Cevear
4024CA Spectrum Analyzer

User Manual

Ceyear Technologies Co., Ltd.



This manual applies to the following models of spectrum analyzers.

4024CA Spectrum Analyzer

Version: A. 2 May 2022, Ceyear Technologies Co., Ltd.

Service Consultation: 0532 - 86889847  400-1684191

Technical Support: 0532 - 86880796

Quality Supervision: 0532 -- 86886614

Fax:0532-- 86889056

Website: www.ceyear.com

E- mail: sales@ceyear.com

Address: No. 98, Xiangjiang Road, Huangdao District, Qingdao, Shandong Province

Zip Code: 266555



VERIFICATION OF
CONFORMITY

Certificate No.: CTL2107013135-EC

Applicant Ceyear Technologies Co, Ltd

Address No.98, Xiangjiang Rd, Huangdao District, Qingdao City, Shandong
Province

Product Spectrum Analyzer

Trademark . E{UCeyear

Model(s) 4024D, 4024, 4024A, 4024B, 4024C, 4024E, 4024F, 4024G,
4024H, 40241, 4024CA

Manufacturer : Ceyear Technologies Co. Ltd

Address : No.98, Xiangjiang Rd, Huangdao District, Qingdao City, Shandong
Province

Test Report CTL2107013135-E

Complies with the requirements of the
EC EMC directive 2014/30EU with amendments,
Test Standards:

EN 61326-1: 2013

Remarks:

Based on the voluntary assessment of the product sample and technical file, we
confirm that the above-mentioned product meets the requirements of the EC directive.
The CE mark as show below can be used, under the responsibility of the manufacturer
or the importer, after completion of an EC declaration of conformity and compliance
with all relevant EC directives

For Chief Executive
Oct. 28, 2021

Ehenzhen CTL Testing Technology Co., Lid
Add. Flooe 1-A, Baigha Technology Park. No 3011, Shahexi Road, Nanshan District, Shenzhen, China 518055

Tel: B6-755-85455154 E-Mall. chifictilab.com  web: www ci-ab com




VERIFICATION OF
CONFORMITY

Certificate No.:  CTL2107013135-SC

Applicant . Ceyear Technologies Co. Ltd
Address : No.98, Xiangjiang Rd, Huangdao District, Qingdao City,

Shandong Province , China
Product Spectrum Analyzer
Trademark E{Ceyear

4024 4024A, 40248, 4024C, 4024D, 4024E, 4024F, 4024G,
4024H, 40241, 4024CA

Manufacturer ' Ceyear Technologies Co  Ltd

Address No 98, Xiangjiang Rd, Huangdao District, Qingdao City,

Shandong Province , China

Test Report CTL2107013135-S

Complies with the requirements of the

LVD Directive 2014/35/EU

Test Standards:

EN 61010-1:2010+A1:2019

Remarks:

Based on the voluntary assessment of the product sample and technical file, we
confirm that the above-mentioned product meets the requirements of the EC directive
The CE mark as show below can be used, under the responsibility of the manufacturer
or the importer, after completion of an EC declaration of conformity and compliance
with all relevant EC directives

Model(s)

Fg®

For Chief Executive

Oct 29, 2021
Shenzhen CTL Testing Technology Co., Lid
Add.: Floor 1.A, Baisha Technology Park. No 3011, Shahexi Road. Narshan Disticl, Sheruzhen, Chins 518085

Tel: 86-755-89459104 E-Mail. ctiicth-Igb com  wab: www cli-Eab com




VERIFICATION OF
CONFORMITY

Certificate No. : CTL2107013135-RC

Applicant . Ceyear Technologies Co Ltd
No 98, Xiangjiang Rd, Huangdao District, Qingdao City, Shandong
Province, China

Address

Product . Spectrum Analyzer

Trademark . B{Ceyear

4024D, 4024, 4024A, 40248, 4024C, 4024E, 4024F, 4024G,
4024H, 4024L, 4024CA

Manufacturer Ceyear Technologies Co.,Ltd

Model(s)

No .88, Xiangjiang Rd, Huangdao District, Qingdac City, Shandong
Province, China
Test Report CTL2107013135-R

Address

Complies with the requirements of the
EC RoHS Directive 2011/65/EU & Amendment 2015/863
Test Standards:
IEC 62321-1:2013, IEC 62321-2:2013

IEC 62321-3-1:2013, IEC 62321-3-2:2013
IEC62321-4: 2013+A1:2017, IEC 62321-5:2013

IEC 62321-6:2015, IEC 62321-7-1: 2015

IEC 62321-7-2: 2017, IEC 62321-8: 2017
Remarks:
Based on the voluntary assessment of the product sample and technical file, we
confirm that the above-mentioned product meets the requirements of the EC directive
The CE mark as show below can be used, under the responsibility of the manufacturer
or the importer, after completion of an EC declaration of conformity and compliance
with all relevant EC directives

CE 1~

For Chief Executive
Oct. 28, 2021

Shenzhen CTL Testng Technology Co . LY

Add - Floor 1-A Baisha Technology Park, No 3011, Shahex Road, Nacshan Distrct. Shanzhan, Ching 518085

Ted. 80-755-80406104 E-Mar cifdct)-lsl b www Stk com






Foreword

Thank you for choosing and

using 4024CA spectrum
analyzer developed and
produced by Ceyear

Technologies Co., Ltd.! This

product features quality,
precision and excellence, and
has a high cost performance

among similar products.

We will take the responsibility
to meet your needs and provide
you with high - quality
measuring  instruments and
good after -sales service. We
aim to provide "high quality and

I BZPSKkLOETL
operate on the principle of
making customers satisfactory

with our products and services.
Manual No.
AV2.731.1244SSCN

Version

A2 2022.05

Ceyear Technologies Co., Ltd.

Manual Authorization

The contents of this manual are
subject to change without
notice. The contents and terms
used in this manual are
interpreted by Ceyear

Technologies Co., Ltd.

The copyright of the manual

pL olfdg | of

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

infringer.
Product warranty

The warranty period of this
product is 18 months from the

ship@eilk The

instrument manufacturer  will
repair or replace the damaged
component s according to the
user's requirements and actual
conditions within the warranty
period. For specific
maintenance issues, see the

contract.
Product quality certificate

This product is guaranteed to
meet the specifications in this
manual from the date of
delivery. The calibration and
measurement are completed by
measuring bodies with
qualification, with relevant data
to be provided for reference by

users.

Quality/Environmental

Management

This product complies with the

quality and environmental

management systems during
R&D,

testing. Ceyear

manufacturing and
Technologies
Co., Ltd. is qualified and has
passed ISO 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. In case of
any failure of observing the rule
or maloperation, personal injury
can occur. Further operation
cannot be proceeded until the
warning conditions are fully

understood and met.

EF L

some important information

which will not cause danger . It
reminds the wuser to pay
attention to a certain operation

process, operation method o r
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.

PY Z1i By indicatbsT § 1 L
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6 Interference Analyzer Measurement Mode(Option)
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1.1. About the Manual
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spectrum analyzer, as well as the instrument - related documents provided to users.

About the Manual 1

Related Documents 3

1.1. About the Manual

This manual introduces the basic functions and operation methods of 4024CA spectrum analyzer
produced by Ceyear Technologies Co., Ltd. It describes such contents as pr oduct features, basic
operations, menu description, 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 facil itate your skillful use of such instrument, please read carefully

and follow this manual in advance for correct operation.
This manual contains the following chapters:

Overview

B

It gives an overview of the main features, functions and typical application areas of 4024CA

spectrum analyzer, as well as its main technical indicators.

Start Guide

B

This chapter introduces the unpacking self -test, safety instructions, battery installation and
replacement and user inspection of 4024CA spectrum analyzer, so that u sers can unpack for model
confirmation and appearance inspection; to ensure your safety and proper use of the instrument,
please be sure to read the safety instructions carefully before use; battery installation and
replacement explains the method of routi ne battery maintenance and replacement steps; user

inspection explains the process and status of the spectrum analyzer startup and shutdown.

Basic Operation

B

The front panel and interface of 4024CA spectrum analyzer are described in detail.
Spectrum Ana lyzer mode

B

Typical measurements in the spectrum analysis mode of 4024CA spectrum analyzer are introduced,

and the menu structure of spectrum analysis is given and explained.
. Interference Analyzer Measurement Mode

The Spectrogram measurement and RSSI measurement in the Interference Analyzer measurement
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mode are introduced, and the menu structure of Interference Analyzer is given and explained.
Location Analyzer Measurement Mode

The three measurement methods for typical measurements in the Location Analyzer measurement
mode and the corresponding schematics are presented, and the menu structure of  Location Analyzer

measurements is given and explained.

Real- Time Spectrum Measurement Mode

B

The DPX measurement and Spectrogram measurement in Real Time Spectrum measurement mode

are introduced, and the menu structure of Real- Time Spectrum analysis is given and explained.
. GSM/EDGE Measurement Mode

The typical measurement methods in GSM/EDGE measurement mode and the corresponding
schematics are presented, and the menu structure of GSM/EDGE measurement mode is given and

explained.
LTE Analyzer Measurement Mode

The eight measurement modes of typical measurements in LTE Analyzer measurement mode and the
corresponding schematics are introduced, and the menu st ructure of LTE Analyzer measurement

mode is given and explained.
. 5GNR Measurement Mode

The beam measurement, multi - PCI measurement, indoor and outdoor route Map location and the
corresponding schematics in 5GNR measurement mode are introduced, and the menu structure of

5GNR measurement is given and explained.

