cal Kit], and press corresponding soft key to select the correct calibration kit model.

d) Press[Back] andreturntothe [Calibrate] menu bar, press[M Cal], select the type to be
corrected, press [Full 2 Ports] , the system will prompt to “press [Reflect] to start the
corresponding measurement! ”.

e) To start reflection measurement, press [Reflect>] to prompt “Connect OPEN in P1,then press

corresp. menu button to start!”. connect the open circuit device to test port 1 according to the
diagram, and after the display trace is stable, press [P1 OPEN], the analyzer will display "Cal
std measuring..." during the measurement of the standard piece, and after completing the
measurement, it will display the prompt "Connect SHORT in P1, then press corresp. menu
button to start!" And the software menu will be underlined to indicate that the project has been
tested, such as [P1 OPEN].

f)  Disconnect the open-circuit device, and connect the short-circuit device to test port 1. After
the display trace is stable, to measure the standard piece, press [P1 SHORT], the RF
analyzer will display "calibration standard measurement ..." during the measurement of the
standard piece, and after completing the measurement, it will display the prompt "Port 1 Short
Measure Done. Connect LOAD in P1, press ‘P1 LOAD’”, and the software menu will be
underlined to indicate that the project has been tested, such as [P1 SHORT].

g) Disconnect the short-circuit device, connect the load to test port 1, and press [P1 LOAD]

after the trace is stable to prompt “Calibrating standard piece measurement...” during
standard piece measurement, and prompt “Connect the load to Port 1, then press corresp.
menu button to start!” after measurement. At this time, underline of the menu indicates the
item is tested completely, for example, [P1 LOAD].

h) Disconnect the load from P1, connect the open-circuit device, short-circuit device and load to
P2 as per the same standard method with P1 in sequence, and complete the measurement
on such standard pieces as S22 OPEN, SHORT and LOAD.

i)  After reflection calibration on P1 and P2, the prompt “Press [Done] to complete the
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measurement.” Press [Done], and the system will calculate the reflection factor automatically.

j)  Return to previous menu for transmission calibration. Press [Tr>] to prompt “Connect Thru
cable between P1 and P2, then press corresp. menu button to start!” connect test port 1 and
test port 2 with cables. You can press [Auto Meas], and the system can automatically
complete four transmission calibration tasks in turn, or press [Pos Match], [Pos Trans], [Rev
Match] and [Rev Trans] in turn to complete each calibration task individually. When all four
tasks are completed, the full 2 ports transmission calibration is completed.

k) Press [Back] to return to previous menu, and press [ISO] for isolation calibration.

[) For isolation measurement, press [ISO] to prompt “Connect LOADs in P1 and P2, then press
corresp. menu button to start!”. Connect the load to test port 1 and test port 2 respectively,
press [Auto Meas] to complete isolation calibration on the two items automatically in turn, or
press [Pos Iso] and [Rev Iso] to complete each isolation calibration independently. Or you can
press [Ignore Iso] directly to ignore isolation calibration.

m) Press [Done] to finish the full 2 ports calibration. After that, the prompt “Calibration Off/On”
shows in the prompt zone. Connect with the DUT for measurement.

For reflection For transmission For isolation

For Sz, response For Si; response

Open- mrcun dewce en-circuit deV|ce
E| Load I'Ell ad

N
~
~. ~.

Short circuit Short circuit THRU
device device |_'I'_'
RF Analyzer RF Analyzer RF Analyzer

Figure 4-6 Standard piece correction for Full 2 ports error correction

4.1.3 Marker function

The 4957B RF analyzer is provided with up to eight markers to facilitate users to track the
measurement results.

Select the currently displayed marker by pressing [Mkr]l—[Sel Mkr]—[Mkr 1], [Mkr 2] ... [Mkr 6] or
[More Mkrs>]—[Mkr 7], [Mkr 8].

Each marker has two operating modes, namely, normal and delta.

Press [Mkr]—[Max] or [Min] to let the RF analyzer search the max/min value of the measurement
trace, and press [Peak] to search the marker peak value, including [Mkr] , [Sub Peak], [Right
Peak] and [Left Peak]. You can also move the marker with the [1] /[|] keys and the roller, or

position the marker by setting the standard answer according to the pop-up marker position and
inputting the numerical value when pressing [Normal Mkr] and [Delta Mkr].

4.1.4 Storage and recalling function

The RF analyzer can save the setting status and measurement data to the internal memory,
external USB or SD card, and recall the setting status and measurement data of the instrument
from the internal memory, external USB or SD card. The specific operation is as follows:
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Press [File] —[Storage State] to save the current instrument status in the memory;

Press [File] —[Recall State>]—[State File>], and a list of state files will pop up to display all state
files saved in the memory. Select corresponding file for quick setting of the instrument. Press [File]
—[Recall State>]—[Last State] or [Default State] to select the last setting state before starting or
the default state of the system;

Press [File] — [Save Trace >], press the menu item to select the corresponding trace storage
format (trace, slp data, s2p data, csv data), enter the file name in the pop-up dialog box, Press
[OK] to save the current sweep track data into the memory;

Press [File]—~[Recall Trace>] to pop up a data list showing all data files saved in the storage (trace
format), and select relevant data file to recall the data from the data file to the memory for display
and comparison.

Press [File]—[Print Screen] to save the display area on the screen into jpg file format. Edit and
enter the name of the file to be saved, and press OK to complete the saving.

Press [File] —[File Mgmnt] to perform file copy or file deletion.

Press [File] — [LocationInt>] and select the storage medium as internal FLASH, external USB
disk or SD card.

4.1.5 Measurement optimization

The dynamic range refers to the delta between the max. power and min. measurable power (noise
base) that can be entered to the RF analyzer. To lower the measurement uncertainty, the dynamic
range of the RF analyzer shall be larger than the response range of the DUT. The measurement
accuracy can be improved effectively only when the signal under test is 10dB higher than the
noise base. In order to increase the dynamic range of the RF analyzer, the following methods are
usually used for measurement optimization:

4.1.5.1 Increasing the input power of the DUT

Increasing the DUT input power can help the analyzer to detect the output power of the DUT with
higher accuracy. But note that too high input of the RF analyzer can cause compression distortion
or even damage the receiver.

Press [Amplitude] —[Power High>] to adjust the output power.

Max. input level is marked on the panel of the RF analyzer, and the
N high output power of the RF analyzer can reach 0dBm at certain
point. If the DUT has gains, use proper source power to prevent the

input power from exceeding the max. input level.

4.1.5.2 Decreasing the receiver noise base

Random noise on the RF analyzer's receive path reduces measurement accuracy. “Sweep
average” and “reducing intermediate frequency bandwidth” can be adopted to reduce trace noise,
reduce noise base and obtain more accurate measurement results.

1) Sweep Average

Sweep average reduces the impact of random noise on the measurement, and the RF analyzer
calculates each measurement value by averaging the same measurement point through multiple
sweeps. The setting of the average factor determines the number of consecutive sweeps. The
larger the average factor, the more effectively the effect of noise on the measurement can be
reduced.

Trace averaging is applied to all measurement traces in the channel, and the channel that turns on
the averaging function displays an average counter.

46/ 248



4957B RF Analyzer User Manuals

Vector network analysis mode
If the sweep average is turned on, the average counter shows the average number of sweeps that
have been performed, helping to select the appropriate average factor by observing the change in
the trace and average number of times that have been performed.

Sweeping average and reducing the IF bandwidth can reduce the noise. If you want to get very
low noise, it is recommended to use the sweep average. In normal case, the sweep average is
used to reduce the noise but the time required to reduce the IF bandwidth is longer, especially the
average number of times is large.

Steps for setting sweep averaging are as follow.
Press [BW] — [Avg Off On], enter the average number of times with the numeric keys.

2) Reduce IF bandwidth

The RF analyzer converts the received response signal to the intermediate frequency signal for
processing. The bandwidth of the intermediate frequency band pass filter is called the
intermediate frequency bandwidth, and the RF analyzer supports the variable bandwidth IF filter,
wherein the intermediate frequency bandwidth is set from 100kHz to 1Hz and changes in steps of
1, 3 and 10. Reducing the IF bandwidth can lower the impact of the random noise on the
measurements (reducing 10 times of the IF bandwidth can lower the noise base by 10dB), but it
can prolong the sweep time. The effect of intermediate frequency bandwidth on measurements is
shown in Figure 4-7:
File Zoom Display Tools Help
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Stop Freq
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Swp Time
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Averaging
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/ |
>|
Run Local
Continuous More
VNA Center Freq 1.200 GHz Span 500.000 MHz 1of2
Swp/Setup Calibrate Trace Peak File System
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Figure 4-7 Effect of Intermediate Frequency Bandwidth on Measurement Results

Follow the steps below to set the IF bandwidth:
a) Press [BW] —|[IFBand] :
b) Pressthe[t] [|]] keyto move the marker bar to change the IF bandwidth value.

Sweeping average and reducing the IF bandwidth can reduce the
noise. If you want to get very low noise, it is recommended to use

the sweep average. In normal case, the sweep average is used to
reduce the noise but the time required to reduce the IF bandwidth is
longer, especially the average number of times is large.

4.2 Menu Structure

The vector network analysis mode mainly includes 10 groups of primary menus, i.e. "Frequency",
"Amplitude”, "Bandwidth", "Marker", "Measure", "Sweep", "Calibrate", "Trace", "Peak" and "File".
The "System” menu refers to the system settings of the machine in the Basic Operations of
Chapter Ill, and the other menu structures are as follows:
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Figure 4-8 Structure of Measure Menu
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Figure 4-9 Structure of Frequency, Amplitude, Bandwidth, Marker and Peak Menus
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4.3 Menu Description

In the subsequent description, the primary menu is the menu name
Notice +" [1", e.g. [Freql, and the remaining submenus are the menu

name + "[]", e.g. [M Cal].

4.3.1 Frequency menu

Frequency range refers to the measurement frequency span. In the VNA mode, the 4957B RF
analyzer must be set with proper measurement frequency range first before measurement and
calibration regardless any measurement parameter is selected. Frequency range can be set in the
following two methods:
a) Specify the start frequency and stop frequency
b) Specify the center frequency and span
-[Start Freq]: Press [Freql] —[Start Freq], use the numeric keys on
| g the front panel, select the frequency unit, or use the [11[|] keys and
B [the knob for setting.
-[Stop Freq]: Press [Freql—[Stop Freq], use the numeric keys on the
front panel, select the frequency unit, or use the [11[]] keys and the
knob for setting.
-[Center Freq]: Press [Freql —[Center Freq], use the numeric keys
Center Freq on the front panel, select [GHZz], [MHZz], [kHZz] and [Hz] in the frequency
3.250 GHz unit menu, oruse the [11 [|] keys and the knob for setting.

Span -[Special Notes]: When using the [1]1[|] keys and the knob, the
6.500 GHz size of the frequency step is the same as the set value of the [Step
Freq Auto/Man]. After pressing [Step Freq Auto/Man] to switch to
[Step Freq Auto/Man], you can use the numeric keys or the [1]
[|] keys and the knob to set the step frequency value.
-[Span]: Press [Freql —[Span] to activate the span submenu. You
can use the numeric keys, and then select the frequency unit to
change. You can also usethe [1]1 [|] keys and the knob to change
the span. For the detailed information, please refer to the description of
the [Span] menu.
-[Special Notes]: Usethe [1] [|]1 keys and the knob to change
the span with a step of 1-2-5.

Start Freq
30.000 kHz

Stop Freq
6.500 GHz
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4.3.2 Amplitude menu

Amplitude

Top

Bottom

Auto Scale

Default Scale

Ref Value

Ref Pos

Scale

Power

=
-10.00 dBm

[Top]: Press [ Amplitude 1—[Top] to set the maximum scale in the top
position of the vertical part of the display grid within the range of
-499.9dB - +500dB.

-[Bottom]: Press [ Amplitude ] —[Bottom] to set the maximum scale in
the bottom position of the vertical part of the display grid within the
range of -500dB- +499.9dB.

-[Auto Scale]: Press [Amplitude] —[Auto Scale] to display the trace
in the scale most suitable for the screen,

[Special Notes]: which is only valid in Cartesian coordinates.
-[Default Scale]: Press [Amplitude] —[Default Scale] to indicate that
all options related to amplitude setting in the rectangular coordinate
format are the default startup values.

-[Ref Value]: Press [Amplitude] —[Ref Value], and use the numeric
keys on the front panel orthe [1] [|] keys and the knob to set the
reference level unit to dBm.

-[Special Notes]: Whenthe [11[|] keys and the knob are used, the
step is 10dB.

-[Ref Pos]: Press [Amplitude ] —[Ref Pos], and use the numeric keys
orthe [1] [|] keys and the knob to change the reference position.
-[Scale]: Press [Amplitude] —[Scale], and use the numeric keys or
the [11[]] keys and the knob to set the scale within the setting range

of 0.1dB - 20dB.

manually set power.

4.3.3 Output power menu

oA

Power

High

Low
Manual
-35~-5 dBm

RF Output
Off (@])]

=< Back

-[High Power]: Press [Output Power]—[High Power], and select [High
Power] on the touch screen to set the output power to the high power
state.

-[Low Power]: Press [Output Power]—[Low Power], and select [Low
Power] on the touch screen to set the output power to the low power
state.

-[Manual]: Press [Output Power]—[Manual], and the range is -35dB-
-10dBm. Enter the numbers with the numeric keys or use the knob or
press [1] [|] to adjustthe manual power.

:[RF Output]: Press [Output Power]—[RF Output Off On] to manually
switch the RF output switch.

-[Special Notes]: The manual power menu display range
is-35~-10dBm, in order to ensure the setting range of power flatness
index, the actual range can be set to -45 - 5dBm. If it is set to a value
outside the range displayed by the menu item, there is a certain

deviation in the power output at some frequency points.
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4.3.4 Bandwidth menu

[ Avorsw -[Ave Off On]: Press [BW] —[Ave Off On] to set it to on or off, and
GVECl el switch it via the touchscreen manually.

-[Avg Factor]: Press [BW] —[Avg Factor 16] and use the numeric
WCRERE keysorthe [1]1 [|] keys and the knob to set the specific number.

° -[Smooth Off On]: Press [ BW ]—[Smooth On/Off] to set it to on or off,

and switch it via the touchscreen manually.

[Smooth Aperture (%)]: Press [BW ]—[Aperture (%) 10.00] to select

the aperture percentage, and press the number key to set it, with the

aperture range of 0.01%~20%.

[IF BW]: Press [BW ]—[IF BW], select from the touchscreen or press
[11/0[|] tochange the IF BW value, and press [OK] to end it.

-[Special Notes]: Usethe [1] [|] keys and the knob to change the

span, and set the bandwidth down from 100kHz to 1Hz, with a step of

1, 3and 10.

Smoothing
Off Oon

Aperture(%s)
10.00

4.3.5 Marker menu

.[Mkr 1]: Press [ Mkr] —[Sel Mkr [1]]—[Mkr 1], [Mkr 2], [Mkr 3], [Mkr 4],

Marker [Mkr 5], [Mkr 6] or [More Mkrs>]—[Mkr 7] and [Mkr 8] to select the marker

H

Sel Mkr displayed currently;
[1] [Normal Mkr]: Press [Mkr] —[Normal Mkr], the marker is in the normal
mode, which can be moved via the knob, step key or numeric key;
Normal Mkr -[Delta Mkr]: Press [Mkr] —[Delta Mkr] to set the marker activated

currently to the delta mode with amplitude difference and frequency
difference between the delta marker and reference marker shown in the
marker display area on the screen, enter the frequency value of the delta
marker directly via the number key, or move it via the rotary knob or step

Cur Off
key;
-[Off]: Press [Mkr] —[Off] to turn off the currently activated marker.
All Off [All Off]: Press [Mkr] —[All Off] to turn off all markers that have been
turned on.
[Max]: Press [Mkr] —[Max] to search for the maximum value of the
NN marker;
[Min]: Press [Mkr] —[Min] to search for the minimum value of the
marker;
Relate -[Link Data Mem]: Press [Mkr] —[Link] to select the data or memory,
Data Mem and switch it via the touchscreen manually.
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4.3.6 Measure Menu

Measure

S11

522

Format
Log

=

Transform =

Gating =

Advance =

-[S11]: Press [Measure] —[S11] to set the measurement parameter
to S11.

-[S12]: Press [Measure] —[S12] to set the measurement parameter
to S12.

-[S21]: Press [Measure] —[S21] to set the measurement parameter
to S21.

[S22]: Press [Measure] —[S22] to set the measurement parameter
to S22.

-[Meas Format]: Press [Measure] —[Meas Format] to select the
measurement format, including [Log Amp], [Linear Amp], [VSWR],
[Phase], [Smith], [Polar], [Group Delay], etc.

[Special Notes]: The measurement format submenu is just a
difference in the way it is displayed and is not specifically introduced.
[Transform]: Press [Measure] —[Transform] to set the transform
related parameters, including:

[Transform Off On], [Start Time], [Stop Time], [Mode], [Set Freq
Lowpass], [Window], [Velocity] and [Unit m ft].

-[Gating]: Press [Measure] —[Gating] to set the gating related
parameters, including:

[Gating (Off On)] selection, [Gate Start Time], [Gate Stop Time] and
[Gate Type (Pass-Band Stop-Band)] selection. The gate shape options
include maximum, wide, standard and minimum.

-[Advance]: Press [ Measure 1 —[Advance>] to select the

measurement parameters from [Al], [B1], [R1], [A2], [B2] and [R2].
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4.3.7 Sweep/setting menu

Swp/Setup

Swp Type
Cont Single

Swp Once

Swp Time
Auto  Man

Points
201

Swp Mode
Lin  List

Edit List =

Run/Hold
[Running]

[Swp Type Cont Single]: Press [Swpl] —[Swp Type Cont Single],
and two sweep modes are provided in the vector network analyzer
mode: Continuous sweep and sweep once. The underline marks the
current state. The sweep mode setting determines how the analyzer
sweeps and when it stops to enter into the hold state.

-[Swp Once]: Press [Swpl—[Swp Once], the sweep type is a single
sweep, that is, the sweep is stopped after a single sweep.

[Swp Time Auto Man]: Press [Swp] —[Swp Time Auto Man] to
switch the sweep time between Auto and Manual. The underline
marks the current state. If the sweep time is automatic, the RF
analyzer automatically sets the sweep time to the fastest according to
the current instrument status, and the screen displays the fastest
sweep time under the current setting. If the sweep time is manually
set, the sweep time value can be input at this time. Use the numeric
keys to enter the sweep time value and select the time unit by
pressing corresponding soft key to complete the setting.

[Swp Points]: Press [Swp] —[Swp Points], and use the numeric
keys on the front panel orthe [1] [|] keys and the knob to set the
sweep points.

-[Special Notes]: The number of sweep points in the vector network
analysis mode can be set from 11 to 10001.

[Swp Mode Lin List]: Press [Swpl] —[Swp Mode Lin List], and
select the sweep mode to be linear or list via the touchscreen. When
the sweep mode is list sweep, you can edit the list to add and delete
segments.

-[Edit List]: Press [Swpl—[Edit List>] to add or delete segments via
the touchscreen, edit the start frequency, stop frequency, sweep
points and intermediate frequency bandwidth of the segment, and
enter the parameter value via the numeric key. See the description of
the [Swp Mode Lin List] menu for details.

[Special Notes]: When you press [Edit List], the sweep mode
changes to list sweep by default.

-[Run/Hold]: Press [Swpl—[Run/Hold]. When you switch to run, the
marker moves as per the sweep point, and when you switch to hold,

the marker pauses at the current sweep point.
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4.3.8 Edit list menu

Edit List

Add Seg

Del Seg

Clear List

Save List

angaa

|

Recall List =

[Add Seg]: Press [Edit List>]—»[Add Seqg] to select the start frequency,
stop frequency, sweep points and intermediate frequency bandwidth of
the segment to be edited via the touchscreen, enter the parameter
value via the numeric key, and select the corresponding unit via the
touchscreen.

-[Del Seq]: Press [Edit List>]—[Del Seq] to click on any position of the
segment to be deleted via the touchscreen, and then press [Del Seq]
to delete it.

-[Del All]: Press [Edit List>]—[Del All] to delete all the segments in the
list.

[Save List]: Press [Edit List>]—[Save List] to save the segments in
the list, and click to pop up a dialog box, enter the file name and press
OK to save the list file +.

[Recall List]: Press [Edit List>]—[Recall List] to click on the list file to
be recalled via the touchscreen, and click OK.

[Special Notes]: When the list is not saved, clicking [Recall List] will
not display any list files.

-[Back]: Press [Edit List>]—[Back] to return to the previous menu.

4.3.9 Calibration menu

Calibrate

Calibrate
Off On

Cal Kit
20201A

M Cal =

E Cal

Cal Cont =

-[Cal Off On]: Press [Cal}—[Cal Off On] to turn the error correction
on or off, and the calibration can only be turned on when the
corresponding calibration is completed.

-[Cal Kit]: Press [Cal]l—[Cal Kit] to enter the calibration kit selection
dialog box, and select the calibration kit type.

-[Special Notes]: The mechanical calibration kit types include
31101A 31101B 31121 31123

-[M Cal]: Press [Cal]l —[M Cal] to complete the relevant calibration
according to the calibration steps, including one port S11, one port
S22, full 2 ports, frequency response, response and isolation S12,
response and isolation S21.

-[E Cal]: Press [Call —[E Cal] to enter the electronic calibration
dialog box, and click the down arrow on the touchscreen to select the
[Cal Port]: One port P1, one port P2, full 2 ports; click [Start],
[Interrupt] and [Exit] for relevant operations of electronic calibration.
-[Cal Cont]: Press [Cal]l—[Cal Cont], the submenu type is the same
as the mechanical calibration, and the color invert is mainly
completed. If the calibration is interrupted due to another menu is
opened, press [Cal Cont] in the calibration menu to continue the
calibration.
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4.3.10 Mechanical calibration menu

[One Port S11]: Press [M Cal]—[One Port S11] to connect the
circuit breaker, short circuiter and load according to the prompts in
M Cal the dialog box, so as to complete the calibration of one port S11.
[One Port S22]: Press [M Cal]—[One Port S22] to select [OPEN],
[SHORT] and [LOAD].

[Full 2 Ports]: Press [M Cal]—[Full 2 Ports] to complete the
relevant calibration according to the calibration steps, including one
port S11, one port S22, full 2 ports, frequency response, response
and isolation S12, response and isolation S21.

One Port
S11

i

One Port
S22

Full Ports
‘[Freq Resp.]: Press [M Cal]—[Freq Resp.], open circuit S11, short

circuit S11, open circuit S22, short circuit S22, straight through S12,
straight through S21. Press [Back] to return to the previous
submenu.

=
o
£
-
[ge]
%]
=
W

Resp.&lso
512 [Resp.&Iso@S12]: Press [M Call—[Resp.&lso@S12] to select the
| response and isolation calibration.
Resp.&lso [Resp.&Iso@S21]: Press [M Cal]l—[Resp.&lso@S21] to select the
521 response and isolation calibration.

[Special Notes]: The measurement sequence for several different
standard pieces to be measured at the same time can be ignored,
for example, an open-circuit device, a short-circuit device and a
< Back load. Any standard piece can be remeasured before [OK] is pressed.
Change in standard piece is normal during measurement. In case of
a standard piece subjected to multiple measurement, correction
shall be conducted on the latest measurement data.

4.3.11 One port S11 menu

-[OPEN]: Press [One Port S11]—[OPEN] to select the calibration
standard of OPEN.

Snclron -[SHORT]: Press [One Port S11]—-[SHORT] to select the calibration
OPEN standard of SHORT.

ST -[LOAD]: Press [One Port S11]—[LOAD] to select the calibration
standard of LOAD.

LOAD
-[Special Notes]: The measurement sequence for several different

standard pieces to be measured at the same time can be ignored, for
example, an open-circuit device, a short-circuit device and a load.
Any standard piece can be remeasured before [OK] is pressed.
Change in standard piece is normal during measurement. In case of
a standard piece subjected to multiple measurement, correction shall
be conducted on the latest measurement data.

L)

= Baclk
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4.3.12 One port S22 menu

It is the same as the [One Port S11] menu.

4.3.13 Full 2 ports menu

Full Ports

Reflect >

Translate >

on

Iso >

-[Reflect]: Press [Full 2 Ports]—[Reflect] to set the reflection
measurement for calibration of full 2 ports. It includes 6 sub-options:
[P1 OPEN], [P1 SHORT], [P1 LOAD], [P2 OPEN],

[P2 SHORT], [P2 LOAD]

-[Special Notes]: P1 stands for one port and P2 for two ports.

-[Tr]: Press [Full 2 Ports]—[Tr] to set the transmission measurement
for calibration of full 2 ports. It includes [Pos Match], [Pos Trans],
[Rev Match], [Rev Trans] and [Auto Meas].

-[Iso]: Press [Full 2 Ports]—[lso] to set the isolation measurement for

calibration of full 2 ports.[Pos Is0], [Rev Iso], [Auto Meas] and [Ignore

Iso].

4.3.14 Frequency response menu

Calibrate

OPEN $11

SHORT $11

OPEN S22

SHORT 522

THRU 512

THRU S21

Back

A

HNARARRE

[Special Notes]: In case of frequency response error calibration,
the errors of reflection measurement and transmission measurement
can be calibrated, open circuit and short circuit are selected in
reflection measurement, and straight through is selected in
transmission measurement.

[OPEN S11]: Press [Freq Resp.]»[OPEN S11] to select the
calibration standard of S11 OPEN.

[SHORT S11]: Press [Freq Resp.]|»[SHORT S11] to select the
calibration standard of S11 SHORT.

[OPEN S22]: Press [Freq Resp.]»[OPEN S22] to select the
calibration standard of S22 OPEN.

[SHORT S22]: Press [Freq Resp.]»[SHORT S22] to select the
calibration standard of S22 SHORT.

(THRU S12]: Press [Freq Resp.]-[THRU S12] to select the
calibration standard of S12 THRU.

[THRU S21]: Press [Freq Resp.]|»[THRU S21] to select the
calibration standard of S21 THRU.

[Special Notes]: After selecting the above menu, there will be a
prompt on the interface: “Please connect the circuit breaker (short
circuiter) to the port, and press the corresponding menu key to start
the measurement”

4.3.15 Calibration continue menu

It completes the remaining calibration steps, and is the same as the calibration menu.
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This menu is used to set the trace display mode, trace math and limit function. The memory must
be saved with a trace first before conducting any trace calculation, and trace calculation is
conducted via vector calculation on previous complex number data displayed in formatting.

Trace

]

Sel Trace

=
—

Trace Num
1X1

Trace Math=>

Limit =

i
I
B
-
-

Statistic
Off On

-[Select Trace]: Press [Trace]l —[Select Trace] to select the trace.
The vector network analyzer provides 1, 2, 3 and 4 tracks, and the
selected track sequence number and its status menu item will be
displayed directly.

[Trace Num]: Press [Tracel —[Trace Num 1x1>]—[1x1], [1x2],
[1x3], [2x1], [3x1] or [4x1] to select the window number and trace
number in the window;

-[Trace Math]: Press [Tracel —[Trace Math] to open the math menu
of the trace.

-[Special Notes]: The memory must be saved with a trace first before
conducting any trace calculation, and trace calculation is conducted via
\vector calculation on previous complex number data displayed in
formatting.

-[Limit]: Press [Trace] —[Limit] to edit and display the limit line and
test to see if it is passed.

-[Bandwidth Search]: Press [Trace] —[Bandwidth Search]:

-[Stats Off On]: Press [Trace] —[Stats Off On] to turn on or off the
statistics, and switch it manually.

4.3.17 Math menu

Trace Math

Data — Mem

Data

MNext >

-[Data—Mem]: Press [Trace Math]—[Data—Mem] to save current
measurement trace data to the memory;

-[Data]: Press [Trace Math]—[Data] to display only the trace
corresponding to the measurement data;

-[Save]: Press [Trace Math]—[Save] to display only the trace
corresponding to the saved data.

-[Data&Mem]: Press [Trace Math]—[Data&Mem] to display the trace
corresponding to both the measurement data and saved data at the
same time.

-[Data-Mem]: Press [Trace Math]—[Data-Mem] to display the trace
corresponding to the measurement data minus the saved data.
-[Data/Mem]: Press [Trace Math]—[Data/Mem] to display the trace
corresponding to the measurement data divided by the saved data.
-[Data+Mem]: Press [Trace Math]—[Data+Mem] to display the trace
corresponding to the measurement data plus the saved data.
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4.3.18 Limit menu

Limit

Alarm
Off On

-[Limit Off On]: Press [Limit]—[Limit Off On] to choose whether to turn
on the limit function.

-[Alarm Off On]: Press [Limit}|—»[Audio Alarm Off On] to set audio
alarm On/Off. If the audio alarm is on and the upper and lower limit line
test is on, the function is effective. If the limit is out of range when the
upper and lower limit lines are swept on the current screen, the buzzer

will give a short sound.
-[Clear]. Clear the edited limit line displayed currently;

-[Edit]: Press [Limit]—[Edit]—[Sel Point] to switch the limit point on the
current limit;

-[Edit]: Press [Limit]l—»[Edit}—»[Value] to set current limit point
frequency, enter the number via the numeric key, and select the
frequency unit for completion;

-[Edit]: Press [Limit]—[Edit]—[Add]to add the limit point on the current
limit line;

-[Edit]: Press [Limit]|—[Edit}|—[Delete] to delete the limit point
displayed on the current limit;

-[Edit]: Press [Limit]—[Edit}—[Clear]to clear all limit points saved on
the current limit;

-[Save]: Press [Limit>]—[Save], enter the name via the number key,
and save the limit line edited just now to the system, which can be
recalled by pressing [Limit>]—[Recall>], selecting such limit line via the
touchscreen manually, and pressing [OK] for recalling when
conducting the same test next time, avoiding repeated editing;

-[Recall]: Press [Limit>] — [Recall] , manually select the limit line file
with the touch screen and press [OK] to complete the loading. If the
number of limit line storage files is large, press [Limit>] — [Recall>] —
[Page Up], [Page Up] and find the limit line file to be loaded by page,
and press [Limit>] — [Load>] — [Delete], [Del All] to delete the single

and all currently selected and stored limit line files.
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4.3.19 Peak menu

-[Max Peak]: Press [ Peak] —[Max Peak] to place a frequency marker
at the highest point of the trace and display the frequency and
amplitude of the frequency marker in the upper right corner of the
screen.

[Sub Peak]: Press [Peak] —[Sub Peak] to move the active
frequency marker to the next highest peak point on the trace that is
associated with the current frequency marker position. Press the key
again, and the user can find the lower peak point quickly.

-[Right Peak]: Press [Peak] —[Right Peak] to find the next peak to
the right of the current frequency marker position.

-[Left Peak]: Press [Peak] —[Left Peak] to find the next peak to the
Left Peak left of the current frequency marker position.

[Max]: Press [Peak]—[Max] to place a marker at the highest point of
the trace and display the frequency and amplitude of the marker in the
upper right corner of the screen.

-Min Peak] Press [Peak]—[Min]to place a marker at the lowest point
of the trace and display the frequency and amplitude of the marker in
the upper right corner of the screen.

-[Peak Tracking Off On]: Press [Peak] —[Peak Tracking Off On],
and when peak tracking is on, the current marker will perform a peak
search operation after each sweep. If peak tracking is off, no operation
will be performed.

Advance [Advance]: Press [Peak] —[Advance] to pop up the marker search
dialog box, which determines the peak value by setting the marker,
search type and specific frequency band.

Peak

Peak

Sub Peak

Right Peak

Min

Tracking
0)i

o
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4.3.20 File menu

I
o

Save State

Recall
State

Save Data >

Recall
Data

Save Pic

File
Manager

=

Location
=
Internal

BZHEN

-[StoreStateFile]: Press [File] —[Save State] to save the current
sweep status parameters.

-[Recall Status]: Press [File] —[Advance] to pop up the [Status File]
list, and such soft menus as [Page Up], [Page Down], [Recall], [Delete]
and [Delete All] are used to read the existing status file and recall the
corresponding state parameters to the current sweep. You can also
select such operations as [Last State] and [Default State].

-[Special Notes]: Select [Default State] to restore the factory setting
State.

-[StoreTraceFile]: Press [File] —[Save Data] to save the trace data.

-[Recall Trace]: Press [File] —[Recall Status] to pop up the data file
list, and such soft menus as [Page Up], [Page Down], [Immediate
Recall], [Delete] and [Delete All] are used to read the existing status file
and recall the corresponding data to the current sweep.

-[Print Screen]: Press [File] —[Print Screen] to capture the current
screen image.

-[File Mgmnt]: Press [File] —[File Mgmnt] to pop up the file
management menu, including [Source File], [Target File], [Start
Copying], [Delete Files] and other relevant soft menus to copy and
delete files.

-[Storage location]: Press [File] —[Storage Location] to select the
storage location, the interior is the internal memory of the instrument,
and the other optional locations are the memory and SD card of the
USB interface. After the security feature option is selected, the internal
memory cannot be selected.

4.3.21 Storage location menu

Location

Internal

[Internal]: Press [File] —[Storage Location]—[Internal], the [Internal]
is in a gray state and cannot be saved internally.

-[SDCard]: Press [File]l] —[Storage Location]—[SD card], and select
Store Data to the SD card.

-[USB]: Pressl File ]-[Storage Location] —[USB]and select Store Data
to USB.
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5 Spectrum analysis mode

This chapter mainly introduces the relevant contents of 4957B spectrum analysis mode, including
some typical measurement functions and methods in the spectrum analysis mode. After reading
this section, users using this instrument for the first time can have a general understanding of
some typical applications of the spectrum analysis mode and the testing operation process, and
are familiar with the use of the spectrum analysis mode.

N All operations in this section are based on the premise of the selected
spectrum analysis mode, which will not be described separately later.
4957B spectrum analysis mode has rich measurement functions, so it contains many and complex
parameters. In addition to the most basic functional parameters, such as frequency parameters,
amplitude parameters, bandwidth average parameters, trace parameters, sweep parameters,
marker parameters, etc., it also has other characteristic function parameters, including signal
tracking, noise marker, peak tracking, counter, list sweep, trigger, limit line, field strength

measurement, channel power, occupied bandwidth, adjacent channel power, carrier-to-noise ratio,
spurious template, 1Q capture, audio monitoring, etc.

a) Signal tracking

If the measured signal is a drift signal, the activated marker is placed on the peak point of the
signal using the signal tracking function of the spectrum analyzer, and the peak value of the
marker will always be displayed on the center frequency of the spectrum analyzer, which can be
easily measured.

b) Noise marker

The noise marker displays the noise power near the activation marker that is normalized to the 1
Hz bandwidth. Turn on the noise marker and set the detector to the RMS detection mode. If the
logarithmic mode (dBm, dBmV, dBuV, dBW, dBV, dBA, dBmA/dBUA) is selected as the amplitude
unit, the unit of the mark reading will be automatically switched to dBm/Hz. If V is selected as the
amplitude unit, the unit of the reading will be automatically switched to V/(Hz)2. If A is selected,
the unit of the reading will be automatically switched to A/(Hz)Y2. If W is selected, the unit of the
reading will be automatically switched to W/(Hz)?.

¢) Peaktracking

If the p_eak tracking function is enabled, the marker will perform a peak search operation after each
sweeping.

d) Counter

If the frequency counter function is enabled, the frequency counter function will make the reading

of the marker more accurate, which is conducive to improving the accuracy of frequency
measurement. The measurement accuracy can reach Hz level, and the error is less than 10Hz.

e) List sweep

In the list sweep mode, users can edit the sweeping frequency band, and the spectrum analyzer
sweeps based on the frequency range and other parameters set by the edited list.

f)  Trigger

Select the trigger modes of sweeping or measurement, including [freerun], [video trigger], [external
trigger], [trigger polarity], [trigger delay]. The user can select the mode based on the actual
demand. If the freerun is set after the last continuous sweeping or single sweeping, a new sweep
or measurement will be started. Set the trigger mode to video trigger. As long as the positive slope
of the input trigger signal passes the video trigger level set by the [trigger polarity plus/minus]
command, sweeping will be triggered. In the external trigger mode, select sweeping and
measurement to synchronize with the next voltage cycle.

g) Limitline

The limit line function is used to monitor the signal in a certain frequency band. The spectrum
analyzer provides upper and lower limit lines, and the user can set the limit. If the amplitude of a
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signal in a certain frequency band exceeds the set upper limit or is less than the set lower limit, the
spectrum analyzer will send out a audio alarm signal.

h) Field strength test
The spectrum analyzer provides the function of field strength measurement, including} [Field

Strength Off On], [Recall Antenna], [Edit Antenna], [Save Antenna] and other related soft menus.
With the corresponding test antenna, the field strength test can be carried out quickly.

i)  Carrier to noise ratio
The carrier to noise ratio function is to measure the ratio of carrier power to noise power, including

carrier bandwidth, noise bandwidth, offset frequency, sweep width, carrier power, noise power,
carrier to noise ratio and other parameters.

j) Stray template

The function of stray template is to call the limit line as a template to measure whether the signal
power is limited by the template. The template parameter is a limit line and assigned by recalling
the limit line. The template can move up and down left and right according to the center frequency
and reference power. The template always moves the center point of the limit line left and right to
the center frequency, and moves the center point up and down to the reference power point
according to the calculated reference power. The reference power is divided into peak power and
channel power, and which one is selected depends on the reference power type.

k) 1Q capture

IQ capture function is to capture IQ data and store them in the instrument through the capture time,
sampling rate, capture mode and other parameters set by the user.

[)  Audio monitoring

The spectrum analyzer has audio demodulation function used for radio monitoring. If the
demodulation sound is poor, the sound effect can be improved by adjusting the resolution

bandwidth. In the demodulation mode, the resolution bandwidth is set in the range of 300kHz ~
30kHz, which will bring the optimum effect.

5.1 Introduction to typical measurements

The spectrum analysis mode of 4957B is the basic working mode. After startup, press [Model, a
mode selection dialog box pops up. Then select [Spectrum Analysis Mode] in the box, and press
[OK] to enter the spectrum analysis mode after completing the progress bar.

This section will introduce some advanced typical measurement functions and methods of
spectrum analysis mode of 4957B, including the following:

a) Measurement of channel power.

b) Occupied bandwidth measurement.

c¢) Measurement of adjacent channel power.
d) TOI measurement.

e) Dirift signal measurement.

f)  Noise signal measurement.

g) Distortion measurement.

h) Pulsed RF signal measurement.

i)  Signal generation measurement (option).
i) Interference map (option).

Pressthe [Reset] key on the front panel, and the RF analyzer will run

Notice again. In the following examples, unless otherwise specified, first press

the [Reset] key.

5.1.1 Measurement of channel power
This Section illustrates how to use the channel power measurement function of the spectrum
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analysis mode of 4957B to measure the signal channel power by taking the application of
measurement of channel power of the FM signal as an example.

5.1.1.1 Definition of channel power

Channel power measurement is one of the most common measurements in RF transmission
systems. Therefore, channel power is defined as the power transmitted by a signal over a range of
frequencies at a specified time interval. In the test of the power amplifier and the filter circuit, the
system is faulty if the specific power is not measured. The communication transmitter is evaluated
by measurement of channel power, and its quality of the RF transmission is determined by
comparing it to specific communication protocol. The spectrum analysis mode of 4957B can be
used to measure the channel power of FM signal. Since the FM signal and continuous wave signal
differ in many respects, an accurate setting can make the measured FM signal more accurate.

5.1.1.2 Measurement steps

The steps of using the spectrum analysis mode of 4957B to measure the FM signal channel power
are as follows:
a) Set the signal generator to output the FM signal:

b) Generate an FM signal with a signal generator, set the frequency to 1GHz, the power to -
10dBm, the FM deviation to 500KHz and the modulation rate to 10kHz. Connect the output of
the signal generator to the RF input end of the spectrum analyzer via a cable, as shown in
Figure 5-1. Turn on the modulation output switch and the RF switch.

- e ————— . 2.4mm cable Adapter
Eé sse 22 [ %

Signal Generator Adapter RF Analyzer

J

Figure 5-1  Connection Between Signal Generator and Spectrum Analyzer

c) Reset the spectrum analyzer to the default state:
d) Press [Reset] .
e) Turn on the channel power measurement function:

Press [Measure], [Ch Power >], [Ch Power Off On]. Enable the channel power measurement
function.

a) Set center frequency:

b) Press [Measure] , [Channel Power] and [Center Freq] and set the center frequency with the
number keys. The center frequency of the spectrum analyzer is set to the frequency of the
measured signal, i.e., 1GHz.

c) Setthe channel power bandwidth:

d) Press [Measure] , [Channel Power] and [Channel Bandwidth] and set the channel power
bandwidth with the number keys to 1IMHz.

e) Set the span of channel power:

f)  Press [Measure], [Channel Power] and [Channel Span] and set the channel power span with
the number keys to 2 MHz.

g) Set the resolution bandwidth and video bandwidth with a spectrum analyzer:
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h)

1)

Press [BW] , [RBW Auto Man], set the resolution bandwidth to 30kHz;
Press [BW] , [VBW Auto Man] to set the video bandwidth to 30kHz or less.