Technical Specifications

B

The functional characteristics of each complete part and module of 4024CA spectrum anal yzer are
introduced in conjunction with the functional block diagram of the instrument. A list of
recommended instrumentation for 4024CA spectrum analyzer is given, and several performance
characteristics measurement methods and procedures for 4024CA spect rum analyzer, such as

third - order cross-tuning, are introduced.
Fault Message Description and Repair Method

A description of the failure message of 4024CA spectrum analyzer and how to repair it when there is

a problem that is difficult to solve are given.

Appendix A

B
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1.2 Related Documents

4024CA spectrum analyzer qualification records are given.

1.2 Related Documents

Product documentation for 4024CA spectrum analyzer includes:
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
operation, measurement, and maintenance, etc. The purpose is to guide users to fully understand
the functional characteristics of the product and master common testing met  hods of the instrument.

Main chapters include:
Manual Navigation
Overview
Start Guide
Basic Operation
Spectrum Analyzer mode
Interference Analyzer measurement mode (option)
Location Analyzer measurement mode (option)
Real Time Spectrum measurement mode (option)
GSM/EDGE measurement mode (option)
LTE Analyzer measurement mode (option)
5GNR measurement mode (option)
Technical Specifications
Fault Message Description and Repair Method
Appendix A

Program Control Manual

This manual introduces remote programming basics, SCPI basics, SCPI, programming examples and
I/0 driver function library in detail. The purpose is to guide users to quickly and comprehensively

master the program control commands and methods of the instrument.  Main chapters include:
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1.2 Related Documents
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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2.1 Product Overview

2 General

This chapter introduces the main features, functions, typical applications and technical indicators of
4024CA spectrum analyzer.

Product Overview 5
Safe Operation Guide 9
Main Technical Indicators 16

2.1 Product Overview

4024CA spectrum analyzer is a broadband handheld Real Time Spectrum analyzer designed for field
testing, with a maximum real -time analysis bandwidth of 120MHz and multiple measurement modes
such as Real Time Spectrum analysis, 5GNR demodulation analysis, LTE FDD/TDD demodulation
analysis, GSM/EDGE demodulation analysis, Location Analyzer, as well as multiple intelligent
measurement functions such as field strength measurement, channel power, occupied bandwidth,
adjacent channel power, audio demodulation, harmonic distortion, spectrum emission mask/spurious
emission mask, and indoor/outdoor Map location . It is designed with 8.4 -inch large screen LCD and
capacitive touch screen to facilitate user operation, and constructed of handheld chassis, with small

volume, light weight, flexible power and easy mobility, suitable for on - site use.

4024CA handheld spectrum analyzer can be applied to mobile communications, microwave
communications, radar, satellite communications and other equipment field commissioning,
installation maintenance, wireless communications signal demodulation analysis, interference source
direction finding and map positioning, broadband modulation or transient signal test analysis and
other fields, providing users with a more complete solution for the field spectrum test. The
appearance diagram is shown in Figu re 2- 1.

Figure 2-1 4024CA spectrum analyzer
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Product functions 7
Typical applications 8

2.1.1 Product features

Basic functions 6
High performance 6
Agility 7

2.1.1.1 Basic functions

The 4024CA spectrum analyzer is based on a highly integrated, modular and standardized design

concept, with excellent performance. It is characterized by:

1) Multiple measurement modes: spectrum analysis, Interference Analyzer (Spectrogram, RSSI),
Real- Time Spectrum analysis (digital fluorescence, Spectrogram), Location Analyzer (Point scan,
horizontal scan, map positioning), 5GNR measurement, LTE FDD/TDD demodulation analysis,
GSM/EDGE measurement, etc.;

2) Multiple intelligen t measurement functions: field strength measurement, channel power, occupied
bandwidth, adjacent channel power, audio demodulation, harmonic distortion, spectrum emission
mask/spurious emission mask, indoor/outdoor @ Map location, etc., supporting GPS/BeiDou

positioning and frequency taming calibration for the internal crystal oscillator;
3) Full-band preamplifier: standard configuration;

4) Resolution bandwidth: 1Hz -10MHz (1- 3 times step), 20MHz.

2.1.1.2 High performance

1) Frequency coverage:

From 9 kHz to 9 GHz.

2)displayed average noise Level:

Up to -160dBm at 1Hz RBW.

3) Phase noise performance:

-110dBm/ Hz at 100kHz Frequency offset at 1GHz carrier.

4) Third - order interception point:
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+13dBm (Typical).

5) Amplitude accuracy:
k; -9GHzy. ~
6) Sweep speed
Fastest sweep time for 1GHz span <20ms.
7) Real-Time Spectrum
Support two display modes of digital DPX spectrum and Spectrogram.
Maximum real - time analysis bandwidth: 120MHz;
y8§28202Z wwta 1 ENTOOL TSZL P
8) 1Q capture
512M large - capacity 1Q data capture function.
2.1.1.3 Agility
1) Various auxiliary test interfaces:

10MHz reference input and output interface, GPS antenna interface, zero -span IF output interface,

external trigger input interface, etc.
2) Easy and fast user experience:

8.4-inch large screen with high brightness LCD and large font display, convenient capacitive touch
screen operation, integrated design of LCD and touch screen, multiple display modes and automatic

backlight brightness adjustment, etc.

3) Operating temperature  range: -10 to 55

Can be powered by battery or adapter.

2.1.2 Product functions

The 4024CA spectrum analyzer has a rich set of measurement functions, including

U Spectrum analysis: for basic spectrum analysis of signals, including field strength measurement,
channel power, occupied bandwidth, adjacent channel power, audio demodulation, harmonic
distortion, spectrum emission mask/spurious emission mask, indoor/outdo or Map location, etc.,
supporting GPS/BeiDou positioning and frequency taming calibration for the internal crystal

oscillator;



2 General

2.1 Product Overview
U Interference Analyzer (option), for measurement of signal spectrum diagram, Spectrogram and

RSSI (Received Signal Strength Indication);
U Location Analyzer (option), for positioning of interference sources or unknown signal sources;

U Real-time spectral analysis (option), for fluorescence spectrum and 3D Spectrogram analysis of

transient signals;
U GSM/EDGE measurements (option), for demodulation analysis of GSM/EDGE signals;

U LTE Analyzer (option), for demodulation analysis and measurement of FDD frequency division

multiplexing and TDD time division multiplexing;
U 5GNR (option), for demodulation measurement of single or multi - carriers of 5G signals;

U 120MHz analysis bandwidth (option), for zero span of 120MHz bandwidth, analog IF output,
Real Time Spectrum analysis, etc.

2.1.3 Typical applications
1) Comprehensive field performance evaluation of wireless communication base stat ions

4024CA spectrum analyzer provide s with demodulation analysis of 5GNR, LTE FDD/TDD, GSM/EDGE
and other wireless communication signals and Real Time Spectrum analysis of 120MHz bandwidth.
Featuring handheld structure, small volume, light weight and battery power, it can be applied to the

field installation, commissioning and maintenance support of wireless communication base stations.
2) Field test and diagnos is of transmitter and receiver

4024CA spectrum analyzer has a variety of measurement modes such as spectrum analysis,
Interference Analyzer , Real Time Spectrum analysis and Location Analyzer, as well as intelligent
measurement functions such as indoor/outd oor Map location, field strength measurement, channel
power, occupied bandwidth, adjacent channel power, carrier -to-noise ratio, spectrum emission mask,
spurious emission mask and harmonic distortion, which can provide comprehensive spectrum

analysis and diagnostic services for the field test of transmitter and receiver.
3) Real-time monitoring and interference identification of broadband spectrum

4024CA spectrum analyzer is applicable to electromagnetic environment detection, radio
Interference Analyzer, electromagnetic environment background evaluation, Real Time Spectrum
monitoring and identification of illegal channel interference signals through external omnidirectional

or directional antenna, to monitor and capture broadband interference signals, in  termittent signals

or transient interference signals in space.
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2.2 Safe Operation Guide

Please read carefully and strictly observe the following precautions!

We will spare no effort to ensure that all production processes meet the latest safety standardsa  nd
provide users with the 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 t o 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 t he product correctly
according to its restrictions to avoid personal injury or property damage. You will be responsible for
problems caused by improper use of the product or noncompliance with the requirements, and we
will not be held responsible. Therefor e, 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.

. Safety marks 9
. Operation Status and Locations 11
. Electrical Safety 12
. Operation Precautions 13
. Maintenance 14
. Batteries and Power Modules 15
., Transportation 15
. Waste Disposal/Environmental Protection 16

2.2.1 Safety marks

Product-related marks 9

Manual-related marks 11

5

2.2.1.1 Product -related marks

Safety marks on the products are described as follows (Table 2 - 1):
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Table 2- 1 Products safety marks

attention to.

It reminds users of the operation
information or instructions to be

paid attention to.

Symbol Meaning Symbol Meaning
Notice, reminding users of O
A information to be paid special | Power ON/OFF

Notice, handling heavy equipment.

Standby indication

Danger! Hazard of electric shock.

Warning! Hot surface.
Protective conductive end
= DC/AC
Ground
O Reinforced insulation protection of

the instrument

mEEED> PP

Ground terminal

EU mark for
accumulators.

batteries and

Please refer to ltem 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 separate collection of

electronic devices.

Please refer to Iltem 2 of "2.2.8

i »
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— Waste Disposal/Environmental
Protection” in this section for

specific instructions.

Warning! Radiation.
Please refer to Item 7 of "2.2.4

Operation  Precautions” in thi s

section for specific instructions.

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:

A Danger

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.

Notice

Notice mark, indicating some important information which will not cause danger.

Tips mark, information about the instrument and its operation.

2.2.2 Operation Status and Locations

Please note before operating the instrument:
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1) Unless otherwise specified, the 4024CA spectrum analyzer should be operated in an environment
that allows for smooth placement of the instrument and indoor/outdoor operation. The maximum
altitude for operating the instrument shall not exceed 4,600m, and the maximum altitude for
transporting the instrument shall not exceed 4,600m. The range of actual supply voltage is 10% of

the marked voltage, and the range of supply frequency is 5% of the marked frequency.

2)Unless otherwise specially stated, the in strument 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).

3)Do not place the instrument in an environment where mist is easily formed, for example, moving
the instrument in a environment where cold and heat are in alternation, where water droplets

formed on the instrument may cause electric shock and other hazards.

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

5)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, whi ch 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) Before the instrument is powered on, the actual supply voltage should match the supply voltage
marked on the instrument. If the power supply voltage changes, the fuse model of the instrument

shall be changed synchronously.

2) According to the power requirements of the real panel of the instrument, a three - core power cord
should be adopted wh ile ensuring reliable grounding of the ground wire during operation. Either
floating ground or poor grounding may cause damage to the instrument and even cause injury to

operators.

3)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.
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4)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.

5)Do not use damaged power cords. Before connecting the instrument to the power ¢ ord, 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.

6) The TN/TT power supply network is required for the instrument, an  d the maximum rated current of
its fuse is 16A (if a fuse with higher rated current is used, it shall be discussed and determined with

the manufacturer).

7)Keep the socket clean and tidy, and ensure the plug and the socket in good contact and reliable

engagement.

8) Neither the socket nor the power cord can be overloaded, otherwise fire or electric shock will be

caused.

9) The instrument shall comply with IEC60950 - 1/EN60950-1 or IEC61010-1/EN 61010-1 standards

to connect with PC or IPC.

10) 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.

11) If the instrument needs to be fixed at the test site, a qualified electrician is required to install th e

protective earth wire between the test site and the instrument first.

12) Take appropriate overload protections to prevent overload voltage (caused by lightning, for

instance) from damaging the instrument or causing personal injury.

13) When opening the housing of the instrument, do not place objects not belonging to the interior
of the instrument, otherwise, short circuit, damage to the instrument and even personal injury may

be caused.

14) Unless otherwise stated, the instrument has not received any wat erproof treatment, so keep the

instrument from contacting with liquid to prevent damage to the instrument or even personal injury.

15) Do not place the instrument in an environment where fog is easily formed, for example, moving
the instrument in a 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)Instrument operators need to have certain professional and technical knowledge, goo d

psychological quality, and certain emergency response capabilities.
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2)Before moving or transporting the instrument, please refer to the relevant instructions in "2.2.7
EOEZPNBOTETSHZ O TFi8§P PLITS§HZ

3)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 r eason and solve the symptoms.

AH%yLEPL OLOLO Tbh TFL OLyYyLIEZT 8ZPTOUI TSHZP §Z

section before disassembling this instrument for disposal.

5)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.

6)In case of fire, the dama ged instrument will release toxic substances. Therefore, the operators

should wear appropriate protective equipment (e.g. Protective masks and exposure suits) for safety.

7)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 drive), it will not prov ide other functions except the 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 communic ation disturbance in residential areas. Therefore, operators need to take relevant

measures to reduce the impact of such disturbance.

Class B equipment:
Equipment 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.
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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 wit h 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 sho rt 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.

6) 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.

7)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) 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.

2)The handle of the ins trument 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.
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3)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) Do not dispose of device s 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.

2)Do not dispose o f 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 serv ice center of the

manufacturer for corresponding disposal so as not to damage the environment.

3)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.

4)During the reprocessing, please refer to the safety operation rules recommended by the
manufactu rer to dispose of toxic substances or fuel released from the product with specific methods

to avoid causing personal injury.

2.3 Main Technical Indicators

The 4024CA spectrum analyzer have been strictly tested for technical indicators at the factory, and
users can also test and verify it in accordance with the technical indicators provided in this manual.

The main technical indicators of 4024CA spectrum analyzer are shown in Table 2 -2.

Operating indicators

The 4024CA spectrum analyzer shall be stored at ambient temperature for 2 hours and warmed up
for 30 minutes to meet all performance metrics within the given operating temperature range. The
supplementary features given in the form of typical values are for user reference only and not for

assessment.
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Figure 2-2 Technical indicators of 4024CA spectrum analyzer

Test Item Requirements
Model 4024CA
Frequency range 9kHz 9GHz
Frequency reference Nominal frequency: 10MHz
XoLeovLzii OLOLOLZI L LOOBO T Btempé&rdauFe
stability + calibration accuracy)
68726 OETL NNZ T LEO
ELZNLOETOOL PTE{ §y sTHI < NNAYETSIL T
aZ8T8Ey 1 Eysi OET8HZ Ei1 1 OOEI T NNZ
Note: By default, the time until the last calibration is 1 year.
Sweep Time ¢ EZ 6 L -60008s (#ro span)
11 ODOEI T GLOb PNEZ
Frequency reading accuracy XOLevLZi1 OLEKBOT Ei 1 ODOEI T O60L B8eov
PNEZ OLPHBbyOTSH6Z | EZKNEB
Span Range: 10Hz- 9GHz or OHz (zero span)
Accuraci
RBW 1Hz- 10MHz (in 1- 3 steps), 20MHz
VBW 1Hz- 10MHz (in 1- 3 steps), 20MHz
Single sideband phase noise -108dBc/Hz at10kHz frequency offset -110dBc/Hz  atl00kHz  frequency
<EQOO8LO - Y~ ik offset
-118dBc/Hz at1MHz frequency offset -129dBc/Hz  atlOMHz  frequency
offset
Displayed average noise level Preamplifier OFF
¢ ybEkKk 1BZZL1I T -140dBm 2MHz- YA~ (G -138dBm 3GHz-9GHz
input attenuation, average Preamplifier ON:
detector, logarithmic video type, -160dBm 2MHz- Y~ -157dBm 3GHz-9GHz
RBW normalized to 1Hz,
- < <
Residual responses Exceptional frequency: 3.15GHz
(RF  input matching, 0dB | %OL EZ Ny § O-82dBm (¢0XMMz - 9GHz)
attenuation) v%OL EZ Ny § G854Bm (1ONIHz - 9GHz)
Second harmonic distortion -65dBc  50MHz-2GHz
(Attenuation 0dB, -30dBm input) -70dBc  2GHz 4.5GHz
Third- order intermodulation k; Z -5.2GKz"
distortion k: Z YA G YA
(-15dBm dual tone signal, 100kHz
interval, attenuation 0dB,

preamplifier OFF)




2 General

2.3 Main Technical Indicators

Table 2-2 (Continued)

Absolute amplitude accuracy
(input signal 0dBm to -50dBm, all
for

settings auto -coupling,

Z & dpd T

SIS <

k; -9GHzy ~ (i

Input attenuator

Attenuation range : 0dB-30dB, 5dB step

of AC to DC conversion of the
power adapte r)

ANBTIF OZI LOTESZTI K ;
Maximum safe input level k; Z TI N§1 Ey k; ETTLZOETSHZ
(Continuous wave input ,
preamplifier OFF)
Reference Level Range: - 150dBm to +30dBm , 1dB step
<BhZljLOPS8BZ OUZi L (ReferénZeTLével: 0dBm to - 60dR)
Overall dimensions ¢ ~ BZZ 7 27
rear support, etc.
Weight (excluding battery) G6
Working temperature: -10 to +50 (battery operating temperature: 0 to +45 relative humidity
80%RH)
Storage temperature -40 to +70 (battery storage temperature: -20 to +60 relative humidity
80%RH)
Electromagnetic compatibility Complies with 3.9.1 in GJB 3947A-2009
Power input type AC power adapter: output 15V pc, 4A
Lithium -ion battery: 10.8V
Battery power duration 2h (typical)
Instrument power consumption e
(without charging the battery , loss

Test port

RF input: N-type female connector

Other interface

10MHz reference input/output: BNC female connector
External trigger input: BNC female connector
IF output: BNC female connector

GPS antenna input: BNC female connector
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3.1 Unpacking self -test

3 Start Guide

This chapter introduces the unpacking self -test, safety instructions, battery installation and
replacement and user inspection of 4024CA spectrum analyzer, so that users can unpack for model
confirmation and appearance inspection; to ensure your safety and proper use of the instrument,
please be sure to read the safety instructions carefully before use; battery installa tion and
replacement explains the method of routine battery maintenance and replacement steps; user

inspection explains the process and status of the spectrum analyzer startup and shutdown.

Unpacking self - test 19
Safety instructions 20
Battery installation and replacement 24
User check 26

3.1 Unpacking self - test

Model confirmation 19

Appearance inspection 20

3.1.1 Model confirmation

Instrument movement

Because the instrument is a valuable item, it should be handled with care when moving.

When you open the package, you will see the following items:

a) 4024CA Spectrum Analyzer 1
b) Power adapter 1
c) 3- core power cable 1
d) Quick Start Guide 1
¢) USB cable 1
f) Built - in rechargeable lithium -ion battery 1
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g) Certificate of Quality 1
h) Options Several
i) Packing list 1

Please check carefully for any incorrect or missing items against the order contract and the packing
list. If there is any problem, please contact our operation center according to the contact information

in the preface, and we will solve it as soon as possible.
3.1.2 Appearance inspection

Check the instrument carefully for any damage during transportation. It is strictly prohibited to
switch on the instrument if any obvious damage to the instrument is found. Please contact our
operation center according to the contact information in the preface. We will repair or replace

ground product accordingly as soon as possible.