The channel power bandwidth is a frequency width of the power
displayed by the spectrum analyzer within this bandwidth, while the
channel power span is the frequency range over which the spectrum
analyzer sweeps. The channel power span should be set to be greater
than or equal to the channel power bandwidth. Otherwise, the spectrum
analyzer will automatically set the channel span equal to the channel
power bandwidth. The ratio of channel power span to channel power
bandwidth remains constant (maximum: 10; minimum: 1) This ratio
remains constant as the channel power bandwidth changes. Changing
the channel power span can change this ratio. For example, when the
channel power bandwidth is doubled, the spectrum analyzer will also

increase the channel power span by the same factor.

)

Enable the averaging function:

Press [BW] and [Avg Off On], set the average number of times to 16 and enable the averaging

function.

After the channel power measurement function is enabled, if the detection mode is automatic, it
will be set to the root mean square detection mode. The two vertical white lines displayed on the
screen indicate the bandwidth of the channel power. The measurement results are displayed at
the bottom of the screen. See Figure 5-2 for the channel power measurement interface.
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Figure 5-2  FM Signal Channel Power Measurement

5.1.2 Occupied bandwidth measurement.

This Section illustrates how to use the occupied bandwidth measurement function of the spectrum
analysis mode of 4957B to measure the signal occupied bandwidth by taking the application of
measurement of occupied bandwidth of the FM signal as an example.
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5.1.2.1 Definition of occupied bandwidth

The occupied bandwidth refers to the frequency bandwidth corresponding to the total transmit
power of a certain ratio of the energy, which is centered as the center frequency of the specified
channel. The occupied bandwidth measurement of the spectrum analysis mode of 4957B can
present the measurement results in a quick, clear and accurate manner. There are two methods
for calculating the occupied bandwidth depending on the modulation method:

a)

b)

Power percentage method:

The occupied bandwidth of the signal is obtained by calculating the bandwidth of the portion
of the frequency containing a certain percentage of the total transmitted signal power, and the
percentage of power can be set by the user.

Power drop XdB method:

This calculation method defines the occupied bandwidth as: the distance between the two
frequency points when the signal power drops by XdB on both sides of the frequency point
where the peak power of the signal is located. The XdB of the signal power drop is set by the
user.

5.1.2.2 Test steps

Steps for measuring the occupied bandwidth in the spectrum analysis mode of 4957B are as
follows:

a)

b)

d)

f)
9)

h)

Set the signal generator to output the FM signal:

Use the signal generator to generate a frequency modulation signal, and set the frequency to
1GHz, the power to -10dBm, the frequency modulation offset to 500kHz and the modulation
rate to 10kHz. Connect the output of the signal generator to the RF input of the spectrum
analyzer by cable, as shown in Figure 5-1. Turn on the modulation output switch and the RF
switch.

Reset the spectrum analyzer to the default state:

Press [Reset] .

Set center frequency:

Press [Freq]l and [Center Freq] and set the center frequency with the number keys. The
center frequency of the spectrum analyzer is set to the frequency of the measured signal, i.e.,
1GHz.

Set resolution bandwidth:

Press [BW], [RBW Auto Man] to set the resolution bandwidth to the appropriate value.

Set video bandwidth:

Press [BW], [VBW Auto Man] to set the video bandwidth to the appropriate value.

In order to improve measurement accuracy, it is recommended that the ratio of resolution
bandwidth to video bandwidth be greater than 10. Press [RBW/VBW!] to change the ratio of
resolution bandwidth to video bandwidth.

Switch the spectrum analyzer to the occupied bandwidth measurement mode:

Press [Measure], [OBW] , [OBW Off On].

After the occupied bandwidth measurement function is enabled, the spectrum analyzer
switches to the occupied bandwidth measurement interface, and the measurement result is
displayed at the bottom of the screen. See Figure 5-3 for the occupied bandwidth
measurement. The two vertical white lines on the screen visually indicate the frequency range
of occupied bandwidth. If the detection mode of the spectrum analyzer is automatic after the
occupied bandwidth measurement function is enabled, it will automatically switch to the root
mean square detection mode. Users can change the measurement method, occupied

bandwidth, span and other parameters through the corresponding menu to get more accurate
measurement results.
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)
k)

Select measurement method:

Press [Measure] , [Occupied Bandwidth] and [Measurement Method % XdB] to select the
measurement method for occupied bandwidth. The measurement method can be set to the
power percentage method, or the power drop XdB method, the underline marks the currently
selected mode, and the default is the percentage method.
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Figure 5-3  Occupied Bandwidth Measurement

Change percentage:

If the measurement method is selected as the percentage method, press [Measure] ,
[Occupied Bandwidth] and [% 99%] and use the numeric keys, up and down keys or the knob
to change the percentage value. The percentage setting range is 10% to 99.99%, the
minimum step is 0.01%, and the default is 99%.

Change X dB:

If the measurement method is selected as XdB method, press [Measure] , [Occupied
Bandwidth] and [XdB - 3.00dB], use the numeric keys, up and down keys or the knob to
change the value of XdB. The range of XdB value is set from -0.1dB to -100dB, the minimum
step is 0.01dB, and the default is -3dB.

Change the occupied bandwidth span:

Press [Measure], [Occupied Bandwidth] and [Channel Span], input the occupied bandwidth
span with the numeric keys and press the corresponding soft key input unit. The default value
is SMHz.

Disable occupied bandwidth measurement:

Press [Measure], [Occupied Bandwidth] and [OBW Off On], select Off to exit the occupied
bandwidth measurement, and the interface switches back to the spectrum measurement
interface.

5.1.3 Measurement of adjacent channel power

This Section illustrates the operation method of the adjacent channel power ratio measurement
with the 4957B spectrum analyzer by taking the measurement of the adjacent channel power ratio
of the FM signal as an example.

5.1.3.1 Definition of adjacent channel power ratio

The adjacent channel power ratio (ACPR), also called the adjacent channel leakage power ratio
(ACLR), is the ratio of the transmit power of a channel to the radiated power of its adjacent
channel. It is usually expressed by the ratio of the power in the specified bandwidth to the total
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channel power at different frequency offsets of adjacent channels. The size of adjacent channel
power mainly depends on the extension of the edge band and noise of the transmitter.

The measurement method for adjacent channel power ratio can replace the traditional two-tone
intermodulation distortion measurement method applied to the nonlinear system test, and the
adjacent channel power ratio measurement result can be expressed as two different ways of
power ratio or power density.

5.1.3.2 Measurement steps

In traditional measurements, for narrowband signals, two-tone intermodulation measurements are
commonly used to evaluate the distortion performance of the transmitter. Wideband modulated
signal that not only has very tight spectral components, but also has a very high peak signal
(called a crest factor). These intermodulation products from the spectral components of the signal
will locate around the spectrum. Since the intermodulation measurement of WBFM signals is very
complicated, and the adjacent channel power ratio (ACPR) is closely related to intermodulation
products caused by nonlinear distortion, the adjacent channel power ratio (ACPR) is a better
method to measure the nonlinear distortion of WBFM signals.

Steps for measuring the adjacent channel power ratio of the WBFM signal using the adjacent
channel power ratio measurement function of 4957B spectrum analyzer are as follows:

a) Set the output frequency of the signal generator:

Use the signal generator to generate a frequency modulation signal, and set the frequency to
1GHz, the power to -10dBm, the frequency modulation offset to 500kHz and the modulation
rate to 10kHz. Connect the output of the signal generator to the RF input of the spectrum
analyzer by cable, as shown in Figure 5-1. Turn on the modulation output switch and the RF
switch.

b) Reset the spectrum analyzer to the default state:
Press [Reset] .
c) Set the reference level of the spectrum analyzer:
Press [Amplitude] , [Ref Level] and -10 [dBm];
Press [Amplitude] and [Scale/Div] to set the scale to 10dB/div.
d) Set the resolution bandwidth and video bandwidth:
Press [BW] , [RBW Auto Man], set the resolution bandwidth to 30kHz;
Press [BW] , [VBW Auto Man] to set the video bandwidth to 30kHz or less.
e) Switch to adjacent channel power ratio measurement:

Press [Measure] , [Adjacent Channel Power] and [ACPR Off On] to switch to the
measurement interface of adjacent channel power ratio.

f)  Set the center frequency of the main channel:

Press [Center Freq] and set the center frequency of the main channel with the numeric keys
to 1GHz.

g) Setthe main channel bandwidth:

Press [Main Ch BW] and set the bandwidth of the main channel with the numeric keys to
1MHz.

h) h) Setthe adjacent channel bandwidth:

Press [Adj Ch BW] and set the required adjacent channel bandwidth with the numeric keys to
2MHz.

i)  Setthe channel offset:
Press [Ch Offset], set the desired channel offset with the numeric keys, and enter 1IMHz.
i) Turn on the adjacent channel power ratio test:

Press [Adj Ch Power OFF ON], and the measurement results will be displayed at the bottom
of the screen. See Figure 5-4 for the measurement of ACPR.
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Figure 5-4  Measurement of ACPR

k) Threshold setting:

The threshold test function will facilitate the user to observe whether the adjacent channel
power exceeds the set range. Press [Measure], [Adjacent Channel Power] and [Page Down
1/2] to enter the ACPR threshold test setting menu.

Press [Upper Ch Threshold] and use the numeric keys to enter the upper adjacent channel
threshold;

Press [Down Ch Threshold] and use the numeric keys to enter the lower adjacent channel
threshold.

[)  Open the threshold test function:

Press [Threshold Test Off On] to open the threshold test function. If the adjacent channel
power ratio exceeds the set threshold, the screen will be marked with a red background.

5.1.4 TOIl measurement

5.1.4.1 Definition of TOI

In the crowded environment of the communication system, the mutual interference between
devices is a common problem. For example, the problem of second-order and third-order
intermodulation distortion is often encountered in the narrowband system. If a system has two
signals (F; and F;), both signals mix with the generated second harmonic distortion signals
(2F,and 2F,) to generate TOI products 2F,-F; and 2F;-F; close to the original signal. High order
intermodulation distortion will also occur. Most of these distortion products are produced by
amplifiers and mixers in the system.

The following describes how to measure the TOI, including illustrating how to display two signals
simultaneously on the spectrum analyzer screen, and introducing how to set the resolution
bandwidth, mixer level and reference level, as well as the use of some marker functions.

5.1.4.2 Measurement steps

a) Connect the tested instrument with the spectrum analyzer as shown in Figure 5-5:

In this example, a 6dB directional coupler and two signal generators set to 1GHz and 1.001ghz
respectively are used. Of course, the frequency of the signal generator may also be other
values, but in this example, the frequency interval must be maintained at about 1MHz.

741248



b)

c)

d)

4957B RF Analyzer User Manuals
Spectrum analysis mode

Signal Generator

— -|:IPE
o9 | 50Q RF Input
) 38 2 oo | M
————— " —
1GHz
Signal Generator Directional
Coupler Spectrum Analyzer
i)
ey AN | X _J
-V
1.001GHz

Figure 5-5  Connecting TOl Measurement System

Set the output frequency of one signal generator to 1GHz and the output frequency of the
other signal generator to 1.001GHz to keep 1MHz frequency interval between the two signals
input to the spectrum analyzer.

Set the output amplitude of the two signal generators to be equal (- 20dBm in this example).

Set the spectrum analyzer to keep two signals displayed on the spectrum analyzer screen
simultaneously:

Press [Reset] .
Press [Freq] , [Center Freq] and 1.001[GHz].
Press [Frepl , [Span], 5 [MHz].

The user can see two signals in the center of the screen, as shown in Figure 5-6. If the
frequency interval used is different from that used in this example, a span greater than three
times the frequency interval of the signal generator should be selected.

Reduce the resolution bandwidth until the distortion product is visual:
Press [BW] andusethe stepkey [|] toreduce the resolution bandwidth:
Adjust the two signal generators to ensure that the input signal amplitude is equal:

Press [Mkr], [Difference Mode], [Peak], [Sub Peak], or [Left Peak] or [Right Peak]. Adjust
the signal generator corresponding to the marker until the amplitude difference reading is zero.
If necessary, reduce the video bandwidth.
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Figure 5-6  Signal in the Center of Spectrum Analyzer Display
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e) Set the reference level and place the signal peak at the reference level:
Press [Peak] and[Max Peak]to read the power value of the peak.

Press [Amplitude] , [Ref Level].

In order to obtain the best measurement accuracy, the generator should be set at the

reference level as shown in Figure 5-7.
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Figure 5-7

Set the Signal Peak at the Reference Level:

f)  Set the second marker and measure the distortion product:

Once the marker is activated, the difference marker function can generate a second marker
and the difference between the two markers will be displayed. At this time, the relative
measurement can be carried out conveniently.

Press the [Peak] key to activate the marker 1.

Press [Mkr] [difference mode] to activate the marker 2.

Press [Peak] , and then press [Left Peak] or [Right Peak] to set the marker 2 on the peak
point of distortion product next to the signal of signal generator. The frequency and amplitude
differences of the two markers are displayed in the marker display area, as shown in Figure
5-8, and the marker amplitude difference is the measured value of TOI.
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Figure 5-8  Relative Measurement of Internal Modulation Distortion

g) Calculation method of TOI:

The ratio of distortion component level to signal level (expressed in dB) specifies the distortion
of the system, which is not significant, unless the signal level is also specified. The concept of
TOI can be used to specify and preestimate the distortion level of the system. The difference
between the TOI component level and the fundamental wave signal level is twice that
between the fundamental wave signal level and the TOI. Therefore, the TOI can be calculated
by the following formula:

AdB; 5

Tol=L, —

Where:L;,: two input signal levels, in dBm.

AdB
im3 . the difference between the third-order intermodulation product and the input

signal level, in dB.

As shown in Figure 5-7, if the difference marker reading is -61.62dB and the signal level is
-20.24dBm, the input TOl is:

TOI=-20.24- (-61.62/2)=10.57(dBm)

5.1.5 Measurement of drift signal

5.1.5.1 Definition of drift signal

If the measured signal is a drift signal, it can only be observed by changing the center frequency at
different times when measured with a spectrum analyzer. If the signal tracking function of the
spectrum analyzer is used, the marker peak will always be displayed on the center frequency of
the spectrum analyzer for measurement.

This part will introduce how to measure the drift signal, and use the signal tracking, marker
function and maximum hold function of the spectrum analyzer to observe the amplitude track and
occupied bandwidth of the drift signal.
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5.1.5.2 Measure the frequency drift of the signal generator

The spectrum analyzer can measure the short-term and long-term stability of the signal generator.
With the maximum track hold function, the spectrum analyzer can display the maximum peak
amplitude and frequency drift of the input signal. If you want to measure the occupied bandwidth of
the signal, you can also use the maximum track hold function.

In this example, the signal tracking function of the spectrum analyzer is used to keep the drift
signal always displayed in the center, and the maximum track hold function of the spectrum
analyzer is used to capture the drift.

a)

b)

9)

h)

Set the signal generator to output the signal:

Set the frequency of the signal generator to 300MHz and the amplitude to -80dBm. Connect
the output of the signal generator to the input port of the spectrum analyzer, as shown in
Figure 5-1, and enable its RF output.

Set the center frequency, span and reference level of the spectrum analyzer:

Press [Reset] .

Press [Frep], [Center Freq], 300 [MHZz].

Press [Freql , [Span] and 10 [MHz].

Press [Amplitude] , [Ref Level], -10[dBm].

Put the marker at the signal peak position, and enable the signal tracking function:

Press [Peak] and [Peak Tracking Off On].

Press [Freql and [Signal Tracking Off On].

Reduce the span:

Press [Freql , [Span] and 500[kHz] to see that the signal remains in the center all the time.
Turn off the signal tracking function:

Press[Frequency] and [Signal Tracking Off Onl].

Measure signal drift using the maximum hold function:

Press [Trace] , [Max Hold] .

If the signal changes, the maximum hold function will maintain the maximum response to the
input signal.

Activate trace 2 and set it to continuous refresh mode:

Press [Tracel , [Trace 1 2 3] and [Refresh Trace].

Change the output frequency of the signal generator:

Slowly change the output frequency of the signal generator to keep it step by 1kHz and
change at +50kHz. The display of the spectrum analyzer is shown in Figure 5-9.
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Figure 5-9  Observe the Drift Signal Using the Maximum Hold Function

5.1.6 Noise signal measurement

5.1.6.1 Definition of noise signal

In communication system, the signal-to-noise ratio is usually used to characterize the noise. If the
noise level added to the system is much larger, the signal-to-noise ratio will be worse, resulting in
more difficult in demodulating the modulated signal. In a communication system, the signal to
noise ratio measurement also normally refers to the ratio measurement of carrier to noise.

The following illustrates how to use the marker function of 4957B spectrum analyzer to measure
the SNR and noise. The measurement of SNR when the signal (carrier) is in a single frequency
point is described in the example. If the system under test is a modulation signal, the test process
shall be modified to correct the level of the modulation signal.

5.1.6.2 Measure SNR

a) Set the signal generator to output the signal:
Set the frequency of the signal generator to 1GHz and the power to -10dBm, connect the
signal generator output to the input port of the spectrum analyzer, as shown in Figure 5-1, and
turn on the RF switch.
b) Set the center frequency, span, reference level and attenuator.
Press [Reset] .
Press [Frep], [Center Freq], 1 [GHZ].
Press [Frepl , [Span], 5 [MHz].
Press [Amplitude] , [Ref Level], -10[dBm].

Press [Amplitude] , [Attenuator Auto Man], 40[dB] (the maximum attenuation value of
4957BA/B/C is 30dB, and only 30dB attenuation is set).

c) Place the marker at the peak position of the signal, then place the difference marker at the
noise position with a frequency offset of 200 kHz:

Press [Peak] and [Max. Peak].
Press [Mkr] , [Difference Mode] and 200[kHz].
d) Enable the noise marker function to view the SNR:
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Press [Mkr], [Noise Mkr Off On]. as shown in Figure 5-10.

The reading of SNR is expressed in dB/Hz because the noise value is a value of noise
bandwidth normalized to 1Hz. The ratio is decreased by 10 x log (BW). If it is desired to obtain
noise values at different channel bandwidths, the measurement results will be corrected
according to the current bandwidth. For example, if the data read by the spectrum analyzer is
-85dB/Hz, and the channel bandwidth is 30kHz at this time, the signal-to-noise ratio is:

S/N=85dB/Hz - 10xlog (30kHz) =40.2dB/(30kHz)

At this time, if the difference marker is less than a quarter of the signal peak-to-response edge

distance, there is a potential error in the noise measurement.
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Figure 5-10 Measure SNR

5.1.6.3 Measure noise with noise marker function

The noise with a 1Hz bandwidth is measured with the noise marker function in the example, and
1GHz external signal is used for measurement.

a) Set the signal generator to output the signal:
Set the frequency of the signal generator to 1GHz and the power to -10dBm. Connect the
output of the signal generator to the input port of the spectrum analyzer, and turn on the RF
switch.

b) Set the center frequency, span, reference level and attenuator.
Press [Reset] .
Press [Freql , [Center Freq] and 999.98[MHz].
Press [Freql , [Span] and 1 [MHZz].
Press [Amplitude] , [Ref Level], -10[dBm].
Press [Amplitude] , [Attenuator Auto Man], 40[dB] (the maximum attenuation value of
4957BA/B/C is 30dB, and only 30dB attenuation is set).

c) Activate the noise marker:
Press [Mkr] ->[Noise Mk Off On] -> [Peak] -> [Max] ,
Note that the detection mode at this time will be automatically set to the root mean square
detection mode. If you want to get the noise power values under different bandwidths, such
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values will be corrected with the current bandwidth of 10xlog (BW). For example, if you want
to get the noise power in the 1 kHz band, please add 10 x log (1000) or 30 dB to the read
data.

d) Reduce the measurement error by increasing the sweep time.
Press [BW] , [RBW Auto Man] and 100[kHz].
Press [Swp] , [Swp Time Auto Man] and 3[s].
If average detection is used, increase the sweep time to make the trace data average in a
longer time interval and further reduce the measurement error.
e) Move the marker to 1GHz.
Press [Mkr] and turn the knob in the front panel to make the noise marker readout 1GHz.
The noise marker value is calculated based on 5% of the entire sweep track points which are
centered on the marker position. The position of the noise marker is not located at the peak
point of the signal. Since the peak position of the signal does not have enough track points to
calculate, so when the resolution bandwidth is narrow, the noise marker will also average the
track point below the signal peak. as shown in Figure 5-11.
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Figure 5-11 Measure Noise with Noise Marker Function

f)  Set the span of the spectrum analyzer to zero with the marker position as the center.
Press [Peak] and [Mkr—Center Freq].
Press [Frep], [Span], [Span Zero].
Press [Mkr]

At this point the amplitude reading of the noise marker is correct because the average of all points
is based on the same frequency and is not affected by the shape of the resolution bandwidth filter.
The noise marker is calculated based on the average of the interested frequency points. When
performing power measurements at discrete frequency points, it should first tune the spectrum
analyzer to the interested frequency point and then measure the power at zero span.

5.1.7 Distortion measurement

In the crowded environment of the communication system, the mutual interference between
devices is a common problem. For example, the problem of second-order and third-order
intermodulation distortion is often encountered in the narrowband system. If a system has two
signals (F; and F;), both signals mix with the generated second harmonic distortion signals
(2F,and 2F,) to generate TOI products 2F,-F; and 2F;-F; close to the original signal. High order
intermodulation distortion will also occur. Most of these distortion products are produced by
amplifiers and mixers in the system. Most transmission devices and signal generators contain
harmonics, and the harmonic components often need to be measured.
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5.1.7.1 Identify the distortion generated by the spectrum analyzer

The spectrum analyzer inputs a large signal, which will cause distortion of the spectrum analyzer
and further affect the distortion measurement results of the real signal. Through the attenuator
setting, you can determine which signal is the distorted signal generated inside the spectrum
analyzer. In this example, the input signal generated by the signal generator will be used to explain

whether the spectrum analyzer generate harmonic distortion.

a)

b)

d)

f)

Set the signal generator to output the signal:

Set the frequency of the signal generator to 200MHz and the power to 0dBm. Connect the
output of the signal generator to the input port of the spectrum analyzer, as shown in Figure

5-12, and turn on the RF switch.

Set the center frequency and span of the spectrum analyzer:

Press [Reset] .
Press [Freql , [Center Freq] and 400[MHz].
Press [Freql , [Span] and 500 [MHz].

It can be seen from the track of the spectrum analyzer that the harmonic distortion generated
by the signal has 200MHz frequency offset from the original 200MHz signal, as shown in

Figure 5-12.

Set the center frequency of the spectrum analyzer to the position of the first harmonic

distortion.

Press [Peak] and [Sub Peak].

Press [Peak] and [Mkr—Center Freq].

Set the span to 50MHz and reset the center frequency.
Press [Freql , [Span]and 50 [MHZz].

Press [Mkr—1] and [Mkr—Center Freq].

Set the attenuator to 0dB.

Press [Amp]l , [Atten Auto/Man]and O[dB].

Press [Peak] and [Peak Tracking Off On].

Press [Mkr] and [Difference Mode].
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Figure 5-12 Observed Harmonic Distortion

Increase the attenuator setting to 10dB:
Press [Amp] , [Atten Auto/Man] and 10[dB].
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Observe the reading of the difference marker, as shown in Figure 5-13. This reading is the

distortion difference generated by the attenuator at 0dB and 10dB. When the attenuator
changes, if the difference frequency marker reading is greater than or equal to 1dB, it
indicates that the spectrum analyzer has produced certain distortion. If the difference marker
reading is unobvious, the attenuation can also be increased.
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Figure 5-13 Set the Attenuator to 10dB

The amplitude reading of the difference marker comes from two sources: First, the increase of RF
attenuation will reduce the signal-to-noise ratio, making the reading positive; Second, the
harmonic distortion generated by the spectrum analyzer circuit is reduced, which will make the
reading to be negative. The larger the reading, the greater the measurement error. The absolute
amplitude of the difference marker reading can be reduced by changing the attenuator.

5.1.7.2 Fast harmonic measurement method

The harmonic component of the signal with the frequency of 1GHz and power of -10dBm
generated by the signal generator is measured in this example.

a) Set the signal generator to output the signal:
Set the frequency of the signal generator to 1GHz and the power to -10dBm, connect the
signal generator output to the input port of the spectrum analyzer, as shown in Figure 5-1, and
turn on the RF switch.

b) Set the start and stop frequencies of the spectrum analyzer.
Press [Reset] key.
Press [Reset] , [Start Freq], 800 [MHZz], [Stop Freq], 2.5 [GHZz].
The fundamental wave and second harmonic wave are displayed on the screen, as shown in
Figure 5-14.
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Figure 5-14 Input Signals and Harmonics
c) Setvideo bandwidth and smooth noise to improve resolution.
Press [BW] , [VBW Auto Man] to enable the manual mode.
Use the step decrementkey [|] to reduce the video bandwidth.

d) Set the fundamental wave peak level as the reference level to improve the measurement
accuracy.

Press [Peak] , [Max Peak] to read the peak power.

Press [Amplitude] , [Ref Level] to set to the peak power. The results are shown in Figure
5-15.
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Figure 5-15 Set the Signal Peak at the Reference Level to Obtain the Maximum
Accuracy

e) Activate the marker 2.
Press [Mkr] [Difference Mode] and [Peak] [Sub Peak].

At this time, the fixed marker is marked on the fundamental wave, and the active marker
is located on the peak point of the second harmonic, as shown in Figure 5-16.
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Figure 5-16 Measure the Second Harmonic with marker difference

Measure harmonic distortion (method 1).
The figure shows that the amplitude difference between the fundamental wave and the
second harmonic is about - 60dB, or the harmonic distortion is 0.1%. (see Figure 5-17).
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Figure 5-17 Harmonic Distortion Amplitude Percentage Change

Measure harmonic distortion (method 2).
Press [Amp] , [Amp Unit] and [Volt].

To measure the third harmonic, press the [Right Peak] key again and continue reading

At the moment, the difference marker unit automatically changes to volt. An easy way to
determine the distortion percentage is to change the unit to volt. Move the decimal point of the
scale shown by the difference marker to the right by two digits to get the distortion
percentage. The minimum scale displayed is 0.01 or one percent.
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5.1.7.3 Accurate harmonic measurement method

The steps of this method are slightly tedious, but because each signal is measured within a small
sweep width and resolution bandwidth, the signal-to-noise ratio is improved, and the measurement
result is more accurate. The following describes how to measure the harmonic of 1GHz signal.

a)

b)

c)

d)

Set the signal generator to output the signal:

Set the frequency of the signal generator to 1GHz and the power to -10dBm, connect the
signal generator output to the input port of the spectrum analyzer, as shown in Figure 5-1, and
turn on the RF switch.

Set the start and stop frequencies of the spectrum analyzer:

Press [Reset] key.

Press [Reset] , [Start Freq], 800 [MHz], [Stop Freq], 2.5 [GHz].

Set video bandwidth and smooth noise to improve resolution:

Press [BW] , [VBW Auto Man] to enable the manual mode.

Use the step decrementkey [|] to reduce the video bandwidth.

Reduce the span by using the signal tracking function:

Press [peak] key to activate the marker to search for the signal peak.

Press [Freql and [Signal Tracking Off On].

e)

f)

9)

h)

Press [Freq] , [Span] and 100 [kHz].
Turn off signal tracking.
Press [Freql and [Signal Tracking Off On].

The best amplitude measurement accuracy can be obtained by moving the signal peak to the
top line.

Press [Peak] , [Max Peak] to read the peak power.

Press [Amplitude] , [Ref Level] to set to the peak power. The results are shown in Figure
5-18.
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Figure 5-18 Input Signal displayed within 100kHz Span

Set the center frequency step as the fundamental wave signal frequency value.

Press [Freql , [Step Freq Auto Man] and 1[GHz].

Measure the second harmonic.

Press [Mkr] , [Mkr—], [Mkr—Center Freq] and step key [11] . The central frequency of the
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spectrum analyzer is shifted to the second harmonic by step operation. Press [Peak] , [Max

Peak] to read the peak power.
Press [Amplitude] , [Ref Level] to set to the peak power. Adjust the harmonic peak to the
reference level, and the second harmonic amplitude is shown in Figure 5-19.
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Figure 5-19 Second Harmonic Amplitude

Calculate harmonic distortion.

The change in percent of distortion between the second harmonic and the fundamental
wave is shown in Figure 5-17. The unit can be converted into volt to read out the voltage ratio
of the two signals.

Measure other harmonics.

Repeat steps (i) to (j) for other harmonics to be measured. Calculate the percentage of each
harmonic distortion.

The total harmonic distortion percentage of the signal is also a parameter that is to be tested
often. To test this parameter, the amplitude of each harmonic must be measured in linear
units (such as volt), instead of relative unit dBc. Press [Amp] , [Amp Unit] and [Volt] The
amplitude unit is volt. The measured signal amplitude value is used to calculate the total
harmonic distortion in the following equation:

Al
Where:
Al —— fundamental wave amplitude, unit: volt
A2 —— second harmonic amplitude, unit: volt
A3 —— third harmonic amplitude, unit: volt
An —— Nth harmonic amplitude, unit: volt

If the signal amplitude can be measured carefully in the steps in the previous example, the
harmonic distortion percentage measured in this process is very accurate.
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5.1.8 Pulsed RF signal measurement

5.1.8.1 Definition of pulsed RF signal

Pulsed RF signal is a series of RF pulses with the same repetition frequency, constant pulse width,
constant shape and amplitude. Several methods for measuring the parameters of pulsed RF
signals will be illustrated in this section. Such methods will explain how to measure the center
frequency, pulse width and pulse repetition frequency. In addition, the measurement of peak pulse
power will also discussed.

The resolution bandwidth has a great influence on the measurement of pulsed RF signal. The
relationship between resolution bandwidth and pulse repetition frequency must be understood. If
the resolution bandwidth is narrower than the pulse repetition frequency, only individual frequency
components of the pulsed RF signal are displayed on the screen, which is called as narrowband
mode. If the resolution bandwidth is wider than the pulse repetition frequency, it is called as the
broadband mode. At the moment, the spectrum envelope drawn by the pulse burst divided by the
pulse repetition frequency can be seen.

5.1.8.2 Measurement of center frequency, SLR and pulse width of pulsed RF signal

a)

b)

Set the signal generator to output the signal:

Set the frequency of the signal generator to 1GHz and the power to -20dBm. Connect the
output of the signal generator to the input port of the spectrum analyzer, as shown in Figure
5-1. The pulse modulation is set to the repetition frequency of 1kHz and the pulse width of
900ns. Enable the pulse modulation and the RF output.

Set the spectrum analyzer:

The pulsed RF signal is generally measured in broadband mode. In order to ensure that the
video filter does not interfere with the measurement results, the video bandwidth is set to
3MHz.

Press [Reset] key.

Press [Frep], [Center Freq], 1 [GHZ].

Press [Freql , [Span], 10[MHz], [Swp] and [Swp Time Auto Man] 60[ms].

Press [BW] , [RBW Auto Man], 100[kHz], [VBW Auto Man] and 100[kHz].

Press [BW] , [Detection] and [Positive peak] to activate positive peak detection.

Select the center frequency function and adjust the span so that the center side lobe and at
least one pair of side lobes are displayed on the screen, as shown in Figure 5-20.
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Figure 5-20 Main and Side Lobes

Increase the sweep time (sweeping slows down) until the figure is filled and becomes a solid
line, as shown in Figure 5-21. If the spectral line isn’t filled in, the instrument is not in
broadband mode. In this case, the following measurement steps for side lobe ratio, pulse

width and peak pulse power are not applicable, and the resolution bandwidth has to be set to

greater than 1kHz.
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Figure 5-21 Track Displayed in a Solid Line

c) Read out the pulse center frequency and main lobe amplitude:

Press [peak];
At this time, the marker reading is the pulse center frequency and main lobe amplitude.

d) when the marker is at the center frequency of the main lobe, measure the side lobe ratio:
Press [Peak] , [Mkr] , [Difference Mode] [Peak] and [Sub Peak].
The amplitude difference between the main lobe and the side lobe is the side lobe ratio, as
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shown in Figure 5-22.
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Figure 5-22 The Marker Displays the Side Lobe Ratio

e) Measure the pulse width, which is equal to the reciprocal of the frequency difference between

the peak points of the two side lobe envelopes:
Press [Mkr] , [Difference Mode],

[Peak] [Right Peak] and [Right Peak].

At the moment, the reciprocal of the frequency difference of the difference marker is the pulse
width, as shown in Figure 5-23. To obtain the most accurate pulse width value, you can
manually adjust the marker position and measure the distance between two adjacent side
lobes crossing the zero point. If the resolution bandwidth is reduced to make the zero crossing

sharper, the measurement accuracy is higher.
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Figure 5-23 The Marker Displays the Pulse Width

5.1.8.3 PRF measurement

Pulse repetition interval (PRI) is the time interval between any two adjacent pulse responses.

a) Set the signal generator to output the signal:

Set the frequency of the signal generator to 1GHz and the power to -20dBm. Connect the
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output of the signal generator to the input port of the spectrum analyzer. Set the pulse

modulation to the repetition frequency of 1kHz and the pulse width of 900ns. Open the pulse
modulation and the RF output.

b) Setthe spectrum analyzer:
Press [Reset] key.
Press [Freql and 1[GHz].
Press [Freql , [Span], 10[MHz], [Swp] and [Swp Time Auto Man] 1.705[s].
Press [BW] , [RBW Auto Man] and 1[kHz].
Press [BW] , [VBW Auto Man] and 3[MHz].
Press [BW] , [Detection]and [Positive Peak] to activate positive peak detection.
Adjust the span so that the main lobe and at least one pair of side lobes are displayed on the
screen.
Readjust the output amplitude of the signal generator to keep it on the screen, and reduce the
sweep time (i.e. speed up the sweep speed) until the display is similar to Figure 5-24.

c) Measure the pulse repetition interval (PRI).
Select [Swp] and [Swp Type Cont Single].
Press [Peak],[Mkr], [Difference Mode], [Peak]and [Sub Peak]. The displayed difference
between the two markers is equal to the pulse repetition interval (PRI), and its reciprocal is the
pulse repetition frequency (PRF).
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Figure5-24 Measure the Pulse Repetition Frequency (PRF)

5.1.8.4 Peak pulse power measurement

Now that the main lobe amplitude and pulse width are given, and the resolution bandwidth of the
spectrum analyzer can be easily got, thus the peak pulse power can be obtained from these
parameters.

If the spectrum analyzer is in broadband measurement mode:
a) Peak pulse power = (main lobe amplitude) - (20 log TefxBW;)

Where:
b) Tex - pulse width, unit: Second
c) BW——Impact bandwidth, Hertz (resolution bandwidth used to measure pulse width when
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d)

e)

the value is 1.5x)
If the spectrum analyzer is in narrowband measurement mode:

Peak pulse power = (main lobe amplitude) -(20 log Tes/T)
Where:

Ter - pulse width, unit: Second
T pulse repetition frequency

The phenomenon that the peak pulse power is not equal to the amplitude of the main lobe is called
pulse desensitization. The pulse signal will not reduce the sensitivity of the spectrum analyzer.
Specifically, the apparent desensitization is due to the fact that the power of the pulse modulated
continuous wave (CW) carrier is allocated to a large number of spectrum components (i.e. carrier
and sideband). Therefore, each spectrum component contains only a part of the total power.

For measuring the main lobe amplitude, change the attenuator of

) the spectrum analyzer and verify that the main lobe amplitude does not
Notice change with it. If the change exceeds 1dB, the spectrum analyzer is in

the gain compression state, and the attenuation of the attenuator must

be increased.

5.1.9 Signal generation measurement (option)

The generation and measurement mode of signal source is independent source mode, and the
independent source mode is point frequency source mode, which can realize the signal output of
single frequency point and fixed power.

5.1.9.1 Signal generation measurement

In the signal generation measurement mode, the fixed frequency signal is output in the following
steps:

a)

b)
c)
d)

e)

Press [Measure] —[Page Down 1/2]—[Signal Generation]—[Signal Generation Off On],
and in the default state, select the point frequency source 3.25GHz output after the signal
source switch is turned on.

Press [Measure] —[Page Down 1/2]—[Signal Generation]—[Freq 3.25GHz] and set the
frequency of the output signal.

Press [ Measure] —[Page Down 1/2]—[Signal Generation]—[High Power] to set the power of
the output signal to high power output.

Press [ Measure] —[Page Down 1/2]—[Signal Generation]—[Low Power] to set the power of
the output signal to low power output.

Press [Measure] —[Page Down 1/2]—[Signal Generation]—[Manual Power -18dBm] to set

the power of the desired output signal power according to the needs of users.The signal with
output frequency of 1GHz and output power of 0dBm is shown in Figure 5-25 below:
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Figure 5-25 Point Frequency Source Output Signal

5.1.10 Interference map (option)

The interference map option can be used for RSSI test and ACPR test, and the test results can be
marked on the map in real time according to time or distance. The test results on the map can be
saved in the instrument for future recalling. Because the offline map is too large, the map stored
internally when the instrument leaves the factory is the map of the user's province or country.
Maps of other provinces or countries can be downloaded from the external network disk or the
Company's website, and the downloaded maps are placed in the offline map folder of the
instrument or SD card.

5.1.10.1 RSSI measurement

RSSI measurements are set as follows:

a) Press [Measure] —[Interference Map]—[Interference Map Off On]. By default, when the
interference map switch is turned on, the measurement mode is RSSI measurement;

b) Press [Measure] —[Center Freq] to set the frequency of the signal to be measured.

c) PresslMeasure]—JInference Map]—[Measure] —[RSSI] to set the colors marked on the map
for different powers of the received signal.

d) Press [Measure] —[Interference Map] —[Distance Time] — [Repetition Type Time Distance]
to set the method according to time interval or moving distance when marking information on
the map.

e) Press [Measure] —[Interference Map] —[Distance Time] — [Repetition Time] to set the time
interval of data marking on the map.

f) Press [Measure]l —[Interference Map] —[Distance Time] — [Repetition Time] to set the
distance of data marking on the map.

g) Press [Measure] —[Interference Map]—[Start Acquisition] to start RSSI test and mark the
test results on the map.

5.1.10.2 Adjacent channel power ratio (ACPR) measurement

ACPR measurements are set as follows:
a) Press [Measure] —[Interference Map]—[Interference Map Off On]. By default, when the
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b)
c)

d)
e)
f)

9)

h)

)

interference map switch is turned on, the measurement mode is RSSI measurement;

Press [Measure] —[Center Freq] to set the frequency of the signal to be measured.

Press [Measure] —JInterference Map]— [Measure]—[ACPR] to set the adjacent channel
power ratio measurement.

Pressl Measure] —[Interference Map]— [Measure]—-[ACPR] —[Main CHBW] to set the main
channel bandwidth.

Press [ Measure] —[Interference Map]— [Measure]—-[ACPR] —[Adj CHBW] to set the
adjacent channel bandwidth.

Press [ Measure] —[Interference Map]— [Measure]—-[ACPR] —[Ch Space] to set the
channel space.

Press [Measure] —[Interference Map] —[Distance/Time] — [Repetition Type Time Distance]
to set the method according to time interval or moving distance when marking information on
the map.

Press [Measure]l —[Interference Map] —[Distance/Time] — [Repetition Time] to set the
time interval of data marking on the map.

Press [Measure]l —[Interference Map] —[Distance/Time] — [Repetition Time] to set the
distance of data marking on the map.

Press [Measure] —[Interference Map]—[Start Acquisition] to start ACPR test and mark the
test results on the map.
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5.2 Menu Structure
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Figure 5-28 Structure of Frequency, Amplitude, Bandwidth and Marker Menu
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Figure 5-29 Structure of Sweep, Trace and Limit Menu
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I Measure
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Figure 5-31 Measure Menu Structure
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5.3 Menu Description

5.3.1 Frequency menu 1/2

Frequency

Center Freq

Span =

Start Freq

Stop Freq

CF Step

Auto Man

Signal Std

Channel

More
1of 2

-[Center frequency]: Press [Freq]l — [Center Frequency], select
[GHZz], [MHZ], [kHZz] and [HZ] in the frequency unit menu with the
numeric keys on the front panel, or use the [11[|]keys and the knob
to set the center frequency value.

-[Span]: Press [Freq] —[Sweep] and open the span setting submenu.
For details, please refer to the description of the [Span] menu.

-[Start frequency]: Press [Freql— [Start Frequency] to select [GHZ],
[MHZz], [kHz] and [HZ] in the frequency unit menu with the numeric keys
on the front panel, or use the [1X |1 keys and the knob to set the start
frequency value.

-[Stop Frequency]: Press [Freql— [Stop Frequency] to select [GHZ],
[MHZz], [kHZz] and [HZ] in the frequency unit menu with the numeric keys
on the front panel, or use the [1X |] keys and the knob to set the stop
frequency value.

-[Step Frequency]: Press [Freql— [Step Frequency] to select [GHZ],
[MHZz], [kHz] and [HZ] in the frequency unit menu with the numeric keys
on the front panel, or use the [1X |] keys and the knob to set the step
frequency value.

-[Signal Standard]: Click this menu to pop up the signal standard
menu, including[Header],[Footer],[Page Up],[Page Down],[Recall
Immediately]and other soft menus, press [Recall Immediately]to select
the required signal standard file.

-[Channel No.]: Click the menu to display the content and number of
the selected signal standard.