3.2 Safety instructions

The 4024CA spectrum analyzer conforms to the safety requirements specified in GJB3947A -2009.
There are no user-operable parts inside this instrument, please do n ot open the instrument shell
without permission, otherwise it may cause personal injury. To ensure your safety and proper use of

the instrument, please read the following safety instructions carefully before use.

. Environmental Requirements 20
. Power cord selection 21
. Power supply requirements 21
. Electrostatic discharge (ESD) protection 22
. Input/output port protection 23

Cleaning front panel display 23

3.2.1 Environmental Requirements

In order to ensure the service life of 4024CA spectrum analyzer and the validity and accuracy of

measurement, please carry out t he tests under the following environmental conditions:
1) Temperature range:
Storage temperature range: -40 to +70

Operating temperature range: -10 to +50
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Operating temperature range when battery powered: 0 to +45

2)Low air pressure:

Low air pressure (altitude): 0 -4600m

Since the storage temperature range of the instrument equipped with battery is  -20 to 60 , the
instrument should not work continuously for a long time when it is equipped with the battery at high
temperature, to avoid danger caused by high internal temperature. It is recommended to use an
adapter for power supply .

3.2.2 Power cord selection

The 4024CA spectrum analyzer uses a three-prong power cord in line with international safety
standards. When in use, insert a suitable power socket with protective ground so that the power
cord can ground the shell of the instrument. 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.

3.2.3 Power supply requirements

The 4024CA spectrum analyzer can be powered in three ways:

1) AC power supply and adapter

When adopting AC power supply, the enclosed AC -DC adapter must be used. The input of the
adapter is 100 - 240V, 50/60Hz 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 rang e required in Table 3-1.

Table 3- 1 Power requirements

Power supply parameter Applications
Input voltage 100V- 240VAC
Rated input current 1.7A

Working frequency 50/60Hz
Output voltage/current 15.0V/4.0A
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2)DC power supply

Voltage: 15V

Current: 3A (minimum)

3) Built -in battery power supply

The 4024CA spectrum analyzer can be powered by a rechargeable lithium -ion battery. 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:

Nominal voltage: 10.8V

Operating voltage and frequency

The operating voltage and frequency ranges should be subject to the data on the nameplate of the

power adapter.

Rechargeable battery

Rechargeable batteries should not be exposed to fire and high temperature (higher than 60 ),

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 shoul d be put into a special

battery recovery bins.

3.2.4 Electrostatic discharge (ESD) protection

Static electricity is extremely destructive to electronic components and equipment, so the instrument
must be operated on an anti -static workbench. Attention sh ould be paid to ESD protection when

using the instrument. The following ESD protection measures, if applicable, can be taken:
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a) Ensure all instruments are grounded properly, so as to avoid any static electricity;

b) Staff must wear an anti - static wrist st raps before touching connectors, cores, or conducting any

assembly operations.

c) Before connecting the cable to the instrument for testing, make sure that the center conductor of
the cable is grounded first. This can be achieved in the following steps: co nnect a shorting device to
one end of the cable to short -circuit the center conductor and the outer conductor of the cable.
When wearing antistatic wrist straps, grasp the housing of the cable connector, connect the other

end of the cable, and then remove the shorting device.
3.2.5 Input/output port protection

EFfL PTEZKEOk S8ZNLKEZi L BO TFL ¢X NBOT bBO <
be added or the appropriate load impedance shall be terminated in strict accordance with the port

requirements to prevent damage to the subsequent circuit.

Maximum input level

There is the maximum allowable input level at the RF input of the spectrum analyzer. It is strictly

prohibited to inject the over -limit input signal, otherwise the instrument will be damaged.

3.2.6 Cleaning front panel display

To clean the display panel of the instrument after operation for some time, follow the steps below:
a) Shut down the analyzer, and put out the power cord;

b) Dip a piece of clean and soft cotton cloth into the cleaner and then gently wipe the display panel;
c) Dry the display panel with a piece of clean and soft cotton cloth;

d) Connect the power cord only after the cleaner is completely dried.

Display screen cleaning

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 inst rument.

PNL
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3.3 Battery installation and replacement

This section describes how to install and replace the battery of the 4024CA spectrum analyzer,

including.

Battery description

Battery installation and replacement

Check battery status

Battery charging

3.3.1 Battery description

24

24

25

25

The 4024CA spectrum analyzer is equipped with a high -capacity rechargeable lithium -ion bat tery,

which can last for approximately 2 hours. In order to facilitate long -time field tests and avoid

interruptions due to insufficient battery capacity, users may also purchase spare batteries. It is

recommended to purchase batteries of the same model as the attached batteries.

Battery maintenance

To ensure the service life, the battery should be removed from the battery compartment and

charged as fully as possible during transportation and long -term storage, otherwise the battery life

may be reduced or the battery may not be charged.

3.3.2 Battery installation and replacement

The battery for 4024CA spectrum analyzer is easy to install or replace. Installation and replacement

can be carried out by users according to Figure 3 - 1.
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3.3Battery installation and replacement

Open the battery cover _ ] Unplug the battery

Close the battery cover

Insert the battery

Figure 3-1 Battery installation and replacement steps
3.3.3 Checkbattery status

The 4024CA spectrum analyzer is provided with a battery. The fully charged battery can last for

approximately 2 hours.
The user can check the battery status in either of the following ways:

a) Roughly check the battery power through the battery icon on the system status bar. When the

battery icon shows 15%, please replace the battery or charge it in time.

b) Take out the battery, press the button at the white  point at the end of the battery, and the
indicator above the button will light up to indicate the current remaining power. When there is still

one indicator on, please charge the battery in time.

3.3.4 Battery charging

The 4024CA spectrum analyzer can be charged with the battery either shutdown or in operation. The

charging steps are as follows:
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a) First, install the battery to be charged into the instrument.
b) Use the attached AC - DC adapter to connect the external power supply.

c) If the battery is charg ed in shutdown state, the power indicator at the lower left corner of the front
panel of the instrument is yellow and flashes, indicating that the battery is charging. After charging,
the indicator is yellow and always on; If the battery is charged in star  tup stage, the power indicator is
green and flashes, indicating that the battery is charging. After charging, the indicator is green and
always on. At this time, the battery icon on the right side of the system status bar of the instrument

display screen will be full.

In addition, for batteries with more than 5% power, the charging time in shutdown state is less than 6

hours.

Power indicator

The power indicator is located inside the yellow Power ON button.

3.4 User check

This section describes how to check the 4024CA spectrum analyzer startup and shutdown.

Spectrum analyzer power -on 26

B

Spectrum analyzer shutdown 27

B

3.4.1 Spectrum analyzer power -on

Connect the 4024CA spectrum analyzer with the external power adapter, and observe that the
power indicator on the front panel is yellow, which indicates that the standby power supply is
working normally. Gently press the soft power switch on the front panel for more than 3 s  econds,
observe that the power indicator on the front panel turns green and the backlight of the display is on.

It takes about 30 seconds for the display startup until the normal startup status interface is displayed.

After 10 minutes of warm -up after star tup, there shall be no alarm indication in the display interface.

Note: The indicator "flashing" indicates that the internal battery is not full and is charging.
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3.4.2 Spectrum analyzer shutdown

Press the yellow power switch button [ Q at the lower left corner of the front panel of the
spectrum analyzer for about three seconds, and the spectrum analyzer will automatically exit the
measurement application program and power off.
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4.1 Front panel description

4 Basic operation

This chapter describes the front p anel and interface of the 4024CA spectrum analyzer.

Front panel description 29

Interface description 34

4.1 Front panel description

The front panel of 4024CA spectrum analyzer is shown in Figure 4-1.

GPS antenna 10MHz reference input/output
RF input l l IF Output
P y ¥ i
. . - — Light sensing
Trigger input » hole
Loudspeaker
Touchscreen e
display area — Numeric key
TV i C— area
= | 0
o e Y JCoemsre e ][ Cmen | 0
Poyv%r. kety and Label display
indicator area

Function key area Reset button

Figure 4- 1 Front Panel

In this Manual, the keys on the front panel are represented by XXX, with XXX being the key name;
The keys on the bottom of the touch screen are represented by XXX, with XXX being the name of

the key; The menu keys on the right are represented by [XXX], with XXX being the menu name.

Display space 30
Numeric entry space 33
Function key zone 33
Reset key 34
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Power switch 34

5

4.1.1 Display space

The 4024CA spectrum analyzer is designed with an 8.4 -inch color touch screen, which allows the
parameters to be set and information to be displayed at the touch of a finger, eliminating the need

for tedious soft and hard key menu setting and greatly simplifying user operation.