-[Special Notes]: The setting of the channel number shall be carried
out under the premise of loading the signal standard, otherwise a

prompt that it cannot be set will pop up.
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5.3.2 Frequency menu 2/2

[ Freaueney  |[Signal Tracking Off On]: Click this menu, and select whether to
SELEllIce g (track the signal. After each sweep, the signal tracking function will

e place the activated marker on the peak point of the signal and set the
peak frequency as the center frequency. Enable [Signal Tracking On
Off] to automatically keep the slowly drifting signal in the center of the
display screen.

Signal Search

-[Signal Search]: Click this menu, the menu will search for the signal
within the current span, and place the activated marker on the peak
point of the signal. In case of no signal within the current span, the
prompt of search failure will be given.

[Channel No.]: Click the menu to display the content and number of
the selected signal standard.

-[Special Notes]: The setting of the channel number shall be carried
out under the premise of loading the signal standard, otherwise a
prompt that it cannot be set will pop up.

5.3.3 Sweep menu

Span [Span]: Press [Freql — [Span]to setthe span value in the current
state. Then select [GHz], [MHZ], [kHz] and [HZ] in the frequency unit
menu with the numeric keys on the front panel, or press the [1], [|]
keys and the knob to set the span. The span is stepped byl,2and5.

Span

Full Span
-[Full Span]: Press [Freql — [Span]—[Full Span] to setthe span
Zero Span in the current measurement state as the maximum span value.

-[Zero Span]: Press [Freq]l — [Span]—[Zero Span]to set the span
in the current measurement state as the minimum span value and set
the full span value as OHz.

Last Span

-[Last Span]: Press [Freql — [Span]— [Last Span], and set the
span in the current measurement state as the span value set last time.

-[Special Notes]: Full and zero span functions are invalid when
some measurement functions are enabled.

dNENGEan
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5.3.4 Amplitude menu

I Amplitude

Ref Level
0.0 dBm

Ref Position

Atten
Auto Man

Scale/Div
10.00 dB

Scale Type

Log Lin

Units
=
dBm

-[Ref Level]: Press [Amplitude] — [Ref Level], and then select [dBuV],
[-dBuV], [mV] and [uV] in the frequency unit menu with the numeric
keys on the front panel, or use the [11[|] keys and the knob to set it.

-[Ref Pos]: Press [ Amplitude] — [Ref Pos], and select the position of
the reference line in the rectangular coordinate graph by clicking the
corresponding numeric key.

-[Atten Auto/Man]: Press [Amplitude] —[Atten Auto Man] to adjust
the input attenuation of the spectrum analyzer. In the automatic mode,
the input attenuator is associated with the reference level. In the
manual mode, the attenuation of the attenuator can be adjusted by
numeric keys, step key or knob. The attenuation range is 0dB ~ 50dB.

-[Scale/Div]: Press [ Amplitude]—[Scale/Div] to adjust the size of the
screen grid line. Then select the frequency unit with the numeric keys
on the front panel, or use the [1I[|] keys and the rotating knob to set
it. Select between 0.1dB/div and 20dB/div. The default value is
10dB/div.

-[Scale Log Line]: Pressl Amplitude ]—[Scale Log Line] to select the
\vertical axis scale type of log or linear. Log scale is generally in dBm,
and linear scale is generally in mV by default.

‘[Amp Unit] Pressl Amplitude J-[Amp Unit], and select the units of the
vertical axis, including [dBm], [dBmV], [dBuV], [Volt], and [Watt].

[Pre Amp Off On]: This function is used to control the On/Off state of
the preamplifier. Such function will be activated only when the
reference level is less than-40dBm.

[Special Notes]: When the preamplifier is opened, don’t input the

signhal of>+13dbm, otherwise the instrument will be damaged.
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5.3.5 Bandwidth menu

BW

Res BW
Auto Man

Video BW
Auto Man

Video Type

Lin Log

Average
Off  On

SPAN/RBW
100

RBW/VBW

Detector
Auto

[RBW Auto Man]: Press [BW] , [RBW Auto Man], and set the
resolution bandwidth from 1Hz to 10MHz. In manual mode, the
resolution bandwidth can be changed in steps of 1, 3 and 10with
numeric keys, step key or knob. In automatic mode, it changes with the
span at the SPAN/RBW ratio. The 10 MHz resolution bandwidth is not
automatically associated with the span and needs to be set manually.

[VBW Auto Man]: Press [BW] — [VBW Auto Man]to adjust the
video bandwidth displayed in the active function zone. Adjust the video
bandwidth with the range from 1Hz to 10MHz. In manual mode, use
the numeric keys, step keys or knob to change the video bandwidth in
steps of 1, 3, and 10. In the automatic mode, the RBW/VBW ratio
changes with resolution bandwidth.

-[Ave Off On]: Press [BW] — [Ava Off/On] to select the averaging
function. This function continuously averages the traces to achieve a
smooth trace.

[SPAN/RBW]: press [BW] — [SPAN/RBW] to set the ratio of current
frequency bandwidth to resolution bandwidth and display it in the input
area. The default value is 100. This ratio is used in the correlation
mode of resolution bandwidth.

[RBW/VBW]: press [BW] —[RBW/VBW] to set the ratio of current
video bandwidth to resolution bandwidth. The default value is 1. If the
resolution bandwidth changes, the video bandwidth will automatically
change to meet the ratio when it is automatic. The ratio is displayed in
the input zone and used in the association mode of two bandwidths. If
a new ratio is selected, the video bandwidth is changed to meet the
new ratio, while the resolution bandwidth remains unchanged.

-[Detection]: press [BW] — [Detection] to pop up the soft menu of
setting detection mode. For details, please refer to the description

of[Detection]menu.
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5.3.6 Detection menu

Detector

Mormal

Neg Peak

Sample

Average

-[Auto]: Enter the detection menu, and it will automatically default to
the normal mode.

-[Normal] In this mode, when noise is detected, the measurement
results of positive and negative peaks are displayed simultaneously to
achieve a similar display effect to the analog instrument. However, only
positive peak is displayed when the signal is detected. This is the most
common method of detector. The signal and noise base can be seen
simultaneously without losing any signal.

-[PosPeak]: Select the positive peak detection mode. Make sure that
no peak signals are missed, which is suitable for measuring signals
that are very close to the noise base. Select the positive peak detector
when [Max Hold].

-[NegPeak]: Select the negative peak detection mode. This mode
enables the trace to display a negative peak level. In most cases, it is
used in self-tests of the broadband millimeter wave spectrum analyzer
and is rarely used in measurements. It can fully reproduce the
modulation envelope of the AM signal. Select the negative peak
detector when [Min Hold].

-[Sample]: Set the detector to sample detection mode. It is suitable for
measuring noise signals and can measure noise better than normal
detection methods. It is usually used for video averaging and noise
frequency marker functions.

-[Ave]: Set the detector to average detection mode. The average of
the sampled data of the trace in each sampling interval is displayed in
the average detection mode.

-[Rms]: Set the detector to Rms detection mode. The average of the
sampled data of the trace in each sampling interval is displayed in the
Rms detection mode.

-[Back]: return to the previous menu.
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5.3.7 Marker menu

Marker

Marker
123456

Mormal

Marker Moise
Off On

Counter Mkr
Off

On

Marker-= =

Off

All Off

[Marker 12345 6]: Press [Mkr] — [Marker 1 2 3 4 5 6] to select
different frequency markers, activate a single frequency marker, place
the frequency marker in the center of the trace, and display these
\values in the frequency marker display area in the upper right corner of
the screen.

-[Normal Mode]: Press [Mkr] —[Normal Mode] to display the
frequency and amplitude of the frequency marker. Use the knob, step
key or numeric key to move the active frequency marker. The
displayed amplitude difference is in dBby default.

-[Difference Mode]: Press [Mkr] —[Difference Mode] to display the
amplitude difference and frequency difference between the two
frequency markers (time difference in case of zero bandwidth). Use the
knob, step key or numeric key to move the active frequency marker.
The displayed amplitude difference is in dB by default.

-[Noise Mkr Off On]: Press [Mkr] —[Noise Mkr Off On] and select
noise marker ON/OFF. When the menu is on, activate the noise
marker. The noise marker will read noise power near the activated
marker that is normalized to the 1 Hz bandwidth. At this time, the
detector is in the Rms detection mode.

-[Counter Off On]: Pressl Mkr}—[Counter Off On] to open or close the
frequency marker count function. If the frequency marker is not
currently activated, an active frequency marker will be activated in the
middle of the screen when the frequency marker count function is
enabled.

-[Mkr]: By pressing [ Mkr] —[Mkr—], soft menus related to the marker
function pop up, which are related to whether the frequency, bandwidth
and frequency marker of the spectrum analyzer are in normal or
difference frequency marker mode. These marker functions allow the
user to change the settings of the spectrum analyzer with the marker
as a reference.

[Marker Off]: Press [Mkr] — [Mkr Off] to close the currently
selected marker and its related functions, such as: [Noise marker].

[All Off]: Press [Mkr] — [All Off] to close all markers and their
related functions, such as: [Noise marker].
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Marker-=

Martker->

Marker-=
CF Step

-[Mkr—Center Freq]: Press [Mkr] —[Mkr—]—[Mkr—Center Freq],
the marker will move to the center frequency, and the reading at the
center frequency is displayed on the screen.

[Mkr —Step Freq]: Press [Mkr] —[Mkr—]—[Mkr—Step Freq] to set
the stepping amount of the center frequency, that is, the value of the
frequency step is equal to the marker frequency. If the difference
marker function is activated, the frequency step value is equal to the
frequency of the difference marker.

[Mkr —Start Freq]: Press [ Mkr] —[Mkr—]—[Mkr—Start Freq] to set
the start frequency equal to the marker frequency.

[Mkr —Stop Freq]: Press [Mkr] —[Mkr—]—[Mkr—Stop Freq] to set
the stop frequency equal to the marker frequency.

-[Back]: Return to the previous menu
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5.3.8 Measurement menu

-[Field Strength Meter]: Press [Measure] —[Field Strength
Measurement], select the field strength measurement function, and
call out the relevant function menu. For details, please refer to the

I Measure
menu description of [Field Strength Measurement].

-[Ch Power]: Press [Measure] —[CHPower], select the channel

power function, and call out the relevant function menu. For details,
M please refer to the menu description of [CHPower].

Channel

Power
-[OBW]: Press [Measure] —[OBW], select the occupied bandwidth

(e:\"VAS [function, and call out the relevant function menu. For details, please
refer to the menu description of [OBW].

:[Adj CH Power]: Press [Measure] —[Adj CH Power], select the

adjacent channel power function, and call out the relevant function

Emission menu. For details, please refer to the menu description of [Adj CH
Mask . Power].

>
']
=
A
W

-[Stray Template]: Press [Measure] —[Stray Template], select the
stray template function, and call out the relevant function menu. For
details, please refer to the menu description of [Stray Template].

nl

~
e
v

All Meas
Off -[Carrier-to-Noise Ratio]: Press [Measure] —[Carrier-to-Noise
Ratio], select the carrier-to-noise Ratio measurement function, and call
out the relevant function menu. For details, please refer to the menu

description of [Carrier-to-Noise Ratio].

More
1 of 2

-[Close Measurement]: Press [Measure] —[Close Measurement]
and close measurement.

Measure

[Audio Demodulation]: Press[ Measure ]—[Page Down 1/2]—[Audio
et Demodulation] to start the audio demodulation function. For details,
10 please refer to the menu description of [Audio Demodulation].

Capture

Tune

-[1Q Capture]: Press [Measure] —[Page Down 1/2]—-[lQ Capture] to
start the 1Q capture function. For details, please refer to the menu
description of [IQ Capture].

Coverage
=
Map

Generator=

All Meas

Off

More
=
2 of 2

The spectrum analyzer provides the function of field strength measurement, including} [Field
Strength Off On], [Recall Antenna], [Edit Antenna], [Save Antenna] and other related soft menus.

With the corresponding test antenna, the field strength test can be carried out quickly.

107 /248



4957B RF Analyzer User Manuals
Spectrum analysis mode

| Field Strength

Field Strength
Off On

Recall

=
Antenna

Edit
o=
Antenna

Antenna

= Back

-[Field Strength Off On]: Press [ Measure] —[Field Strength
Measurement]—[Field Measurement Off On] to start or stop the field
strength measurement function.

-[Recall Antenna]: Press [ Measure] —[Field Strength
Measurement]—[Recall Antennal], soft menus such as [Header],
[Footer], [Last Page], [Next Page], [Recall Immediately] and [Delete]
pop up, and you can select and call the saved antenna factor file in the
spectrum analyzer

-[Edit Antenna]: Press [Measure] —[Field Strength
Measurement]—[Edit Antenna] to pop up[Add Edit Point],[Delete Edit
Point],[Clear Edit Point],[Complete Editing],[Cancel Editing]and other
soft menus for editing antenna factors.

-[Save Antenna]: Press [Measure] —[Field Strength
Measurement]—[Save Antenna] to save the antenna factor.

-[Back]: Press [ Measure] —[Field Strength Measurement]—[Back] to
exit the field strength menu and return to the measurement menu.

The spectrum analyzer provides the channel power measurement function. The channel power of

the signal can be measured by setting the relevant parameters in the function menu and selecting

the appropriate resolution bandwidth and sweep width. Please refer to Section 1 Channel Power

Measurement of this chapter for specific operations.

H

Channel Pwr

Channel Pwr

Off Oon

Center Freq

Channel BW

Span

-[Ch Power Off On]: Press [Measure]l—[Ch Power] —[Ch Power Off
On] to start or stop the channel power measurement.

-[Center frequency]: Press [Measure]—[Ch Power] —[Center Freq]
and set the center frequency with numeric keys.

-[Ch BW]: Press [Measure] —[Channel Power] — [Channel
Bandwidth] and set the channel bandwidth with the numeric keys.

-[Channel Span]: Press [Measure] —[Channel Power] — [Channel
Span] and set the channel span with the numeric keys.

[Special Notes]: The channel power bandwidth is a frequency width
of the power displayed by the spectrum analyzer within this bandwidth,
while the channel power span is the frequency range over which the
spectrum analyzer sweeps. The channel power span should be set to
be greater than or equal to the channel power bandwidth. Otherwise,
the spectrum analyzer will automatically set the channel bandwidth
equal to the channel power span. The ratio of channel power span to
channel power bandwidth remains constant. This ratio remains
constant as the channel power span changes. Changing the channel
power bandwidth can change this ratio. For example, when the
channel power span is doubled, the spectrum analyzer will also
increase the channel power bandwidth by the same factor.

The occupied bandwidth measurement of the spectrum analyzer can present the measurement

results in a quick, clear and accurate manner. There are two methods for calculating the occupied
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bandwidth depending on the modulation method: power percentage method and power drop XdB

method. Users can choose the appropriate bandwidth measurement method according to their
own needs. Please refer to Section 1 Occupied Bandwidth Measurement of this Chapter for
specific operations.

-[OBW Off On]: Press [Measure] —[OBW]—[OBW Off On] to start or
OBW stop the OBW measurement function.
OBW
Off On

-[Measurement method]: Press [Measure] —[OWB]
—[Measurement Method % XdB] to select the measurement methods,

Method including percentage method and drop XdB method. The occupied

% Gl:fal| [bandwidth of the signal is obtained by calculating the bandwidth of the
B portion of the frequency containing a certain percentage of the total
transmitted signal power, and the percentage of power can be set by
the user. The descending XdB method defines the occupied bandwidth
as: the distance between the two frequency points when the signal
power drops by XdB on both sides of the frequency point where the
peak power of the signal is located. The X dB of the signal power drop
is set by the user.

99.00%

Span

-[Percent]: Press [Measure] —[OWB]— [Percentage]. If the
percentage measurement method is selected, it is used to set the
percentage of power.

[XdB]: Press [Measure]l] —[OWB]—[XdB]. If the drop XdB method
is selected, you can set the XdB value of signal power drop.

S| .[Channel Span]: Press [Measure] —[OWB]—[Channel Sweep] to
set the sweep width of occupied bandwidth measurement.

The spectrum analyzer has the measurement function of adjacent channel power ratio. Users can
obtain the measurement results of adjacent channel power ratio by setting channel related
parameters. The threshold test function will facilitate the user to define the adjacent channel
threshold and observe whether the adjacent channel power exceeds the set range. Please refer to

Section 1 Adjacent Channel Power Ratio Measurement of this chapter for specific operations.
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ACPR

ACPR

Off On

Center Freq

Main Ch BW
3.000 MHz

Adj Ch BW
3.000 MHz

Ch Spacing
3.000 MHz

More
=
1 of 2

-[ACPR Off On]: Press [Measure]—-[ACPR] —[ACPR Off On] to start
or stop the ACPR measurement.

-[Center frequency]: Press [Measure ]-[ACPR] —[Center Freq] and
set the center frequency with numeric keys.

-[Main Ch BW]: Press [Measure] —[ACPR] — [Main CHBW] and set
the main channel bandwidth with the numeric keys.

[Adj Ch BW]: Press [Measure] —[ACPR] — [AdjCHBW] and set
the adjacent channel bandwidth with the numeric keys.

-[Ch Offset]: Press [Measure]l —[ACPR] — [Ch Offset] and set the
channel offset with the numeric keys.

ACPR

Limit Test
Off On

Upper Limit

Lower Limit
0.00 dB

More
2 of 2

=

[Threshold Test Off On]: Press [Measure] —[ACPR] — [Threshold
Test Off On] to start or stop the tests for the upper and lower adjacent
channel power thresholds.

-[Upper Adj Ch Threshold]: Press [Measure] —[ACPR] — [Upper
)Adj Ch Threshold] to set the power threshold of upper adjacent
channel test.

-[Lower Adj Ch Threshold]: Press [Measure] —[ACPR] — [Lower
IAdj Ch Threshold] to set the power threshold of lower adjacent channel
test.

[Special Notes]: When the threshold test function is started, if the
adjacent channel power ratio exceeds the set threshold, it will be
marked with a red background.

The spectrum analyzer has the function of carrier-to-noise ratio measurement which is used to
measure the ratio of carrier power to noise power.
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—_______ | [CNR Off On]: Press [Measure] —[CNR]—[CNR Off On] and start

C/MN
C/MN . . . .
or stop the carrier-to-noise ratio function.
Off On
C ' D

Center Freq

-[Center frequency]: Press [Measure] —[CNR] —[Center Freq] and
set the center frequency with numeric keys.

-[Carrier Bandwidth]: Press [Measure]l —[CNR] —[Carrier

2000 M= Bandwidth] and set the carrier bandwidth with numeric keys, with the
SEECRVAN (default value of3MHz.
3.000 MHz

Offset [Noise BW]: Press [Measure] —[CNR] —[Noise BW] and set the

LR YTl noise bandwidth with numeric keys, with the default value of3MHz.

-[Freq Offset]: Press [Measure] —[CNR] —[Freq Offset] and set the
frequency offset with numeric keys, with the default value of3MHz.

Back

The function of stray template is to recall the limit line as a template to measure whether the signal
power is limited by the template. The template can move up and down left and right according to
the center frequency and reference power. The template always moves the center point of the limit
line left and right to the center frequency, and moves the center point up and down to the

reference power point according to the calculated reference power.

IEmiSSiD" Mask |1stray Template Off On]: Press [Measure] —[Stray

EnEEeuRNER [Template]—[Stray Template Off On] to start or stop the stray template
oliie 0 function.

TR |[[Ref Ch BW]: Press [Measure] —[Stray Template] — [Ref Ch BW]
1.000 MHz and set the reference channel bandwidth with the numeric keys.

Recall Limit -[Recall Limit Line]: Press [Measure] —[Stray Template] —[Recall
. A Limit Line] and show related soft menus,

as Mask i i
=== including[Header],[Footer],[Page Up],[Page Down],[Recall

CERELIVEE Immediately]and[Delete], the user can select the limit file to be
Peak : recalled.

PV e e [Ref Power]: Press [Measure] —[Stray Template] —[Ref Power] to
e iel Setthe mode of reference power setting, including taking peak power

e @S reference power or channel power as reference power.

-[Peak Mkr Off On]: Press [Measure] —[Stray Template] —[Peak
= - Mkr Off on] to open or close the peak marker.

[Information on Last Page]: Press [Measure] —[Stray Template]

== —>[Information on Last Page] to view the information on the last page.

[Information on Next Page]: Press [Measure] —[Stray Template]
—[Information on Next Page] to view the information on the next page.
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The 1Q capture function is to capture the original 1Q data with the capture time, sampling rate,

capture mode and other parameters set by the user, and save them as a data file for data analysis.

IQ Capture

IQ) Capture
Off On

Start Capture

1.000 ms

Capture Mode

Single Cont

Sample Rate
56.100 MHz

Triggering
=
[Free Run]

Save Name
IQCapture

-[1Q Capture Off On]: Press [ Measure] —[Page Down 1/2]—[IQ Capture]—[IQ
Capture Off On] to start or stop the 1Q capture function.

-[Start Capture]: Press [Measure] —[Page Down 1/2]—[IQ Capture]—[Start
Capture] and select to start IQ capture

-[Capture Time]: Pressl Measure ]—-[Page Down 1/2]—[IQ Capture]—[Capture
Time] to set the 1Q capture time.

-[Capture Mode]: Press [Measure] —[Page Down 1/2]—[IQ
Capture]—[Capture mode] to set the mode of 1Q capture as single or
continuous. If the capture mode is set as single, the capture will end only once.
If the capture mode is multiple times, the sweep thread will capture once after
each sweep. The capture will stop only when the user sets to Stop Capture.

[Sampling Rate]: Press [Measure] —[Page Down 1/2]—[IQ
Capture]—[Sampling Rate] to set the sampling rate of IQ capture.

-[Trig]: Press [Measure] —[Page Down 1/2]—[lQ Capture]—[Trigger]. The
trigger methods include [Freerun] and [External Trigger]. Select external trigger
to set [Trigger Polarity] and [Trigger Delay].

-[Save Name]: Press [ Measure] —[Page Down 1/2]—[IQ Capture]—[Save
Name] to save the captured data.

Tune&Listen

Tune&ilListen
Off on

Demod Type
=
Fh

Listen Time
100.000 ms

Listen Mode
Int Cont

Volume

[Audio Demodulation Off On]: Press [Measure] —[Page Down
1/2]—[Audio Demodulation]—[Audio Demodulation Off On] to start or stop
the audio demodulation function.

-[Demodulation type]: Press [Measure] —[Page Down 1/2]—[Audio
Demodulation]—[Demodulation Type] to set the demodulation type. You
can select the demodulation type of [FM], [AM], [Upper Sideband] or
[Lower Sideband].

-[Demodulation Time]: [Page Down 1/2]—[Audio
Demodulation]—[Demodulation Time] to set the demodulation time.

[Demodulation Mode]: Press [Measure] —[Page Down 1/2]—[Audio
Demodulation]—[Demodulation Time] to set the demodulation time. Set
the demodulation mode. In intermittent mode, the data is swept for one
screen and then demodulated for a period of time according to the
demodulation time, and then the data is swept for one screen and then
demodulated for a period of time according to the demodulation time, and
that cycle repeats. In continuous mode, the data is continuously
demodulated after being swept for one screen, and then the data is no
longer swept.

[Volume]: Press [Measure] —[Audio Demodulation]—[Volume] to set
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‘the speaker volume in the demodulation mode.

5.3.9 Signal generation menu

Generator

Output
Off On

WETRE]
-18.0 dBm

-[Signal Generation Off On]: Press [Measure] —[Page Down
1/2]—[Signal Generation]—[Signal Generation Off On] to set the signal
source of the signal generation function ON or OFF.

-[Freq 3.25GHz]: Press [Measure] —[Page Down 1/2]—[Signal
Generation]—[Freq 3.25GHz], press numeric keys and then soft unit keys to
confirm your entry, or change the output frequency with [11 [|] keys and
knob.

-[High Power]: Press [ Measure] —[Page Down 1/2]—[Signal
Generation]—[High Power] and directly set the output power of the signal
source to high power.

[Low Power]: Press [Measure] —[Page Down 1/2]—[Signal
Generation]—[High Power] and directly set the output power of the signal
source to low power.

-[Manual Power -18dBm]: Press [Measure] —[Page Down 1/2]—[Signal
Generation]—[Manual Power -18dBm], press numeric keys and then soft
unit keys to confirm your entry, or change the power with [1]1 [|] keys and
knob.

-[Special Notes]: The manual power is set to - 35 ~ - 10dBm, and the
default value is - 18dBm.
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5.3.10 Interference map menu (option)

I Coverage Map

Coverage Mag
Off On

Measurement

_ =
Setup

Distance

Time

‘[Interference Map Off On]: Press [ Measure] —[Page Down
1/2]—[Interference Map]—[Interference Map Off On] to set interference
map ON or OFF.

-[Save/Recall]: Press [Measure] —[Page Down 1/2]—[Interference
Map]—[Save/Recall] to open the save/recall submenu

- [Measure] : Press [Measure] —[Page Down 1/2]—[Interference
Map]—[Measure] to open the measurement submenu

-[Distance/Time]: Press [ Measure] —[Page Down 1/2]—[Interference
Map]—[Distance/Time] to open the distance/time measurement
submenu.

-[Start Acquisition]: Press [ Measure] —[Page Down
1/2]—[Interference Map]—[Start Acquisition]. and start data
measurement and mark the location and measurement results on the
map. The interval between two marks can be set through the
[Distance/Time] menu.

:[Zoom In]: Press [Measure] —[Page Down 1/2]—[Interference
Map]—[Zoom In] and set map Zoom IN.

-[Zoom Out]: Press [Measure] —[Page Down 1/2]—[Interference
Map]—[Zoom Out]. and set map Zoom Out.

Racall

Save Data

Save BMP

Recall
Data

-[Save Collected Data]: Press [ Measure] —[Page Down
1/2]—[Interference Map]—[Save/Recall]—[Save Collected Data] to
store the collected data to the instrument.

-[Save CSV File]: Press [Measure] —[Page Down 1/2]—[Interference
Map]—[Save/Recall]—»[Save CSV File] to store the collected data as a
file in CSV format.

-[Save BMP file]: Press [Measure] —[Page Down 1/2]—[Interference
Map]—[Save/Recall]—[Save BMP File] to store the collected data as
images.

-[Recall Collected Data]: Press [Measure] —[Page Down
1/2]—[Interference Map]—[Save/Recall]—[Recall Collected Data] to
call out the stored historical data for viewing.
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Measurement
Setup

Center Freq

Detection
=

-[RSSI]: Press [Measure] —[Page Down 1/2]—[Interference
Map]—[Measure]—[RSSI] to open the RSSI measurement
submenu.

[ACPR]: Press [Measure] —[Page Down 1/2]—[Interference
Map]—[Measure]-[ACPR] to open the ACPR measurement
submenu.

-[Center Freq]: Press [Measure] —[Page Down
1/2]—[Interference Map]—[Measure]—[Center Freq] and set the
center frequency.

[RBW]: Press [Measure] —[Page Down 1/2]—[Interference
Map]—[Measure]—-[RBW] and set the resolution bandwidth.

-[Detection]: Press [ Measure] —[Page Down 1/2]—[Interference
Map]—[Measure]—[Detection] to open the detection submenu.

Distance
Time

Repeat Type

Time Dist

Repeat Time
10.000 s

Repeat Dist
100 m

Delete
All Points

-[Repetition Type]: Press [ Measure] —[Page Down
1/2]—[Interference Map]—[Distance/Time]—[Repetition Type] and
set the repetition type.

-[Repetition Time]: Press [Measure] —[Page Down
1/2]—[Interference Map]—[Distance/Time]—[Repetition Time] and
set the interval between two acquisitions. The time interval is valid
if and only if the repetition type is set to time.

-[Repetition Distance]: Press [ Measure] —[Page Down
1/2]—[Interference Map]—[Distance/Time]—[Repetition Distance]
and set the distance between two acquisitions. The distance is
\valid if and only if the repetition type is set to distance.

-[Del All]: Press [Measure] —[Page Down 1/2]—[Interference
Map]—[Distance/Time]—[Del All] and delete all collected data on
the map.
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| RSSI

L | |[Excellent]: Press [Measure] —[Page Down 1/2]—[Interference
Map]—[Measure]—[RSSI]—[Excellent] and set the color when the
0.0 dBm measured signal is greater than this value.
Very Good: =
-20.0 dBm

-[Very Good]: Press [Measure] —[Page Down 1/2]—[Interference

Map]—[Measure]—-[RSSI]|—[Very Good] and set the color when the
Good: = measured signal is greater than this value.

-40.0 dBm~

-[Good]: Press [ Measure] —[Page Down 1/2]—[Interference

Fair: = Map]—[Measure]—[RSSI]—[Good] and set the color when the
-60.0 dBm

measured signal is greater than this value.
Poor: <

-[General]: Press [ Measure] —[Page Down 1/2]—[Interference
-60.0 dBm

Map]—[Measure]—[RSSI]—[General] and set the color when the
measured signal is greater than this value.

-[Poor]: Press [ Measure] —[Page Down 1/2]—[Interference
Map]—[Measure]—[RSSI]—[Poor] and set the color when the
measured signal is less than this value.

ACPR -[Main Ch BW]: Press [ Measure] —[Page Down 1/2] —[Interference
Map]— [Measure]-[ACPR] —[Main CHBW] and set the main
channel bandwidth.

-[Adj Ch BW]: Press [Measure] —[Page Down 1/2] —[Interference
Map]— [Measure]—-[ACPR] —[Adj Ch BW] and set the adjacent
channel bandwidth.

-[CHSpace]: Press [ Measure] —[Page Down 1/2] —[Interference
Map]— [Measure]—[ACPR] —[CHSpace] and set the channel space.

LEINSUReIEEY | [Adj Ch Threshold]: Press [ Measure] —[Page Down 1/2]
0.00 dB —[Interference Map]— [Measure]-[ACPR] —[Adj Ch Threshold] and
set the adjacent channel threshold.

Good: =
0.0 dBm -[Good]: Press [ Measure] —[Page Down 1/2]—[Interference
Map]—[Measure]—-[ACPR]—[Good] and set the color when the
measured signal is greater than this value.

Poor: <

0.0 dBm
-[Poor]: Press [ Measure] —[Page Down 1/2]—[Interference
Map]—[Measure]—-[ACPR]—[Poor] and set the color when the
measured signal is less than this value.

5.3.11 Sweep menu

The sweep time is the time required for the local oscillator of the spectrum analyzer to tune the
selected frequency interval. It directly affects the time it takes to complete a test, and may vary
from span, resolution bandwidth and video bandwidth. In automatic mode, the spectrum analyzer
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will use the quickest sweep time after the measurement setup is completed. In the manual mode,

the sweep time can be increased to meet specific measurement needs.

In sweep mode, the default mode is linear sweep, and the list sweep function, as an option, can

realize continuous sweep and measurement of multiple frequency bands, including editing list,

save list and recalling list functions to facilitate the users.

Sweep

Sweep Time
Auto Man

Sweep
Cont Single

Sweep Once

Sweep Setup
Y
[Default]

Triggering
=
[Free Run]

Points
[1001]

[Swp Time Auto Man]: Press [Swpl— [Swp Time] to adjust the sweep
time of the spectrum analyzer. Adjust the sweep time with numeric keys,
step keys or the knob. The underlined Manual indicates that the sweep
time can be set manually. When the automatic mode is selected, the
sweep time will be automatically correlated based on the resolution
bandwidth, frequency bandwidth and video bandwidth settings.

[Swp Type Cont Single]: Press [Swpl — [Swp Type] to set continuous
sweep mode or single sweep mode.

[Swp Again]: Press [Swp] —[Swp Again] and sweep again.

-[Swp Mode]: Press [Swp]l —[Swp Mode] and set fast sweep or default
sweep.

-[Trigger]: Press [Swpl —[Trigger] and select the trigger modes of
sweeping, including [Freerun], [Video Trigger], [External Trigger], etc.
Refer to the trigger menu for details.

[Swp Points]: Press [Swp] —[Swp Points] and set the sweep points.
Sweep points can be set as201,501,1001,2001and4001.

[Swp Mode Lin List]: Press [Swpl— [Swp Mode] and select linear or
list mode. Linear sweep refers to sweep at linear frequency spacings with
equal frequency spacing between adjacent measurement points. The list
mode is optional. In the list sweep mode, the spectrum analyzer sweeps

based on the frequency range and other parameters set by the edited list.

-[Edit List]: This function is a list sweep option. Press [Swp] — [Page
Down 1/2] —[Edit List], and open the list editing soft menu. The user can
use [Add Edit Segment], [Delete Edit Segment] and [Clear All Segments]
and other soft keys to manage and edit the sweep list. The selected
sweep segment is represented by green font; After editing the sweep
segment, press the [Complete Editing] soft key to confirm to return to the
sweep submenu.

-[Save List]: This function is a list sweep option. Press [Swp] — [Page
Down 1/2] —[Save List], and store the current edited list in the spectrum
analyzer for subsequent recalls..

-[Recall List]: This function is a list sweep option. Press [Swpl —
[Page Down 1/2] —[Recall List], and the sweep list dialog box pops up

to recall or delete the required sweep list.
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5.3.12 Trigger menu

Select the trigger mode of sweeping or measurement, including [Freerun], [Video Trigger],
[External Trigger], [Trigger Polarity] and [trigger Delay]. The user can select the trigger mode
based on the actual demand.

| Triggering -[Freerun]: If the freerun is set after the—last continuous sweeping or

Free RUn single sweeping, a new sweep or measurement will be started.
-[Video Trigger]: Set the trigger mode to video trigger. As long as the
WE e input signal exceeds the set video trigger level, sweeping will be

triggered. The trigger level value can be set by numeric keys, step

External(TTL)
1.50 VvV

keys or knob, and the green line on the screen indicates the selected
trigger level.

[External Trigger]: Set the spectrum analyzer to the external trigger
mode. Select sweeping and measurement to synchronize with the next

\voltage cycle.

-[Trigger Polarity]: The control level triggers the positive and negative
polarity. .The positive polarity is triggered by the rising edge, and the
negative polarity is triggered by the falling edge.

-[Trigger delay]: It is allowed to set the time delay of level trigger. The

spectrum analyzer will wait within this time period after receiving the

external trigger signal and then start sweeping.
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5.3.13 Trace menu

The trace menu is used to set the display of trace, and the user can select refresh trace, maximum

hold, minimum hold and other related settings according to different needs of user test.

[Trace 1 2 3]: Press [Trace]l—[Trace 1 2 3]for trace selection. The
spectrum analyzer provides traces 1, 2, 3, the selected trace number
and the status menu item where the trace is located are underlined.

-[Refresh trace]: Press [Tracel— [Refresh Tracelto refresh all data
of the previously displayed trace and continuously display the signal
received by the spectrum analyzer in the sweep state.

Clear Write

-[Max Hold]: Press [Trace l1—-[ Max Hold ]to keep the maximum value
of the points on the selected trace, and update the value with the new
maximum value detected in each sweep. If the detection mode is

Min Hold automatic, it will switch to the positive peak detection mode.

Max Hold

-[Min Hold]: Press [Tracel— [Min Hold]to keep the minimum value

View of the points on the selected trace, and update the value with the new
minimum value detected in each sweep. If the detection mode is
Blank automatic, it will switch to the negative peak detection mode.

-[Hold Trace]: Press [Trace]l— [Hold Trace]to keep and display the
amplitude data of the selected trace. However, such data won’t be
updated when the spectrum analyzer sweeps.

-[Hide Trace]: Press [Trace]l — [Hide Trace] to process the signal
on the background. However, such signal is not displayed on the
screen.
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5.3.14 Limit menu

Limit

Limit

Upper Lower

Display
Oft Oon

Test

Off Oon

Edit Limit =
Margin
0.00 dB

Alarm
Off Oon
Save Limit

Recall
- - ‘;.
Limit

-[Limit Up Low]: Press [Limit] —[Limit Up Low], and select the
current limit line as the upper limit line or the lower limit line

-[Limit Off On]: Press [Limit]—[Limit Off On], and select limit function
ON/OFF.

-[Test Off On]: Press [Limit] —[Test Off On] to start/stop the limit line
test.

-[Edit Limit Line]: Press [Limit] —[Edit Limit Line],
including[Frequency],[Amplitude],[Add Point],[Delete Point],[Last
Point],[Next Point],[Set Default]]and other soft menus to view the
frequency and amplitude of limit points and add or delete limit points.

-[Offset]: Press [Limit] — [Offset] to set the offset allowance.

-[Audio Alarm Off On]: Press [Limit] —[Audio Alarm Off On] to set
audio alarm On/Off. If the audio alarm is on and the upper and lower

limit line test is on, the function is effective. If the limit is out of range

when the upper and lower limit lines are swept on the current screen,
the buzzer will give a short sound.

-[Save Limit]: Press [Limit] —[Save Limit] to store the limit.

-[Recall Limit]: Press [Limit] —[Recall Limit],
including[Header],[Footer],[Last Page],[Next Page],[Recall
Immediately],[Delete][Cancel]land other soft menus to call or delete

saved limits.
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5.3.15 Peak menu

[Max Peak]: Press [ Peak] —[Max Peak] to place a frequency marker
at the highest point of the trace and display the frequency and

Peak amplitude of the frequency marker in the upper right corner of the
screen.

Peak Search

-[Sub Peak]: Press [Peak] —[Sub Peak] to move the active
frequency marker to the next highest peak point on the trace that is
associated with the current frequency marker position. Press the key

Next Peak
extrea again, and the user can find the lower peak point quickly.

-[Left Peak]: Press [Peak] —[Left Peak] to find the next peak to the
VDURL Qs (eft of the current frequency marker position.

-[Right Peak]: Press [Peak] —[Right Peak] to find the next peak to
Next Pk Right the right of the current frequency marker position.

-[Max]: Press [ Peak] —[Max] to place a marker at the highest point of
the trace and display the frequency and amplitude of the marker in the
upper right corner of the screen.

Max Search

-Min Peak] Press [ Peak] —[Min] to place a marker at the lowest point
WLl M| (of the trace and display the frequency and amplitude of the marker in
the upper right corner of the screen.

LELQIEE| | [Peak Tracking Off Onl: Press [Peak] —[Peak Tracking Off On]. If
Off On peak tracking is on, the current marker will perform a peak search
operation after each sweep. If peak tracking is off, no operation will be
performed.

Marker-=

Center

-[Mkr—]: Press [Peak] — [Mkr —] to set the marker frequency equal
to the center frequency. This function quickly moves the signal to the
center of the screen.
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5.3.16 File menu

File

Save State

Save Data

Save Pic

Default State

File
=

Manager

Location

=
icEGEl

-[StoreStateFile]: Press [File]l —[Save State] to save the current
sweep status parameters.

-[Recall Status]: Press [File] —[Recall State] to pop up the state file
list. The soft menus, including[Header],[Footer],[Last Page],[Next
Page],[Recall Imnmediately]and [Delete], are used to read the existing
state file and recall the corresponding state parameters to the current
sweep.

-[Save Data]: Press [File] —[Save Data] to store trace data.

.[Recall Data]: Press [File] —[Recall Data] to pop up the data file list.
The soft menus, including[Header],[Footer],[Last Page],[Next
Page],[Recall Immediately]and [Delete], are used to read the existing
data files and recall the corresponding data to the current sweep.

-[Save Image]: Press [File] —[Save Image] to capture the current
screen image.

-[Default State]: Press [File] —[Default State] to restore to factory
settings.

-[File Mgmnt]: Press [File] —[File Mgmnt] to pop up the file
management menu, including [Source File], [Target File], [Start
Copy], [Delete Files] and other relevant soft menus to copy and delete
files.

-[Storage location]: Press [File] —[Storage Location] to select the
storage location, the interior is the internal memory of the instrument,
and the other optional locations are the memory and SD card of the
USB interface. After the security feature option is selected, the internal
memory cannot be selected.

5.3.17 Security data menu

In case of the security data option, the spectrum analyzer will not be able to select the internal
memory, but only the memory and SD card with USB interface will be selected.

Location

Internal

[Internal]: Press [File] —[Storage Location]—[Internal], the [Internal]
is in a gray state and cannot be saved internally.

-[SDCard]: Press [File] —[Storage Location]—[SD card], and select
Store Data to the SD card.

-[USB]: Pressl File ] —[Storage Location] —[USB]and select Store Data
to USB.
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6 Cable and antenna feeder test mode (optional)

6.1 Introduction to typical measurements

The cable and antenna feeder test mode (CAT) is used for the contact performance tests of radar,
antenna and feeder, Including VSWR, return loss, impedance and Distance-To-Fault (DTF).

Start the instrument, press [Mode] to pop up the mode selection dialog box, then select [CAT] in
the dialog box, and press [OK] to enter the CAT mode after the progress bar is completed.

2022/04/15 11:25 [ It Language

@Y S11 Return Loss
Start Freq R
30.000 kHz
Stop Freq English
6.500 GHz

Swp Time
665 ms -

Points
201

IF BW
1 kHz

Averaging
off /16

Run Local

Continuous < Back

CAT Start Freq 30.000 kHz Stop Freq 6.500 GHz
Swp/Setup Calibrate Trace | Peak File NEE

Figure 6-1 Main Interface of CAT

Notice All operations in this section are based on the premise of the selected
CAT, which will not be described separately later.

6.1.1 Selection of measurement parameters

In the CAT mode, the RF analyzer can measure the return loss, VSWR, impedance, cable loss
and other parameters of the device under test, and also provides the fault point Distance-To-Fault
(DTF) function to accurately locate the impedance mismatch point. Press the [Measure] key to
select different measurement parameters.

a) [Return Loss], select the return loss parameter and display it in logarithmic format;

b) [Cable Loss], select the test parameter for cable loss;

c) [VSWR], select the test parameter as standing wave ratio;

d) [DTF Return Loss], select the test parameter fault location point for return loss test;

e) [DTF VSWR], select the test parameter fault location point for standing wave ratio test;

f) [Impedance] , select the test parameter as impedance, and the coordinate system is Smith
chart;

g) [Smith], select the test parameter as the Smith chart;
h) [Phase], select the test parameter as the reflection phase;

6.1.2 Calibration

The calibration in CAT mode is basically the same as that in vector network analysis mode. The
calibration steps in antenna feeder test mode are as follows:
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a) Press the [Cal] key and the [Cal Kit] key, select the calibration part model, and Press [OK] ;

b) Press [M Cal], a message will pop up on the display: “Please connect the open-circuit device
to port 1, and press the corresponding menu button to start measuring!” Connect the
open-circuit device to test port 1. Press [Opener], the RF analyzer will display “cal std
measuring...” during the measurement of standard piece. After the measurement and
calculation of the error factor, the prompt message will pop up on the display: "please connect
the short-circuit device on port 1, and then press the corresponding menu button to start
measuring!” ”;

c¢) Remove the open-circuit device from test port 1, connect the short-circuit device, press
[Short-circuit Device] , and a message pops up on the display: "Please connect the load on
port 1, then press the corresponding menu button to start measurement!” ”;

d) Remove the short-circuit device from test port 1, connect the load, press [LOAD] , and a
message will pop up on the display: "Press [Done] to complete the measurement!” ”;

e) Press [Done] to complete the calibration process of the cable and antenna analysis mode;

After the calibration is complete, the calibration off On is displayed in the menu bar under
calibration. Connect with the DUT for measurement.

6.1.3 Marker function

The marker function in CAT mode is the same as that in vector network analysis mode.

6.1.4 Saving and recalling function

The saving and recalling function in CAT mode is the same as that in vector network analysis
mode.

6.1.5 DTF measurement

CAT provides DTF measurement function. The DTF (Distance-To-Fault) measurement, also
known as the fault point location function, shows the magnitude of the response signal at different
positions of the signal path of the kit under test, thus providing a basis for judging the impedance
change on the transmission path. DTF measurements are also referred to as time domain
measurements in some vector network analyzers, and the time domain measures the display time
of x-axis and DTF measures the distance of x-axis, and the relationship between the two is:

Distance = time x speed of light x rate factor
For the kit under test, the rate factor is a constant greater than zero and less than 1, and the speed
of light is the rate at which light travels in a vacuum, so the distance and time are proportional.

6.1.5.1 Principle of measurement

In the usual measurement, the vector network analyzer displays the response of the kit under test
as the change of frequency, which is called frequency domain measurement. The modern vector
network analyzer obtains time domain data by inverse Fourier transform of the frequency domain
data, and the measurement result is displayed as time on the X axis, and the response value
appears at discrete time points, and the impedance change point of the kit under test can be
analyzed. The following figure shows the frequency and time domain reflection measurements for
the same cable, and this cable has two bends, each of which causes a mismatch in the
transmission line or a change in impedance.
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Limit

frequency Time

Figure 6-2 Measurement of Frequency and Time Domain

The frequency domain response of the S11 measured at the input port shows a combined
reflection response due to multiple cable mismatch point interactions, but it is difficult to determine
the exact physical location at which the cable mismatch occurs.

The time domain response shows the location and magnitude of each impedance mismatch point.
From the response we can see that there is a significant mismatch in the second bend of the
cable.

the RF analyzer's time domain measurement function simulates a traditional time domain
reflection (TDR). The time domain reflexometer emits an impulse or step signal to the kit under
test, and then observe the energy of the reflected signal. By analyzing the amplitude, duration and
waveform of the reflected signal, the impedance change of the kit under test can be determined. If
time domain measurement is performed in the cable and antenna mode but the incident impulse
or step signal does not create, and the frequency sweep measurement is performed, then it will
calculate the time domain information from the frequency domain measurement result by the
Fourier algorithm, so it is also called the frequency domain reflexometer .

The CAT mode of 4957Bis to measureS11 and then perform time domain conversion
measurement. The S11 reflection measurement is not a simple display of the size of the reflected
signal received by the A or B receiver, but shows the ratio measurement between the
measurement receiver and reference receiver. The S11 ratio measurement can be used to
remove system errors in the calibration. This is especially important for DTF measurements
because the measurement reference plane is established by calibration, and the calibration point
becomes the zero point of the X time axis, and all time and distance data will use this point as the
reference point. In that case, time and amplitude data are very accurate due to calibration. The
time domain measurement of the RF analyzer usually involves the following steps:

a) Collect raw data of receiver (A and R) and perform a ratio operation;
b) Perform error correction;
c) Transform the frequency domain data into the time domain;

d) Display measurement result

6.1.5.2 DTF measurement resolution and range

This Section discusses how to observe the effective DTF data of the device under test and how to
make settings for the highest resolution and greater measurement range.

1) Response Resolution

The RF analyzer's DTF response resolution refers to the RF analyzer's ability to distinguish
between two adjacent responses. For equal amplitude response, it is equal to the pulse width of
the impulse response defined by the 50% (6dB) amplitude point, or the rise time of step response
defined by 10%~90% amplitude point as shown in the following figure:
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Step Rise
Time

Figure 6-3 Time Domain Response Resolution
The time domain response resolution is subject to the several factors:
A) Frequency span

The figure below shows the effect of the frequency span on the response resolution:

Frequency Domain Time Domain
Narrow Span Wide Span
e A a”
> >
Frequency Time

Narrow Span

Wide Span

» »

» o
Frequency Time

Figure 6-4 Effect of Frequency Span on the Response Resolution

The time domain measurement response under a narrow frequency span shows that the impulse
response pulses that should be separated independently overlap each other. The RF analyzer can
distinguish between different response pulses when performing time domain measurements over
a wide frequency span.

The frequency span is inversely proportional to the pulse width. The wider the frequency span, the

narrower the impulse response pulse, and the shorter the step response rise time, the higher the
resolution of the response measurement.

b) Window function

If the cable and antenna mode is used for frequency time domain transformation, the length of
data processed is limited. To reduce the effects of ringing caused by data truncation, the RF
analyzer usually provides the option of windowing. Windowing can reduce the ringing effect and
reduce the side lobes, but it will increase the width of the main lobe and reduce the resolution.
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Frequency Domain Time Domain
Without 1
Windows S )
>
start stop frequency tirﬁa
Add windows R
flequency >
start stop Time

Figure 6-5 Using Window Filtering to Suppress Side Lobes

4957B provides three kinds of window functions, which are maximum value, normal value,
minimum value. The main lobe width and side lobe height of three kinds of window functions can
select different window according to specific test needs.

// \\ Small window

/ \ Large window

1 \

Figure 6-6 Effects of Different Windows

6) Measurement Range

In time domain measurements, the measurement range is defined as the maximum length of time
that can be set, and no repeated response occurs when measurements are taken over this length
of time.

The measurement range is inversely proportional to the response resolution. If one is increased,
the other is decreased.

The time domain waveform is a periodic signal that repeats over time, so a repetitive response
occurs. The repeated response (false response) is not the true response of the kit under test,
which only occurs at specific time intervals (1/sweep point frequency interval), so the
measurement range is determined by the frequency interval AF of the sweeping point:
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For time domain measurements, the maximum measurable stop time is: 1/AF. In the reflection
measurement, since the signal will circle within the kit to be tested, the maximum measurement
distance is:

Distance=0.5*(sweep points -1/span)*C*Speed factor

AF Frequency span

- Sweep points-1

\ Example:

Span=1GHz
Sweep points=201
AF=5 MHz

Figure 6-7 Definition of the Sweeping Point Frequency Space

The measurement range is proportional to the number of sweep points -1, which is inversely
proportional to the span. To improve the measurement range, the following two settings can be
modified:

-Increase the number of sweep points

-Decrease the frequency span.

6.1.5.3 Setting of time domain conversion measurement

Before entering the DTF measurement mode, measurement parameters such as Meas Freq
Range, Points, IF BW, etc. should be set up to complete single port calibration, and then the DTF
test should be carried out according to the following steps. First, connect the tested cable to
network port 1:

a) Press [Measure] |, press[DTFVSWR] or[DTF Return Loss] to activate the time domain
conversion function and enter the DTF measurement mode.

b) Press [Frep], [Start Dist], input the starting distance to be observed, and complete the input
based on the corresponding distance unit;

c) Press [Frepl] ,[Stop Dist], enter the end distance to be observed, and complete the input
based on corresponding distance unit;

d) If you want to set the window function, press [Frep] , [Window >], display the submenu of
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[Window >] , and select different window functions;

Press [Return] , [Unit m/ft] , set the required distance unit system;

Press [Cable Specification>] , [Load Cable], select the model of the cable to be tested in the
cable model selection list, press [OK] to complete the selection and close the dialog box;

If there is no corresponding cable type, press [Cable Specification >] , [Cable Loss], input the
cable loss of cable to be tested, press [OK] to complete the setting and close the dialog box;
Press [Velocity] and input the transmission rate factor of the device under test, press [OK]
to complete the setting and close the dialog box.

Observe and record the test results.

6.2 Menu Structure

This Section describes the menu structure of the 4957B RF analyzer in the antenna feeder test
mode.

The CAT mode includes 10 groups of primary menus such as “Frequency’, “Amplitude”,
“Bandwidth”, “Marker”, “Measure”, “Sweep/set’, “Calibrate”, “Trace”, “Peak” and “File”. The
“Measure”, “Frequency” and “Calibrate” menus are illustrated in this section. For other menus,
refer to the menu description in vector network analysis mode.
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Figure 2-8 Menu Structure of “Measure”, “Frequency/Distance” and “Calibrate”
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Only when the measurement format is "DTF return loss" and "DTF

standing wave ratio", select [ Freq 1 to display the

[ Frequency/Distance] menu.

6.3 Menu Description

6.3.1 Frequency menu

In the antenna feeder measurement mode and the DTF return loss and DTF standing wave ratio
measurement format, press the [Freql] button, and the frequency and distance setting menus,
including [Start Freq], [Stop Freq], [Start Dist], [Stop Dist] and [Cable Specification] pop up.

-[Start Freq]: Press [Freql] —[Start Freq], use the numeric keys on
the front panel, select the frequency unit, or use the [11[]] keys and
the knob for setting.

-[Stop Freq]: Press [Freql—[Stop Freq], use the numeric keys on the
front panel, select the frequency unit, or use the [11[]] keys and the
knob for setting.

-[Start Dist]: Press [Freql — [Start Dist], the defaultis 0.00m, and
then select [m] in the right menu of the screen with a numeric key on
the front panel, or setitwiththe [1]1 [|]1 keys and the knob.
-[Special Notes]: Withthe [1]1 [|] keys and the knob, the increase
or decrease step of the starting distance is 0.1m.

-[Stop Dist]: Press [Freql — [Stop Dist], and then select [m] in the

Freq/Dist

Start Freq
30.000 kHz

Stop Freq
6.500 GHz

Start Dist
0.00 m

Stop Dist

462 m

Cable

=
Specification

right menu of the screen with a numeric key, or set it with the [1] [|]
keys and the knob.
-[Cable Specification]: Press [Freq]l — [Cable Specification] and

switch to the setting menu of cable specification, including [Corr Mode
Man Auto] , [Velocity], [Cable Loss], [Load Cable], [Edit Cable], [Save
Cable], etc.

[Unit m ft]: Press [Freq]l] — [Unitm ft], and set the type of distance
unit used for DTF measurements.

-[Special Notes]: Metric units are m and English units are ft.
[WinFunc]: Switch to the window function menu and set the window
function according to the corresponding menu item: rectangular
window, nominal edge smoothing, low edge smoothing and minimum
edge smoothing.

Unit

m ft

Window =
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6.3.2 Cable specification menu

Cable

Corr Mode
Manu Auto

Velocity
1.000

Cable Loss
dB/m

Load Cable

Edit Cable

Save Cable

< Back

[Corr Mode Man Auto]: Press [Cable Specification] — [Corr Mode
Man Auto] to set the cable parameter mode. When manually setting,
use the menu item to set and display the rate factor and cable loss.
When automatically setting, use the parameters of the loaded cable
model.

-[Velocity]: Press [Cable Specification] — [Velocity], enter the velocity
with a numeric key on the front panel, and press [d] key for
confirmation; or set it with [11 [|] keys and the knob.

[Special Notes]: The velocity should not be greater than 1.000. If it is
greater than 1.000, the software will automatically set it to 1.000.
[Cable Loss 0.00dB/ft]: Press [Cable Specification] — [Cable Loss],
set the cable loss with a numeric key on the front panel with reference
to actual parameters, and press[{] key for confirmation.

:[Load Cable]: Press [Cable Specification] — [Load Cable], and load
the edited cable model. In the pop-up cable model list, select the cable
model to be called, press [Recall] or [OK] to load the cable model. The
cable parameters of the cable model are valid when the correction
mode is automatic.

[Edit Cable]: Press [Cable Specification]—[Edit Cable], the Edit
Cable dialog box pops up. In the dialog box, set the velocity and the
cable loss at each frequency point to define a new cable model. After
editing is complete, press [Done] to complete the cable parameter
setting.

[Save Cable]: Press [Cable Specification]>[Save Cable], the file
naming box pops up. Edit the name of the cable model in the box and
press[<d] to save the current cable model.

6.3.3 Measurement menu

Measurement menu in antenna feeder mode
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Measure

[Return Loss]: Press [ Measure] —[Return Loss], and set the

measurement format to return loss.

Return Loss

-[Cable Loss]: Press[ Measure ]1—-[Cable Loss], and set the cable loss
for DTF measurement, and this parameter is valid when the correction
=1 AIGIEI mode is manual. After the setting tab is popped up, enter the value to
be set with numeric keys, press the [OK] key to complete the
parameter setting, or adjust it by the step key or rotary knob.
[VSWR]: Press [ Measure] —[VSWR], and set the measurement
format to VSWR.

DTF -[DTF Return Loss]: Press [Measure] —[DTF Return Loss], and set
N GEy he measurement format to DTF return loss.
[DTF VSWR]: Press [ Measure ] —[DTF VSWR], and set the
measurement format to DTF VSWR.
[Smith]: Press [Measure] — [Smith], and set the measurement
format as impedance chart, with the marker information of impedance
chart displayed as linear, logarithmic, Re/Im, impedance ([R + JX]) and
admittance ([G + JB]).
-[Phase]: Press [ Measure ]—[Phase]: Set the measurement format to
Phase phase.
[Advance]: Press [ Measure 1 —[Advance>] to select the
measurement parameters from Al, B1, R1 and S11.

DTF VSWR

Smith =

Advance =

6.3.4 Smith menu

>mith :[Linear]: Press [Smith] — [Linear], and set the display format of

Linear marker information as linear in Smith format.

:[Log]: Press [Smith] — [Log], and set the display format of marker

Log information as log in Smith format.

Re/Im -[Re/Im]: Press [Smith] — [Re/Im], and set the display format of marker

information as Re/lm in Smith format.

R+ JX [R+JX]: Press [Smith] — [R+JX], and set the display format of marker
information as impedance in Smith format.
G + JB -[G+JB]: Press [Smith] — [G+JB], and set the display format of marker

information as admittance in Smith format.

< Back

dENAEOA0
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6.3.5 Calibration menu

The calibration menu is the same as that in vector network analysis mode.

Calibrate

|

Calibrate
Off Oon

Cal Kit
20201A

M Cal =

E Cal

Cal Cont =

-[Cal Off On]: Press [Cal]—[Cal Off On] to turn the error correction on or off,
and the calibration can only be turned on when the corresponding
calibration is completed.

-[Cal Kit]: Press [Cal]—[Cal Kit] to enter the calibration kit selection dialog
box, and select the calibration kit type.

[Special Notes]: The mechanical calibration kit types include 31101A
31101B 31121 31123

-[M Call]: Press [Cal] — [M Cal] and complete the relevant calibrations in the
calibration steps, including open circuit, short circuit and load.

-[E Cal]: Press [Cal]—[E Cal] to enter the electronic calibration dialog box,
and click the down arrow on the touchscreen to select the [Cal Port] : One
port P1, one port P2, full 2 ports; click [Start], [Interrupt] and [Exit] for
relevant operations of electronic calibration.

-[Cal Cont]: Press [Cal] — [Cal Cont]. If the submenu type is consistent with
the mechanical calibration, continue to complete the calibration.

6.3.6 Mechanical calibration menu

0
£
1}
T
0
4

OPEMN

SHORT

LA

Back

[OPEN]: Press [M Cal]l —[Open] and select the calibration standard

of OPEN.
[SHORT]: Press [ M Call—[Short] and select the calibration standard
of SHORT.
-[LOAD]: Press [M Cal] —[Load] and select the calibration standard
of Load.

6.3.7 File menu

Refer to the file menu in the vector network analysis mode
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7 Vector voltmeter mode (optional)

The 4957B Vector Voltage Measurement Mode (VVM) is a convenient tool for phase matching of
radio frequency cables, which is mainly used to measure the electrical length of cables or other
kits to be measured. This mode can directly replace a vector voltmeter and has the same flexible
and convenient operation interface as the vector voltmeter. The results of single port electrical
length measurement are displayed in amplitude and phase formats, while the results of all port are
only displayed in the amplitude format.

As shown in the figure (a), measuring the electrical length of the kit under test with a vector
voltmeter requires a directional coupler and a signal source to transmit the fixed carrier frequency.

In the figure (b) below, the signal source and directional coupler are integrated into one instrument.
Therefore, the kit under test can be directly connected through the RF output port of 4957B and
are tested directly without any external devices.

Vector

? 9

|

s2g¢ S11 Device
= H S > 3 DU
Directional
(a) .
Device
DU
S11

4957B RFanalyzer
(b)

Figure 7-1 Measurement Structure Comparison of Vector Voltmeter and 4957B Vector Voltage
Measurement Mode

7.1 Introduction to typical measurements

The vector voltmeter mode can directly replace a vector voltmeter to measure the electrical length
of cables or other kits to be measured.

After startup, press [Mode] to pop up a mode selection dialog box, select the [Vector Voltmeter],
and press [OK] to enter the vector voltmeter mode after completing the progress bar.
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2022/04/15 11:28 100% IR Start

Meas Port freg Calibrate m
12 3.250015 GHz Off
Rf Tr

Ampt(dB)
9 6 5 Last State
)

Format
dB

113.32 ]
.|

Freq Calibrate Amplitude | Measure File System

Figure 6-2 Main Interface of Vector Voltmeter Mode

Phase(°)

Run Local

VWM Relative: Off

All operations in this section are based on the premise of the selected

Notice o .
vector voltmeter mode, which will not be described separately later.

7.1.1 Frequency range setting

Before performing the vector voltage measurement, set the frequency value of the point frequency
signal to be tested. The frequency range of the 4957B instrument in vector voltage measurement
mode is 30kHz~6.5GHz (4957B). The frequency range should be met during the setting, the
corresponding button operations are as follows:

a) Press [Frep] and inputthe frequency value, and complete the center frequency setting by
pressing corresponding frequency unit on the touch screen.

7.1.2 Setting of measurement port

If reflection measurement is required at port 1, keep the default setting of the setting of the
instrument analyzer.

If reflection measurement is required at port 2,
a) Press [Measure] — [Meas Port 1 2], switch [Meas Port 1 2] and change the default
measurement type from 1 port to 2 port.

If transmission measurement is required, when the excitation source port is port 1 or port 2, switch
with the same operation method.

7.1.3 Calibration

Before performing the vector voltage test, after completing the frequency setting and other
measurement settings, calibration must be performed to eliminate the systematic error of the RF
analyzer to ensure the validity and correctness of the measurement results.

7.1.3.1 One port reflection error correction

Single port correction can be conducted on S11 or S22 measurement of the instrument.
The two processes are basically the same, the difference is that the selected parameters and
ports.
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a) Invector voltage measurement mode, select the type of measurement you want to make:
To measure reflection at port 1 (forward, S11), keep the default instrument settings.

If reflection measurement (reverse, S22) is required at port 2, press [ Measure]
—[Measurement Port 1 2],switch to [Measurement Port 1 2] , switch port 1 to port 2, and
measure parameters automatically switch from S11 to S22.

b) Set other parameters for measurement: Center frequency, measurement type is the default
reflection measurement etc.

c) Open the calibration menu, and press [Calibrate] .
d) Press [Calibrate] — [CalKit] to see if the calibration kit is consistent with the kit specified
under the current softkey. If not, press the corresponding softkey to select the correct

calibration kit model. Press [Back] to return to [Calibrate] menu bar, press [M Cal >]
and select the type to be corrected.

a) If user wants to make a reflection measurement on port 1, press [S11 One Port] .

b) To measure reflection at port 2, press [S22 One Port].

e) Ifitis on the port 1, the system will automatically prompt user to connect the open device to
the port 1, and then press the corresponding menu button to start the measurement! At this
time, connect the standard connector of the open-circuit device to the port to be used as the
test port (P1 for S11, and P2 for S22).

All adapters and cables to be used for device measurement shall be

Notice prepared, that is, to connect the standard device to the position for

measurement.

f)  After the display trace is stable, to measure the normal part, press [OPEN] and analyzer will
display “Cal std measuring...... ” during the measurement of the normal kit. After the
measurement is completed and the error coefficient is calculated , it will display the prompt
of "Connect Shortin P1, then press corresp. menu button to start!” And the software menu will
be underlined to indicate that the project has been tested, such as [OPEN].

g) Disconnect the open device and connect the short device to the test port.

h) When the trace to be displayed is stable, to measure the normal kit, press [Short-circuit
Device], the analyzer will display “Measuring...... ” during the measurement of the normal part.
After the measurement is completed, it will display the prompt of “Port 1 short measurement
has completed. Connect load at P1, and press ‘Load™ after measurement. Connect LOAD in
P1, press ‘LOAD”, and the software menu will be underlined to indicate that the project has
been tested, such as [Short-circuit Device].

i)  Disconnect the circuit breaker and connect the load to the test port.

i) When the trace to be displayed is stable, to measure the normal kit, press [SHORT] and
analyzer will display “Cal std measuring...... ” during the measurement of the normal kit. After
the measurement is completed and the error coefficient is calculated, it will display the prompt
of "Connect load in P1, then press corresp. menu button to start!” And the software menu will
be underlined to indicate that the project has been tested, such as [SHORT].

k) Press [Done], the RF analyzer displays the corrected data trace indicating that the correction
is enabled.

That is to complete the single port calibration for reflected measurement. The DUT can be
connected and measured at this time.
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Notice The open-circuit device, short-circuit device and load can be measured
in any sequence regardless that mentioned here.
For S, response For S1; response
Open-circuit device Open-circuit device

8RBT -

Short-cir it device N .
Short-circuit device

RF Analyzer

Figure 6-3 Standard Piece Connection of Single Port Reflection Error Correction

7.1.3.2 Error correction of full 2 ports

-Eliminate directional error during test component assembling in the forward and reverse
directions

-Eliminate source matching error during test component assembling in the forward and reverse
directions

-Eliminate load matching error during test component assembling in the forward and reverse
directions

- Eliminate isolation error during test component assembling in the forward and reverse directions

- Remove the frequency response of the test component assembly in the forward and reverse
directions

This is a relatively accurate error correction process. The RF analyzer

Notice updates the measurement trace once via forward and reverse sweep,

which takes more time compared with other correction process.

a) Set parameters for device measurement: Frequency, measurement mode, measurement port,

measurement format, relative measurement switch etc. Start frequency, stop frequency,
output power, number of sweeping points or IF bandwidth.

b) Open the calibration menu and press [ Calibrate]

c) Press [Calibrate] and see if the calibration kit is consistent with the kit specified under the
current softkey. If not, press the appropriate softkey to select the correct calibration kit model.

d) Press[Back] and returntothe [Calibrate]l menu bar, press [M Cal], select the type to be

corrected, press [Full 2 Ports] , the system will prompt to “press [Reflect] to start the
corresponding measurement! ”
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To start reflection measurement, press [Reflect>] to prompt “Connect OPEN in P1,then press

corresp. menu button to start!”. connect the open circuit device to test port 1 according to the
diagram, and after the display trace is stable, press [P1 OPEN], the analyzer will display "Cal
std measuring..." during the measurement of the standard piece, and after completing the
measurement, it will display the prompt "Connect SHORT in P1, then press corresp. menu
button to start!" And the software menu will be underlined to indicate that the project has been
tested, such as [P1 OPEN].

Disconnect the opener, and connect the short circuit device to the test port 1. After the display

trace is stable, to measure the standard piece, press [P1 SHORT], the analyzer will display
"calibration standard measurement ..." during the measurement of the standard piece, and
after completing the measurement, it will display the prompt "Port 1 Short Measure Done.

Connect LOAD in P1, press ‘P1 LOAD”, and the software menu will be underlined to indicate
that the project has been tested, such as [P1 SHORT].

Disconnect the short-circuit device, connect the load to test port 1, and press [P1 LOAD] after

the trace is stable to prompt “Calibrating standard piece measurement...” during standard
piece measurement, and prompt “Connect the load to Port 1, then press corresp. menu button
to start!” after measurement. At this time, underline of the menu indicates the item is tested
completely, for example, [P1 LOAD].

Disconnect the load from P1, connect the open-circuit device, short-circuit device and load to

P2 as per the same standard method with P1 in sequence, and complete the measurement
on such standard pieces as S22 OPEN, SHORT and LOAD.

After reflection calibration on P1 and P2, the prompt “Press [Done] to complete the
measurement.” Press [Done], and the system will calculate the reflection factor automatically.
Return to previous menu for transmission calibration. Press [Tr>] to prompt “Connect Thru

cable between P1 and P2, then press corresp. menu button to start!” connect test port 1 and
test port 2 with cables. You can press [Auto Meas], and the system can automatically
complete four transmission calibration tasks in turn, or press [Pos Match], [Pos Trans], [Rev
Match] and [Rev Trans] in turn to complete each calibration task individually. When all four
tasks are completed, the full 2 ports transmission calibration is completed.

Press [Back] to return to previous menu, and press [ISO] for isolation calibration.

For isolation measurement, press [ISO] to prompt “Connect LOADs in P1 and P2, then press
corresp. menu button to start!”. Connect the load to test port 1 and test port 2 respectively,
press [Auto Meas] to complete isolation calibration on the two items automatically in turn, or
press [Pos Iso] and [Rev Iso] to complete each isolation calibration independently. or directly
press [Ignore Iso] to ignore isolation calibration.

Press [Done] to finish the full 2 ports calibration. After that, the prompt “Calibration Off/On”

shows in the prompt zone. Connect with the DUT for measurement.
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For reflection For transmission For isolation

For Sy, response For S11 response

Open-circuit device ~ Open- -Circuit device Load

B8 8 & E] =

,," Load '\_

*iort -circuit dev}*

RF Analyzer RF Analyzer RF Analyzer

Figure 6-4 Standard Piece Connection of Full 2 Ports Error Correction

7.1.4 Selection of measurement format

The vector voltage measurement mode of the instrument measures the amplitude, phase,
standing wave ratio and impedance of the device under test.

a) Press [Measure] ->[Format];

b) Select different measurement parameters via the menu soft key, and the default is dB format.

[dB], select the measurement parameter as amplitude, with the amplitude value and phase
value displayed; [VSWR], select the measurement parameter as VSWR; [Re/lm], select the
test parameter as impedance, with the information displayed in the real value and the
imaginary value.

7.1.5 Setting of measurement type

If single port measurement is required, keep the default setting of the instrument.
For dual port measurements, please perform the following operations:

a) Press [Measure] — [Meas Type Rf/ Tr], switch to [Meas Type Rf/ Tr], and change the
default measurement from reflection to transmission.

7.1.6 Setting of output power

It is used to set the output power of the RF analyzer source, including the high power, low power
and manually-entered power. The actual output power varies with the RF analyzer model. The
operation for setting the output function is as follows:

a) Press the [Amplitude] and select [High] or [Low] on the touch screen to select the
required power.

b) To improve the output power accuracy, follow the steps below to set it manually:

c) Press[Man -18dBm] to select the manual input power;

d) Use the numeric keys to enter the number and select the unit on the touch screen to complete

the input or adjust the manual power by turning the wheel or pressing [1] [l] -
7.2 Menu Structure

The vector voltage measurement mode mainly has four groups of menus: “Measurement”,
“Calibration”, “File” and “Amplitude”. The “frequency” can be directly input by the [Freql key, and
“calibration” and “File” can refer to the vector grid analysis mode. The menus of "Measure" and
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"Amplitude" are mainly introduced, with the structures being as follows:

Measure

Format Power

Meas Type
RT

Tr

Meas Port
1 2

Format
dB

Relative
OFf On

I

v

a
us]

High

Lo

Manual

Re/Tm
/1 -35~-5 dBm

RF COutput
Off On

Bacl

A

- Baclk

<
A
)

Figure 6-5 Structure of Measurement and Amplitude Menus

7.3 Menu Description

7.3.1 Measurement menu

Measurement menu in the vector voltmeter mode

Measure

<
i
u
ol
-

R Tr

Meas Port
a 2

Format

dB

Relative
Off

On

[Measurement Format
[Measure] —\[Measurement Format], and set the measurement
format to be such that the standing-wave ratio, the impedance and dB

-[Measurement Type Reflection Transmission] Press [Measurel
—\ [Measurement Type Reflection Transmission] to set the

measurement type.

-[Measurement Port 1 2] Press [Measure]l —\[Measurement Port

1 2] to set the measurement port.
Standing-wave Ratio (SWR)]: Press

can be selected.

-[Relative Measurement Off On]: Press [Measure] —\[Relative
Measurement Off On] to select the relative measurement switch

status.
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7.3.2 Amplitude menu

Click the amplitude menu, corresponding to the [Output Power] menu to set output power.

Power

High

Loww

rManual
-35~-5 dBm

RF Output
Off On

- Back

-[High Power]: Press [Amplitude] — \[High Power] key, and select
[High Power] on the touch screen to set the output power as the high
power status.

-[Low Power]: Press [Amplitude] — [Low Power] key, and select
[Low Power] on the touch screen to set the output power as the low
power status.

-[Manual]: Press [Amplitude]l — [Manual] key, and the range is
-35dB~-10dBm. Enter the numbers with the numeric keys or use the
knob or press [1]1 [|] to adjustthe manual power.

[Radio Frequency Output]: If it is currently off, press [ Radio
Frequency Output] to turn on; and if it is currently on, press it to turn
off.

-[Back]: Return to the [Measure] menu.

[Special Notes]: The manual power menu display range
is-35~-10dBm, in order to ensure the setting range of power flatness
index, the actual range can be set to -45 - 5dBm. If it is set to a value
outside the range displayed by the menu item, there is a certain

deviation in the power output at some frequency points.

7.3.3 File menu

Refer to the file menu in the vector network analysis mode
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8 USB power measurement mode (optional)

8.1 Introduction to typical measurement

The 4957B USB power measurement mode of the 4957B instrument uses the USB interface to
externally connect the USB power sensor via a USB cable for the power test. With the 8723XUSB
power sensor provided by China Electronics Instrument and Meter Co., Ltd., it can test up to 6.5
GHz radio frequency/ signal and perform true average power measurements over a high dynamic
range of -60 dBm to +20 dBm. The measurement reading is displayed on the display interface of
the USB Power Meter mode of 4957B. The test block diagram is shown in Figure 4-1, and
attenuators can be added as required.

After startup, press [Mode] to pop up a mode selection dialog box, select [USB Power
Measurement], and press [OK] to enter the USB power measurement mode after completing the
progress bar.

Notice All operations in this section are based on the premise of the selected
power measurement mode, which will not be described separately later.

Attenuator (Optional)

ot

Figure 8-1 Power Measurement Structure Chart

1 2000/11/14 05:48

Meas Type
Avg

Relative
Off
Trigger
Free Run

-174.00 4. 0.00

Stop Local

USE PM Freq 100 MHz

| Channel Measure Display | Zero | File System

Figure 8-2 USB Power Measurement Interface
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The USB power sensor of 4957B recommends that you purchase the high-performance
microwave power sensor based on the USB interface developed by China Electronics Instrument
and Meter Co., Ltd., which provides following types and can be purchased based on your testing
requirements:

First, observe the maximum input power range of the USB power sensor
identification to ensure that the input is within the specified range to

avoid damage to the probe caused by excessive power!

Table 8-1 8723XUSB Power Sensor

Model Frequency range Input Power Input Connector
Range Mode
87230 9kHz~6GHz -50dBm~+20dBm N(m)
87231 10MHz~18GHz | -60dBm~+20dBm N(m)
87232 50MHz~26.5GHz | -60dBm~+20dBm 3.5mm(m)
87233 50MHz~40GHz | -60dBm~+20dBm 2.4mm(m)

Connect the power sensor

a) Connect the small port of the USB cable to the 8723XUSB power sensor.

b) Then connect the large end of the USB cable to the USB interface of the spectrum analyzer,
and the green indicator light of the power sensor will be on later.

c) If user wants to power off, please unplug the USB cable to turn off the USB power sensor, and

then the green LED will go out.

The 8723XUSB power sensor is enclosed with the USB cable. The user
can use his own USB cable, but make sure that the cable meets

international safety standards!
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Freq

 100.000 MHz

Max Scale

Min Scale

Auto Scale

Full Scale

H Calibrate

Freq
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Figure 8-3 Overall Block Diagram of Power Measurement Menu
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8.3 Menu Description

8.3.1 Frequency menu

| Freq

Freq
100.000 MHz

-[Frequency]: Press [Freq] — [Frequency], you can use the number
keys, and then select the corresponding frequency menu, oruse [11[]]

or the knob to change, and the frequency modification step is 10 MHz.

-[Special Notes]: The setting range of the frequency is related to the
selected USB power sensor. For the specific range, refer to Table 6-1.

8.3.2 Amplitude menu

Channel

Freq
100.000 MHz

I

Offset
Off on

Offset Val
0.00 dB

SDet
On

Off

[Maximum Scale]: Press [Amplitude] — [Max Scale], the maximum
\value of the currently displayed signal can be changed by using the number
keys, orusing [11[|] orthe knob, and the default modification step is 1
dB.

[Minimum Scale]: Press [Amplitude] — [Minimum Scale], the minimum
\value of the currently displayed signal can be changed by using the number
keys, orusing [11[]] orthe knob, and the default modification step is 1
dB.

-[Auto Scale]: Press [Amplitude] — [Auto Scale] to display the
measurement signal within the scope of 10 dB.

-[full Scale]: Press [Amplitude] — [Full Scale] to display the
measurement signal within the scope of 10 dB.

-[Offset Off On]: Press [Amplitude] — [Offset Off On], when the power
of the kits to be measured is greater than the maximum power value that
the instrument can measure, the measured power can be reduced within
the normal measurement range by connecting an attenuator. The power
offset function allows for setting offset values to offset attenuation values or
cable losses for added attenuators or connecting cables. It also allows for
setting power offsets for gains of added amplifiers. Positive values can
compensate losses and negative values can compensate gains.

[Offset]: Press [Amplitude] — [Offset]

-[Relative Measurement Off On]: Press [Amplitude] — [Relative
Measurement Off On], the relative measurement function reflects the
change in power that has been set to the reference signal. In the event of
using the unit of dBm , it is the difference between the measured value
and the saved value, and the reading is expressed in dB; and in the event
of using the unit of W, itis the ratio of the measured value to the saved
\value, and it is expressed in percentage %. If the relative measurement
switch is turned on, the instrument will measure and save the current power
level. At the same time, the power measurement will show a power level
relative to the saved value.
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8.3.3 Bandwidth menu

-[Ave Off On]: Press [Amplitude] — [Average Off On], you can use
the number keys, oruse [11[|] orthe knob to change, and the
average modification step is 1.

BW/Average -[Special Notes]: The averaging function is generally used to measure
low-power signals or signals close to noise power. It can smooth traces
to reduce the influence of random noise on the measurement and
improve measurement accuracy, but at the same time it will reduce
measuring speed. The times of averaging determine the times for
reading averaging. The more averaging times, the more the noise will be
reduced.

]/ Average
\ OFF ON

8.3.4 Zero menu

-[Zero]:  Press [Zero] — [Zero].

*[Special Notes]: In order to improve the measuring accuracy of the
instrument, zeroing is necessary before using 8723X series USB
power probes to measure small signal power. Zeroing refers to
measuring and storing the noise of the whole measuring channel.
During the measurement, it is required to deduct the zeroing value
from the actual measurement value, namely, deducting the noise of the
channel, and after that the reading should be the input signal level of
Zero the channel. The zeroing of USB power probes is consistent with that
of ordinary power probes. The zero refers to the internal zero of the
USB power sensor, and the internal zero adds a switch at the front end
of the measurement channel, and user does not need to disconnect
the sensor from the device under test, and test and measure and save
the noise of the channel. During the internal zero process, the RF
signal is constantly applied to the power sensor, which reduces the
wear on the sensor connector and shortens the test time.

Calibrate

8.3.5 File menu

Refer to the file menu in the vector network analysis mode
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9 Interference analysis measurement mode (optional)

9.1 Introduction to typical measurement

The interference analysis measurement is an extension for the spectrum measurement mode.
After startup, press [Mode] to pop up a mode selection dialog box, select [Spectrum Analysis],
and press [OK] to enter the spectrum analysis mode after completing the progress bar. Then press
[System]—[Measurement Mode]—[Interference Analysis] on the touch screen to enter the
interference analysis mode.

2022/04/15 11:49:49 100%/ € Meas Mode

‘
{ Analyzer
0.0 dBm )
Atten Interference
10 dB Analyzer
Scale/Div AM/EM/PM
LOdB Analyzer
Res BW
3 MHz Channel

Scanner

Video BW
3 MHz Field
Average NG i C. L vl Tl AT N Strength

Off X
Location
0

s Analyzer
Signal
-100 Analyzer

Run Local

Continuous
Start Stop  6.600000000 GHz|

I 0Hz
Sweep I Record I Trace | Peak | File System

Figure 9-1 Main Interface of Interference Analysis

The interference analysis mode of the 4957B instrument is divided into the following three
common measurement modes:

Spectrum measurement (for specific operations, please refer to the chapter on spectrum analysis,
which will not be described repeatedly in this section);

Waterfall chart measurement;
Received signal strength indication (RSSI) measurement.

Notice All operations in this section are based on the premise of the selected
interference analysis mode, which will not be described separately later.

9.1.1 Waterfall Chart Measurement

The waterfall chart uses the frequency-amplitude-time three-dimensional display method, so as to
easily observe periodic or intermittent signals. The intensity of the timing signal amplitude is
reflected by the difference in the color display of the waterfall chart.

In order to facilitate the observation of the measurement signal, the following steps can be taken:

a) Press [Freql — [Sweep Width] — [Full Sweep Width], then press [Peak] to getthe
maximum value point of the current measurement signal, Then press [Marker — Center
Frequency] to set the current peak point as the center frequency, and at this moment the
maximum value will be displayed at the center of the trace area.

b) Press [BW] — [Resolution Bandwidth Auto Man], use the number keysor [1]1 []] keys
or the knob to set the appropriate resolution bandwidth, and similarly set the appropriate video
bandwidth value.
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c) Press [Amplitude]l — [Ref Level] to bring the current maximum value point close to the
topmost position of the display area, and press [Scale/Graduation] to set the appropriate
scale/graduation value for easy viewing.
d) Press [Auto Save] — [Scan Interval] to set the scan interval value.

When the scan interval is greater than 0, the trace will be set to the

Notice maximum hold state, ensuring that the maximum value of the signal

obtained by each scan will be displayed on the interface.

e) Press [Sweep Width Time] to set the time to be recorded, then through [Auto Save Off On],
you can set the automatic storage, which will be automatically carried out after each screen is
completed.

f) Press [Auto Save] — [Time Marker], and move the horizontal straight line in the vertical
direction of the waterfall chart by using the number keys or [1]1 [|] or the knob, and the
spectrogram below will display the trace information in the straight line position.

When the time marker value is greater than 0, the trace is no longer
Notice refreshed, and the waterfall chart area is no longer updated.

g) The interference analysis for the 4957 provides six independent markers for reading out the
amplitude and frequency values of the marker position. The specific usage methods are as
follows: [Mkr]l — \[Marker12 345 6].

h)  If you want to save the current waterfall chart measurement information as a picture, you can
use [File] — [Save Picture].

i)  The waterfall chart test structure is as shown in Figure 5-1 (the display is different under

different parameter settings, and Figure 5-1 is just an example):
2022/04/15 11:53:56 100%/ =€

Ref Level
0.0 dBm
Atten
10 dB
Scale/Div
20.00 dB
Res BW
*1 MHz
[ Video BW |
1 MHz

Average

Off ¥
N b

(dBm)
— 1.000000000 GHz

-100 WM

Run Local

Continuous All Off
Center 1.000030000 GHz Span 10.000000 MHZ

Sweep Record Trace Peak File System

Figure 9-2 Interference Analysis Waterfall Chart

9.1.2 RSSI measurement
RSSI measurement is mainly used to measure the intensity change of a point frequency signal

over a period of time.
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In order to facilitate the observation of the measurement signal, the following steps can be taken:

a) To set the scan interval time, [Auto Save] — [Scan Interval], and the scan interval time
represents the sweep time of two adjacent points in each scan;

b) To set the sweep width recording time, [Auto Save] — [Sweep Width Time], set the time to
be recorded and displayed. After reaching the set sweep width time, the display interface will
no longer refresh the display.

c) To turn on the Auto Save switch, [Auto Save] — [Auto Save Off On], the data will be
automatically saved to the file after each screen is completed.