When the instrument performs different functions, the following contents will be shown in the
display space: multiple instrument windows, with various settings and measurement data
information; operating status information; current input data when it is necessary to input
parameters such as frequency; current working time; menu information correspondin g to the current
operating window. See Figure 4 -2 for details:

. Signal
Date and time standard GPS status Measurement' Mark' Pow.er
titl P .’ trace zone mjormatlon marking
itle
2021/09/08 11:12:30 &% 35°58'11.88" N,120°10'12.30" E,$3.10 Frequency
Ceyear P-GSM UL M1 889.700000 MH% -111.44 dBm
Ref Level Center Freq
0.0 dBm
Atten Span > Soft
10 dB key
—— | ———
Scale/Div
menu
Left .
. . £0.00dB | Center Freq Start Freq zone
information |
zone 890.000000 MHz
3 kHz
| Stop Freq
Video BW
3 kHz
Sweep Time
_5:249ms | Signal Std
Average
ok Off
Quic Detector BOttqm
screen Normal Function
SOl ————— W Y | A _ Button
I A ] L ] '“ )
- I Bt e ot DUV D otk afls e 20 B s 8 Bl 'ﬂ 1 zone
Bottom Center  890.000000 MHz
information e 1 T 1 £ €
zone

Figure 4-2 Display space

The information display space under the screen display space of 4024CA spectrum analyzer shows
various settings for current measurement and instrument status, which can be divided into 7 zones
as per the position on the screen, namely, top information zone, marker, signal standard and title
zone, left information zone, measurement data zone, soft key menu zone, bottom information zone
and bot tom function button zone.

Top information zone 31

5
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. Marker, signal standard and title zone 31
s Measurement trace zone 32
. Leftinfor mation zone 32
., Bottom information zone 32
., Soft key menu zone 33

Bottom function button zone 33

5

4.1.1.1 Top information zone

It is at the top of the screen and d isplays the system date and time, as well as the current power

supply type, battery power and GPS status of the spectrum analyzer from left to right in sequence.
Setting and modification of system date and time: Setvia  System System config BETL.
Date format modification: Set via  System System config B EdFrhat].X

The battery type and battery status indicator on the right side of the top information zone displays
different signs according to whether there is external power supply or the battery capacity. The signs

under different power supply states are described as follows:
U If the spectrum analyzer is not provided with a battery and externally powered, it shows = =

U When the spectrum analyzer is equipped with a fully charged battery and no external power

adapter is connected, the icon is displayed as 100% , and when the battery is fully

charged and an external power adapter is connected, the icon is displayed as 100% =€ . As
the battery power gradually decreases, the green area where the power capacity is displayed will

gradually decrease.

U When the spectrum analyzer is equipped with a battery and connected with an external power

adapter, the charging icon is displayed as 100% =€ when the battery power is less than
100% and the battery is in the charging state.

U When the spectrum analyzer is not connected to the external power supply and the power is less
than 20%, the battery is under voltage and the icon is displayed as 18% N . In this case,
please charge the battery in time. When the power capacity is less than 10%, the spectrum analyzer
can run for another 10 minutes. Please keep the measurement results in time, otherwise the

spectrum analyzer will shut down automatically when the po  wer capacity is less than 5%.
4.1.1.2 Marker, signal standard and title zone

Open System System config pEO&f On], the area displays the set title information;

E
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4 Basic operation

4.1 Front panel description

Press Freq i§nal Std] to display the name of the currently selected signal standard.

Press Marker or Peak to display the frequency value of the currently active marker as well as

the amplitude value information.

4.1.1.3 Measurement trace zone

It can display the measurement data. The contents displayed vary with the measurement mode.
4.1.1.4 Left information zone

It is located at the upper left part of the screen and displays the currently measured reference level,
attenuator setting, display scale, resolution bandwidth, video bandwidth, scanning time and other
information. Each inform ation can be set through the corresponding function button. The operation

of the corresponding buttons is shown in the table below:

Table 4- 1 Function description for left display zone of 4024CA spectrum analyzer

Marker No. Description Correspondence function button

1 Ref Level Ampt [Ref Level]
0.0dBm

2 Atten Ampt tten Auto Man]
10dB

3 Scale/ Div Ampt dale/Div]
10.0dB

4 RBW BW gs BW Auto Man]
3MHz

5 VBW BW gleo BW Auto Man]
3MHz

6 Swp Time Sweep Weep Time Auto Man]
441.000ms

7 Average BW elage Off On]

8 Detection BW Detector ]
Automatic

4.1.1.5 Bottom information zone
It is located at the bottom of the screen and includes two main information contents:

U Local: displays the current operating state of spectrum  analysis, which is controlled locally or

remotely.

U The current center frequency and span information are displayed at the bottom of the screen.
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4.1 Front panel description
When the spectrum analyzer is set to zero span, the information at the bottom is displayed

successively as start time, center frequency and stop time.
4.1.1.6 Soft key menu zone

To improve the operational flexibility of the 4024CA spectrum analyzer and enable the superiority of
the touch screen, the resident software of 4024CA spectrum analyzer is designed with ei  ght gray
touch keys on the right, and the functions of these keys are directly shown on the corresponding key

zone.
4.1.1.7 Bottom function button zone

It is designed with 6 function buttons, which can achieve the same functions as the hard keys, and

can display different menu names in different measurement modes for the convenience of users.

4.1.2 Numeric entry space

The numeric entry space includes arrow keys, knobs, numeric keys, Backspace, Cancel, and Enter
keys. All inputs can be changed through keys a nd the knob in the input zone. The following describes

the keys in the entry space.

U Arrow keys: Up/Down keys are used to increase or decrease the value. There is no left/right key

there. The step value of Up/Down keys corresponds to the step amount of ea  ch parameter.

U Knobs: Used to increase or decrease the value. The variable increases when the knob is turned
clockwise and decreases vice versa. The knob can change the size of the value together with the

Up/Down keys, and the knob has the same amount of steps as the Up/Down keys.

U Numeric keys: Used to enter numbers (including negative signs).

U Backspace key: Used to undo the last data bit by bit depending on the state of the set number.
U Cancel key: Used to cancel the currently entered data that is no t valid.

U Enter key: Used to confirm the current parameter setting.

4.1.3 Function key zone

It is located below the screen and is used to change the measurement parameter setting, including

six keys:

U Freq : Itis used to set such measurement parameters as center frequency, start and stop

frequencies, span and frequency step.

0 Ampt : Itis used to set the reference level, attenuator, display scale, unit and preamplifier

control, etc.
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4.2 Interface description

i BW :ltis used to set such parameters as measurement RBW, VBW, detector type and average.
U Marker :lItis used to setthe specific parameters of the measurement marker;
i Peak :ltis used to obtain peak parameters;

i Mode : It is used to set the measurement mode, including spectrum analysis, Interference
Analyzer, Location Analyzer , Real Time Spectrum, GSM/EDGE, 5GNR and_TE Analyzer.

4.1.4 Reset key

Press Preset hard key to restore the system to the default startup state. See Reset Menu 5.4. 31

for details.
4.1.5 Power switch

It is used to turn on and off the spectrum 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 0 n, indicating
that th e instrument is in the "working" state. In the working state, press and hold the power switch

for more than 3 seconds to shut down the spectrum analyzer.
Note: The indicator "flashing" indicates that the battery is not full and is char  ging.
4.2 Interface description

The peripheral interfaces of the 4024CA spectrum analyzer are mainly concentrated on the top panel,
as shown in Figure 4-3, and can be divided into three parts: power supply interface, test port and

digital interface.

RFinput  Trigger 10MHz input/output

GPS  |Foutput
Earphone jack

Outside power
SD card slot

Figure 4- 3 Interface description diagram

. Power interface 35
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4.2 Interface description

Test ports 35
Digital interface 36
Instrument symbol 37

4.2.1 Power interface

The power interface of the instrument can supply power to the spectrum analyzer via the 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.

4.2.2 Test ports

RF input port 35
10MHz input/out put port 35
IF output port 35
Trigger input port 35
GPS antenna port 36

4.2.2.1 RF input port

XbO TiL 8S8ZNOT BO TFL PS8§G6ZEy {84 &ignaDinpltlpdtTand theid024CA
uses an N-type negative adapter.

4.2.2.2 10MHz input/output port

The 10MHz signal from other devices can be externally connected as the reference signal of the
spectrum analyzer; the internal 10MHz reference signal of the spectrum analyzer can also be output

for use by external devices.
4.2.2.3 IF output port

In the case of zero span, the IF signal output can be provided through software configuration for use
by external devices.

4.2.2.4 Trigger input port

The 4024CA can be set to external trigger mode. The external trigger source is connected to the
trigger input port of the spectrum analyzer, and the output range of the source should be -5V to +5V.

It can be set by software whether to use rising edge trigger or fallin g edge trigger.
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4.2.2.5 GPS antenna port

Connect a GPS antenna device to locate the current position of the spectrum analyzer.

Identification symbol

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

some symbols. When using the spectrum analyzer, users must pay attention to the symbols, so as to

avoid permanent damage to the instrument.

Refer to section 4.2.4 for the description of the symbols of the instrument.

4.2.3 Digital interf ace

Mini USB interface

USBtype - A interface

LAN (network) interface

SD card slot

Earphone jack

4.2.3.1 Mini USB interface

Connect an external PC, which can program or transfer data to the 4024CA spectrum analyzer via

programmed commands or programmed function libraries.

36

36

37

37

37

Installing device driver

Device driver must be installed before connecting the spectrum analyzer to the PC via the USB for

the first time.

4.2.3.2 USB type -A interface

Connect USB peripherals, such as USB storage devices.
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4.2 Interface description
4.2.3.3 LAN (network) interface

It is a 10/100/1000Mbps network interface that can be connected to a computer (PC) via a network
cable. The PC can program or transfer data to the 4024CA spectrum analyzer via programmed

commands or programmed function libraries.

4.2.3.4 SD card slot

Micro SD card slot, which can be used for expanding the storage space of the instrument.
4.2.3.5 Earphone jack

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 spectrum analyzer;
when it is connected to the earphone, the sound output is switched from the speaker to the

earphone automatically.