After setting the sweep width time, the data points displayed on the

Notice screen only record the data points in the most recent time, not the data

points in the whole sweep width time.

The RSSI test structure is as shown in Figure 5-2 (the display is different under different parameter
settings, and Figure 5-2 is just an example):

‘ 2022/04/15 13:55:15 100% =€ File

Ref Level
0.0 dBm

Scale/Div
10.00 dB

Video BW
3 MHz
Average
Off
Sweep Time
56.800 s
Detector
Normal

Run Local
Contlnuous

RSSI Max -8.6 dBm RSSI Min -9.3 dBm RSSI Avg -9.2 dBm
56.800 s Center  1.000000000 GHz Start

Sweep | Record Trace Peak File System

Figure 9-3 Interference Analysis RSSI Test Chart
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9.2 Interference Analysis Menu Structure
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Figure 9-4 Overall Menu Block Diagram of Interference Analysis
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Figure 9-5 Overall Menu Block Diagram of Interference Analysis (Continued)
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9.3 Description of Interference Analysis Menu

9.3.1 Frequency menu

-[Center frequency]: Press [Freql —[Center Freq], use the numeric
keys on the front panel, select [GHz], [MHZz], [kHz] and [HZ] in the
frequency unit menu, or use the [11[|] keys and the knob for setting.

-[Special Notes]: When using the [11[|] keys and the knob, the size
of the frequency step is the same as the set value of the [Step Freq].
After pressing [Step Freq Auto/Man] to switch to [Step Freq Auto/Man],
you can use the numeric keys orthe [11[|] keys and the knob to set
the step frequency value.

Frequency

-[Span]: Press [Freql —[Span] to activate the span submenu. You
can use the numeric keys, and then select the frequency unit to
change. You can also usethe [1][]] keys and the knob to change
the span. For the detailed information, please refer to the description of
SSE IS the [Span] menu.

Center Freq

-[Special Notes]:  Usethe [1X |] keys and the knob to change the
SEdar e sweep width, and change based on the step of 1-2-5 (in the RSSI
mode, it can only be the zero sweep width mode ) .

-[Start Freq]: Press [Freq] —[Start Freq], use the numeric keys on
the front panel, select the frequency unit, or use the [11[|]1 keys and
CF Step the knob for setting.

Stop Freq

LUUGERNERN |-[Stop Freq]: Press [Freql—[Stop Freq], use the numeric keys on the
front panel, select the frequency unit, or use the [11[|] keys and the
knob for setting.

Signal Std
=

-[Signal Standard]: Press [Freql —[Signal Standard], use the [1]

[|] keys and the knob to select the signal standard, and use the
dialog box menu [Immediate Recall] or [OK] key for recalling. Refer
to the dialog box menu for details of the dialog box menu.

Channel

-[Special Notes]: After the signal standard is loaded, the center
frequency and the span are set to the center frequency and the span
\value defined in the signal standard.

[Channel No.]: Press [Freq] —[Channel No.] to pop up the channel
number setting dialog box, and use the numeric keys orthe [111[]
keys and the knob to set the channel number.

-[Special Notes]: The setting of the channel number shall be carried
out under the premise of loading the signal standard, otherwise a
prompt that it cannot be set will pop up.
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9.3.2 Sweep width menu

Span

Full Span

Zero Span

Last Span

I Span

-[Span]: Press [Freql —[Span] to activate the span submenu. You
can use the numeric keys, and then select the frequency unit to
change. You can alsousethe [1][|] keys and the knob to change
the span. For the detailed information, please refer to the description of
the [Span] menu.

-[Special Notes]: Usethe [11[|] keys and the knob to change the
span with a step of 1-2-5.

-[Full Span]: Press [Span]—[Full Span] to set the current span to
44.1GHz.

-[Span]: Press [Freql] —[Span]—[Zero Span] to set the current span
to OHz.

-[Last Span]: Press [Freql—[Span]—[Last Span] to restore the span
to the value set last time.

.[Back]: Press [Freq] —[Span]—[Back] to return to the [Freq]
menu.

-[Special Notes]:  The RSSI mode can only be a zero sweep width

mode.

9.2.3 Amplitude menu

Amplitude

Ref Level
0.0 dBm

Ref Position

Atten

Scale/Div
10.00 dB

Auto Man

-[Ref Level]: Press [Amplitude] —[Ref Level], use the numeric keys
on the front panel, and then select [dBuV], [-dBuV], [mV] and [uV], or
usethe [1)[|] keys and the knob to set it.

-[Special Notes]: Whenthe [11[|] keys and the knob are used, the
step is 10dB.

-[Ref Pos]: Press [ Amplitude ] —[Ref Pos], and use the numeric keys
orthe [11[]]1 keys and the knob to change it.

-[Atten Auto Man]: Press [Amplitude] —[Atten Auto Man] to switch
the automatic and manual switch of the attenuator through the menu.
You can use the numeric keys orthe [11[|]1 keys and the knob to
change it.

-[Special Notes]: The setting range of the attenuation value is 0 dB -
60 dB, with the step value of 10 dB.

-[Scale]: Press [Amplitude] —[Scale], and use the numeric keys or
the [1][|] keys and the knob to set the scale within the setting range
of 0.1dB - 20dB.

-[Amp Unit]: In the interference analysis mode, the amplitude unit is
uniformly displayed in dBm.

-[Pre Amp Off On]: Press [Amplitude] —[Pre Amp Off On] to turn
the preamplifier on or off.
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9.3.4 Bandwidth menu

BW

Res BW
Auto Man

Video BW
Auto Man

Video Type

Lin Log

Average
Off on

SPAN/RBW
100

RBW /vBW

Detector
Auto

[RBW Auto Man]: Press [BW] —[RBW Auto Man], and use the
numeric keys on the front panel orthe [11[|] keys and the knob to
set it.

-[Special Notes]: Since the resolution bandwidth is subject to the
bandwidth of the IF filter, the shape of trace depends on the IF filter.
This instrument supports variable resolution bandwidth settings,
ranging from 1 Hz. ~10MHz, which can be changed with a step of
1-3-10.

-[VBW Auto Man]: Press [Amplitude]—[VBW Auto Man], and use the
numeric keys orthe [1]1[|] keys and the knob to change it.

-[Special Notes]: The video bandwidth filter is used to smooth the
traces, aiming to improve the ability of detecting weak signals in noise
signals. This instrument supports variable resolution bandwidth
settings, ranging from 1Hz~10MHz, which can be changed with a step
of 1-3-10.

-[Ave Off On]: Press [BW] —[Ave Off On], the average function can
smooth the display trace without changing the video bandwidth filter,
and use the numeric keys orthe [11[|] keys and the knob to change
it.

-[SPAN/RBW]: Press [BW] —[SPAN/RBW] to set the ratio of span to
resolution bandwidth. In automatic mode, the resolution bandwidth will
automatically change with the change of span. You can use numeric
keysorthe [11[|] keys and the knob to change it.

[RBW/VBW]: Press [BW] —[RBW/VBW]. In automatic mode, the
video bandwidth will change with the change of resolution bandwidth.
You can use numeric keys or the [11[ |1 keys and the knob to change
it.

-[Detection]: Press [BW]—[Detection] to open the detection function

submenu. Please refer to the [Detection] menu for details.
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Detector

Auto

NMormal

Peak

Meg Peak

Sample

Average

RMS

= Back

-[Auto]: Press [BW ]—[Detection]—[Auto], the detection is the same as
that in the spectrum analysis mode.

.[Standard]: Press [BW] —[Detection]—[Standard], the most
commonly used detection method can see the signal and noise base at
the same time without losing any signal.

.[PosPeak]: Press [BW] —[Detection]—[PosPeak] to ensure that no
peak signal is missed and to measure the signals that are very close to
the noise base.

-[NegPeak]: Press [BW] —[Detection]—[NegPeak], it is used in the
self-inspection of the bandwidth millimeter wave RFanalyzer in most
cases, but it is rarely used in the test, and it can reproduce the
modulation envelope of the AM signal very well.

[Sampling]: Press [BW] —[Detection]—[Sampling], it is beneficial to
measuring the noise signal, and can measure the noise better than the
standard detection.

-[Ave]: Press [BW] —[Detection]—[Ave] to average the data in the
sampling interval.

-[Rms]: Press [BW] —[Detection]—[Rms] to calculate the root mean
square of the data in the sampling interval.
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9.3.5 Marker menu

I Marker

Marker

Mormal

Delta

Moise Marker
Off Oon

Marker-= =

All Off

- [Mkr] —[Mkr 123 456]: Press [Mkr] —[Mkr12 345 6] to switch
between different marker displays, and the selected marker will be
marked with an underline.

[Normal Mode]: Press [Mkr] —[Normal Mode] to set the currently
selected marker display mode to normal mode.

-[Difference Mode]: Press [Mkr] —[Difference Mode] to display the
amplitude difference and frequency difference between the two frequency
markers (time difference in case of zero bandwidth). Use the knob, step
key or numeric key to move the active frequency marker. The displayed
amplitude difference is in dB by default.

[Noise Mkr Off On]: Press [Marker] — [Noise Marker Off On], the
noise marker shows the noise power that normalizes the noise to the 1Hz
bandwidth near the active marker. At this time, the detector is set to the
root-mean-square detection mode. In the default state, when the noise
marker is turned on, the unit of the marker reading is automatically
switched to dBm/Hz.

‘[Mkr—1]: Press [Mkr] —[Mkr—] to open the marker function submenu,
which allows users to use the marker as a reference to change the
instrument display. Please refer to the [Mkr—] function menu for details.

-[Mkr Off]: Press [Mkr] —[Mkr Off] to turn off the currently activated
marker.

-[All Off]: Press [Mkr] —[All Off] to turn off all markers that have been
turned on.

-[Special Notes]: There is no marker function in RSSI measurement

mode.

Marker-=

Cer
Marker-=
CF Step
Marker-=
Start

Marker-=
Stop

‘[Mkr—Center Freq]: Press [Mkr] —[Mkr—]—[Mkr—Center Freq], the
marker will move to the center frequency, and the reading at the center
frequency is displayed on the screen.

-[Mkr—Step Freq]: Press [Mkr] —[Mkr—]—[Mkr—Step Freq] to set the
stepping amount of the center frequency, that is, the value of the
frequency step is equal to the marker frequency. If the difference marker
function is activated, the frequency step value is equal to the frequency of
the difference marker.

-[Mkr—Start Freq]: Press [Mkr] —[Mkr—]—[Mkr—Start Freq] to set the
start frequency equal to the marker frequency.

-[Mkr—Stop Freq]: Press [Mkr] —[Mkr—]—[Mkr—Stop Freq] to set the
stop frequency equal to the marker frequency.

-[Back]: Return to the previous menu

(not available in RSSI measurement mode)
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9.3.6 Peak menu

FPeak

Peak Search

Next Peak

Mext Pk Left

Next Pk Right

Max Search

Min Search

Marker-=

Center

=
-
-
-
o
L
L
-

[Max Peak]: Press [Peak] —[Max Peak] to set the current active
marker to the maximum peak point of the measurement trace and
display the frequency and amplitude of the marker in the upper center
of the screen.

-[Sub Peak]: Press [Peak]—[Sub Peak] to move the active marker to
the next highest point on the trace that is associated with the current
marker position.

-Left Peak]: Press [Peak]—[Left Peak] to find the next peak to the left
of the current frequency marker position.

-[Right Peak]: Press [Peak]—[Right Peak] to find the next peak to the
right of the current frequency marker position.

-[Max]: Place a marker at the highest point of the trace and display the
frequency and amplitude of the marker in the upper right corner of the
screen. Pressing this button will not change the activated functions.

-[Min]: Press [Peak]—[Min] to place a marker at the lowest point of the
trace and display the frequency and amplitude of the marker in the
upper right corner of the screen. Pressing this button will not change
the activated functions.

‘[Mkr—Center Freq]: Press [Peak]—-[Mkr — Center Freq] and set
the center frequency equal to the marker frequency. This function
quickly moves the signal to the center of the screen.

(not available in RSSI measurement mode)

9.3.7 Scan menu

Sweep

Sweep Time
Auto Man

Sweep |

Cont Single

Sweep Once

Points =

[Swp Time Auto Man]: Press [Swp] —[Swp Time Auto Man] to switch
the sweep time between Auto and Manual. The underline marks the
current state. If the sweep time is automatic, the RF analyzer
automatically sets the sweep time to the fastest according to the current
instrument status, and the screen displays the fastest sweep time under
the current setting. If the sweep time is manually set, the sweep time
\value can be input at this time. Use the numeric keys to enter the sweep
time value and select the time unit by pressing corresponding soft key to
complete the setting. If the sweep time is automatic, the sweep speed
may change depending on the change of RBW and VBW. The larger the
\values of RBW and VBW, the faster the sweeping speed and vice versa.
If the sweep time of the instrument meet the minimum scanning time limit,
the maximum non-zero sweep width can be set to 800 s, and the
maximum zero sweep width can be set to be 600 s.

[Swp Type Cont Single]: Press [Swpl —[Swp Type Cont Single]. The
sweep type setting determines how the RF analyzer sweeps and when it
stops to enter into the hold state. In the interference analysis mode, it
provides two sweep modes: Continuous sweep and single sweep.

[Re-sweep]: Press [Swpl —[Re-sweep] to restart the sweep.
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9.3.8 Auto Save menu

I Record

Swp Interval

Auto

Sweep Span
Auto

Time Cursor
0 ns

Restart

-[Swp Interval]: Press [Auto Save]—[Swp Interval Auto] to set the
sweep interval. After setting the sweep time, the trace will be switched to
the maximum hold state by default to ensure that all signals measured
during the sweep interval can be recorded.

-[Span Time]: Press [Auto Save]—[Span Time Auto], and the span time
is the entire sweep time. After the sweep reaches the span time, it will
stop recording.

-[Auto Save Off On]: Press [Auto Save]—[Auto Save Off On], and press
the menu to switch the automatic save switch.

-[Special Notes]: The automatic save function cannot be turned on until
the span time is set.

-[Time Mkr]: Press [Auto Save]—[Time Mkr] to view the historical data.

-[Special Notes]: It can only be used in the waterfall chart measurement
mode.

-[Re-measure]: Press [Auto Save]—[Re-measure] to restart the sweep.

-[Special Notes]: This menu shall not be used in spectrum
measurement;

The time marker menu function shall not be used in RSSI.

9.3.9 Measurement menu

Measure

Spectrum

Spectrogram

- [Spectrum Measurement]:  Press [Measure] — [Spectrum
Measurement] to switch the measurement mode to spectrum
measurement.

- [waterfall Chart]:  Press [Measure] — [Waterfall] to switch the
measurement mode to waterfall chart.

-[RSSI]:  Press [Measure] — [RSSI]to switch the measurement
mode to RSSI.
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10 Demodulation Analysis measurement mode (optional)

10.1 Introduction to typical measurement

The demodulation analysis measurement mode is an extension of the spectrum measurement
mode. After startup, press [Mode] to pop up a mode selection dialog box, select [Spectrum
Analysis Mode], and press [OK] to enter the spectrum analysis mode after completing the
progress bar. Then press [System] — [Measurement Mode] — [Demodulation Analysis] on the
touch screen to enter the demodulation analysis mode.
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The demodulation analysis measurement mode provides the display of AM, FM and PM
modulation signal spectrums and the analysis of related parameters. The main maps and the
measurements of related parameters are as shown below:

Radio frequency spectrum: Similar to the spectrum analysis mode, it displays the spectrogram of
the modulated signal, and it can be used to measure the occupied bandwidth.

Audio map: It displays a spectrogram of the demodulated audio signal.

Audio waveform: It displays the waveform of the demodulated audio signal in the time domain.
Parameter analysis: It can measure and analyze the parameters such as carrier power,
modulation rate, carrier frequency offset, modulation depth (AM), modulation frequency offset

(FM), modulation phase offset (PM), signal-to-noise-and-distortion ratio, modulation distortion,
total harmonic distortion, etc. of modulated signals.

All operations in this section are based on the premise of the selected

Notice demodulation analysis mode, which will not be described separately

later.

The demodulation analysis can display three kinds of maps at the same time, or each map can be
displayed separately. You can press the [Measure]l menu, and select [Radio Frequency Map],
[Audio Map], [Audio Waveform], and [Show all] to choose to display a certain map or to display all
maps at the same time.

In order to facilitate the observation of the measurement signal, the following steps can be taken:

a) Press [Measure]l] — [Demodulation Type AM FM PM] to select the type of analog signal
to be demodulated.

b) Press [Freql — [Center Frequency ] to set the center frequency of the measurement
signal.

c) Press [BW] — [Intermediate Frequency Bandwidth], and use the number keys or the [1]
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[1] keys orthe knob to set an appropriate intermediate frequency bandwidth.

Press [Amplitude]l] — [Ref Level] to set the reference level of the radio frequency
spectrum, and press [Scale/Graduation] to set the appropriate scale/graduation value to
facilitate viewing the radio frequency spectrum.

e) Press[Audio Map] — [Sweep Width]to set the appropriate sweep width, and press
[Scale/Graduation] to set the appropriate scale/graduation value to facilitate viewing the
spectrogram of audio signals.

Press [Audio Waveform] — [Sweep time] to set the display time of the audio signal
waveform, press [Scale/Graduation] to set the appropriate scale/graduation value to facilitate
viewing the spectrogram of audio signals.

When setting the intermediate frequency bandwidth, you need to select
an appropriate value. The intermediate frequency bandwidth shall be

. greater than the width of the modulation signal in order to accurately
Notice demodulate the signal. You can observe the bandwidth of the modulation

signal in the radio frequency spectrum. At the same time, if the
intermediate frequency bandwidth is too large, noise would be
introduced, which would affect the accuracy of parameter measurement.

The following takes the measurement of FM signal as an example to introduce the measurement
method of demodulation analysis. First, input an FM modulation signal generated by a signal
source at the radio frequency input end of the instrument. The frequency of the signal is 6 GHz,
the amplitude is -10 dBm, the modulation rate is 3 kHz, and the modulation frequency offset is 30
kHz. The measuring steps are shown as follows:

a)
b)

c)

d)
e)

Press [Measure]l — [Demodulation Type AM FM PM] to select FM.

Press [Freql — [Center Frequency] to set the center frequency of the measurement signal
to be 6 GHz.

Press [BW] — [Intermediate Frequency Bandwidth] to set the intermediate frequency
bandwidth to be 100 kHz.

Press [Audio Mapl — [Sweep Width] to set the sweep width to be 50 kHz.
Press [Audio Waveform] — [Sweep time] to set to be 2 ms.

The measurement result is shown in Figure 7-1:
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Figure 10-2 FM Demodulation Analysis Result
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10.2 Demodulation analysis menu structure
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Figure 10-3 Demodulation Analysis Menu
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Figure 10-4 Demodulation Analysis Menu (Continued)
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10.3 Description of demodulation analysis menu

10.3.1 Frequency menu

Frequency

Center Freq

Span =

Start Freq

Stop Freq

CF Step
Auto Man

Signal Std
=

Channel

-[Center frequency]: Press [Freql — [Center Frequency], through
the number keys on the front panel, select [GHz], [MHZz], [kHz] and [HZ]
in the frequency unit menu, orusethe [11[|]1 keys and the knob to
set the center frequency.

-[Special Notes]: When using the [11[ |1 keys and the knob, the size
of the frequency step is the same as the set value of the [ Step
Frequency]. After pressing the [Step Frequency Auto Man]to switch
to [Step Frequency Auto  Man ], you can use the number keys or
the [110]] keys and the knob to set the step frequency value.

[Sweep Width]: Press [Freql — [ Sweep Width ] to activate the
sweep width submenu. You can use the number keys, and then select
the frequency unit to change. You can also use the [11[|] keys and
the knob to change the sweep width. For the detailed information,
please refer to the description of the [ Sweep Width ] menu.

-[Special Notes]: Usethe [11[]] keys and the knob to change the
span with a step of 1-2-5.

[Start Frequency]: Press [Freq]l — [ Start Frequency ], and then
select the corresponding frequency unit through the number keys on
the front panel, oruse the [11[|] keys and the knob to set.

-[Stop Frequency]: Press [Freq]l — [Stop Frequency ], and then
select the corresponding frequency unit through the number keys on
the front panel, oruse the [11[|] keys and the knob to set.

-[Signal Standard]: Press [Freq]l — [ Signal Standard ]to pop up
the related soft menu, including [ Header ], [ Footer ], [Page Up ],
[Page Down], and [ Recall Immediately ], select the relevant signal
standard, and use the [Recall Immediately ] key or the [OK] key to call.

-[Special Notes]: After the signal standard is loaded, the center
frequency and the sweep width are set to the center frequency and the
sweep width value defined in the signal standard.

[Channel No.]: Press [Freq]l — [Channel number ]to pop up the
channel number setting dialog box, and use the number keys or the
[11[]] keys and the knob to set the channel number.

-[Special Notes]: The setting of the channel number shall be carried
out under the premise of loading the signal standard, otherwise a

prompt that it cannot be set will pop up.
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10.3.2 Sweep width menu

I Span

[Sweep Width]:  Press [Freq]l — [ Sweep Width ] to activate the

sweep width submenu. You can use the number keys, and then select

the frequency unit to change the sweep width. You can also use the [1]
[/] keys and the knob to change.

-[Special Notes]: Usethe [11[|] keys and the knob to change the
span with a step of 1-2-5.

[Last Sweep Width]:  Press [Freq]l — [ Sweep Width ]—[ Last
Sweep Width ], and restore the sweep width to the last set sweep width
value.

[Back]: Press [Freql — [Sweep Width ]-[Back ], and return the
[Freq] menu.

10.3.3 Amplitude menu

I Amplitude

Ref Level
0.0 dBm

Ref Position

Atten
Auto Man

Scale/Div
10.00 dB

-[Ref Level]: Press [Amplitude] — [ Ref Level], use the number keys on
the front panel, and then select [dBm], [-dBm], [mV] and [uV], or use the
[110,] keys and the knob to set.

-[Special Notes]: When using the [11L|] keys and the knob, the step
is 10 dB.

-[Reference Position]: Press [Amplitude] — [Reference Position ],
lyou can use the number keys, and you can also usethe [11[|] keys
and the knob to change.

-[Attenuator Auto Man]: Press [Amplitude] — [Attenuator Auto
Man] to switch the automatic and manual switch of the attenuator
through the menu. You can use the number keys, and you can also use
the [1]1[|] keys and the knob to change.

-[Special Notes]: The setting range of the attenuation value is 0 dB ~ 60
dB, with the step value of 10 dB.

-[Scale/Graduation]: Press [Amplitude] — [ Scale / Graduation ]to
set via the number keys orthe [11[]] keys and the knob, and the
setting range of scale / graduation is 0.1 dB ~ 20 dB.

-[Pre Amp Off On]: Press [ Amplitude] to control the on/off state of the
preamplifier. Only when the reference level is less than -40 dBm, this
function will be activated.
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10.3.4 Bandwidth menu

[Immediate Frequency Bandwidth]: Press [BW] — [Immediate
Frequency Bandwidth], through the number keys on the front panel,
select the corresponding frequency units of [GHz], [MHZz], [kHZz] and
[Hz], oruse the [11[|] keys and the knob to set.

-[Special Notes]: The intermediate frequency bandwidth shall be
greater than the width of the modulation signal in order to accurately
demodulate the signal. You can observe the bandwidth of the
modulation signal in the radio frequency spectrum. At the same time, if
the intermediate frequency bandwidth is too large, noise would be
introduced, which would affect the accuracy of parameter
measurement. The immediate frequency bandwidth ranges from 10 kHz
to 300 kHz, changing in the steps of 1-3-10.

-[Average Off On]:  Press [BW] — [Avg Off On], the average
function can smooth the displayed trace. When the average function is
turned on, you can use the number keys to select the average times,
and you can also use the [11[]] keys and the rotary round to change.
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10.3.5 Marker menu

Marker

Marker

123456

All Off

[Marker 12345 6]: Press [Mkr]l — [Marker12 345 6] to switch
between different marker displays, and the selected marker will be
marked with an underline.

[Normal Mode]: Press [Mkr]l — [ Normal Mode ], and set the
currently selected marker display mode to be the normal mode.

-[Delta Mode]: Press [Mkr] — [ Delta Mode ], and set the currently
selected marker display mode to be the delta mode. The delta mode
displays the frequency difference and the amplitude difference between
the difference marker and the reference marker (it is the time difference
at the zero sweep width ). When the amplitude unit is selected to be
dBm, dBmV, dBuV, dBW, dBV, dBA, dBmA and dBUA, the displayed
amplitude value unit is dB, and when the amplitude unit is displayed to
be A, W and V, the displayed amplitude unit is % .

-[Selection Trace]: Press [Mkr]l — [ Selection Trace ]to pop up the
related soft menu of the trace, including [ Radio Frequency Spectrum ],
[ Audio Map ] and [ Audio waveform ]. For details, please refer to the
menu of [ Selection Trace ].

[Marker Off]: Press [Mkr]l —[Marker Off ] to turn off the currently
activated marker.

[All Off]: Press [Mkr] —[All Off] to turn off all the activated markers.

I Select
Trace

RF Spectrum

Audio

Spectrum

Audio
Waveform

-[Selection Trace]: Press [Mkr] — [ Selection Trace ]

-[Radio Frequency Spectrum]: Press [Mkr]l — [ Selection

Trace ]—[ Radio Frequency Spectrum ], select the current trace to be the
trace in the radio frequency spectrum, and the marker operates only on
this trace.

-[Audio Map ]: Press [Mkr] — [ Selection Trace ]—[ Audio Map ],
select the current trace to be the trace in the audio map, and the marker
operates only on this trace.

-[Audio Waveform]: Press [Mkr] — [ Selection Trace ]—[ Audio
Waveform ], select the current trace to be the trace in the audio
waveform, and the marker operates only on this trace.
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10.3.6 Peak menu

Select
Trace
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Audio
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Audio
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[Max Peak]: Press [Peak] —[Max Peak] to set the current active
marker to the maximum peak point of the measurement trace and
display the frequency and amplitude of the marker in the upper center of
the screen.

-[Sub Peak]: Press [Peak]—[Sub Peak] to move the active marker to
the next highest point on the trace that is associated with the current
marker position.

-[Left Peak]: Press [Peak] —[ Left Peak ] to find the next peak to the
left of the current marker position.

-[Right Peak]: Press [Peak] —[ Right Peak ] to find the next peak to
the right of the current marker position.

-[Max]: Place a marker at the highest point of the trace and display the
frequency and amplitude of the marker in the upper right corner of the
screen. Pressing this button will not change the activated functions.

-[Min]: Press [Peak]—[Min] to place a marker at the lowest point of the
trace and display the frequency and amplitude of the marker in the upper
right corner of the screen. Pressing this button will not change the
activated functions.

-[Marker -> Center Frequency]: Press [Peak] —[ Marker — Center
Frequency ], and set the center frequency equal to the marker frequency.
This function quickly moves the signal to the center of the screen, and
this operation is only effective to the radio frequency spectrum.

-[Special Notes]: The operations of searching each peak value, the
maximum value and the minimum value are all carried out on the
selected trace. For details, see the menu of [Selection Trace].

10.3.7 Radio frequency spectrum menu

RF Spectrum

owB

Off On

Method
dBc

99.00%

dBc
-3.0dB

-[Special Notes]: The occupied bandwidth measurement in the radio
frequency spectrum is similar to that in the spectrum analysis mode,
except that it is only applied to the radio frequency spectrum in the
demodulation analysis measurement mode.

-[Occupied Bandwidth Off On]: Press [Radio Frequency
Spectrum ]—[ Occupied Bandwidth Off On], and set the occupied
bandwidth measurement switch.

-[Measuring Method Percentage XdB]: Press [Radio Frequency
Spectrum ]—[ Measuring Method Percentage XdB], and select different
measuring methods, including the percentage method or the XdB drop
method. The occupied bandwidth of the signal is obtained by
calculating the bandwidth of the portion of the frequency containing a
certain percentage of the total transmitted signal power, and the
percentage of power can be set by the user. The descending XdB method
defines the occupied bandwidth as: the distance between the two
frequency points when the signal power drops by XdB on both sides of

168 /248



4957B RF Analyzer User Manuals
Demodulation analysis measurement mode(optional)

the frequency point where the peak power of the signal is located. The X
dB of the signal power drop is set by the user.

-[Percentage]: Press [Radio Frequency Spectrum]—[ Percentage ] to
set the percentage.

-[XdB]: Press [Radio Frequency Spectrum—[XdB] to set the XdB
value.

10.3.8 Audio map menu

Audio Spectrum

Scale/Div
10.00 dB

Ref Position

-[Sweep Width]: Press [Audio Map]—[ Sweep Width Jto set the sweep
width of the audio map. The sweep width here shall be set large enough
to display the audio signal and associated harmonics. You can use the
number keys and then select the frequency unit to change the sweep
width, or you can use the [11[|] keys and the knob to change.

-[Scale]: Press [Audio Map ]—[ Scale / Graduation ], and set the scale of
the audio map to facilitate the observation of the audio map trace. You
can change the scale unit by using the number keys and then selecting
the power units of [dB] , [-dB] , and you can also usethe [11[]] keys
and the knob to change.

-[Reference Position]: Press [Audio Map ]—[ Reference Position ],
and set the reference position of the audio map to facilitate the
observation of the audio map trace. You can use the number keys and
then click to confirm, and you can also use the [11[]] keys and the
knob to change the reference position.

10.3.9 Audio waveform menu

}&udio Waveform

Sweep Time

Scale/Div

20.0 %

-[Sweep Time]: Press [ Audio Waveform ]—[Sweep Time ] to set the
sweep time of the audio waveform. The larger the sweep time is set
here, the more sampling points, and the more stable the measurement
results are.

-[Scale]: Press [ Audio Waveform ]—[ Scale / Graduation ], and set the
scale of the audio waveform to facilitate the observation of the audio
map trace. You can change the scale unit by using the number keys and
then selecting [%)] or click the OK key, and you can also use the [11[ ]
keys and the knob to change.

-[Special Notes]: The scale unit changes based on the type of the
demodulated signal. When measuring the AM signal, the scale unit is
percentage (%), when measuring the FM signal, the scale unit is the
frequency unit (Hz, kHz and GHz), and when measuring the PM signal,
the scale unit is the radian (Rad).
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10.3.10 Measurement menu
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[Demodulation Type AM FM PM]:  Press [Measurel
[Demodulation Type AM FM PM] to select the type of the signal to be
demodulated.

[ Radio Frequency Spectrum ]: Press [Measure] —[Radio
Frequency Spectrum], and choose to only display the radio frequency
spectrum.

[Audio Map]: Press [Measure] —[Audio Map], and choose to only
display the audio map.

-[Audio Waveform]: Press [ Measure }—[Audio Waveform], and choose
to only display the audio waveform.

-[Display All]: Press [Measure]—|[Display All], and choose to display
the radio frequency spectrum, the audio map, and the audio waveform
simultaneously.

[Swp Type Cont Single]: Press [Measure]l —[Sweep Type
Continuous Single ], and select continuous sweep or single sweep.

-[Sweep again]: Press [Measure]l —[ Sweep Again ], and select to
trigger the single sweep. Only when the sweep type is set to be the

single sweep, it makes sense sweep again.
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11 Channel sweep measurement mode (optional)

11.1 Introduction to typical measurements

The channel sweep measurement mode is an extension of the spectrum measurement mode.
After startup, press [Mode] to pop up a mode selection dialog box, select [Spectrum Analysis
Mode], and press [OK] to enter the spectrum analysis mode first after completing the progress bar.
Then press [System]—[Measurement Mode]—[Channel Sweep] on the touch screen to enter the
channel sweep measurement mode.
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Figure 11-1 Main Interface of Channel Sweep Measurement Mode

The channel sweep measurement mode provides the measurement of signal power for multiple
channels. The signal power is displayed in the form of a bar graph or a list, and the signal power of
up to 20 channels can be measured. Channel sweep is divided into three measurement methods
according to the way of setting the channel: Channel sweep, frequency sweep, and list sweep.

Channel sweep: Set the channel to be measured by setting the signal standard, the start channel,
and the channel step.

Frequency sweep: Set the channel to be measured by setting the start frequency and the
frequency step.

List sweep: Set the channel to be measured by setting the list.

All the three measurement methods can be used to set the bandwidth of the channel and the
number of channels to be measured.

Notice All operations in this section are based on the premise of channel sweep
measurement, which will not be described separately later.

11.1.1 Channel sweep

The following is a measurement example of channel sweep. The main operation steps are as
follows:

a) Press [Sweep]l —[Channel Sweep]—[Signal Standard] to set the standard of the channel
to be measured.

b) Press [Sweep] —[Channel Sweep]—[Start Channel] to set the start channel number to be
measured . This start channel shall meet the requirements of the selected signal standard.

c) Press [Sweep] —[Channel Sweep] —[Number of Channels], setthe number of channels
to be measured, and up to 20 channels can be measured simultaneously.
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d) Press [Sweep] —[Channel Sweep] —[Channel Step]to setthe step of the channel to be
measured. The instrument will take the start channel number as the initial measurement
channel, and measure a certain number of channels successively in the set channel step.

e) Press [Sweepl] —[Display Diagram Table], and set to be the diagram display mode.

f)  Press [Sweep] —[Power Display Real-time Maximum], select the Maximum option, and set
to display the maximum power of each channel.

Notice Only when the maximum hold switch is on can set the power display to
be maximum.
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Figure 11-2 Schematic Diagram of Channel Sweep

11.1.2 Frequency sweep

The following is a measurement example of frequency sweep. The main operation steps are as

follows:

a) Press [Sweep] —[Frequency Sweep] —[Start Frequency], and set the center frequency of
the start channel to be measured.

b) Press [Sweepl —[Frequency Sweep] —[Frequency Step], and set the frequency step of
the channel to be measured.

c) Press [Sweep]l —[Frequency Sweep] —[Channel Bandwidth], and set the bandwidth of
the channel to be measured.

d) Press [Sweep] —[Channel Sweep] —[Number of Channels], setthe number of channels
to be measured, and up to 20 channels can be measured simultaneously.

e) Press [Measure] —|[Display Diagram Table], and set to be the diagram display mode.

f) Press [Measure]l —[Power Display Real-time Maximum], select the Real-time option, and
set to display the real-time power of each channel.

g) Press [Measure] —[Color Single Double] to select the double color option.

h) Press [Measure]l —[Chart Direction Vertical Parallel] to select the parallel chart display
mode.
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Figure 11-3  Schematic Diagram of Frequency Sweep

11.1.3 List Sweep

The following is a measurement example of frequency sweep. The main operation steps are as
follows:

a)

b)

c)
d)

Press [Sweep] —][List Sweep] —[Edit List], edit the channel list to be swept. In the list, the
information of each channel can be set by setting the signal standard and the channel number,
and the channel information can also be set by setting the frequency and the bandwidth.

Press [Sweepl —[List Sweep] —[Number of Channels], setthe number of channels to be
measured, and up to 20 channels can be measured simultaneously.

Press [Sweep] —[Display Diagram Table], and set to be the diagram display mode.

Press [Sweep] —[Power Display Real-time Maximum], select the Real-time option, and set
to display the real-time power of each channel.
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Figure 11-4 Schematic Diagram of List Sweep
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11.2 Menu structure of channel sweep
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Figure 11-5 Channel Sweep Menu
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11.3 Description of channel sweep menu

11.3.1 Sweep menu
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Scanner
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[Channel Sweep]: Press [Sweep]—[Channel Sweep], and set the
channel sweep measurement mode and activate the submenu
of[Channel Sweep]. You can set the sweep channel parameters in the
submenu of [Channel Sweep]. For details, see the submenu
of[Channel Sweep].

-[Freq Sweep]: Press [Sweep] —[Frequency Sweep], and set the
frequency sweep measurement mode and activate the submenu
of[Frequency Sweep]. You can set the sweep channel parameters in
the submenu of [Frequency Sweep]. For details, see the submenu
of[Frequency Sweep].

-[List Sweep]: Press [Sweep] —[List Sweep], and set the list sweep
measurement mode and activate the submenu offList Sweep]. You can
set the sweep channel parameters in the submenu of [List Sweep]. For
details, see the submenu of[List Sweep].

11.3.2 Channel sweep menu
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Start Channel
1

Number of
Channels
Channel Step
1

Bandwidth

200.000 kHz

-[Signal Standard]: }Press [Sweep] —[Channel Sweep ]—[Signal
Standard ] to pop up the list of existing signal standards. Through the
related menus of [ Header ], [Footer], [Page Pp], [ Page Down ], etc.,
click [Recall Immediately] to select the corresponding signal
standard.

[Start Channel]: Press [Sweep] —[Channel Sweep ]—[ Start
Channel ] to set the start channel number. This channel is the initial
channel for measurement, and this channel number can only be set
under the premise of selecting the signal standard.

-[Channel Num]: Press [Sweep] —[ Channel Sweep ]—[ Number of
Channels ] to set the number of channels to be measured, and up to
20 channels can be measured.

[Cannel Step]: Press [Sweep] —[ Channel Sweep ]—[Channel
Step ] to set the step between the channels to be measured.

[Channel BW]: Press [Sweep] —[ Channel Sweep ]—[Channel

Bandwidth ] to set the bandwidth of the channel to be measured.
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11.3.3 Frequency sweep menu

’ Freq Scanner }

Start Freq
890.000 MHz

Step Freq
200.000 kHz

Bandwidth
200.000 kHz

Number of ’
Channels

-[Start Frequency]: Press [Sweep] —[ Frequency Sweep ]—[Start
Frequency ] to set the center frequency of the start channel.

-[Freq Step]: Press [Sweep] —[ Frequency Sweep ]—[Frequency
Step] to set the frequency step between the channels.

-[Channel BW]: Press [Sweepl —[ Frequency Sweep ]—[Channel
Bandwidth Jto set the bandwidth of the channel to be measured.

[Channel Num]: Press [Sweepl—[Frequency Sweep ]—[Number of
Channels Jto set the number of channels to be measured, and up to 20
channels can be measured.

11.3.4 List sweep menu

[ List Scanner

Edit List >

Number of
Channel

-[Edit List]: Press [Sweep] — [List Sweep ]—[Edit List]to pop up the
corresponding edit list menu. For details, please refer to the menu of
[ Edit List ].

[Channel Num]: Press [Sweep] —[List Sweep ]—»[Number of
Channels ]Jto set the number of channels to be measured, and up to 20
channels can be measured.

| Edit List

Signal Std=
Channel
Frequency

Bandwidth

Done

Cancel

-[Signal Standard]: Press [Edit List ] —[Signal Standard ] to pop up the
list of signal standards. Through [ Header ], [ Footer ], [ Page Up], and
[Page Downl], select the required signal standard, and click [ Recall
Immediately].

[Channel Number]: Press [ Edit List ]| »[ Channel Number ] to display
the information such as the selected signal standard, the channel range,
etc. The user can also edit the channel number, and click [ Complete
Editing ] to save the settings.

-[Center Frequency]: Press [Edit List ]| —[ Center Frequency ] to edit
the center frequency of the selected channel, and click [ Complete
Editing ] to save the settings.

[Channel BW]: Press [ Edit List ] »[ Channel Bandwidth ] to edit the
bandwidth of the selected channel, and click [ Complete Editing ] to save
the settings.

[Complete Editing]: Press [ Edit List ]| »[ Complete Editing ] to save the
changed settings, and return to the list sweep menu.

-[Cancel Editing]: Press [ Edit List ] »[ Cancel Editing] to cancel the

changed settings, and return to the list sweep menu.
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11.3.5 Measurement menu

Measure

Display

Graph Table

Max Hold
Off On

Channel Units

Ch Freq

Color Code
Single Dual

Orientation

Vert Hori

-[Display Diagram Table]: Press [Measure] —|[Display Diagram
Table] to select the icon display mode. For two kinds of diagrams, see
Figure 8-7and Figure 8-8.

[Max Hold Off On]: Press [Measure]l —[MaxHold Off On]to
set the maximum hold switch.

-[Unit Channel Frequency]: Press [Measure] —[Unit _Channel
Frequency ], and set to display the channel as the channel number or the
frequency.

.[Power Display Real-time Maximum]:  Press [Measure] —[Power
Display Real-time Maximum], and set to display power as real-time or
maximum. Only when the maximum hold is on can set the maximum
display of power.

-[Color Single Double]:  Press [Measure]l —[Color Single
Double ], and set to display the channel in a single color or double
colors.