4.2.4 Instrument symbol

The instrument symbol (Caution Label) shown in the figure indicates that the max power input from
the test port is +27 dBm. When using the instrument, do not connect a signal exceeding this range to

the port, otherwise, the instrument may be burnt down!
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5.1 Introduction to functional parameters

5 Spectrum Analyzer mode

This chapter introduces the spectrum analysis mode of the 4024CA  spectrum analyzer, including
some typical measurement functions and measurement methods in the spectrum analysis mode, so
that first -time users can have a general understanding of some typical applications of the spectrum
analysis mode and the test operati on process after reading this subsection, and be familiar with the

use of the spectrum analysis mode.

All operations in this section are based on the premise that the spectrum analysis mode has been

selected, and will not be described separately later.

Introduction to functional parameters 39
Introduction to typical measurements 42
. Spectrum Analyzer menu structure 94
. Spectrum Analyzer menu description 99

5.1 Introduction to functional parameters

The 4024CA spectrum analyzer has a variety of analysis modes and measurement functions, so it
contains numerous and complex parameters. In additio n to the most basic functional parameters
such as frequency parameters, amplitude parameters, bandwidth averaging parameters, trace
parameters, scan parameters, cursor parameters, it has other characteristic functional parameters,
including signal tracking , noise cursor, peak tracking, counter, list sweep, trigger, limit line, field
strength measurement, channel power, occupied bandwidth, adjacent channel power,
carrier-to- noise ratio, spectrum/spurious emission mask, 1Q capture, audio monitoring, indoor an d

outdoor maps, harmonic distortion, multi - carrier adjacent channel power, etc.

. Signal tracking 40
. Noise marker 40
. Peak tracking 40
. Counter 40
. Listsweep 41
. Trigger 41
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5

Limit line

41

Field strength measurement

Carrier-to-noise ratio

41

41

Spectrum emission mask

41

IQ capture

42

Audio monitor

42

Security data

42

Indoor and outdoor map

42

Harmonic distortion

42

Multi - carrier adjacent channel power

5.1.1 Signal tracking

42

If the signal under test is a drift signal, when t he signal tracking function of the spectrum analyzer is

used to place the activated marker on the peak point of the signal, the marker peak will always be

displayed on the center frequency of the spectrum analyzer, which can be easily measured.

5.1.2 Noise marker

The noise marker displays the noise power near the activation marker that is normalized to 1 Hz

bandwidth. When the noise marker is turned on, the detector is set to the root mean square
KLTLI TS§BZ ZbBbkL

selected for the amplitude unit, the unit of marker reading is automatically switched to dBm/Hz;

Ny

er

LZ TFL

Yyb6EOSTEZ5k; &Pkk:;

k; R; Zk; Z

when V is selected for the amplitude unit, the unit of reading is automatically switched to V/(Hz) 1/2;

when A is selected, the un it of reading is automatically switched to A/(Hz) 1/2; when W is selected,

the unit of reading is automatically switched to W/(Hz) 1/2.

5.1.3 Peak tracking

When the peak tracking function is turned on, the marker will perform a peak search operation after

each scan.

5.1.4 Counter

When the frequency counter function is turned on, the frequency counter function will make the

reading of marker more accurate, which is conducive to improving the accuracy of frequency



5 Spectrum Analyzer mode

5.1 Introduction to functional parameters

measurement. The measurement accuracy can rea ch Hz level, and the error is within 10Hz.

5.1.5 List sweep

Under the List Sweep function, users can edit the sweeping frequency band, and the spectrum

analyzer can sweep according to the set frequency range and other parameters with the edited list.

5.1.6 Trigger

Select the trigger mode for sweep or measurement, including [Free Run], [Video], [External(TTL)TTL],
[Slope Rising Falling], and [Delay]. Users can choose the appropriate mode according to different
needs. When the Free Trigger is set after the last continuous sweep or single sweep, a new sweep or
measurement will be started. Set the trigger mode to Video Trigger. As long as the positive r  amp

portion of the input trigger signal passes the video trigger level set by the [Slope Rising Falling]

command, the sweep will be triggered. When set to External Trigger mode, the sweep and

measurement are selected to be synchronized with the next voltag e cycle.

5.1.7 Limit line

The limit line function can be used to monitor the signal in a certain frequency band. The spectrum
analyzer provides upper and lower limit lines. The user can set the limit. When the amplitude of the
signal in a certain frequency band exceeds the set upper limit line or is less than the set lower limit

line, the spectrum analyzer sends an audible alarm signal.
5.1.8 Field strength measurement

The spectrum analyzer provides field strength measurement functions, including [F ield Strength Off
On], [ReRecall Antennaenna], [Edit A ntenna], [Save Antenna] and other related soft menus. With the

corresponding test antenna, the field strength test can be carried out quickly.

5.1.9 Carrier-to-noise ratio

The carrier-to-noise ratio function measures the ratio of carrier power to noise power, including
carrier bandwidth, noise bandwidth, offset frequency, span, carrier power, noise power,

carrier-to- noise ratio and other parameters.

5.1.10 Spectrum emission mask

The function of spectrum emissi on mask is to call the limit line as a mask to measure whether the
signal power is limited by the mask. The mask parameter is a limit line, which is assigned by calling
the limit line. The mask can move up and down, left and right according to the center f  requency and
reference power. The mask 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 value point according to
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the calculated reference power. The refere nce power is divided into peak power and channel power.

Which one to choose is determined by the type of reference power.
5.1.11 IQ capture

IQ capture function captures 1Q data and stores it in the instrument through the capture time,

sampling rate, captur e mode and other parameters set by the user.
5.1.12 Audio monitor

The spectrum analyzer has audio demodulation function, which can be used for radio monitoring.
When the demodulation sound is poor, the sound effect can be improved by adjusting the resoluti on
bandwidth. In demodulation mode, the resolution bandwidth is set in the range of 300kHz - 30kHz for

the best effect.

5.1.13 Security data

The spectrum analyzer has the function of safe data operation, under which the host data can only

be stored and calle d on the external memory.

5.1.14 Indoor and outdoor map

The outdoor 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.

5.1.15 Harmonic distortion

Set the fundamental frequency and harmonic number. After the instrument measures the
fundamental according to the current parameters, the harmonics are measured for each valid range

table with the center frequency set to the frequency of the range table.

5.1.16 Multi - carrier adjacent channel power

Unlike the adjacent channel power measurement mode, this mode can also be used to measure the

adjacent channel power ratio of two carriers.

5.2 Introduction to typical measurements

The spectrum analysis mode of the 4024CA spectrum a nalyzer is the baseline mode of this product.
Some typical measurement methods for this baseline mode are introduced in the  4024CA Spectrum
Analyzer Quick Start Guide, including several basic measurement methods, such as basic signal
measurement, how to im prove the frequency measurement accuracy, how to measure small signals,
and how to distinguish signals with close frequencies. In addition, this section will expand on the

spectrum analysis mode of the 4024CA spectrum analyzer to introduce some advanced ty pical
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measurement functions and methods, mainly containing the following:
1) Channel power measurement

2) Occupied bandwidth measurement

3) Adjacent channel power measurement

4) Third-order intermodulation distortion measurement
5) Drift signal measurement

6) Noise signal measurement

7) Distortion measurement

8) Pulse RF signal measurement

9) Carrier-to-noise ratio

10) Outdoor map (option)

11) Indoor map (option)

12) Spectrum emission mask

13) Audio demodulation

14) Harmonic distortion

15) Spurious emission mask

16) Multi - carrier adjacent channel power

17) IQ capture

If you press  Preset on the front panel, the spectrum analyzer will run again. In the following

examples, unless otherwise specified, they all start with pressing Preset
Channel power measurement 44
Occupied bandwidth measurement 47
. Adjacent channel power measurement 50
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Third- order intermodulation distortion measurement 52
. Drift signal measurement 56
. Noise signal measurement 58
. Distortion measurement 62
. Pulse RF signal measurement 70
. Carrier-to- noise ratio 76
. Outdoor map (option) 78
s Indoor map (option) 81
., Spectrum emission mask 84
. Audio demodulation 86
., Harmonic distortion 88
. Spurious emission mask 90
. Multi- carrier adjacent channel power 91
s IQ capture 92

5.2.1 Channel power measurement

This section illustrates how to use the channel power measurement function of 4024CA spectrum
analyzer to perform channel power measurements of signals, using the channel power measurement

of FM signals as an example.

Definition of channel power 44

Measurement steps 45

5

5.2.1.1 Definition of channel power

Channel power measurement is one of the most common measurements 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 measure d. 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.

4024CA spectrum analyzer can be used to measure the channel power of FM  signals. Since the FM
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signal and continuous wave signal differ in many respects, an accurate setting can make the

measured FM signal more accurate.
5.2.1.2 Measurement steps

To measure the power of an FM signal channel using the 4024CA spectrum analyzer, p roceed as

follows:
a) Set the signal generator to output FM signals:

Use the signal generator to generate an FM signal, set the frequency to 1GHz, the powerto - 10dBm,
the FM frequency offset to 500KHz and the modulation rate to 10kHz. Connect the output of the
signal generator to the RF input of the spectrum analyzer through a cable, as shown in Figure 5 -1.

Turn on the modulation output switch and RF switch.

M
}l* — :..'"’X 2.4 mm cable %Adapter
{ | ;E g o O Y

Synthesized

Adapter S Spectrum

signal generator

analyzer

J

Figure 5-1 Schematic diagram of connection between signal generator and spectrum analyzer
b) Reset the spectrum analyzer to its default state:
Press Preset
¢) Turn on the channel power measurement function:

Press Measure <aihnel ¥4b NJ. QACPR Off On] . Turn on the channel power measurement

function.
d) Set the center frequency:

Press Measure [Channel Power] Center Freq] to set the center frequency of the spectrum

analyzer to be the frequency of signal unde r test with the numeric keys, which is set to 1GHz.
e) Set the channel power bandwidth

Press Measure [Channel Power] [Channel BW] to set the channel power bandwidth with the

numeric keys, which is set to 1IMHz.

f) Set the channel power span width:

Press Measure  [Channel Power] ANEZ Tb PLT TFL 1 FEZZLYy NBNLO ¥
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numeric keys, which is set to 2 MHz.
g) Set resolution bandwidth and video bandwidth:

Press BW egBW Auto Man], set the resolution bandwidth to 30kHz;

Press BW ©eo BW Auto Man] to set the video bandwidth to 30kHz or less.

Channel power bandwidth

The channel power bandwidth represents a frequency width at which the spectrum analyzer displays
the frequency span of power, and 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 b andwidth. The ratio of channel power span to channel power
bandwidth remains constant (the maximum ratio is 10 and the minimum is 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.

h) Enable the average function :
Press BW eliage Off On] and set the average count to 16 and turn on  the average function .

When the channel power measurement function is turned on, if the detection mode is automatic, it
will be set to 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. The channel power measurement interface is shown in Figure 5 - 2.
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2021/09/01 16:40:16 81% Channel Pwr

Channel Pwr
Ref Level
0.0 dBm Off  On
Arcen Center Freq
10 dB e i N )
Scale/Div '
10.00 dB " " Channel BW

Res BW
*30 kHz
Video BW
30 kHz

Sweep Time T

26.667 ms
Average

16/16
Detector | Channel Power Info

Center  1.000000000 GHz Span 2.000000 MHZ

*RMS | Channel BW 1.000000 MHz Ch Pwr -13.06 dBm
Run Local
Span 2.000000 MHz Ch Pwr Density -73.06 dBm/Hz

Figure 5- 2 FM signal channel power measurement

5.2.2 Occupied bandwidth measurement

This section takes measuring the occupied bandwidth of FM signal as an example to illustrate how to
use the occupied bandwidth measurement function of 4024CA spectrum analyzer to measure the

occupied bandwidth of signal.

Definiti on of occupied bandwidth 47

Measurement steps 48

5

5.2.2.1 Definition of occupied bandwidth

The occupied bandwidth refers to the frequency bandwidth corresponding to a certain ratio of total

transmit power of the energy, which is centered as the center frequency of the specified channel.
The occupied bandwidth measurement of 4024CA spectrum analyzer 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) 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 t he percentage

of power can be set by the user.

b) Power drop XdB method:
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The 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 th e peak
power of the signal is located. The XdB of the signal power drop is set by the user.

5.2.2.2 Measurement steps
Steps for measuring the occupied bandwidth using the 4024CA spectrum analyzer are as follows:
a) Set the signal generator to output FM sig nals:

Use the signal generator to generate an FM signal, set the frequency to 1GHz, the powerto - 10dBm,
the FM frequency offset to 500KHz and the modulation rate to 10kHz. Connect the output of the
signal generator to the RF input of the spectrum analyze r through a cable, as shown in Figure 5 -1.

Turn on the modulation output switch and RF switch.
b) Reset the spectrum analyzer to its default state:
Press Preset

c) Set center frequency:

Press Freq Center Freq] to set the center frequency of the spectrum analyzer to be the

frequency of signal under test with the numeric keys, which is set to 1GHz.

d) Set RBW

Press BW egBW Auto Man] to set the resolution bandwidth to the appropriate value.
e) Set video bandwidth:

Press BW idgo BW 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] change the ratio of resolution bandwidth

to video bandwidth.
f) Switch the spectrum analyzer to the occupied bandwidth measurement mode:
Press Measure ¢, e Off @n].

After the occupied bandwidth measurement function is turned on, the spectrum analyzer switches to
the occupied bandwidth measurem ent interface, and the measurement result is displayed at the
bottom of the screen. The schematic diagram of occupied bandwidth measurement is shown in
Figure 5-3. The two vertical white lines on the screen visually indicate the frequency range of
occupied bandwidth. When the occupied bandwidth measurement function is turned on, if the

detection mode of the spectrum analyzer is automatic, it will automatically switch to the root mean
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square detection mode. Users can change the measurement method, occupied b andwidth span and

other parameters through the corresponding menu to get more accurate measurement results.

g) Select measurement method:

Press Measure ¢; e y L% dBb] ko 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.

2021/08/25 17:01:45 Q@ --,--.- 1% | 4 OBW

Ref Level
0.0 dBm
Atten
10 dB FATLT. VO
Scale/Div ‘
10.00 dB
Res BW
30 kHz
Video BW

40.000 ms

Average
Center  1.000000000 GHz

16/16

Detector | Occuied BW Info

*RMS Percent

Run Local
Cont (@]

Figure 5- 3 Occupied bandwidth measurement

h) Change percentage:

If the measurement method is selected as the percentage method, press Measure [OBW] [%
99%] and use the numeric keys, up and down keys or the rotary 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%.

i) Change x DB value:

When the measurement method is selected as XdB method, Press Measure ¢; & dBc
-3.0dB], user can use the numeric keys, up and down keys or the ro tary 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.

j) Change the occupied bandwidth span:
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Press Measure ¢; e ANEZ §ZNOT TFL DB 1 OMénerikkeysBrilk NB k T ¥

press the corresponding soft key to enter the unit. The default value is 3MHz.
k) Turn off occupied bandwidth measurement:

Press Measure ¢, e Off @n], select Off to exit the occupied bandwidth measurement,

and the interface switche s back to the spectrum measurement interface.
5.2.3 Adjacent channel power measurement

Taking the measurement of adjacent channel power ratio of FM signal as an example, this section
illustrates the operation method of adjacent channel power ratio measurement using 4024CA

spectrum analyzer.

Definition of adjacent channel power ratio 50

Measurement steps 50

B

5.2.3.1 Definition of adjacent channel power ratio

The adjacent channel power ratio (ACPR) is also called the Adjacent Channel Leakage Powe r Ratio
(ACLR), which is the ratio of the transmit power of 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
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 repla ce 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.
5.2.3.2 Measurem ent 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 not only has very tight spectral components, but als o 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 wide band frequency modulation
(WBFM) signals is very complicated, and adjacent channel power ratio (ACPR) is closely related to
intermodulation products caused by nonlinear distortion, so adjacent channel power ratio (ACPR) is

a better method to measure the nonlinear distortion of WBFM signals.

The operatio n steps to measure the ACPR of WBFM signals using the ACPR measurement function of

the 4024CA spectrum analyzer are as follows:
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a) Set the signal generator to output WBFM signals:

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

Turn on the modulation output switch an d RF switch.

b) Reset the spectrum analyzer to its default state:

Press Preset

c) Set the reference level of spectrum analyzer:

Press Ampt ¢ L O s-10jdBm];

Press Ampt dale/Div] to set the scale to 10 dB/div .

d) Set resolution bandwidth and video bandwidth:

Press BW egBW Auto Man], set the resolution bandwidth to 30kHz;
Press BW mleo BW Auto Man] to set the video bandwidth to 30kHz or less.
e) Switch to adjacent channel power ratio measurement:

Press Measure [ACPR] [ACPR Off On] to switch to the ACPR measurement interface.
f) Set the center frequency of the main channel:

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

center frequency is set to 1GHz.
g) Set the main channel bandwidth :

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

h) Set the adjacent channel bandwidth:

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

adjacent channel bandwidth is set to 2MHz.

i) Set the channel offset:

Press [Ch Spacing] to set the desired channel offset with the numeric keys and enter 1MHz.
j) Turn on the adjacent channel power ratio test:

Press [ACPR Off On], and the measurement result s are displayed at the bottom of the screen. The
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schematic diagram of adjacent channel power ratio measurement is shown in Figure 5 -4.
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Figure 5-4 Adjacent channel power ratio measurement

k) Threshold setting:

The threshold test function will facilitate t he user to observe whether the adjacent channel power
exceeds the set range. Press  Measure < Y1 {More 1 of 2] to enter the adjacent channel

power ratio threshold test setting menu;

Press [Upper Limit] to enter the upper adjacent channel limit with the  numeric keys;
Press [Lower Limit] to enter the lower adjacent channel limit with the numeric keys.

[) Open the threshold test function:

Press [Limit Test Off On] to open the threshold test function. If the adjacent channel power ratio

exceeds the set thres hold, the screen will be marked with a red background.

5.2.4 Third- order intermodulation distortion measurement

Definition of third -order intermodulation distortion 52

Measurement steps 53

5

5.2.4.1 Definition of third - order intermodulation distortion

Mutual interference between devices is common in the crowded environment where communication

systems work. For example, the second -order and third - order intermodulation distortion is often



5 Spectrum Analyzer mode

5.2 Introduction to typical measurements
encountered in narrowband systems. When two signals (F 1 and F;) are present in a system, they are
mixed with the generated second harmonic distortion signals (2F 1 and 2F;) to generate third -order
intermodulation products 2F »,-F; and 2F;-F, close to the original signal. Higher-order
intermodulation distortion may also occur. Most of these distortion products are generated by

devices such as amplifiers and mixers in the system.