-[lcon Direction Vertical Parallel]: Press [Measure]l —[lcon
Direction Vertical Parallel ], and set to display the channel diagram
in the vertical or parallel manner.
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12 Field strength measurement mode (Optional)

12.1 Introduction to typical measurements

The field strength measurement mode is an extension of the spectrum measurement mode. After
startup, press [Mode] to pop up a mode selection dialog box, select [Spectrum Analysis Mode],
and press [OK] to enter the spectrum analysis mode after completing the progress bar. Then press
[System] —[Measurement Mode]—[Field Strength Measurement] on the touch screen to enter
the field strength measurement mode.
‘ 2022/04/15 14:28:46 100% =€ Meas Mode

W

Spectrum
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PScan Average

[ |
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Figure 12-1 Main Interface of Field Strength Measurement Mode

ili

Field strength measurement is indispensable in the radiant intensity measurement of measured
equipment. According to different measurement modes, the field strength measurement can be
divided into: Three modes of point frequency measurement, frequency sweep measurement and
list sweep measurement.

Point frequency measurement: Observe the frequency offset, the amplitude value and the field
strength value of the current point by setting the point frequency.

Frequency sweep measurement: By setting the start frequency, the step frequency and the
number of sweep points to observe the changes of the amplitude value and the field strength value
within a frequency range.

List sweep measurement:. Observe the amplitude value and the field strength value of the list
frequency point by calling a pre-edited or saved list.

N All operations in this section are based on the premise of field strength
measurement, which will not be described separately later.

12.1.1 Point frequency measurement

The main operation steps of point frequency measurement are as follows:

a) Press [ Measure] —J[Point Frequency Measurement] to select the point frequency
measurement mode;

b) Press [Freq]l —[PointFrequency]to setthe pointfrequency value. The setting range of the
point frequency value is [1 MHz, 44.1 GHz];

c) Press [BW] —[BW] to set the bandwidth value, which will be set to 150Hz, 300Hz, 600Hz,
1.5kHz, 2.4kHz, 6kHz, 9kHz, 15kHz, 30kHz, 50kHz, 120kHz, 150kHz;

d) Press [Sweep/Antenna] —[Recall Antenna] to select the antenna factor file;

e) Press [Demodulation] to setthe demodulation type and demodulation volume.

f)  The schematic diagram of point frequency measurement is shown in the following figure (for
example only
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Figure 12-2 Schematic Diagram of Point Frequency Measurement Mode

12.1.2 Frequency sweep measurement

The main operation steps of frequency sweep measurement are as follows:

a) Press [Measure] —[Frequency Sweep] to select the frequency sweep mode;

b) Press [Freq]l —[StartFrequency]to set the start frequency value of frequency sweep;

c) Press [Freql —[Step Frequency]to setthe step frequency value of frequency sweep;

d) Press [Freq]l —[Sweep Points]to setthe number of sweep points for frequency sweep;

e) Press [BW] —[Bandwidth]to setthe bandwidth value, which will be set to be 150 Hz, 300
Hz, 600 Hz, 1.5 kHz, 2.4 kHz, 6 kHz, 9 kHz, 15 kHz, 30 kHz, 50 kHz, 120 kHz, and 150kHz;

f)  Press [Sweep/Antenna] —[Recall Antenna] to select the antenna factor file;

g) Press [Sweep/Antenna] —[Residence time +« Manual] to set the residence time;

h) Press [Sweep/Antenna] —[Dwell time Off On] to set the residence time switch.

i) Press [Marker 1 —[Marker Off On] to turn on or off the marker;

j) Press [Peak] to directly position the marker at the maximum point.

The residence time refers to the time staying at the frequency point after

Notice the measured value of the current frequency point exceeds the set limit

value after the limit switch is turned on.

The schematic diagram of frequency sweep measurement is shown in the following figure (for

example only)
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Figure 12-3 Schematic Diagram of Frequency Sweep Measurement Mode

12.1.3 List sweep measurement

The main operation steps of list sweep measurement are as follows:

a) Press [List Edit] —[Edit List] to edit the current list;

b) Press [List Edit] —[Edit List}—[Frequency] to set the frequency value of each segment;

c) Press [ListEdit] —[EditList] —[Bandwidth]to setthe bandwidth value, which will be set to
be 150 Hz, 300 Hz, 600 Hz, 1.5 kHz, 2.4 kHz, 6 kHz, 9 kHz, 15 kHz, 30 kHz, 50 kHz, 120 kHz,
and 150kHz;

d) Press [Measure] —[List Sweep] to switch the current measurement mode to the list sweep
mode;

e) Press [Sweep/Antenna] —[Recall Antenna] to select the antenna factor file;

f)  Press [Sweep/Antenna] —[Residence time +« Manual] to set the residence time;

g) Press [Sweep/Antenna] —[Dwell time Off On] to set the residence time switch.

h) Press [Mkr]l] —[Marker Off On]to turn on or off the marker;

i) Press [Peak] to directly position the marker at the maximum point.

Notice The list sweep mode can only be switched when the list exists!

The schematic diagram of list sweep measurement is shown in the following figure (for example

only)
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Figure 12-4 Schematic Diagram of List Sweep Measurement Mode
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12.2 Menu structure of field strength measurement
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Figure 12-5 Overall Menu Block Diagram of Field Strength Measurement
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Figure 12-6 Overall Menu Block Diagram of Field Strength Measurement (Continued)
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12.3 Description of field strength measurement menu

12.3.1 Frequency menu (point frequency measurement mode)

I Frequency

Pot Freq

500.000 MHz

" Freq Siep
Auto Man

Freq Track

Off on

-[Point Frequency]: Press [Freq]l — [Point Frequency], through
the number keys on the front panel, select [GHz], [MHZz], [kHz] and [HZ]
in the frequency unit menu, orusethe [11[|]1 keys and the knob to
set the point frequency.

-[Special Notes]: The point frequency setting range is 1 MHz ~ 44
GHz.

-[Freq Step]: Press [Freq]l —[Frequency Step Auto Man], and
setthe [11[]]1 keys and the knob to change the step value of the

point frequency . In the automatic state, the frequency step is set to be
1 MHz.

-[Frequency Tracking Off On]: Press [Freql] —[ Frequency
Tracking Off On]to set the frequency tracking switch. In the state
of frequency tracking on, the instrument can automatically track the
frequency value of the peak point, and display the frequency of the
tracked peak point in the frequency display area of the current screen.

-[Special Notes]: The peak point tracked by the frequency is the peak
point of the search amplitude signal in the current bandwidth range.

12.3.2 Frequency menu (frequency sweep measurement mode)

Freguency
Sttt Freq
500.000 MHz
Step Freq
10,000 MHz

Point

58

-[Start Frequency 500 MHz]: Press [Freql — [Start Frequency
500MHZ] , through the number keys on the front panel, select [GHZ],
[MHZz], [kHz] and [HZz] in the frequency unit menu, or use the [11[]]
keys and the knob to set the start frequency.

-[Special Notes]: The start frequency setting range is 1 MHz ~ 44
GHz.

-[Step Frequency 10 MHz]:
10MHz] , and setthe [11[|] keys and the knob to change the step
value of the sweep frequency .

Press [Freq]l —f Step Frequency

[Number of Sweep Points 58]: Press [Freq] —[Number of Sweep
Points 58], set the number of sweep points for frequency sweep, and
the setting range for the number of sweep points is 2~58.
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12.3.3 Amplitude menu

Amplitude

Ref Level
107.0 dBpv

Atten
Auto

Man

Scale/Div
20.00 dB

Limit

Off On

Alarm

Off (8]]

Units
dBuV

-[Reference Value 107 dBuV]: Press [Amplitude] — [ Reference
Value 107dBuV ], use the number keys on the front panel, and then
select [dBuV], [-dBuV], [mV] and [uV], or use the [11[|] keys and the
knob to set the reference value.

-[Special Notes]: The reference value setting range is -43 dBuV ~ 147
dBuV.

-[Attenuator Auto Man]: Press [Amplitude] —[Attenuator Auto
Man ], in the automatic state of the attenuator, the attenuator will
automatically adjust the attenuation value according to the reference
value, and in the attenuator manual state, the attenuator will always use
the set attenuation value.

-[Scale/Graduation 20.0 dB]: Press [Amplitude] — [ Scale/

Graduation 20.0dB ], use the number keys on the front panel, and

then select [dB] and [-dBm] in the frequency unit menu, or use the [1]
[1] keys and the knob to set the reference value.

-[Limit Value Off On]: Press [Amplitude]l —[LimitValue Off
On]. By pressing this menu, you can choose to turn on or off the limit
\value switch .

‘[Audible Alarm Off On]: Press [Amplitude] —[Audible Alarm Off
On]. By pressing this menu, you can choose to turn on or off the
audible alarm switch .

[Unit dBuV]: Press [Amplitude —[ Unit], open the unit function
menu, and you can select the menu types, including [dBm], [dBmV],
[dBuV], [Volt], and [Watt].

12.3.4 Bandwidth menu

BW

BW
30 kHz

Detector >

[Bandwidth 30 kHz]: Press [Amplitude — [ Bandwidth 30kHz ], use
the number keys on the front panel, and then select [GHZz], [MHZz], [kHZ]
and [Hz], oruse the [1]1[|] keys and the knob to set the reference
value.

[Special Notes]: The bandwidth value can only be set as 150 Hz, 300
Hz, 600 Hz, 1.5 kHz, 2.4 kHz, 6 kHz, 9 kHz, 15 kHz, 30 kHz, 50 kHz,
120 kHz, and 150kHz.

-[Detection]: Press [BW ]—][ Detection] to open the detection menu.
The available detection types include: Peak, average, and real-time.
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12.3.5 Marker menu

Marker

l

:[Max]: Press [Mkr] —[Maximum]. By pressing this menu, you can
display the marker at the maximum point position.

[Mkr Off On]: Press [Mkr] —[Marker Off On]. By pressing this
menu, you can choose to turn off or on the marker display.

-[Special Notes]: The marker menu is only effective in the frequency
sweep mode and the list sweep mode.

12.3.6 Peak menu

Marker

-[Max]: Press [Peak] —[Max]. By pressing this menu, you can
display the marker at the maximum point position.

-[Mkr Off On]: Press [Peak] —[Marker Off On]. By pressing this
menu, you can choose to turn off or on the marker display.

[Special Notes]: The peak menu is only effective in the frequency
sweep mode and the list sweep mode.

12.3.7 Sweep/antenna menu

I Swp/Ant

Sweep Type
Cont Single

Sweep Once
Dwell Time
+ oo Man

Stay Time
Off on

Recall
=
Antenna

Edit
Antenna

[Swp Type Cont Single]: Press [Sweep /Antennal — [Sweep Type
Continuous Single ], and it is used to set the continuous sweep mode
or the single sweep mode .

-[Re-sweep]: Press [Sweep /Antennal —[Sweep Again], and it is
used to sweep again.

[Residence time +< Manual]: Press [Sweep /Antennal
—[Residence time + » Manual ], and it is used to set the residence
time. The residence time refers to the time staying at this point when
the amplitude of the sweep point exceeds the limit value. The default is
infinity, and the manual setting range is 1 ms ~ 40 s.

-[Special Notes]: The residence time is only effective when the limit
switch is turned on.

-[Dwell Time Off On]: Press [Sweep /Antenna] —[Dwell Time Off
On], and itis used to set the dwell time. The dwell time refers to the
waiting time of sweep at each time. The default is Off, and the manual
setting range is 1 ms ~ 40 s.

-[Special Notes]: Dwell time and residence time are only effective in
the frequency sweep mode and the list sweep mode.

-[Recall Antenna]: Press [Sweep /Antennal] —[ Recall Antenna]
to pop up the soft menus such as [Header], [Footer], [Page Up], [Page
Down], [Recall Immediately], [Delete], etc. You can select the saved
antenna factor file and call .

-[Edit Antenna)]: Press [Sweep /Antenna] —[Recall Antenna] to
pop up the soft menus such as [ Add Edit Point], [ Delete Edit Point],
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[ Clear All Points], [ Complete Editing], [ Cancel Editing], etc. It is used
to edit the antenna factors.

-[Save Antenna]: Press [Sweep /Antennal —[Save Antenna] to
open the antenna saving dialog box. It is used to save the antenna
factor file.

12.3.8 Demodulation menu

Demod

—
(Fa]
EU HIHIW

Speaker
Off Oon

Volume

95

Squelch
Off Oon

-[Off]:
mode

Press [Demodulation] —[Off] to turn off the demodulation

-[Frequency Modulation]: Press [Demodulation] —[ Frequency
Modulation], and itis used to switch demodulation to the frequency
modulation mode.

[Amplitude Modulation]: Press [Demodulation] —[Amplitude
Modulation], and itis used to switch demodulation to the amplitude
modulation mode.

[Upper Sideband]: Press [Demodulation] —[ Upper Sideband],
and it is used to switch demodulation to the upper sideband mode.

[Lower Sideband]: Press [Demodulation] —[Lower Sideband],
and it is used to switch demodulation to the lower sideband mode.

[Audio Howling Off On]: Press [Demodulation] — [Audio
Howling Off On], and itis used to enable or disable the audio
howling function.

-[Special Notes]: After the audio howling switch is turned on, the
demodulation modes of [Frequency Modulation ], [Amplitude
Modulation ], [Upper Sideband ], [Lower Sideband ], etc. will no longer
work.

-[Volume 95]:
demodulation volume. You can use the number keys orthe [111[|]
keys or the knob to set the desired volume value.

Press [Demodulation] — [Volume 95]to setthe

12.3.9 List edit menu

List Edit

Edit List >

Save List

Load List =

-[Edit List]: Press [List Edit] —[ EditList]to pop up the soft menus
of [Add Edit Point ], [Delete Edit Point ], [Clear All Points ], [Complete
Editing ], [Cancel Editing ], etc. It is used to edit the list items.

-[Save List]: Press [List Edit] —[Save List]to open the list file
save dialog box for list file saving.

-[Recall List]: Press [List Edit] —[ Recall List]to pop up the soft
menus such as [Header], [Footer], [Page Up], [Page Down], [Recall
Immediately], [Delete], etc. You can select the saved list file and recall
it.
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12.3.10 Measurement menu

Measure

PScan

MScan

-[Point Frequency Measurement]: Press [Measure]l] — [Point
Frequency Measurement], and switch the field strength
measurement mode to the point frequency measurement mode.

-[Freq Sweep]: Press [Measure] — [Frequency Sweep], and
switch the field strength measurement mode to the frequency sweep
measurement mode.

-[List Sweep]: Press [Measure] — [List Sweep], and switch the
field strength measurement mode to the list sweep measurement
mode.

-[Special Notes]: Before switching the list sweep mode, make sure
that a list file exists currently. It can be viewed through the [List Edit]
-[Edit List] menu.

188 /248



4957B RF Analyzer User Manuals

Location analyzer mode(optional)
13 Location analyzer mode (optional)

13.1 Introduction to typical measurements

The Location analyzer measurement mode is an extension of the spectrum measurement mode.
After startup, press [Mode] to pop up a mode selection dialog box, select [Spectrum Analysis
Mode], and press [OK] to enter the spectrum analysis mode after completing the progress bar.
Then press [System] — [Measurement Mode] — [Location analyzer] on the touch screen to
enter the Location analyzer mode.
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Figure 13-1 Main Interface of Location analyzer Mode

It is mainly used for positioning interference sources or unknown signal sources, and the direction
of interference signals can be quickly positioned by using external receiving antenna and
electronic compass;

The Location analyzer measurement mode shall be configured with the
options of the receiving antenna and the electronic compass. Since the
azimuth measurement of the electronic compass used in the Location
analyzer adopts the principle of geomagnetism, please try to keep a

distance from the magnetic object during the test.

The Location analyzer measurement is mainly divided into three measurement modes:

13.1.1 Direct lookup

The main steps for the direct lookup measurement are as follows:

a) Press [Measure] —[DirectLookup] to select the direct lookup measurement mode;

b) Press [Freq]—[Center Freq] to set the center frequency value;

c) Press [BW] —[BW] to set the bandwidth value, which will be set to 150Hz, 300Hz, 600Hz,
1.5kHz, 2.4kHz, 6kHz, 9kHz, 15kHz, 30kHz, 50kHz, 120kHz, 150kHz;

d) Press [Sweep/Antennal] —[Recall Antenna] to select the antenna factor file;

e) Press [Demodulation] to setthe demodulation type and demodulation volume.

f)  The schematic diagram of direct lookup measurement is as shown in the figure below (for
example only)
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Figure 13-2 Schematic Diagram of Direct Lookup Measurement Mode

13.1.2 Horizontal sweep

Horizontal sweep is to display the measured value information after rotating one cycle of the
current measurement point on a horizontal disc. The main operation steps of horizontal sweep
measurement are as follows:

a) Press [Measure] —[Horizontal Sweep] to select the horizontal sweep measurement mode;

b) Press [Freq]—[Center Freq] to set the center frequency value;
c) Press [BW] —[BW] to set the bandwidth value, which will be set to 150Hz, 300Hz, 600Hz,

1.5kHz, 2.4kHz, 6kHz, 9kHz, 15kHz, 30kHz, 50kHz, 120kHz, 150kHz;
d) Press [Sweep/Antennal —[Recall Antenna] to select the antenna factor file;

e) Press [Demodulation] to setthe demodulation type and demodulation volume.
The schematic diagram of horizontal sweep measurement is as shown in the following figure (for

example only)
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Figure 13-3 Schematic Diagram of Horizontal Sweep Measurement Mode
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13.2 Menu structure of Location analyzer
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Figure 12-5 Overall Menu Block Diagram of Location analyzer
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13.3 Description of Location analyzer menu

13.3.1 Frequency menu

I Freq

Center Freq
500.000 MH=z

Freq Step

Auto Man

Position
Edit

-[Center Frequency]: Press [Freq] — [Center Frequency], through
the number keys on the front panel, select [GHz], [MHZz], [kHz] and [HZ]
in the frequency unit menu, orusethe [11[]]1 keys and the knob to
set.

-[Special Notes]: When using the [1)|] keys and the knob, the size

of the frequency step is the same as the set value of the [Step

Frequency]. After pressing the [Step Frequency Auto Man] to switch to

[Step Frequency Auto Man], you can use the number keys or the [1]
[|]1 keys and the knob to set the step frequency value.

-[Frequency Step Auto Man]: Press [Freql — [Frequency Step],
through the number keys on the front panel, select [GHZz], [MHZz], [kHZz]
and [Hz] in the frequency unit menu, oruse the [11[|] keys and the
knob to set.

.[Positioning Selection 123456]: Press [Freq]l —[Positioning
Selection], and the data saving function of 6 different location
information can be realized by switching the menu mark.

-[Positioning Save]: Press [Freq]l —[Positioning Save], and the
data saving function of current positioning information can be realized
by this menu.

-[Positioning Edit]: Press [Freql] —[Positioning Edit] to open the

positioning data editing submenu, and you can [Edit Positioning Point],
[Delete Positioning Point] and [Complete Editing].

13.3.2 Amplitude menu

I Amplitude

Limit ‘
Off on

Alarm
Off on

Max Hold

Off on

More
b=
2 of 2

[Reference Value 107.0 dBuV]: Press [Amplitude] — [Ref Level],
use the number keys on the front panel, and then select [dBuV],
[-dBuV], [mV] and [uV], or use the [1]1[]] keys and the knob to set.

[Special Notes]: When using the [1][|] keys and the knob, the step is
10 dB.

-[Attenuator Auto Man]: Press [Amplitude] — [Attenuator Auto
Man] to switch the automatic and manual switch of the attenuator
through the menu. You can use the number keys, and you can also use
the [11[|] keys and the knob to change.

-[Special Notes]: The setting range of the attenuation value is 0 dB -
50 dB, with the step value of 10 dB.

[Unit dBuV]: Select the unit of the vertical axis, including [dBm],
[dBmV], [dBuV], [Volt], [Watt], [A], [dBW], [dBV], [dBA], [dBmA] and
[dBUA].

-[Preamplifier Off On]: Press [Amplitude] —[Preamplifier Off On],
lyou can choose whether to turn on the pre-amplifier through the menu
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13.3.3 Bandwidth menu

Detector =

[Bandwidth 30 kHz]:  Press [BW] —[Bandwidth 30 kHz], and set
through the number keys on the front panelorthe [1]1[|] keysand
the knob.

[Special Notes]:  Since the resolution bandwidth is subject to the
bandwidth of the intermediate frequency filter, the shape of the trace
depends on the intermediate frequency filter. This instrument supports
\variable resolution bandwidth settings, with the range of 150Hz,
300Hz, 600Hz, 1.5kHz, 2.4kHz , 6kHz, 9kHz, 15kHz, 30kHz, 50kHz,
120kHz and 150KHz.

-[Detection]:  Press [BW] —[Detection], you can select the three
detection modes of: [Peak], [Average], and [Real-time].

13.3.4 Marker menu

Marker

[Maximum Field Strength Angle Auto Man]: Press [Mkr]
—[Max Field Strength Angle Auto  Man] to select the currently
judged maximum field strength angle mode.

[Angle Range]:  Press [Mkr]—[Angle Range] to select the display
range of the current local directional diagram.

-[Special Notes]: The marker menu is only available in the horizontal
sweep mode; and the local directional diagram pops up when you
choose to manually judge the maximum field strength angle.
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I Peak

[Max Peak]: Press [Peak] —[Max Peak] to set the currently active
marker to the maximum peak point of the field strength in the
measurement directional diagram.

[Sub Peak]: Press [Peak]—[Sub Peak]to move the active marker
to the next highest point that is associated with the current marker
position on the directional diagram.

-Left Peak]: Press [Peak] —[Left Peak] to find the next peak to the
left of the current frequency marker position.

-[Right Peak]: Press [Peak] —[Right Peak] to find the next peak to
the right of the current frequency marker position.

-[Special Notes]: The marker menu is only available in the horizontal
sweep mode.

13.3.6 Sweep/antenna menu

Swp/Ant

Sweep Type

Cont Single

Sweep Once

Recall

=
Antenna

Edit
Antenna

Save
Antenna

\[Sweep Type Continuous Single]: Press [Sweep/Antenna]
—[Sweep Type Continuous Single]. The sweep method setting
determines how the instrument sweeps and when it stops to enter into
the hold state. In the interference analysis mode, it provides two sweep
modes: Continuous sweep and single sweep.

[Sweep Again]: Press [Sweep]l —[Sweep Again] to restart the
sweep.

-[Recall Antenna]: Press [Sweep/Antennal —[Recall Antenna] to
pop up the soft menus such as [Header], [Footer], [Page Up], [Page
Down], [Recall Immediately], [Delete], etc. You can select the saved
antenna factor file and recall it .

-[Edit Antenna]: Press [Sweep/Antennal —[Recall Antenna] to
pop up [Add Edit Point], [Delete Edit Point], [Clear All Points],
[Complete Editing], [Cancel Editing], etc. It is used to edit the antenna
factors.

-[Save Antenna]: Press [Sweep/Antennal —[Save Antenna]to
open the antenna saving dialog box. It is used to save the antenna
factor file.
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13.3.7 Demodulation menu

Demod

-[Off]:
mode .

Press [Demodulation] —[Off] to turn off the demodulation

-[Frequency Modulation]: Press [Demodulation] —[Frequency
Modulation], and itis used to switch demodulation to the frequency
modulation mode.

[Amplitude Modulation]: Press [Demodulation] —[Amplitude
Modulation], and it is used to switch demodulation to the amplitude
modulation mode.

-[Upper Side band]: Press [Demodulation] —[Upper Sideband,
and it is used to switch demodulation to the upper sideband mode.

[Lower Sideband]: Press [Demodulation] —[Lower Sideband],
and it is used to switch demodulation to the lower sideband mode.

-[Audio Howling Off On]: Press [Demodulation] —[Audio Howling

Speaker Off On] to  turn on or off the audio howling function.
Off Oon

-[Special Notes]: After the audio howling switch is turned on, the
Volume

95

demodulation methods of [Frequency Modulation], [Amplitude
Modulation], [Upper Sideband], [Lower Sideband], etc. will no longer
work.

[Volume 95]: Press [Demodulation]—[Volume 95], and itis used
to set the demodulation volume. You can set the desired volume value

through the number keys orthe [11[|]1 keys or the knob.

13.3.8 Measurement menu

Measure

Point

Scan
Horizon
Scan
Map
Location

-[Direct Lookup]:  Press [Measure]—[Direct Lookup] to select the
current measurement mode as the direct lookup mode.

-[Horizontal Sweep]: Press [Measure] —[Horizontal Sweep] to
select the current measurement method as the horizontal sweep
mode.

-[Map Positioning]:  Press [Measure]l—[Map Positioning] to select
the current measurement method as the map positioning mode.
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Map

Triangulation
OFF on

Soom In

| Zoom Out

| Mark Liness

-[Positioning Real-time Recall]: Press [Map] —[Positioning
Real-time Recall]. The real-time positioning mode means that the
current measurement is refreshed in real time with the GPS and the
compass, and the calling of the positioning mode is to display the
positioning data measured at different positioning points on the
current map.

[Zoomin]:  Press [Map] —[Zoom in] to display the currently
called map in an enlarged scale.

[Zoom out]: Press [Map] —[Zoom out] to display the currently
called map in a reduced scale.

-[Marker]: Press [Map] —[Marker] to open the marker submenu,
[Marker Current Position], [Marker Delete Marker], and [Marker
Delete All]. Measurement information at different locations and in
different directions can be displayed on the map via the marker
submenu .

-[Positioning Data]: Press [Map] —[Positioning Data] to open
the positioning data sheet on the selected positioning point, and you
can select [Delete], [Recall], and [Cancel].

-[Special Notes]: The [Positioning Data] menu can only be used
after calling the positioning mode.

1971248



4957B RF Analyzer User Manuals

Signal analysis mode
14 Signal analysis mode (optional)

14.1 Introduction to typical measurements

The signal analysis measurement mode is an extension of the spectrum measurement mode.
After startup, press [Mode] to pop up a mode selection dialog box, select [Spectrum Analysis
Mode], and press [OK] to enter the spectrum analysis mode after completing the progress bar.
Then press [System] — [Measurement Mode] — [Signal Analysis] on the touch screen to enter
the signal analysis mode.

The signal analysis measurement mode provides a rapid analysis for interference signals. With
the help of waterfall charts, the display and playback of historical data can be realized. Through
the shortcut menu, the parameters such as the center frequency, the sweep width, etc. can be
quickly modified, and audio output and IQ capture function can also be quickly realized.

Notice All operations in this section are based on the premise of the selected
signal analysis mode, which will not be described separately later.
The main interface of the signal analysis measurement mode refers to the interference analysis
waterfall chart measurement. It can be used to easily observe the periodic or hopping interference
signals. A shortcut menu is specially designed for the signal analysis, so that the setting of the
parameters such as the center frequency, the seep width can be quickly realized. At the same time,

audio output and 1Q capture can be turned on quickly, improving the ability of quickly analyzing
interference signals. The main interface of signal analysis is as shown in Figure 14-1 below:

2022/04/15 17:19:25 Frequency

R-GSM(A) DL
Ref Level Center Freq
0.0 dBm

Scale/Div

20.00 dB Start Freq
S g T Stop Freq

Video BW /0 =i i

3 MHz

Average

off -
Signal Std

>
R-GSM(...

Run Local

Continuous
SIG Center 3.300000000 GHz Span  6.600000000 GHZ]

Sweep Record Config Peak File | System

Figure 14-1 Main Display Interface of Signal Analysis Measurement Mode

Signal analysis is designed with a signal list switch menu, which can be used to easily check the
parameters such as the frequency, the amplitude, the capture time, etc. of the captured
interference signal. The display results are shown in Figure 14-2 below.
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ShortCut

2022/04/15 17:27:48

R-GSM(A) DL

Ref Level
0.0 dBm 138600 X

Atten 934.906
10d8 935213

Scale/Div

20.00 dB
Res BW
3 MHz

Video BW
3 MHz
Average

Off

Run Local
Continuous

SIG

Center 3.300000000 GHz

Figure 14-2 Signal List Interface

The IQ capture function can be used to directly store the 1Q data of interference signals. The IQ
capture interface is shown in Figure 14-3 below:
w0%i=€n | shoncer |

2000/11/15 05:09:29 VB
M1 3.305350000 GHz -52.58 dBm

Ref Level Center Freq
0.0 dBm

Atten

10 dB

Scale/Div
20.00 dB IQ capture is starting, please wait...

Video BW
3 MHz
Average
Off

Run Local

Continuous
SIG Center 3.300000000 GHz

Sweep Record Config

Figure 14-3 Schematic Diagram of 1Q Capture Function

In the signal analysis mode, the current test task can be quickly stored, and the test task can be
saved with an automatically generated file name according to the currently set intermediate
frequency and sweep width and the current test time.

The signal analysis storage task is shown in Figure 14-4 below:
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2000/11/15 05:09:56 ‘3 -

M1  3.305350000 GHz
Ref Level
0.0 dBm

Scale/Div
20.00 dB
Res BW
3 MHz

Video BW
3 MHz
Average

Off
o

(dBm) [

Run .Local on
Continuous
3.300000000 GHz Span 50.000000 MHz| [Inter nal]
ile stem

Center

Sweep Record Config

Figure 10-4 Schematic Diagram of Signal Analysis Storage Tasks
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14.2 Signal analysis menu structure

I Frequency I e
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Ref Level »
0.0 dBm Auto

Normal

H

Sample

Marker-=

Center
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CF Step
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Start
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Stop

Page Down

All Off

Figure 14-5 Overall Menu Block Diagram of Signal Analysis
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Figure 14-6 Overall Menu Block Diagram of Signal Analysis (Continued)
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14.3 Description of signal analysis menu

14.3.1 Frequency menu

Frequency

Center Freq

Span =

Start Freq

Stop Freq

CF Step
Auto Man

Signal Std

Channel

-[Center Frequency]: Press [Freql] —[Center Freq], use the numeric
keys on the front panel, select [GHz], [MHZz], [kHz] and [HZ] in the
frequency unit menu, or use the [11[|] keys and the knob for setting.

-[Special Notes]: When using the [11[|] keys and the knob, the
size of the frequency step is the same as the set value of the [Step
Frequency]. After pressing the [Step Frequency Auto Man] to
switch to [Step Frequency Auto Man], you can use the number
keys orthe [11[]] keys and the knob to set the step frequency
value.

[Sweep Width]: Press [Freql] —[Span] to activate the span
submenu. You can use the numeric keys, and then select the
frequency unit to change. You can also use the [11[]] keys and the
knob to change the span. For the detailed information, please refer to
the description of the [Span] menu.

-[Special Notes]: Use the [1X |] keys and the knob to change the
span with a step of 1-2-5.

-[Start Freq]: Press [Freq] —[Start Freq], use the numeric keys on
the front panel, select the frequency unit, or use the [11[]]1 keys and
the knob for setting.

-[Stop Freq]: Press [Freql—[Stop Freq], use the numeric keys on the
front panel, select the frequency unit, or use the [11[|] keys and the
knob for setting.

-[Signal Standard]: Press [Freql —[Signal Standard], use the [1]

[|] keys and the knob to select the signal standard, and use the
dialog box menu [Immediate Recall] or [OK] key for recalling. Refer
to the dialog box menu for details of the dialog box menu.

-[Special Notes]: After the signal standard is loaded, the center
frequency and the span are set to the center frequency and the
span value defined in the signhal standard.

[Channel No.]: Press [Freq] —[Channel No.] to pop up the channel
number setting dialog box, and use the numeric keys orthe [111[]
keys and the knob to set the channel number.

-[Special Notes]: The setting of the channel number shall be carried
out under the premise of loading the signal standard, otherwise a

prompt that it cannot be set will pop up.
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14.3.2 Sweep width menu

Span

Span

Full Span

Fero Span

Last Span

-[Span]: Press [Freql —[Span] to activate the span submenu. You
can use the numeric keys, and then select the frequency unit to
change. You can alsousethe [1][|] keys and the knob to change
the span. For the detailed information, please refer to the description of
the [Span] menu.

-[Special Notes]: Use the [1X |] keys and the knob to change the
span with a step of 1-2-5.

-[Full Span]: Press [Span]—[Full Span] to set the current span to
44.1GHz.

-[Zero Sweep Width]: Press [Freql —[Span]—[Zero Span] to set the
current span to OHz.

-[Last Span]: Press [Freql—[Span]—[Last Span] to restore the span
to the value set last time.

-[Back]: Press [Freq] —[Span]—[Back] to return to the [Freq]
menu.

14.3.3 Amplitude menu

I Amplitude

Ref Lewvel
0.0 dBm

Ref Position

Adten
Auto Man

Scale/Div
20.00 dB

dBm

-[Ref Level]: Press [ Amplitude ]1—[Ref Level], use the numeric keys on
the front panel, and then select [dBuV], [-dBuV], [mV] and [uV], or use
the [110[|]1 keys and the knob to set it.

-[Special Notes]: When the [1X |] keys and the knob are used, the
step is 10dB.

-[Ref Pos]: Press [Amplitude] —[Ref Pos], and use the numeric keys
orthe [11[]]1 keys and the knob to change it.

[Atten Auto Man]: Press [ Amplitude J-[Atten Auto Man] to switch the
automatic and manual switch of the attenuator through the menu. You
can use the numeric keys orthe [11[|] keys and the knob to change
it.
[Special Notes]: The setting range of the attenuation value is 0 dB -
50 dB, with the step value of 10 dB.

-[Scale]: Press [ Amplitude 1—[Scale], and use the numeric keys or the
[11[]] keys and the knob to set the scale within the setting range of

0.1dB - 20dB.
‘[Amp Unit]: The amplitude unit is uniformly displayed in dBm.

-[Pre Amp Off On]: Press [ Amplitude 1—[Pre Amp Off On] to turn the
preamplifier on or off.
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14.3.4 Bandwidth menu

BW

Res BW
Auto Man

Video BW
Auto

Man

Video Type

Lin Log

Average
Off Oon

SPAN/RBW
100

RBW/VBW

Detector
Auto

=
¥

[RBW Auto Man]: Press [BW] —[RBW Auto Man], and use the
numeric keys on the front panelorthe [11[|] keys and the knob to
set it.

[Special Notes]: Since the resolution bandwidth is subject to the
bandwidth of the IF filter, the shape of trace depends on the IF
filter. This instrument supports variable resolution bandwidth
settings, ranging from 1 Hz. ~10MHz, which can be changed with
a step of 1-3-10.

[VBW Auto Man]: Press [Amplitude] —[VBW Auto Man], and use
the numeric keys orthe [11[|] keys and the knob to change it.

[Special Notes]: The video bandwidth filter is used to smooth the
traces, aiming to improve the ability of detecting weak signals in
noise signals. This instrument supports variable resolution
bandwidth settings, ranging from 1Hz~10MHz, which can be
changed with a step of 1-3-10.

-[Video Type Linear Logarithm]: Press [BWh] —[Video Type
Linear Logarithm] to set the video bandwidth filter data processing.

-[Ave Off On]: Press [BW1] —[Ave Off On], the average function can
smooth the display trace without changing the video bandwidth filter,
and use the numeric keys orthe [11[|] keys and the knob to change
it.
[SPAN/RBW]: Press [BW] —[SPAN/RBW] to set the ratio of span to
resolution bandwidth. In automatic mode, the resolution bandwidth will
automatically change with the change of span. You can use numeric
keysorthe [1]1[|] keys and the knob to change it.

[RBW/VBW]: Press [BW] —[RBW/VBW]. In automatic mode, the
video bandwidth will change with the change of resolution bandwidth.
You can use numeric keys or the [11[|] keys and the knob to change
it.

-[Detection]: Press [BW ]—[Detection] to open the detection function

submenu. Please refer to the [Detection] menu for details.
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Detector

T

Auto

MNormal

Peak

Neg Peak

Sample

Average

-[Auto]: Press [BW] —[Detection]—[Auto], the detection is the same
as that in the spectrum analysis mode.

.[Standard]: Press [BW] —[Detection]—[Standard], the most
commonly used detection method can see the signal and noise base at
the same time without losing any signal.

.[PosPeak]: Press [BW] —[Detection]—[PosPeak] to ensure that no
peak signal is missed and to measure the signals that are very close to
the noise base.

[NegPeak]: Press [BW] —[Detection]—[NegPeak], it is used in the
self-inspection of the bandwidth millimeter wave RF analyzer in most
cases, but it is rarely used in the test, and it can reproduce the
modulation envelope of the AM signal very well.

[Sampling]: Press [BW]—[Detection]—[Sampling], it is beneficial to
measuring the noise signal, and can measure the noise better than the
standard detection.

-[Ave]: Press [BW] —[Detection]—[Ave] to average the data in the
sampling interval.

[Rms]: Press [BW] —[Detection]|—[Rms] to calculate the root mean

square of the data in the sampling interval.

14.3.5 Marker menu

Marker

Marker
11 2 3456

o

Normal

| MNoise Marker
Off On

‘ All Off

- [Mkr] —[Mkr 123 4 56]: Press [Mkr] —[Mkr1 2 34 5 6] to switch
between different marker displays, and the selected marker will be
marked with an underline.

[Normal Mode]: Press [Mkr] —[Normal Mode] to set the currently
selected marker display mode to normal mode.

-[Difference Mode]: Press [Mkr] —[Difference Mode], and set the
currently selected marker display mode to be the difference mode. The
difference mode displays the frequency difference and the amplitude
difference (it is time difference at zero sweep width) between the
difference marker and the reference marker, and the displayed
amplitude value is dB.

-[Noise Mkr Off On]: Press [Mkr] — [Noise Marker Off On], the
noise marker shows the noise power near the activation marker that is
normalized to the 1 Hz bandwidth. At this time, the detector is in the
sample detection mode. If the noise marker is turned on, the unit of the
marker reading is automatically switched to dB/Hz.

‘[Mkr—]: Press [ Mkr]—[Mkr—] to open the marker function submenu,
which allows users to use the marker as a reference to change the
instrument display. Please refer to the [Mkr—] function menu for details.

-[Mkr Off]: Press [Mkr] —[Mkr Off] to turn off the currently activated
marker.

[All Off]: Press [Mkr] —[All Off] to turn off all markers that have been
turned on.

[Special Notes]: There is no marker function in RSSI
measurement mode.
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Marker-=>
Start

Marker-=
Stop

-[Mkr—Center Freq]: Press [ Mkr]—[Mkr—]—[Mkr—Center Freq], the
marker will move to the center frequency, and the reading at the center
frequency is displayed on the screen.

[Mkr—Step Freq]: Press [Mkr] —[Mkr—]—[Mkr—Step Freq] to set
the stepping amount of the center frequency, that is, the value of the
frequency step is equal to the marker frequency. If the difference
marker function is activated, the frequency step value is equal to the
frequency of the difference marker.

[Mkr—Start Freq]: Press [Mkr] —[Mkr—]—[Mkr—Start Freq] to set
the start frequency equal to the marker frequency.

[Mkr—Stop Freq]: Press [Mkr] —[Mkr—]—[Mkr—Stop Freq] to set
the stop frequency equal to the marker frequency.

-[Back]: Return to the previous menu

(not available in RSSI measurement mode)

14.3.6 Peak menu

Peak

Peak Search

Mext Peak

MNext Pk Left

MNext Pk Right

Max Search

Min Search

Marker-=
Center

[Max Peak]: Press [Peak] —[Max Peak] to set the current active
marker to the maximum peak point of the measurement trace and
display the frequency and amplitude of the marker in the upper center
of the screen.

[Sub Peak]: Press [Peak]—[Sub Peak] to move the active marker to
the next highest point on the trace that is associated with the current
marker position.

-Left Peak]: Press [Peak] —[Left Peak] to find the next peak to the
left of the current frequency marker position.

-[Right Peak]: Press [Peak] —[Right Peak] to find the next peak to
the right of the current frequency marker position.

[Max]: Place a marker at the highest point of the trace and display
the frequency and amplitude of the marker in the upper right corner of
the screen. Pressing this button will not change the activated
functions.

[Min]: Press [Peak]—[Min] to place a marker at the lowest point of
the trace and display the frequency and amplitude of the marker in the
upper right corner of the screen. Pressing this button will not change
the activated functions.

‘[Mkr—Center Freq]: Press [Peak]—>[Mkr — Center Freq] and set
the center frequency equal to the marker frequency. This function
quickly moves the signal to the center of the screen.

(not available in RSSI measurement mode)
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14.3.7 Sweep menu

Sweep

Sweep Time
Auto Man

Sweep
Cont Single

Sweep Once

Points
1001

[Swp Time Auto Man]: Press [Swpl] —[Swp Time Auto Man] to
switch the sweep time between Auto and Manual. The underline marks
the current state. If the sweep time is automatic, the RF analyzer
automatically sets the sweep time to the fastest according to the
current instrument status, and the screen displays the fastest sweep
time under the current setting. If the sweep time is manually set, the
sweep time value can be input at this time. Use the numeric keys to
enter the sweep time value and select the time unit by pressing
corresponding soft key to complete the setting. If the sweep time is
automatic, the sweep speed may change depending on the change
of RBW and VBW. The larger the values of RBW and VBW, the faster
the sweeping speed and vice versa. If the sweep time of the instrument
of 4957 meet the minimum sweep time limit, the maximum non-zero
sweep width can be set to 800 s, and the maximum zero sweep width
can be set to be 600 s.

[Swp Type Cont Single]: Press [Swpl —[Swp Type Cont Single].
The sweep type setting determines how the RF analyzer sweeps and
when it stops to enter into the hold state. In the interference analysis
mode, it provides two sweep modes: Continuous sweep and single
sweep.

-[Re-sweep]: Press [Sweepl —[Sweep Again] to restart the sweep.

[Number of Sweep Points]: Press [Sweep] —[Number of Sweep
Points], you can select the number of sweep points as [201], [501],
[1001], [2001] and [4001].

14.3.8 Automatic storage menu

I Record

Time Cursor
0 ns

[Swp Interval]: Press [Auto Save]—[Swp Interval Auto] to set the
sweep interval. After setting the sweep time, the trace will be switched
to the maximum hold state by default to ensure that all signals
measured during the sweep interval can be recorded.

[Span Time]: Press [Auto Save]—[Span Time Auto], and the span
time is the entire sweep time. After the sweep reaches the span time, it
will stop recording.

‘[Auto Save Off On]: Press [Auto Save]—[Auto Save Off On], and
press the menu to switch the automatic save switch.

[Special Notes]: The automatic save function cannot be turned
on until the span time is set.

[Time Mkr]: Press [Auto Save]—[Time Mkr] to view the historical
data.

-[Special Notes]: It can only be used in the waterfall chart
measurement mode.

[Re-measure]: Press [Auto Save]—[Re-measure] to restart the
sweep.
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14.3.9 Configuration menu

Config

Tunefilisten

IQ Capture-

ThresHold
Off On

ThresHold
15.0

Detail Brief

-[Audio Demodulation]: Press [Configuration] —[Audio
Demodulation] to turn on the audio demodulation function.  For the
detailed introduction, you can refer to the description of the menu
[Audio Demodulation].

-[1Q Capture]: Press [Configuration] —[IQ Capture] to turn on the
IQ capture function.  For the detailed introduction, you can refer to
the description of the menu [IQ Capture].

[Threshold Off On]: Press [Configuration] —[Threshold Off On],
and you can choose whether to turn on the threshold function.

[Threshold 15.0]:  Press [Configuration] —[Threshold 15.0], and
lyou can set the threshold value through the number keys, the knob or
the up and down keys.

-[Signal List Detailed Concise]: Press [Configuration] —[Signal
List Detailed Concise] to select the signal list display mode by
switching the menu. In the concise display mode, only the frequency,
bandwidth and amplitude information of the captured interference
signal are displayed, and in the detailed display mode, the information
such as the capture time, the number of capture times, etc. of the

signal can also be displayed.

14.3.10 Audio demodulation menu

I Tune&lListen

Tune&Listen
Off on

Demod Type
FM

I

Listen Time
100.000 ms

Listen Mode
Int Cont

Volume

(A}
LR

-[Audio Demodulation Off On]: Press [Configuration] —[Audio
Demodulation]—[Audio Demodulation Off On] to turn on or off the
audio demodulation function.

[Demodulation type]: Press [ Configuration] —[Audio
Demodulation]—[Demodulation Type] to set the demodulation type.
You can select the demodulation type of [FM], [AM], [Upper
Sideband] or [Lower Sideband].

-[Demodulation Time]: Press [ Configuration] —[Audio
Demodulation]—[Demodulation Time] to set the demodulation time.

-[Demodulation Mode]: Press [Configuration] —[Audio
Demodulation]—[Demodulation Mode] to set the demodulation
mode. Setthe demodulation mode. In intermittent mode, the data is
swept for one screen and then demodulated for a period of time
according to the demodulation time, and then the data is swept for
one screen and then demodulated for a period of time according to
the demodulation time, and that cycle repeats. In continuous mode,
the data is continuously demodulated after being swept for one
screen, and then the data is no longer swept.

-[Volume]: Press [ Configuration] —[Audio
Demodulation]—[Volume] to set the speaker volume in the
demodulation mode.
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14.3.11 IQ capture menu

IQ Capture

IQQ Capture
Off On

Start Capture

Capture Time

pture Mode

Single Cont

Sample Rate

56.100 MHz

Triggering
o=
[Free Run]

Save Name

IQCapture

-[1Q Capture Off  On]: Press [Configuration]—[IQ Capture]—[IQ
Capture Off On] to turn on or off the 1Q capture function.

-[Start Capture]: Press [Configuration] —[IQ Capture]—[Start
Capture] to start the 1Q data capture and record functions.

-[Capture Time]: Press [Configuration]—[IQ Capture]—[Capture
Time] to set the 1Q capture time. Note that the IQ capture time cannot
exceed the sweep time.

-[Capture Type]: Press [Configuration]—[IQ Capture]—[Capture
Type] to set the IQ capture type as single or continuous.

[Sampling Rate]: Press [Configuration] —[IQ
Capture]—[Sampling Rate], and press the sampling rate menu to
pop up the sampling rate dialog box. The sampling rate that can be
set for 1Q capture will be 12.5 MHz, 5 MHz, 1.25 MHz, 500 kHz, 125
kHz and 50 kHz.

[Trig]:  Press [Configuration] —[IQ Capture]—[Trigger], you can
choose [Free Trigger] and [External Trigger]. If you set an external
trigger, you can set [Trigger Polarity] and [Trigger Delay].

-[Save Name]:  Press [Configuration] —[IQ Capture]—[Storage

Name] to set the storage name of the IQ capture file.
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14.3.12 Shortcut menu

ShortCut \

Center Freq

Tuned:Listen
Off On

IQ Capture
Off  On

Start Capture

Peak Search

Marker-=

Center

Signal List
Off

On

-[Center frequency]: Press [Shortcutl — [Center Frequency],
press [Freq]l — [Center Frequency], and through the number keys
on the front panel, select [GHz], [MHZ], [kHz] and [Hz] in the
frequency unit menu, oruse the [11[|] keys and the knob to set.

-[Span]: Press [Shortcut]l — [Sweep Width], and press [Freql —
[Sweep Width] to activate the sweep width submenu. You can use the
number keys, and then select the frequency unit to change. You can
alsousethe [1]1[|] keys and the knob to change.

-[Audio Demodulation Off On]: Press [Shortcut] —[Audio
Demodulation Off On] to turn on or off the audio demodulation
function.

[1Q Capture Off On]: Press [Shortcut] —[IQ Capture Off On] to
turn on or off the 1Q capture function.

-[Start Capture]:
capture.

Press [Shortcut] —[Start Capture] to start the IQ

[Max Peak]: Press [Shortcut] —[Max Peak], you can set the
current active marker to the maximum peak point of the measurement
trace and display the frequency and amplitude of the marker in the
upper center of the screen.

-[Mkr -> Center Freq]: Press [Shortcut]l —[Marker->Center
Frequency], and set the center frequency to be equal to the marker
frequency. This function can quickly move the signal to the center of
the screen.

-[Signal List Off On]:  Press [Shortcut] —[Signal List Off On] to

open or close the signal list.
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15 Technical description

15.1 Working principles

The 4957B instrument is equipped with numerous functions such as vector network analysis,
spectrum analysis, cable and antenna test, vector voltmeter, power measurement, etc., and it is a
multifunctional multi-parameter test instrument. In terms of the overall hardware implementation
plan, this tester focuses on the design concept of modularization and platform generalization, fully
utilizes the existing technical foundation and determines the block diagram of implementation plan
of the final project as shown in Figure 15-1.

The system hardware can be divided into several large block pieces of a radio frequency channel
board, a frequency synthesis board, in intermediate frequency channel board, a signal source
board, signal separation and frequency conversion components, a CPU board, a display screen, a
keyboard, a battery, etc.

Among them, the radio frequency channel board includes two parts of a program-controlled step
attenuator and a switch filtering and frequency conversion. The complete machine will
automatically associate the attenuation value of the program-controlled step attenuator according
to the reference level settings, or the user can manually set the attenuation value to provide
suitable frequency mixer level. The switch filtering and frequency conversion part will complete the
sub-band filtering and frequency conversion processing of the spectrum radio frequency input
signal, and it will output the intermediate frequency signal to the intermediate frequency channel
board.

The intermediate frequency channel board will filter the intermediate frequency signal input by the
radio frequency channel board, implement gain control for different bands to adjust the amplitude
value of the AD sampled signal, and finally output the differential digital signal after AD conversion
to the FPGA of the CPU board, so as to complete the functions of digital down conversion,
intermediate frequency filtering, video filtering, etc.

The frequency synthesis board will provide the local oscillator signal for the frequency mixer of the
radio frequency channel board. It is related to the indicators such as the hardware sweep speed,
phase noise, sideband stray, etc. for the spectrum part of the complete machine. At the same time,
it will also provide the local oscillator signal for the vector network part of the complete machine,
and output it to the signal separation and frequency conversion components.

The signal source board will provide a 30 kHz ~ 6.5 GHz excitation signal for the vector network of
the complete machine, and also provide the intermediate frequency processing function of the
vector network part. It will carry out filtering and AD conversion for the intermediate frequency
signal subjected to frequency conversion in the signal separation and frequency conversion
components, and output the digital signal to the FPGA of the CPU board.

The signal separation and frequency conversion components are responsible for dividing the
power adjustment and switching power of the 30 k ~ 6.5 GHz excitation signal into two paths. One
path will reach the test port 1 via the port 1 directional coupler, and the other path will reach the
port 2 via the port 2 coupler; dividing the local oscillator signal into 4 channels and sending them to
the local oscillator end of the 4-way frequency mixer respectively; and carrying out frequency
mixing for the excitation signal with the local oscillator signal, down converting to the intermediate
frequency that can be processed by the complete machine, and sending to the signal source
board.

The CPU board includes a power conversion and management circuit, an interface and display
circuit, an FPGA/CPLD control and digital signal processing circuit, and an ARM core module,
realizing the functions of DC/DC conversion, power work management, digital signal processing,
logic circuit control, etc. for the power supply part of the complete machine, and finally outputting
the test results to the LCD display.
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15.2 Description of fault information

The section introduces how to find problems and ask for after-sales services. It also includes an
explanation of the error messages inside the instrument.

If you purchase a 4957B instrument and encounter some problems during operation, or you want to buy
relevant parts, options or accessories of 4957B, we will provide you with complete after-sales services.
Generally, causes of problems are due to hardware, software or user maloperation. In case of any
problem, please contact us in time. If the 4957B you purchased is within the warranty period, we will
repair it for free as per the provisions specified in the warranty bill. Even if it is beyond the warranty

period, we will only charge the cost price.

[ This section introduces the way on how to judge and handle failures

(if any) of the 4957B, and feed them back to the manufacturer as

Descnptlon accurately as possible if necessary for quick solution.

In case of any problem with 4957B you are using, you can check it by yourself according to the following

tips. If the problem cannot be solved, please contact us.

If 4957B cannot be started after pressing the start button, please check whether the power supply is
normal and whether the adapter indicator is on or whether the battery level is normal. If there is nothing

abnormal, instrument may be faulty, please contact us for repair.

If the 4957B cannot enter the system or application program after startup, please press the [Reset] key

to make 4957B return to a known state. If it still cannot work normally, it may be faulty, please contact us

for repair.

If the performance indicators of 4957B are abnormal, please check the test tools and test environment
for compliance with the requirements, the test port connectors for any damages and the calibration piece
for normal performance indicators; If everything above is normal, the instrument may be faulty, please

contact us for repair.

If the 4957B cannot realize communication via LAN, check the IP settings of the analyzer first, and check
whether the yellow LED beside the LAN port on the top panel flashes. If no, check the LAN cable
connection. If there are no problems for the above aspects, the instrument may be faulty, please contact

us for repair.
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15.3 Repair

In case of any failure to 4957B that is difficult to be eliminated, contact us by phone or fax. If it is

confirmed that the instrument needs to be repaired, please package the instrument according to the

following steps:

1)

2)

3)

4)

5)

6)

Write a paper document describing the instrument failure and put it in the package together with the
analyzer;

Pack it with the original packing materials, so as to minimize possible damage;

Place cushions at the four corners of the outer packing carton, and place the instrument in the outer
packing carton;

Seal the opening of the packing carton with adhesive tape and reinforce the packing carton with
nylon tape;

Indicate “Fragile” on the box body! Do not touch! Handle with care! and so on.

ease check it as precision instrument, and keep a copy of all shipping documents.
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16 Technical indicators and testing methods

This section illustrates the recommended test methods for the main technical indicators of the 4957B
instrument, and these indicators can fully reflect the performance and condition of the instrument. The
instrument to be tested should be stored at the operating temperature for at least 2 hours, and then
started and warmed up for 30 minutes before testing the following indicators without error.

The specific operation steps for testing the following indicators are
provided according to the testing instrument shown in the figure. When
other testing instruments with the same performance characteristics are

used for testing, please refer to the User’'s Manual of such instruments
for the specific operation. The reset instrument mentioned in the test
step refers to the factory reset mode. If the device is in the user-defined

reset state, it shall be changed to the factory reset state and reset again,

ensuring that the initial state of the device is in a known state.

16.1 Vector network analysis performance indicator test

Before the indicator test of this section, first press the [Mode] key on the instrument to select the
working mode as the vector network analysis mode, and carry out the detailed test according to the
method recommended in this section.

16.1.1 Frequency range and accuracy

Description: Frequency range in this test refers to the range of the minimum frequency and the
maximum frequency of the signal which can be set for the 4957B instrument (hereinafter referred to as
the instrument) working at the port in the network analysis mode. Frequency accuracy refers to the
difference between the measured frequency and the set frequency of the signal output at the port. Use a
spectrum analyzer that is an order of magnitude higher than the frequency accuracy of the instrument to
test the port 1 output frequency accuracy of the instrument.

16.1.1.1 Testing Equipment

SPECIIUM @NAIYZET ... .. e e 4036
Test cable and adapter

16.1.1.2 Test steps

a) Setthe working mode to be the vector network analysis mode, and press [Measure] [S11]to set
the test port as Port 1.

b) Press [Freql [Start]to setthe start frequency of the instrument as the minimum frequency of the
corresponding model, and press [Stop] to set the stop frequency of the instrument as the maximum
frequency of the corresponding model; and if they can be set to the minimum and the maximum
frequencies, it indicates that the frequency range meets the requirements.
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RF Analyzer

Spectrum analyzer

Figure 16-1 Block Diagram of Frequency Range and Frequency Accuracy Test

¢) Connect the instrument as shown in Figure 16-1; connect Port 1 (radio frequency output port) of the
instrument to the RF input port of the spectrum analyzer, set the reference level of the spectrum
analyzer to 10 dBm, and enable frequency counting;

d) Press [Freql [Center Frequency], 1GHz, [Sweep Width], OHz, and set the instrument to work at
the point frequency of 1GHz;

e) Set the center frequency of the spectrum analyzer to be the same as that of the instrument,
appropriately change the sweep width of the spectrum analyzer, search the peak, and set it to the
center;

f)  Read out the count value fo of the spectrum analyzer, and fill in the log sheet;

16.1.2 Frequency resolution

Description: The frequency resolution of this test refers to the minimum frequency difference between
two adjacent frequency point signals output by the port of the instrument.

16.1.2.1 Testing Equipment

SPECITUM ANAIYZET. ... . e e et et 4036

1 piece of N(m-m) cable (100 cm)
1 piece of BNC(m-m) cable (120 cm)

16.1.2.2 Test steps

a) Connect the instrument as shown in Figure 16-2. Connect Port 1 of the instrument to the RF input
port of the spectrum analyzer, which provides a 10 MHz frequency reference for the instrument. On the
instrument, press [System/Locall [Frequency Reference Internal External], and select the 10 MHz
reference of the instrument as the external reference ;

b) Set the instrument as follows (other items remain the default settings of the system at startup):

(01T a1 (=T (=T (1= o3 PSRRI 2001MHz
SWEEP WIALH ..o e e e e st e e e et e e e e ar e e e e enraeeeeannees 0 MHz
L0 11 11 01U | 10 Y= U PREESR high power
[T U =T 0 0= o | PP TP TPPP S11
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10MHz BNC cable
Reference

10MHz

I Reference

£
Spectrum analyzer l N-type

RF Analyzer

Figure 16-2 Block Diagram of Frequency Resolution Test
c) Press the reset key on the spectrum analyzer 4036 to make the following settings:
Center frequency 2001MHz
Frequency Bandwidth 100 Hz
Reference Level 10 dBm
d) On the spectrum analyzer4036, search the peak value, place the marker at the peak value
and turn on the difference marker;
e) Set the center frequency fs of instrument to be 2001.00001MHz;
f)  Search the peak value on the spectrum analyzer 4036 again, read out the reading FM of the
different marker, and record in the 4957B RF Analyzer Record Sheet .

16.1.3 Power level

Description: The port output power of the instrument is divided into high, low and manually set. In this
test, the power level is checked and tested based on its menu.
The test steps are shown as follows:
a) Press [Reset] on the instrument to set the working mode to vector network analysis mode and the
test port to Port 1.
b) Press [Amplitude] —[Power]—[High] to set the port output power to high.
c) Press [Measure] —[Advance]—[A1], [Trace]—[Trace Math]—[Data—Mem]—[Data & Mem].
d) Press [Amplitude] —[Power]—[Low] to set the port output power to low;
e) Compare the data and the in-memory traces. If the distance is obviously about 20dB~30dB,
the power range meets the requirements.
f)  Set certain output power manually within the specified range. If the test curve is below the
high power output curve and relatively flat, the manually set power meets the requirements.
Make a tick in corresponding place of the test log sheet if it meets the requirements; otherwise,
make a Ccross.

16.1.4 Port output power

Description: It is to test the settable output power range for the vector network port of the instrument
meeting a certain power accuracy requirement and the difference between the measured value and the
actually set value of the port output power meter when the port output power is set to -15 dBm. The
smaller the difference, the higher the power level accuracy.

16.1.4.1 Testing Equipment

L0 1T LT gl 1= = RSP ML2437A
0T 0] o1 SR MA2445D
One 3.5mm (f)-N(m) adapter
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Figure 16-3  Block Diagram of Power Level Accuracy Test

16.1.4.2 Test steps

a) Set the instrument to work in the network analysis mode, and press [Amplitude] [Output Power]
[Manual Power]. It can be set within the range of -35dBm~-5dBm.

b) Connect the power meter ML2437A with the power probe MA2445D for zero calibration, as shown
in Figure 16-3, and connect Port 1 of the instrument to the power probe through the adapter.

c) Set the instrument to work in network analysis mode, the test port to Port 1, the output power level
to -15dBm, and the point frequency to 100MHz.

d) Set the calibration factor frequency of the power meter to be the same as the output frequency of
the RF analyzer.

e) Read the test value of the power meter, calculate the amplitude accuracy index (-15 - power meter
reading), and record the result in corresponding column of the test form;

f) Change the test frequency based on the test log sheet, and repeat c)~e) until all tests are
completed.

16.1.5 Effective directivity

Description: The direction is defined as the ratio of the power that occurs at the auxiliary end of a signal
when it travels in the positive direction to the power that occurs at the auxiliary end of a signal when it
travels in the reverse direction, expressed in dB. It shows how well a directional device can separate the
positive and reverse traveling waves. The larger the value of the directional index is, the better its ability
to separate signals is. Ideally it is infinite.

16.1.5.1 Testing Equipment

Calibration kit......... et 20201A/B
N-type calibration cable

16.1.5.2 Test steps

—;3; ..... N .
\ Short-circuit device

- D:D Load device

RF Analyzer
Figure 16-4 Block Diagram Of Effective Directivity, Effective Source Matching And Reflection Tracking
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a)

b)

f)

9)

Test
Set the analyzer as follows (for the other items, keep the default settings at the startup):
I = L B (=0 [ = o o SRR 300kHz
(o] oI (=T (U= oa TR 6.5GHz
OULPUL POWET ...ttt ettt ettt ettt e et e e b et e e e kb et e e s s et e e enbe e e e s aabb et e e enbneeeeannneeens -10dBm
Intermediate frequency DandWIdth ... 100Hz
0] 0] £ RSP RR R 401
Port 1 effective directivity test
Press [Measure] [S11] to select the test port as Port 1. Then press [Cal] [Cal Kit] to select the
correct calibration kit, and press [Call [M Cal] [S11 Single Port], so as to complete the
measurement of standard parts such as OPEN, SHORT and LOAD, and finally press [Done] to
complete the calibration;
Do not remove the LOAD used in the last step of calibration from the measurement port. Press
[Sweep/Setup]—[Sweep Once], stop sweep after the instrument finishes the current sweep, and
press [Mkr] [Marker search][Max] to find and test the maximum value;
Fill in the Record Sheet of 4957B RF Analyzer with the absolute value of the
maximum value as the effective directivity index of Port 1;
Remove the calibration kit from Port 1, and press [[Sweep/Settings] — [Continuous Sweep] to
make the instrument in the continuous sweep state;
Port 2 Effective directivity test
Press [Measure][S22] to select the test port as Port 2. Then press [Cal][M Cal] [S22 Single Port],
so as to complete the measurement of standard parts such as OPEN, SHORT and LOAD, and
finally press [Done] to complete the calibration;
Repeat the step c), and fill in the Record Sheet of 4957B RF Analyzer with the absolute value of the

maximum value as the effective directivity index of Port 2;

16.1.6 Effective source matching

Description: Source matching refers to the matching degree of the output impedance equivalent to the
measurement port with the system standard impedance. In reflection measurement, the source
matching error signal is the signal reflected by the measured part, then reflected back to the measured
part by the signal source and finally reflected by the measured part. The source matching is expressed in
dB. The larger the value is, the better the index is, and the smaller the measurement error is. Ideally it is
infinite.

16.1.6.1 Testing Equipment

Calibration kit......... e 20201A/B
N-type calibration cable

16.1.6.2 Test steps

a) Setthe analyzer as follows (for the other items, keep the default settings at the startup):

Start freqQUENCY. . ... 300kHz

StOP fFrEQUENCY ... 6.5GHz

L0 11 {001 o 1Y -10dBm
Intermediatefrequency bandwidth. ... 100Hz

WD POINES. .t 401

b) Press [Measure] [S11]to selectthe test port as Port 1, then press [Cal] [Cal Kit] to select the

correct calibration kit, and press [Call [M Cal] [S11 One Port], complete the measurement of the
standard kits such as OPEN, LOAD, SHORT, etc., and finally press [OK] key to complete the calibration;
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¢) Do not remove the SHORT used in the last step of calibration from the calibration port. Press
[Sweep/Settings] —[Single Sweep], stop after the instrument finishes the current sweep, and press
[Trace]—[Trace Operation]—[Data — Storage];

d) Remove the SHORT from the test port, connect the OPEN, press [Next Page], [Source Matching] to
make the instrument stop after completing the current sweep, and change the scale to make the curve
easier to read;

e) Press [Mkr] [Marker Search] [Max] to search for the maximum test value Amax on the trace at this
time, take it as the source matching index of Port 1, and fill in the Record Sheet of 4957B RF Analyzer:
f) Press [Measure][S22]to select the test port as Port 2. Then press [Call[M Cal][S22 Single Port],
so as to complete the measurement of standard parts such as OPEN, SHORT and LOAD, and finally
press [Done] to complete the calibration;

g) Repeat the steps 3 to 5, and fill in the Record Sheet of 4957B RF Analyzer with the effective
source matching index of Port 2;

16.1.7 Load matching

Description: This test is calibrated and error-corrected for load matching. The larger the value is, the
better the index will be, and the smaller the measurement error will be.

16.1.7.1 Testing Equipment

Calibration kit.......... e e 20201A/B
N-type calibration cable

16.1.7.2 Test steps

a) Setthe RF analyzer as follows (for the other items, keep the default settings at the startup):

Y= T 1= To (U= o Ty RPN 300 kHz
S (o] oI 1T [ 1T o VUSSR 6.5 GHz
L@ 10 11 018 [ 00 Y= TP PPURPPN -10dBm
Intermediate frequency BaNAWILh ..o 100Hz
POINES ..ot b e e e e h b e e e e e b e e e e e e b b e e e s aabe e e e e anreee s 401

R D:l Open-circuit device

.. L
. D:l Short-circuit

\.
\.
S,

Load

RF Analyzer

Figure 16-5 Block Diagram of Load Matching Test

b) Press [Call] [Cal Kit] to select the correct calibration kit, then press [Call [M Cal][Full 2
Ports][Reflection], connect the N-type calibration cable at the test Port 1 as shown in Figure 16-5,
connect the OPEN, SHORT and LOAD at the end of the cable successively to complete the
measurement of the standard kits such as the OPEN, SHORT and LOAD of the port P1; connect the
OPEN, SHORT and LOAD successively at the test Port 2, and complete the measurement of the
standard kits such as the OPEN, SHORT and LOAD of the port P2; and finally, press the [OK] key to
complete the reflection calibration of full 2 ports;

c) Directly connect the test Port 1 and test Port 2 with an N-type calibration cable, press [Transmit]
[Auto] to transmit the calibration, press [Back] [ISQO] [Ignore Iso] to omit isolation calibration, and
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d)
e)

f)

9)

h)

finally press the [Back] [OK] key to complete the calibration of full 2 ports;

Port 1 Effective load matching test
Press [Measure] [S11], press [Sweep/Settings] —[Single Sweep], and stop after the instrument
finishes the current sweep;
Press [Mkr] [Marker Search] [Max] to record the read out the maximum return loss value R1;
Record the absolute value of R1 as the effective load matching index of Port 1 into the Record
Sheet of 4957B RF Analyzer;

Port 2 Effective load matching test
Press [Measure] [S22], press [Sweep/Settings] —[Single Sweep], and stop after the instrument
finishes the current sweep;
Press [Mkr][Marker Search] [Max], and record the absolute value of the maximum as the effective
load matching index of Port 2 into the Record Sheet of 4957B RF Analyzer.

16.1.8 Reflection tracking

Description: Reflection tracking reflects the difference between the reflection test channel and the
reference channel. For the reflection tracking error after calibration and error correction in this test, the
smaller the value, the better the index, and the smaller the measurement error caused.

16.1.8.1 Testing Equipment

Calibration kit......... e e 20201A/B
N-type calibration cable

16.1.8.2 Test steps

a) Setthe RF analyzer as follows (for the other items, keep the default settings at the startup):

StArt frEQUENCY. ... e 300kHz

S OP T QUENCY ...t e e 6.5GHz

L 1111011 1 o 1= -10dBm

Intermediate frequency bandwidth......... ... 100Hz

R TT == o o0 1 401

Port 1 Reflection tracking test

b) Press [Measure] [S11]to selectthe test portas Port 1, then press [Call [Cal Kit] to select the
correct calibration kit, and press [Cal]l [M Cal] [S11 One Port], complete the measurement of the
standard kits such as OPEN, LOAD, SHORT, etc., and finally press [OK] key to complete the
calibration;

c) Do not remove the SHORT used in the last step of calibration from the calibration port. Press
[Sweep/Settings] —[Single Sweep], and stop after the instrument finishes the current sweep;

d) Press [Mkr][Marker Search][Max], record the read out maximum return loss value R1, press [Min],
record the read out minimum return loss value R2, and compare |[R1] and |[R2];

e) e) Fillin the Record Sheet of 4957B RF Analyzer with the value for which the absolute value is
larger as the reflection tracking index of Port 1;

f) Press [Sweep] [Trigger] [Continuous Sweep] to make the instrument in the continuous sweep
state;

Port 2 Reflection tracking test

g) Press [Measure][S22] to select the test port as Port 2, then press [Cal][M Cal] [S22 Single Port],
complete the measurement of the standard kits such as OPEN, LOAD, SHORT, etc., and finally
press the [OK] key to complete the calibration;

h) Repeat the steps c) to d), and fill in the Record Sheet of 4957B RF Analyzer with the value for which

the absolute value is larger as the reflection tracking index of Port 2.
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16.1.9 transmission tracking

Description: Transmission tracking reflects the difference between the transmission test channel and
the reference channel. For the transmission tracking error after calibration and error correction in this
test, the smaller the value, the better the index, and the smaller the measurement error caused.

16.1.9.1 Testing Equipment

Calibration kit......... e e a s 20201A/B
N-type calibration cable

16.1.9.2 Test steps

T D:El Load

RF Analyzer
Figure 16-6  Block Diagram of Dynamic Range and Transmission Tracking Test

f)  Set the instrument as follows (other items remain the default settings of the system when it is
started):

Y= T 1To (=0 Tox YRR 300 kHz

[ T [T T =T 11 1= o YR 6 GHz

L 11 11 01U 1 L0 Y= USRS -10dBm

Intermediate frequency BaNAWILh .............ooii e 100Hz

POINES ...t h e e e e h b et e e b et e e e e b b e e e s aabe e e e e anreee s 401

g) Press [Call —[Cal Kit] to select the correct calibration kit, then press [M Cal]—[Response &
Isolation S12]—[lsolation], as shown in Figure 16-6, connect the test cable to Port 1 or Port 2,
connect the LOAD at the end of the cable to the other port, and finally press [Isolation] to complete
isolation calibration.

h) Remove the LOAD, directly connect the test Port 1 and the test Port 2. and press [Through] to
complete S12 through measurement;

Port 1 Transmission tracking test

i)  After the calibration is completed, wait for the end of single sweep, press [Mkr] , [Marker Search],
[Max], and record the read out maximum value R1;

j)  Press [Minimum Value] to record the read out the minimum value R2;

k) Compare |R1] and |R2|, and record the value for which the absolute value is larger as the
transmission tracking index of Port 1 into the Record Sheet of 4957B RF Analyzer;

Port 2 Transmission tracking test
[) Press [Measure] , [S21], repeat the steps 2 to 6, carry out S21 transmission and isolation

calibration, and complete the test and record of transmission tracking indicators for Port 2.

16.1.10 Dynamic range

Description: Dynamic range refers to the difference between the maximum power output from the port
of the instrument and the measurement sensitivity of the port. The unit of the dynamic range index for
the port after calibration and error correction in the test is dB. The larger the value is, the better the index

IS.
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16.1.10.1 Testing Equipment

Calibration kit......... et 20201A/B
N-type calibration cable

16.1.10.2 Test steps

a) Setthe analyzer as follows (for the other items, keep the default settings at the startup):
Y= 1 1=To (=T ooy PP 300kHz
Y (o] B8 (=T U= o o3 A PP 6.5GHz
L 11 11 01U 1 10 Y= RS high power
Intermediate frequency bandWidth ... 10 Hz
0T 0 £ RSP 401
b) Press [Cal] —[Cal Kit] to select the correct calibration kit, then press [M Cal]—[Response &
Isolation S12], as shown in Figure 6, use the cable to directly connect the test Port 1 with Port 2, and
press [Trough] to complete the through measurement;
c) Remove the cable from one of the ports, connect the load on the calibration end face, and press
[Isolation] to complete the S12 isolation measurement;
Port 1 Dynamic range test
d) After the calibration is completed, wait for the end of single sweep, press [Mkr] , [Marker Search],
[Max], and record the read out maximum value;
e) Fillin the Record Sheet of 4957B RF Analyzer with the absolute value of the maximum value
as the dynamic range index of Port 1;
Port 2 Dynamic range test
e) Press [Measurel , [S21], repeat the steps 2 to 5, carry out S21 transmission and isolation

calibration, and complete the dynamic range test for Port 2.

16.2 Spectrum analysis performance indicator test

Before the indicator test in this section, first press the [Mode] key on the instrument, select the working
mode as the spectrum analysis mode, and carry out the detailed test according to the method
recommended in this section.

16.2.1 Frequency range

Description: Test the frequency measurement range of the comprehensive by using a 9 kHz signal and
a 6.5 GHz signal. Use a signal generator of high-frequency stability to produce signals within the nominal
upper and lower limits of the 4957B instrument to check whether the spectrum frequency measurement
capability of the 4957B is adequate.

16.2.1.1 Testing Equipment

Composite SIgNal GENEIALON...........uuviiiiie e e e e e e e e e e e e e s snnrraereaeeeeas 1464A/1461

Several test cables and adapters

16.2.1.2 Test steps

a)

b)

Connect the test equipment by following the dotted line in Figure 16-7. The instrument is used to
provide reference frequencies for the 1464C composite signal generator. The low-frequency output
port of the composite signal generator is connected to the radio frequency input of the instrument.

Set the Composite signal generator as follows: [Freql [Set Low Frequency Generator] [Set
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Frequency] 9 kHz, [Set Amplitude] -10 dBm, [Return], [Low Frequency Output On Off].

BNC cable

&)MHZ IN
e —— .. A Adapte 10 MHz output
- csafh. ant
| e g \
QEE s X Adaptesr

Signal Generator

Adapter

Cables RF Analyzer

Figure 16-7 Frequency Range Test
Set the instrument to be the spectrum analysis mode, and set the center frequency of the spectrum
analyzer to 9 kHz, sweep width to 1 kHz, reference level to 0 dBm, and resolution bandwidth to 10
Hz. For the other items, set them to be automatic. On the instrument, press Peak Value. At this time,
the cursor points to the maximum signal response; the marker amplitude value has no obvious jitter;
the signal can be clearly distinguished. Then, record the center frequency as the lower-limit
measured value of the frequency span; otherwise, record Fail to meet the requirements.
As shown in the solid line of Figure 16-7, connect the radio frequency output of the composite signal
generator 1461 to the radio frequency input of the instrument with adapters and cables . Set the
output frequency of the signal generator to 6.5 GHz, the modulation function to off, and the output
power to -10 dBm.
Set the center frequency of the instrument to the highest frequency of the corresponding model,
sweep width to 1 kHz, reference level to 0 dBm, resolution bandwidth to 10 Hz, and other items
automatic. On the instrument, press Peak Value. At this time, the marker points to the maximum
signal response, the marker amplitude value has no obvious jitter; the signal can be clearly
distinguished. Then, record the center frequency as the lower-limit measured value of the frequency
range; otherwise, record Fail to meet the requirements.
Record measurement results in corresponding test items of the Record Sheet of 4957B RF
Analyzer.

16.2.2 Frequency reading accuracy

Description: This index is used to represent the proximity between the indicated value of frequency
measurement on the instrument and the corresponding true value. The frequency measurement
indicator value of the instrument is subject to the influence of some factors such as frequency reference,
span and RBW. Use an input signal with known frequency to test the accuracy of the frequency read out
from the instrument, which represents the degree of difference between the test indicator value and the
true value. The smaller the difference, the higher the accuracy.

16.2.2.1 Testing Equipment

ComMPOSIte SIGNAI GENEIALON ........eieiiiiieiiee ettt ettt sbe e e snreeeneees 1464A/1461

Several test cables and adapters

16.2.2.2 Test steps

Figure 16-8 Block Diagram of Frequency Readout Accuracy Test

_— . Adapter

("l - — o sl 8 o f&
=

Signal Generator

Adapter 225/ 248
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a) Connect the test equipment according to Figure 16-8, in which the RF output of the signal
generator is connected to the RF input of the spectrum analyzer.

b) Press the Reset key on the signal generator; set the output frequency f, of the signal generator
according to the item of “frequency readout accuracy” in the Record Sheet of 4957B RF Analyzer;
set the power level to -10 dBm, and turn on the radio frequency output switch.

c) Set the center frequency of the instrument to f, for spectrum analysis, sweep width to 500 kHz,
reference level to 0 dBm, and the resolution bandwidth and sweep time to automatic.

d) Press [Peak] on the instrument, and read out the peak signal frequency fs through the marker.

e) Calculate the error of frequency reading (Af) by formula (1):

Af =15-fo Q)

f)  Record Af as the test result in the corresponding test item of Record Sheet of 4957B RF Analyzer.

0g) Repeat steps b) through f) to test all combinations of frequencies and sweep widths listed in the
corresponding test items of the Record Sheet of 4957B RF Analyzer.

16.2.3 Sweep width accuracy

Description: Use two composite signal generators to send two signals of known frequency as the input
of the instrument. Set the center frequency of the instrument to the middle value of the two frequencies.
Measure the frequency difference between the two signals by using the marker. Calculate and record
the percentage of the error between the measured difference marker and the span. Enable the two
signal generators to share a reference frequency with the instrument.

Note: You can also use one signal generator to perform the test. Firstly set the center frequency and the
sweep width of the instrument , enable the frequency value of the first signal generator on the
instrument , and set the difference marker on the instrument; then enable the frequency value of the
second signal generator on the instrument. Read the difference marker of the two signals on the
instrument and record it as the measured value. Enable the signal generator to share a reference
frequency with the instrument .

16.2.3.1 Testing Equipment

CompOosite SIGNAl GENEIALON ........eeiiie ittt s e e e e e e ssee e e e ennneeeens 1464A/1461

Several test cables and adapters

16.2.3.2 Test steps

| 10MHz IN BNC cable

et T

S — — Adapter% 10 MHz output
(| co = :‘ :‘ |

i .!gé E ”’ 1 7 2
S - %

Signal Generator
Adapter

Cables )

RF Analyzer

Figure 16-9 Block Diagram of Sweep Width Accuracy and Sweep Time Test

a) Connect the test equipment as shown in Figure 16- 9, and the instrument is used to provide
reference frequencies for the composite signal generator.

b) Set the center frequency fy of the instrument for spectrum analysis to 3.25 GHz, and reference level
to 0 dBm; set the sweep width according to the item column of “ Sweep Width Accuracy” in the
Record Sheet of 4957B RF Analyzer.

c) Firstly set the output frequency of the signal generator to f; (f;= fo-0.4xsweep width, the sweep width
is the setting value of the instrument), the power to -10 dBm, and the state of radio frequency output
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to on.

d) Press [Peak]l, [Mkr],[Delta Mode ]on the instrument.

e) Set the output frequency of the signal generator to f, (f,=f,+0.4xSweep width), and the output power
to -10 dBm;

f) Press the [Peak] key on the instrument and move the difference marker to f,. After sweep is
completed, read out the frequency difference Af of the two signals through the instrument.

g) Record the frequency difference Af and calculate the sweep width accuracy by the following
formula:

Span accuracy = 100x [Af-(0.8xspan)] /(0.8xspan)% (2)

h) Record the results in the corresponding test items of the Record Sheet of 4957B RF Analyzer.

i)  Turn off all frequency markers and set the sweep width of the instrument and the frequency of the
signal generator respectively according to the sweep widths of the instrument in the record sheet.
Repeat the steps c) to h) until all sweep width tests are completed.

16.2.4 Sweep time

Description: Display the amplitude modulation signal on the instrument at the zero sweep width,
and adjust the frequency of the modulation signal, enabling the peak intervals to be evenly distributed on
the screen. Count the frequency of the modulation signal, calculate the actual sweep time, and then
compare it with the specified time to obtain the sweep time accuracy. The sweep time accuracy is
guaranteed by design. In order to reduce the test time, select a typical sweep time to test and verify.

16.2.4.1 Testing Equipment

CompOosite SIGNal GENEIALON ........uuiiie ittt e e et e e s s e e e s sabeeee s 1464A/1461

Several test cables and adapters

16.2.4.2 Test steps

a) Connect the test equipment as shown in Figure 16-9, connect the radio frequency output of the
signal generator to the radio frequency input of the instrument, which is used to provide reference
frequencies for the composite signal generator.

b) Set the center frequency of the instrument to 3 GHz, the sweep width to 0 Hz, the resolution
bandwidth and the video bandwidth to 10 MHz respectively, and the number of sweep points to 201,
then the minimum settable sweep time is not higher than 10 ps, and the maximum settable sweep
time is 600 s. If the above settings meet the requirements of the "Sweep Time Range (Zero Sweep
Width)" item in the Record Sheet of 4957B RF Analyzer, it would be recorded as "V", otherwise it
would be recorded as "x.”

c) After resetting the signal generator, set the frequency to 3 GHz, the power to -5 dBm, [Modulation]
[Amplitude Modulation] [Amplitude Modulation Input], [Internal], [Back], [Amplitude Modulation On],
[Modulation Rate], 10 kHz, [Modulation Depth], 100%, [Internal Modulation Waveform Selection],
[Sawtooth Wave], [Modulation Type Linear], and turn on the amplitude modulation switch and the
radio frequency output switch.

d) Setthe scale type of the instrument to linear, the peak detection method, set the number of sweep
points to the default 1001 points, the resolution bandwidth to 3 MHz, and the video bandwidth to 3
MHz.

e) Setthe instrument[Sweep Time], 1ms, [Sweep Type Continuous Single].

f)  Setthe instrument, press [Peak], and use [Left Peak] or [Right Peak] to place the marker on the first
peak from the left. Press [Mkr] [Delta Mode], press [Peak] , and use [Left Peak] or [Right Peak]
to place the marker on the ninth peak from the left. To read out the difference marker reading,
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calculate as follows:
Sweep time error=100 x ((Marker difference reading x 1.25 - set sweep time) / set sweep time) %
3)
Record the results at the 1 ms sweep time in the corresponding test items of the Record Sheet of
4957B RF Analyzer.

g) Turn off the marker, and repeat the steps f) ~ g) for other sweep time listed in the table. Set the
modulation rate (Frequency) in step f) according to the following formula: Modulation rate =
10/sweep time settings

16.2.5 Resolution bandwidth

Description: Resolution bandwidth is used to represent the capability of the instrument to clearly
separate two input signals. It is subject to the influence of some factors such as IF filter bandwidth,
phase noise, and sweep time. Most spectrum analyzers can be used to test different resolution
bandwidths by using the LC filter, crystal filter, SAW, digital filter, etc.

Connect the output of the signal generator to the radio frequency input of the instrument. Set the
bandwidth of the 4957B to approximately 2~3 times the current resolution bandwidth (facilitate the
measurement of -3 dB bandwidth). Reduce the signal source output amplitude by 3 dB to determine the
actual -3 dB point. After the marker reference is set, the output value of the signal source is increased by
3 dB and is returned back to the previous level. Then sweep is started. The difference marker is taken as
the measured value of 3 dB bandwidth.

The reading value in the 4957B usable for 3 dB bandwidth test can be taken as the test value. The span
error of Analyzer may cause an error to the resolution bandwidth accuracy. Compared with the error of
resolution bandwidth, the span error can be neglected.

16.2.5.1 Testing Equipment

CompOosSite SIgNal GENEIALON ...........uvviiiiiee e e e e e e e e e e e e e e s e s e e e e e e e s e nnnrraeeeeeeeean 1464A/1461

Several test cables and adapters

16.2.5.2 Test steps

BNC cable
10MHz IN ] 10 MHz output

e saa le Adapter?

“ iggg : P

L =  /

Signal Generator
Adapter
Cables J RF Analyzer
Figure 16-10 Settings for Resolution Bandwidth Accuracy Test

a) Connect the test equipment as shown in Figure 16-10. The instrument is used to provide reference
frequencies for the signal generator.

b) Set the composite signal generator as follows: frequency is 100 MHz; power is -2 dBm; power step
is 1 dB.

c) Reset the instrument, press the [Model , [Frequency Analysis], [Measure] and [Occupied
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Bandwidth] keys to open the function of measuring occupied bandwidths; select the measurement
method XdB, and change X to -3.01 dB.
Set the center frequency of the instrument to 100 MHz, sweep width to 30 MHz, amplitude scale to 1
dB/graduation, and resolution bandwidth to 10 MHz. For the other items, keep the default values of
system.
Adjust the output power of the composite signal generator to make the signal be 2 to 3 scales below
the reference level.
f) Use the instrument to search the peak value, record the 3 dB bandwidth marker difference
Af-3 dB that is read out at this time; calculate the resolution bandwidth accuracy & by the following
formula, and fill the calculation results in the corresponding test item of the Record Sheet of 4957B
RF Analyzer.

S= Atmﬂxloo%
RBW (5)
Set the instrument according to the item column of “ Resolution Bandwidth Accuracy ” in the Record
Sheet of 4957B RF Analyzer, with the frequency bandwidth close to three times of the resolution

bandwidth. Repeat the steps f)~g) until all resolution bandwidth tests are completed.

16.2.6 Noise sideband

Description: Sideband noise is an indicator to represent the short-term stability of the local oscillator
signal frequency of the instrument.

Measure the sideband noises of the 1.0 GHz and 0 dBm reference signals at deviation points of 10 kHz,
100 kHz, 1 MHz and 10 MHz of the carrier wave. Average the sideband noise at each frequency
deviation point by using the noise marker and video averaging function. If there is a spurious response at
the set frequency deviation point, deviate the cursor from the spurious response to ensure the
measurement accuracy.

16.2.6.1 Testing Equipment

CompOosite SIGNal GENEIALON .........uiiie ittt e e e e e s s e e e e snneeeens 1464A/1461

Test cable and adapter

16.2.6.2 Test steps

| 10MHz input BNC cable 10 MHz output
- N
"» — — o 8 e ‘X‘
l | s@@ - C8 "
; ‘E% "‘.‘ 7 1
¥ — I

S —

Signal Generator
Adapter

Cables ),

RF Analyzer
Figure 16-11 Schematic Diagram of Sideband Noise Test

Connect the test equipment as shown in Figure 16-11, and the instrument is used to provide
reference frequencies for the composite signal generator.

Set the output frequency of the signal generator to 1GHz and the output power to 0dBm;

On the instrument, set [Freq] to 1 GHz, [Sweep Width] to 30 kHz, and [Amplitude] (Ref Level)
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d)

e)

f)

9)

h)

to 0 dBm.

Press [Mkr] , [Peak], [Delta Mode] on the instrument to set the difference marker to 10 kHz, and
turn on the noise marker.

Set the resolution bandwidth and video bandwidth according to Table 4; enable the averaging
function; and perform 10 times of averaging.

Record the difference marker amplitude value as the sideband noise at +10 kHz deviation point in
the corresponding measured value item of the Record Sheet of 4957B RF Analyzer.

Press [Mkr] - 10 kHz] on the instrument and record the difference marker amplitude value as the
sideband noise at the -10 kHz deviation point.

Set the instrument according to Table 4; test the single sideband noise at the deviation points of
+100 kHz, +1 MHz and +10 MHz successively; record the difference marker amplitude value in the
corresponding test item of the Record Sheet of 4957B RF Analyzer. If there is a spurious response
at the frequency deviation point under test, keep away from the spurious response when reading the
cursor value in the test.

Table 16-1 Sideband Noise Measurement Settings

Offset frequency Af | Span RBW Video bandwidth and averaging

+10 kHz 30 kHz 300 Hz Video  bandwidth is  30Hz;
averaging is On

+100 kHz 300 kHz 3 kHz Video Bandwidth 300 Hz Average
On

+1 MHz 2.2 MHz 10kHz Video Bandwidth 1 kHz Average On

+10 MHz 25 MHz 100 kHz Video Bandwidth 10 kHz Average
On

16.2.7 Explicit average noise level

Description: The explicit average noise level refers to the background noise observed by the
instrument when there is no additional noise or signal. The input port of the instrument is connected to a
50Q matcher. The normalized noise value observed when the input attenuation value is set to 0 dB is the
measured value of the average noise level.

16.2.7.1 Testing Equipment

50Q matcher

16.2.7.2 Test steps

a)

% 50Q matcher

Analyzer

Figure 16-12 Settings for Test of Explicit Average Noise Level
Connect the 50Q matcher to the radio frequency input port of the instrument according to Figure
16-12.

Explicit average noise; the preamplifier is on (2 MHz-10 MHz)
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Set the instrument as follows:

Starting frEQUENCY ...t et e e e are e e e e 2MHz
(=] T [T To IR 11T [ 1T o VSRR 10MHz
RETEIENCE IEVEL ... e -50 dBm
Y PP all marker Off
Resolution BandWILN ..........coocuiiiiiiiie e 100kHz
Vide0 BANAWIALN ......ooiiiiiiii e 30 kHz
AV T [T I 1] o L= PP RPPTRRRN Logarithm
L (= 1 0] ] 1= SRS On
1T (=T o 1o 1Y/ 1= SRR Mean

Press [Cursor] -> [Noise cursor off on] -> [Peak] -> [Maximum].
Press [Bandwidth] -> [Averaging on off] -> “5” -> [Confirm]; wait until “averaging 5/5” is shown on the
left side of the screen.
Read the peak value of the marker as the explicit average noise level of the 2 MHz to 10 MHz
frequency band in the case that the preamplifier is on, and record it in the corresponding test item of
the Record Sheet of 4957B RF Analyzer. Turn off the noise cursor and the averaging function.
Explicit average noise, the preamplifier is on (10 MHz-3 GHz)
Set the start frequency of the instrument to 10 MHz, the stop frequency to 3 GHz, and make the
others unchanged.
Repeat the steps c) to d).
h)  Read the peak value of the marker as the explicit average noise level of the 10 MHz to 3 GHz
frequency band in the case that the preamplifier is on, and record it in the corresponding test item of
the Record Sheet of 4957B RF Analyzer. Turn off the noise cursor and the averaging function.
Explicit average noise; the preamplifier is on (3 GHz ~ 6.5 GHz)
Set the start frequency of the instrument to 3 GHz, the stop frequency to 6.5 GHz; and make the
others unchanged.
Repeat the steps c) to d).
Read the peak value of the marker as the explicit average noise level of the 3 GHz to 6.5 GHz
frequency band in the case that the preamplifier is on, and record it in the corresponding test item of
the Record Sheet of 4957B RF RF Analyzer. Turn off the noise cursor and the averaging
function.
Explicit average noise; the preamplifier is off (2 MHz-10 MHz)
Set the start frequency of the instrument to 2 MHz, the stop frequency to 10 MHz, the reference
level to -20dBm, the preamplifier to be off; and make the others unchanged.
Repeat the steps c) to d).
Read the peak value of the marker as the explicit average noise level of the 2 MHz to 10 MHz
frequency band in the case that the preamplifier is off; record the value in the corresponding test
item of the Record Sheet of 4957B RF Analyzer. Turn off the noise cursor and the averaging
function.
Explicit average noise; the preamplifier is off (10 MHz ~ 3 GHz)
Set the start frequency of the instrument to 10 MHz, the stop frequency to 3 GHz, the reference
level to -20dBm, the preamplifier to be off; and make the others unchanged.
Repeat the steps c) to d).
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Q)

Read the peak value of the marker as the explicit average noise level of the 10 MHz to 3 GHz
frequency band in the case that the preamplifier is off; record the value in the corresponding test
item of the Record Sheet of 4957B RF Analyzer. Turn off the noise cursor and the averaging
function.

Explicit average noise; the preamplifier is off (3 GHz ~ 6.5 GHz)
Set the start frequency of the instrument to 3 GHz, the stop frequency to 6.5 GHz, the reference
level to -20dBm, the preamplifier to be off; and make the others unchanged.
Repeat the steps c) to d).
Read the peak value of the marker as the explicit average noise level of the 3 GHz to 6.5 GHz
frequency band in the case that the preamplifier is off; record the value in the corresponding test
item of the Record Sheet of 4957B RF Analyzer. Turn off the noise cursor and the averaging
function.

16.2.8 Second harmonic distortion

Description: When a signal is input to a nonlinear device (such as a mixer and amplifier, etc.), the
nonlinear device will generate the harmonics of the input signal, and the unwanted second harmonic
component attached to the signal is called For second harmonic distortion.

The composite signal generator provides a signal to the instrument to measure the second harmonic
distortion via a low-pass filter. The low pass filter removes any harmonic distortion from the signal source.
The composite signal generator is locked to the 10 MHz reference of the instrument.

16.2.8.1 Testing Equipment

CompoOosite SIgNal GENEIALON ...........evieiiiiee e ee e e e e e e e e e e e s e s rrr e e e e e e s nnnraneeeeeeeean 1464A/1461
One 1.0 GHz low-pass filter

One 3.0 GHz low-pass filter
One 3.5 mm (f)-3.5 mm (f) adapter
One BNC (m-m) cable

1 piece of 3.5 mm(m-m) cable

16.2.8.2 Test steps

a)

b)

BNC
10MHzIN

—— B M 10 MHz output

i
=
¥ =N

S —

Signal Generator
Adapte

Low-pass filter

3.5mm cable et RF Analyzer

Adapter Adanter
Figure 16-13 Settings of Second Harmonic Distortion Test
Connect the test instrument as shown in Figure 16-13. The instrument provides a 10 MHz frequency
reference for the composite signal generator and selects a 1 GHz low-pass filter.
Set the frequency of the signal generator to 900 MHz, the amplitude to -30dBm, and the radio
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frequency output is on.
c) Setthe RF analyzer as follows (other items remain the default settings of the system):

(01T a1 (=T o (=T U] o [ox PR UOTRRR 900 MHz
S = 1 SR 10kHz
REFEIENCE LEVEI ...ttt e e e e e e e e e rar e e e e e e e e e nnnraeneeeeeeas -30 dBm

d) Press [Peak] on the instrument. Adjust the power level of the signal generator so that the reading
of the RF analyzer is -30dBm=+0.1dB.

e) Press [Mkr] [Delta Mode] to set the center frequency to 1.8 GHz.

f) Press [Peak] after the instrument has completed a new sweep. Record the difference marker
reading in the item of 0.9 GHz second harmonic distortion of the Record Sheet of 4957B RF
Analyzer.

g) Connect the test instrument as shown in Figure 14, and use the 3.0 GHz low-pass filter.

h) Set the frequency of the signal generator to 2.5 GHz, and the amplitude to -30dBm.

i) Setthe instrument as follows (other items remain the default settings of the system):

(1T a1 1= i { (=T (U= o3 PR R 3 GHz
S 7= 1 10kHz
N 0T 0] 18 o = PR -30dBm
Y SRR RRTORRRR all marker Off

i) Press [Peak] on the instrument. Adjust the power level of the signal generator so that the reading
of the RF analyzer is -30dBm=+0.1dB.

k) Press [Mkr] [Delta Mode] to set the center frequency to 5 GHz.

l)  Wait for the new sweep to complete, then Press [Peak] . Record the difference marker reading in
the item of 2.5 GHz second harmonic distortion of the Record Sheet of 4957B RF Analyzer.

16.2.9 Mirror, multiple and out-of-band responses

Description: During frequency mixing, two input signals can generate the same IF signal with that of the
LO signal with the same frequency, with one signal frequency one IF lower than the LO and another
signal frequency one IF higher than the LO. In this case, one of the signal is called the mirror frequency
of the other. Each frequency of the LO has a mirror frequency of corresponding input signal, with the
difference of two IFs between the signal and frequency of the mirror frequency.

Test image, multiple and out-of-band responses on all frequency bands. The signal is applied to the
input port of the instrument for reference amplitude measurement. Then tune composite signal generator
to a frequency that causes a mirror, multiple or out-of-band response, and measure and record the
amplitude displayed on the instrument.

16.2.9.1 Testing Equipment

ComMPOSIte SIGNAI GENEIALON ........eieiiiiieiiee ettt ettt sbe e e snreeeneees 1464A/1461

Test cable and adapter
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16.2.9.2 Test steps

Figure 16-14 Settings of Mirror, Multiple and Out-of-band Responses

BNC cable
10MHz IN
 —
v“gr = | Adapter 10 MHz output
&= ?
¥ — - =

RF Analyzer

a) Connect the test equipment as shown in Figure 16-14. The instrument is used to provide reference
frequencies for the composite signal generator.

b) Set the frequency of the signal generator to 2 GHz and the power to -10dBm.

c) Set the instrument as follows:

(01T 0 10T (=T (U= o (o3 PSPPSR 2GHz
Y 0= o [ PO PPPP TP 10kHz
RETEIENCE LEVEL ...ttt s e et e e s nne e e e aaes -10 dBm
ReSO0IUtioN BaNAWILN.........cooiiiiiii e 10 Hz
VA To F=To TN o=V a Lo 111/ To |1 o RSP SR 10 Hz

d) Adjust the output power level of the composite signal generator, enabling the signal peak to be
close to the reference level of the instrument.

e) Onthe instrument, press [Peak] [Mkr] [Delta mode].

f)  Set the signal generator to each frequency point of  mirror, multiple and out-of-band response
corresponding to 2 GHz listed in the test item of the Record Sheet of 4957B RF Analyzer. Set the
reference level of the instrument to -40dBm, press [Peak] , and record the difference marker

amplitude value as the response amplitude in the corresponding test item of the Record Sheet of
4957B RF Analyzer.

16.2.10 Residual response

Description: It refers to the discrete response displayed on the display when the instrument is not
connected to the input signal.

16.2.10.1 Testing Equipment

50Q2 load matching
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16.2.10.2 Test steps

% 500matcher

RF Analyzer

Figure 16-15 Setting of Residual Response Test
Residual response, 10 MHz~6.5 GHz (Preamplifier On)
a) Connect the 50 Q matcher on the spectrum input port of the instrument according to Figure 16-15,
and set the instrument as follows:

(1T a1 1T i { (=T U= o3 SRR 65MHz
(R =To [T Loy YA (=] o] o 11T IR URPRTRRR 100MHz.
SN e, 110MHz
REFEIENCE IEVEL...c... et e e st e e e b e e e e s naeeeeanns -50 dBm
==V 00T o] 1 1= S PSPPSR On
ReSOIUtioN DANAWIALN .......eeiiiii e 10kHz
VIO DANAWITLN ..ot e e e e e e br e e e e s nneeeeaaa 3kHz

b) Turn on the limit line function, and set the upper limit line to -95dBm, and the noise level shall be at
least 5dB below the limit line. If not, it is necessary to decrease the resolution bandwidth and video
bandwidth so as to decrease the noise level.

c) Observe whether there is residual response on the noise baseline of the instrument. If yes, use the
marker to read out the residual response amplitude and record the measurement result. The test
should be such that the amplitude of the residual response signal is greater than the display
average noise level by more than 10 dB. If the residual response signal amplitude is small, the
resolution bandwidth should be further reduced to minimize the display average noise level.

d) Press [Freql] [Center Frequency] [1] tochange the center frequency. Repeat step 3 to check
the residual response of the frequency up to 6.5 GHz, record the measured maximum value in the
corresponding test item with the preamplifier on of the Record Sheet of 4957B RF Analyzer.

Residual response, 10 MHz~6.5 GHz (Preamplifier Off)

e) Set the instrument as follows:

(72T o1 (=] g 1= |81 1Y PRSI 65MHz
L =To BT ooy =T o] o1 o STV RPUPPTRI 100MHz.
SN e 110MHz
REFEIENCE LEVEL ...ttt e e et e e s nae e e e eae -20 dBm
e 2T 10 0] o] 1= SRS Off
ReSOIUtioN DANAWIALN ........eiii e 10kHz
Y/ To [=To I o= g Lo 1V o 11 L PRSP PPPPTPP 3kHz

f)  Turn on the limit line function, and set to -82dBm, and the noise level shall be at least 5dB below the
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limit line. If not, it is necessary to decrease the resolution bandwidth and video bandwidth so as to
decrease the noise level.

g) Observe whether there is residual response on the noise baseline of the instrument. If yes, use the
marker to read out the residual response amplitude and record the measurement result. The test
should be such that the amplitude of the residual response signal is greater than the display
average noise level by more than 10 dB. If the residual response signal amplitude is small, the
resolution bandwidth should be further reduced to minimize the display average noise level.

h) Press [Freql] [Center Frequency] [1] to change the center frequency. Repeat step h) to check
the residual response of the frequency up to 6.5 GHz, record the measured maximum value in the
corresponding test item with the preamplifier off of the Record Sheet of 4957B RF Analyzer.

16.2.11 Reference level

Description: The vertical scale position that has been calibrated on the instrument screen is used as the
reference of amplitude measurement. The reference level usually refers to the top scale line. Reference
level switching may cause a linkage of gain/attenuation. The error of reference level conversion is used
to assess the switching gain error of the instrument.

Note: If the error is large when the power meter performs a measurement at -60 dBm, you can directly
reduce the test result of -50 dBm by 10 dB, or connect a 10 dB attenuator that has been calibrated to the
input port of the instrument for test.

16.2.11.1 Testing Equipment

S T [ T= 10 =T g =T = 1 ) RS 1464A/1461
0T 0 1T (T PP ML2437A
01V Y= g o] (o] 1= OSSR MA2445D
0T ] ] 11 = SRR 81313

Test cable and adapter

16.2.11.2 Test steps

BNC cable
10MHz IN

‘[\_ — ",=~:-:ﬁ Cables Pr 10 MHz output

) Adapter

Signal Generator

) RF Analyzer

Power

Figure 16-16 Settings for Test of Reference Level Uncertainty and Scale Fidelity
a) Connect the power meter ML2437A to the power probe MA2445D, conduct zero calibration on them,
and set the calibration factor frequency to 50 MHz.
b) Connect the test equipment according to Figure 16-16. The instrument is used to provide
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reference frequencies for the composite signal generator. The output ends of the signal generator
are respectively connected to the instrument and the power probe via a power splitter.

c) Set [Amplitude J[Ref Level] on the instrument with the knob or the step key [1 )| ). If the maximum
and minimum reference levels can be set to +30 dBm and -120 dBm respectively, the indicator of
reference level range meets the requirement, and mark in the corresponding result of the Record
Sheet of 4957B RF Analyzer as “V’, otherwise mark as “x”.

d) Set the output frequency of the composite signal generator to 50 MHz and adjust the output power
to make the power meter reading be -3 dBm +0.05dB.

e) Set the instrument as follows:

(1T a1 (=T o { (=T V=] o (o3 PRI 50 MHz

RETEIENCE IEVEL..... e et e e e e e 0 dBm

Y=< o AT o | o S 1 kHz

LogarithmiC SCAIE UB/AIV .......ocuveiiiiiiiiee ettt e e e et e e s eneeee s 1dB

ReSOoIUtioN BaNAWILN.........cooiiiiiii et 10 Hz

f)  Onthe instrument, press [Peak] [Mkr] [Delta mode ].

g) Adjust the output power of the signal generator to reduce the power meter reading by 10dB
+0.02dB.

h) Set the reference level of the instrument to the reference level listed in the Record Sheet of 4957B
RF Analyzer, wait until the sweep is completed and then press [Peak] .

i) Record the difference marker amplitude reading of the instrument , make the following
calculations (difference marker amplitude reading of the instrument — currently set reference level,
and record the calculated value as the uncertainty of current reference level in the corresponding
testitem of the Record Sheet of 4957B RF Analyzer.

i) Repeat steps g) through i) to set the residual reference levels listed in the corresponding test items

of the Record Sheet of 4957B RF Analyzer.

16.2.12 Scale fidelity

Description: Scale fidelity is the error between the vertical scale and the theoretical value of the
instrument screen, which is used to assess the linearity of the analog-to-digital converter of the
instrument.

Test the fidelity at 10 dB/div, for which the resolution bandwidth is set to 10 Hz, and the initial amplitude

of the input signal is set at the 0 dBm reference level. When the signal amplitude is reduced, compare
the displayed signal amplitude with the reference level. The instrument provides a 10 MHz reference for
the signal generator.

Note: If the error is large when the power meter performs a measurement at -60 dBm, you can directly
reduce the test result of -50 dBm by 10dB, or connect a 10 dB attenuator that has been calibrated to the
input port of the instrument for test.

16.2.12.1 Testing Equipment

S 1o g T= 1o = g =] = Lo ) SRR 1464A/1461
POWET ML ...ttt e e e e e e st r e e e e e e e e e e nsbr e e e eeaeeeeannnnnnnees ML2437A
0T o] fo] o= O SPRT MA2445D
0T T ] ] 1 = SRR 81313
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Test cable and adapter

16.2.12.2 Test steps

BNC cable
10MHz IN

,/“"?—"1"&7» wer
:[l_gi ——— i B 'X‘ 2.4 m Pr 10 MHz output
“I ‘\ ;E g :::: ‘
y ‘ g l::::l J

) ) Adapter
Signal Generator

il ) RF Analyzer

- e o o o =

o~

Power Meter
Figure 16-17 Scale fidelity

a) Connect the power meter to the power probe and perform zero calibration; set the calibration factor
frequency to 50 MHz.

b) Connect the test equipment as shown in Figure 16-17. The instrument is used to provide reference
frequencies for the composite signal generator. The output ends of the signal source are
respectively connected to the instrument and the power probe via a power splitter.

c) Setthe RF analyzer as follows (other items remain the default settings of the system):

(01T a1 0= ] B (=T (U1 o [o3 SRR 50 MHz
RETEIENCE IEVEL..... . et e e e e e 0 dBm
Y OSSP Off
SWEEP WIALN .. e e e e e e e e nae e e e anaeeeeann 1 kHz
ResOoIUtioN BanNAWILN.........coooiiiiiiiiiie e 10 Hz

d) Set the frequency of the signal generator to 50 MHz, the amplitude to 6 dBm, and the amplitude
step to 0.05 dB.

e) Press [Peak] on the instrument.

f)  Adjust the output amplitude of the signal generator until the power meter reads 0 dBm + 0.05 dB.

g) Onthe instrument, press [Peak] [Mkr] [Delta Mode].

h) Adjust the output signal amplitude of the signal emitter to reduce the power meter reading by 10 dB
+ 0.05 dB.

i) Make the following calculations (difference marker amplitude reading of the instrument - power
variation value of the signal source), record the calculation data in the corresponding test item of the
Record Sheet of 4957B RF Analyzer, and repeat steps h) to i).

16.2.13 Overall level uncertainty

Description: The overall level uncertainty means the difference between the power reading of the
composite signal generator tested on the power meter and the reading of the signal generator tested on
the instrument. Being affected by the front-end program-controlled step attenuator, this index is used to
respectively test the amplitude accuracy index of each frequency point when the attenuation is set to
different values and when the attenuation is 0 dB, so as to ensure the test comprehensiveness.
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16.2.13.1 Testing Equipment

Composite SiIgNal GENEIALON .........uiiie ittt e e e e e e enaaeee s 1464A/1461
POWET METET .. s ML2437A
01T o (0] LSS MA2445D
01V T o] 11 =T SOOI 81313

Test cable and adapter

16.2.13.2 Test steps

BNC cable
10MHz IN

———— ———— wer

[ g '_\ Cables Pr 10 MHz output
I = e
¥ —

- Adapter

Signal Generator

) RF Analyzer

Power Meter
Figure 16-18 Test Settings for Overall Level Uncertainty

a) Connect the power meter to the power probe, and conduct zero calibration on them.

b) Connect the testing equipment as shown in Figure 16-18, and connect the SUM port of the power
splitter, the port PORT1 and the port PORT?2 to the radio frequency input port of the instrument and
the power probe respectively.

c) After resetting the signal generator, set the frequency to 10 MHz and amplitude to -15dBm.

d) Set the instrument as follows:

(072 01 (=T g 1= [ 01T TR 10 MHz

Y=< o AT T | o PR 100 KHz

REFEIENCE LEVEN ... ittt e e et e e e sste e e e s enae e e e aneeeeeann -10 dBm

F N 1] [N =V To] o R PP PRR 0dB

ResOoIution bandWIdth ... 1 kHz

RV T =T 3 o= a T 111/ T |1 o PSRRI 100 Hz

e) Adjust the output amplitude of the signal generator to make the power meter reading -25dBm.

fy f) Set the marker of the instrument to the peak value, read the level value L indicated by the
marker of the instrument and the test reading Lpower meter of the power meter, and calculate the
overall level uncertainty AL as follows:

AL =L—-Lyy 8)
g) Record the calculated AL in the Record Sheet of 4957B RF Analyzer as the test results of the

overall level uncertainty.
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h) Repeat step f) to test the overall level uncertainty index when the attenuation value of the internal
attenuator for the instrument is 10 dB and 20 dB.

i) Setthe reference level of the instrument to 20dBm, and change the output power level of the signal
generator to make the power meter reading -5dBm.

i) Repeat step f) to test the overall level uncertainty index when the attenuation value of the attenuator
is 30 dB.

k) Change the frequency settings of the signal generator, the power meter and the instrument
according to the Record Sheet of 4957B RF Analyzer, and repeat steps €) to i) until the test for all
attenuations at all frequency points is completed.

Overall level uncertainty (frequency response test)

I)  For the signal generator, set the frequency to 500 MHz and output power to -15dBm.

m) Set the calibration factor frequency of the power meter to be the same as that of the signal
generator, and adjust the output power level of the signal generator to make the power meter
reading close to -25dBm.

n) Set the center frequency of the instrument to 500 MHz, reference level to -10dBm, and attenuation
to 0dB, and repeat step f).

0) Change the frequency settings of the signal generator, the power meter, and the instrument
according to the Record Sheet of 4957B RF Analyzer, and repeat steps k) ~ m) for the test of all
frequency points with attenuation being reduced to 0dB.

16.2.14 Input attenuator

Description: The test switches uncertainty between the measured attenuations of the input attenuator
range within all bands. The reference input to the composite signal generator is provided by the 10 MHz
reference of the instrument. Switch the uncertainty by referring to the settings of the 0 dB attenuator.

16.2.14.1 Testing Equipment

ComposSite SIgNal GENEIALON ...........uvviiiiiee e et ee e e e e e e e e e s e s e e e e e e s e nnseraeeeeaeeean 1464A/1461

Test cable and adapter

16.2.14.2 Test steps

(1OMHZ IN BNC cable
" % 10 MHz output
| |

Adapter

Signal Generator

Cables

RF Analyzer

Figure 16-19 Settings for Test of Input Attenuator Conversion Uncertainty
a) Connect the test equipment according to Figure 16-19, and the instrument is used to provide
reference frequencies for the composite signal generator.
b) Set the output power level of the signal generator to -13dBm and the output frequency to 50 MHz.
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c) Press [Reset] on the instrument to set as the spectrum analysis mode, and set it as follows:

(01T a1 (=] o (=T V=] o (o3 PP 50 MHz
Y Y=o o AT o 1 o R 1 kHz
RETEIENCE LEVEN ... .t e e e e nre e e e -10 dBm
F N 1=] g TNV To] o R PR 0dB
ReSOIUtioN BANAWIALN.........coiiiiiiie e 10 Hz

Wait for the new sweep to complete, press [Mkr], [Peak], [ Delta Mode ], and take the attenuation value
of 0dB for the attenuator as a reference.

d) Settheinstrument, press [Amplitude] [Attenuation Auto Man], and set the attenuation value of the
attenuator according to the test table.

e) After the sweep is completed, press [Peak] , the amplitude value of the current difference marker
is the attenuator switching error .

f)  Repeat steps e) ~ f) until the attenuation values of all the attenuators in the table have been tested ,
and record the test results in the Record Sheet of 4957B RF Analyzer .

16.2.15 Input voltage standing wave ratio test

Description: The radio frequency input voltage standing wave ratio reflects the impedance matching
degree of the radio frequency receiving front end of the instrument. This indicator is mainly affected by
adapters, cables, attenuators, etc. The attenuation value of the attenuator is required to be greater than
or equal to 10dB during the test. The 4957B adopts the scheme of the sub-band switch combined with
electronic attenuator. Different electronic attenuators are used in the frequency bands of 9 kHz ~ 5.2
GHz and 5.2 GHz ~ 6.5 GHz. In order to avoid influence between each other, the instrument shall be set
to work in a suitable frequency range when testing the voltage standing wave ratio, so that only one
attenuator works in the test frequency band.

16.2.15.1 Testing Equipment

Handheld antenna fEEAEBT TESIEI .. .covee et e e et e e et e e e e e e eeanaeeeeeens 3680B
A set of 20201A calibration kit (including OPEN, SHORT and LOAD)

One piece of N-type calibration cable

16.2.15.2 Test steps

Antenna feeder

{ N-type calibration

RF Analyzer

Figure 16-20 Input Port Voltage Standing Wave Test
a) Set the appropriate parameters such as the frequency range, the source output power, etc. of the
antenna feeder tester, and select the VSWR display mode.
Perform single-port measurement calibration (including OPEN, SHORT and LOAD calibration) on
the antenna feeder tester at the end of the calibration cable.

2411248



4957B RF Analyzer User Manuals

Technical indicators and testing methods

b) After completing the calibration, remove the calibration kit from the end of the calibration cable and
connect it to the spectrum radio frequency input port of the instrument, as shown in Figure 20.

c) Pressthe [Reset] key on the instrument, wait for restart and enter the spectrum analysis and

measurement interface, and set the frequency range of the complete machine to 10 MHz ~ 5.2 GHz
and 5.2 GHz ~ 6.5 GHz respectively.

d) Use the marker function to read out the maximum voltage standing wave ratio (VSWR) on the
antenna feeder tester.

e) Record the test result in the corresponding test item of Record Sheet of 4957B RF Analyzer.
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Appendix A Record Sheet of 4957B RF Analyzer

Test Personnel:

Test Date:

Test Condition:

Record Sheet of 4957B RF Analyzer

No. Iltem

Unit

Standard Requirement

Results

Design and Structure

Structure: Handheld

Appearance color: Black

The complete machine features neat and beautiful appearance, clear
text display on the panel, flexible key and knob operation, and
convenient and reliable connection of the connectors, and free of
obvious mechanical damage and stains

Function

Spectrum measurement function

Measurement function of power kit

Audio frequency demodulation function

IQ capture function

Vector network analysis and measurement function

Options

Cable and Antenna Analyzer

Vector voltmeter

USB Power Meter

IA

Analog demodulation analysis

Channel sweep

Field Strength Meter

GPS function

Safety option

Directional analysis

Signal analysis

Signal generation

Vector network analysis performance indicator

Frequency range and

accuracy

30kHz~6.5GHz

1GHz: 1GHz+1000Hz

Frequencyresolution

2001MHz: 10

Power level

Large, small and manual setting

Port output power

dBm

Power range: -35 dBm ~ -5dBm10 MHz~6.5 GHz)

Power level accuracy

100MHz 2.5

500MHz 2.5

1.5GHz +2.5

2.5GHz +2.5

3.5GHz +2.5

4.5GHz +2.5

5.5GHz +2.5

6.5GHz +2.5
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Record Sheet of 4957B RF Analyzer (continued 1)

No. Item Unit Standard Requirement Results
Test port 1
Effective directivity 240 300kHz~6.5GHz Test port 2
Effective source Test port 1
] 233 300kHz~6.5GHz
Test port 1
Load matching =237 300kHz~6.5GHz
Test port 2
Test port 1
Reflected tracking +0.06 300kHz~6.5GHz
Test port 2
Transmission Test port 1
) +0.08 300kHz~6.5Hz
tracking Test port 2
. Test port 1
Dynamic range >95dB 300kHz~6.5GHz
Test port 2
Spectrum analysis performance indicator
9kHz 9kHz+21Hz
Frequency range
6.5GHz 6.5GHz+21Hz
1.0GHz(bandwidth 500kHz): +11.10
1.0 GHz (bandwidth 50 MHz): +1.03
1.0 GHz(bandwidth 500 MHz): +10.30
3.0 GHz (bandwidth 500 kHz): +12.70
3.0 GHz (bandwidth 50 MHz): +1.03
Frequency reading 3.0 GHz(bandwidth 500 MHz): +10.30
accuracy 4.5 GHz (bandwidth 500 kHz): +13.90
4.5 GHz (bandwidth 50 MHz): +1.03
4.5 GHz(bandwidth 500 MHz): +10.30
6.0 GHz (bandwidth 500 kHz): +15.10
6.0 GHz (bandwidth 50 MHz): +1.03
6.0 GHz(bandwidth 500 MHz): +10.30
1kHz +2.0%
10kHz +2.0%
) 100kHz +2.0%
Sweep width
1MHz +2.0%
accuracy
10MHz +2.0%
100MHz +2.0%
1GHz +2.0%
Range 10 us ~ 600 s (zero sweep width)
1ms +2.0%
Swp 10ms +2.0%
Time Accuracy 100ms +2.0%
1s +2.0%
1s +2.0%
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No. Item Unit Standard Requirement Results
/ 10MHz +10.0%
/ 3MHz +10.0%
/ 1MHz +10.0%
/ 300kHz +10.0%
RBW Accuracy / 100kHz +10.0%
/ 30kHz +10.0%
/ 10kHz +10.0%
/ 3kHz +10.0%
/ 1kHz +10.0%
+10kHz <-108
-10kHz <-108
+100kHz <-112
Sideband noise (carrier | dBc/Hz | -100kHz <-112
frequency 1GHz) +1MHz <-118
-1MHz <-118
+10MHz <-129
-10MHz <-129
2 MHz ~ 10 MHz (Preamplifier On) <-150
10 MHz ~ 3 GHz (Preamplifier On) <-160
Explicit average noise 3 GHz ~ 6.5 GHz (Preamplifier On) <-157
dBm
level L
2 MHz ~ 10 MHz (Preamplifier Off) <-135
10 MHz ~ 3 GHz (Preamplifier Off) <-140
3 GHz ~ 6.5 GHz (Preamplifier Off) <-138
Second harmonic dB 0.9GHz <-65
c
distortion 2.5GHz <-65
Mirror, 2GHz Image frequency 2280.5 MHz <-65
multiple
3.5GHz Image frequency 3780.5 MHz <-65
and dBc
out-of-band | 5 gp; Image frequency 5280.5 MHz <-65
responses
) 10 MHz ~ 6.5 GHz (Preamplifier On) <-95
Residual response dBm -
10 MHz ~ 6.5 GHz (Preamplifier Off) <-82
Logarithm scale: -120 dBm ~ +30 dBm, with step of 1
Range /
dB
/ 0dBm Reference
dB -10 dBm +1.20
Ref Level . dB -20dBm +1.20
Conversion
dB -30 dBm +1.20
error
dB -40 dBm +1.20
dB -50 dBm +1.20
dB -60 dBm +1.20
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Record Sheet of 4957B RF Analyzer (continued 3)

No. Item Unit Standard Requirement Results
-10dBm +1.00
-20dBm +1.00

Scale fidelity | dB -30dBm £1.00
-40dBm +1.00
-50dBm +1.00
-60dBm +1.00
50 MHz (Attenuation 0 dB, input -25 dBm): +1.80
50 MHz (Attenuation 10 dB, input -25 dBm): +1.80
50 MHz (Attenuation 20 dB, input -25 dBm): +1.80
50 MHz (Attenuation 30 dB, input -5 dBm): +1.80
2000 MHz (Attenuation 0 dB, input -25 dBm): +1.80
2000 MHz (Attenuation 10 dB, input -25 dBm): +1.80
2000 MHz (Attenuation 20 dB, input -25 dBm): +1.80
2000 MHz (Attenuation 30 dB, input -5 dBm): +1.80
3000 MHz (Attenuation 0 dB, input -25 dBm): +1.80
3000 MHz (Attenuation 10 dB, input -25 dBm): +1.80
3000 MHz (Attenuation 20 dB, input -25 dBm): +1.80
3000 MHz (Attenuation 30 dB, input -5 dBm): +1.80
4000 MHz (Attenuation 0 dB, input -25 dBm): +1.80
4000 MHz (Attenuation 10 dB, input -25 dBm): +1.80
4000 MHz (Attenuation 20 dB, input -25 dBm): +1.80
4000 MHz (Attenuation 30 dB, input -5 dBm): +1.80

Overall level 5000 MHz (Attenuation 0 dB, input -25 dBm): +1.80

uncertainty dB 5000 MHz (Attenuation 10 dB, input -25 dBm): +1.80
5000 MHz (Attenuation 20 dB, input -25 dBm): +1.80
5000 MHz (Attenuation 30 dB, input -5 dBm): +1.80
6000 MHz (Attenuation 0 dB, input -25 dBm): +1.80
6000 MHz (Attenuation 10 dB, input -25 dBm): +1.80
6000 MHz (Attenuation 20 dB, input -25 dBm): +1.80
6000 MHz (Attenuation 30 dB, input -5 dBm): +1.80
350 MHz (AttenuationQ dB, input -25 dBm): +1.80
650 MHz (Attenuation0 dB, input -25 dBm): +1.80
950 MHz (Attenuation0 dB, input -25 dBm): +1.80
1250 MHz (Attenuation0 dB, input -25 dBm): +1.80
1550 MHz (Attenuation0 dB, input -25 dBm): +1.80
1850 MHz (Attenuation0 dB, input -25 dBm): +1.80
2150 MHz (Attenuation0 dB, input -25 dBm): +1.80
2450 MHz (Attenuation0 dB, input -25 dBm): +1.80
2750 MHz (Attenuation0 dB, input -25 dBm): +1.80
3050 MHz (Attenuation0 dB, input -25 dBm): +1.80
3350 MHz (AttenuationQ dB, input -25 dBm): +1.80
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No. Item Unit Standard Requirement Results
3650 MHz (Attenuation0 dB, input -25 +1.80
3850 MHz (Attenuation0 dB, input -25 +1.80
4150 MHz (Attenuation0 dB, input -25 +1.80
4450 MHz (Attenuation0 dB, input -25 +1.80
4750 MHz (Attenuation0 dB, input -25 +1.80
Overall level uncertainty dB 5050 MHz (Attenuation0 dB, input -25 +1.80
5350 MHz (Attenuation0 dB, input -25 +1.80
5650 MHz (Attenuation0 dB, input -25 +1.80
5850 MHz (Attenuation0 dB, input -25 +1.80
6150 MHz (Attenuation0 dB, input -25 +1.80
6450 MHz (Attenuation0 dB, input -25 +1.80
Range / 0 ~ 30 dB, with step of 5 dB
/ Attenuation0 dB Reference /
dB Attenuation 5dB +1.20
Conversion dB Attenuation 10dB +1.20
uncertainty | 4 Attenuation 15dB +1.20
(50 MHz) dB Attenuation 20dB +1.20
dB Attenuation 25dB +1.20
Attenuator dB Attenuation 30dB +1.20
/ Attenuation0 dB Reference /
dB Attenuation 5dB +1.20
Conversion dB Attenuation 10dB +1.20
uncertainty dB Attenuation 15dB +1.20
(6 GHz) dB Attenuation 20dB +1.20
dB Attenuation 25dB +1.20
dB Attenuation 30dB +1.20
Input port voltage standing / 10 MHz ~ 6.5 GHz <200: 1

wave ratio

Other interface

GPS antenna interface: BNC

Maximum safe input level / +27dBm_(continuous wave, input attenuator is
Scale display / 0.1 ~ 10 dB per graduation, with minimum step of
VBW / Bandwidth range: 1 Hz~10 MHz (with step of 1-3)
RF interface / N type adapter (female)
o / USB interface: Type A, two
Communication ) o
/ USB interface: mini type, one
) Interface
interface / LAN Interface: RJ45 type
Frequency / Reference input/output, BNC
/
/

External trigger input interface:
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4957B RF Analyzer User Manuals
Appendix A Performance and Property Inspection Results
Record Sheet of 4957B RF Analyzer (continued 5)

No. Item Unit Standard Requirement Results
/ Dielectric Strength requires AC
/ Voltage 242 V, leakage current: <3.5 mA, 1min.
The insulation resistance between the power input end
Safety and the casing should not be less than 100 MQ under
The insulation resistance between the power input end
/ and the casing should not be less than 2 MQ in humid
environment.
1. “\"indicates normal function or meet the requirements; “X” indicates that the function is abnormal or
Remarks | does not meet the requirements;
2. "["indicates that there is no such test item on this device.
Comprehensive judgment: PassO FailO
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