The following describes how to measure third -order intermodulation distortion. Examples  will be
given of how to display two signals simultaneously on the spectrum analyzer screen, and how to set
the resolution bandwidth, mixer level and reference level, as well as incorporating the use of some

cursor functions.
5.2.4.2 Measurement steps
a) Connect the instrument under test to 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 are
used. Of course, the frequency of the signal generator may be other values, b ut in this example the

frequency interval must be kept at about 1MHz.

Signal generator 1

50¢€ RF input

Signal generator 2 Directional
coupler Spectrum
222233 [0
< i / analyzer
290m 3 RO ‘ X
oy g
1.001GHz

Figure 5-5 Connecting a third - order intermodulation distortion measurement system

Set the output frequency of one of the signal generators to 1GHz and the out  put frequency of the
other signal generator to 1.001GHz, so that the frequency interval of the two signals input to the

spectrum analyzer is 1IMHz.
Set the output amplitude of the two signal generators equal (setto  -20dBm in this example).

b) Set the spect rum analyzer so that both signals are displayed on the spectrum analyzer screen at
the same time:

Press Preset
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Press Freq <LZTLO XOL®© YN U

Press Freq ANE Z MHz].

Two signals can be seen in the center of the screen, as shown in Figure 5-6. If the frequency interval
used is different from this example, a span greater than three times the frequency interval of the

signal generator shall be selected.

c) Decrease the resolution bandwidth until the distortion products are visible:

Press BW EZk OPL TFfL PTLN GLT Th OLkOGI L TFL OLPD
d) Adjust the two signal generators to determine that the input signal amplitudes are equal:

Press Marker [Delta] Peak Next Peak] or [Next pk Left] or [ Next pk Right ]. Adjust the
signal generator corresponding to the cursor until the amplitude difference reading is zero. If needed,

reduce the video bandwidth.
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Figure 5-6 Signal in the center of spectrum analyzer display

e) Set the reference level and place the signal peak at the reference level:
Press Peak Y41 Sedrch] to read the power value of the peak.

Press Ampt [Ref Level].
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Figure 5- 7 Placing the signal peak at the reference level

To get the best measurement accuracy, the signal generator signal peak should be place d at the

reference level, as shown in Figure 5 - 7.
f) Set the second marker and measure the distortion product:

Once the marker is activated, the delta marker function generates a second marker and displays the

difference between the two markers. Relative m easurements can be easily performed at this point.
Press Peak to activate a marker.
Press Marker [Delta] to activate the second marker.

Press Peak [Next pk Left] or [Next pk Right ] to set the second marker on the peak point of
distortion product nex t to the signal of signal generator. Referring to Figure 5 -8, the frequency and
amplitude differences between the two markers are shown in the marker display area, and the

marker amplitude difference is the third - order intermodulation distortion measuremen t value.
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Figure 5- 8 Relative measurement of internal modulation distortion

g) Calculation of the Third -order Intercept Point (TOI):

The ratio of distortion component level to signal level (in dB) specifies that the distortion of the
system is not very meaningful unless the signal level is also specified. The concept of intercept point
can be used to specify and pre -estimate the distortion level of the system, where the difference
between the third -order distortion component level and the fundamental sig nal level is twice the
difference between the fundamental signal level and the third - order intercept point. Therefore, the

third - order intercept point (TOI) can be calculated according to the following equation:

DdB

TOI=Ly, - ==
Where:

Lin : Indicates the two input signal levels, in dBm.

DdB
im3: |ndicates the difference between the third -order intermodulation product and the input
signal level, in dB.

As shown in Figure 5- 7, if the delta marker reading is -61.62dB and the signal level is -20.24dBm, the
input third - order intercept point (TOI) is:

TOI=-20.24- (-61.62/2)=10.57(dBm)
5.2.5 Drift signal measurement

Definition of drift signal 57
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Measuring the frequency drift of signal generators 57

5.2.5.1 Definition of drift signal

If the signal under test is a drift signal, it needs to keep changing the center frequency at different
times to be observed 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, which can be easily measured.

This part will introduce how to measure the drift signal. The signal tra cking, marker function and
maximum holding function of the spectrum analyzer will be used to observe the amplitude track and
occupied bandwidth of the drift signal.

5.2.5.2 Measuring the frequency drift of signal generators

The spectrum analyzer is able to measure the short -term stability and long -term stability of the
signal generator. Using the track held maximally, the spectrum analyzer can display the maximum
peak amplitude and frequency drift of the input signal. If you want to measure the signal occup ied

bandwidth, you can also use the maximum track holding function.

This example will use the signal tracking function of the spectrum analyzer to keep the drift signal
always displayed in the center, and use the maximum track holding function of the spect rum

analyzer to capture the drift.
a) Set the signal generator output signal:

Set the output frequency of the signal generator to 300MHz and the amplitude to - 20dBm, connect
the output of the signal generator to the input port of the spectrum analyzer, as shown in Figure 5-1,

and turn on its RF output.
b) Set the center frequency, span and reference level of the spectrum analyzer:

Press Preset

Press Freq <LZTLO XOL 6 y ~d
Press Freq ANEZ MHz.
Press Ampt ¢ L O s-10j[dBm]

c¢) Place the marker at the signal peak position and turn on the signal tracking function:
Press Peak Yal. Back GHf On].
Press Freq [More 1 of 2] inal Track Off On].

d) Reduce span:



5 Spectrum Analyzer mode

5.2 Introduction to typical measurements

Press Freq ANEZ Th PLlecéhierET TilL PS86ZEy PTI

Co
>
c:

e) Turn off signal tracking function:

Press Freq [More 1 of 2] [Signal Track Off On].

f) Use the Max Hold to measure signal drift:

Press Trace yEI ~buyk

When the signal changes, the Max Hold will maintain the maximum response to the input  signal.
g) Activate Trace 2 and set to continuous refresh mode.

Press Trace EOER L [Clear Write] .

h) Change the output frequency of the signal generator:

Slowly change the output frequency of the signal generator in 1kHz PT L NP j EOY 8§26 ET

the spectrum analyzer displays as shown in Figure 5 -9.
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Figure 5-9 Observing drift signal using Max Hold

5.2.6 Noise signal measurement

Definition of noise signal 59
Measuring signal - to - noise ratio 59
Measuring noise with noise marker function 60
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5.2.6.1 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 mea surement of carrier to noise.

The following describes how to use the marker function of 4024CA spectrum analyzer to measure
signal-to- noise ratio and noise. The example describes the signal -to- noise measurement in the case
where the signal (carrier) is a s ingle frequency point. If there is a modulated signal in the system
under test, the test procedure needs to be modified to correct the level of the modulated signal.

5.2.6.2 Measuring signal -to - noise ratio
a) Set the signal generator output 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 at tenuator.

Press Preset

Press Freq <LZTLO XOL® YAl

Press Freq ANEZ and

Press Ampt ¢ L O s-n0jdBm]

Press Ampt  [Atten Auto Man] K ; TFL ZEI S8Z0Z ETTLZOETSHBZ |

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 [Peak Search].

Press Marker  [Delta] an i

d) Turn on the noise marker function to view t he signal to noise ratio:
Press Marker - ayker Noise Off On], as shown in Fig. 5-10.

The reading of signal -to- noise ratio is expressed in dB/Hz because the noise value is a value noise
bandwidth that is normalized to 1 Hz. The ratio is reduced by 10 x  log (BW). If you want to get the

noise value under different channel bandwidth, the measurement result needs to be corrected
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according to the current bandwidth. For example, if the data read by the spectrum analyzer is -
85dB/Hz and the channel bandwidth is 30kHz, the signal-to- noise ratio is:

S/N=85dB/Hz - y BGkHz =40.2dB/ 30kHz

At this time, if the delta 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 Measurement Signal to Noise Ratio
5.2.6.3 Measuring noise with noise marker function

This example will use the noise marker function to measure noise in the 1 Hz bandwidth with 1GHz

external signal.
a) Set the signal generator output 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 Preset

Press Freq <LZTLO XOL®© y A
Press Freq ANE Z MHz].
Press Ampt ¢ L O s-10jdBm]
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Press Ampt [Atten Auto Man] K ; TFL ZEI S8Z0Z ETTLZOETSHBZ |
only 30dB attenuation is set).

c) Activate the noise marker.
Press Marker [Marker Noise Off On]

Note that the detection mode at this time will be automatically set to root mean square detection. If
you want to get the noise power value under different bandwidth, it should be corrected according
tothecur OLZT | EZKNBKTF 07 ybé D@ XbO LI EZNylL 8

ard 1 EZK NyLEPL Ekk ybéo b O k; Tb TF |
d) Reduce the measurement error by averaging.

Press BW [Res BW Auto Man] and

Press BW Average Off On].

Enable the average function to reduce the measurement error.

e) Move the marker to 1GHz.

Press Marker and turn the rotary 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 point, and centered
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 bandwi dth is narrow, the noise marker will also average the track point below the signal
peak. As shown in Figure 5-11.

2021/08/25 15:28:28

M1  1.000000000 GHz
3

Figure 5- 11 Measuring noise with noise marker function
f) Set the spectrum analyzer to zero span centered on the marker position.
Press Peak yarker-> Center].

Press Freq A N E Zero Span] ;
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Press Marker

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 resol ution bandwidth filter. The
noise marker is calculated based on the average of the interested frequency points. When
performing power measurements at discrete frequencies, it should first tune the spectrum analyzer

to the interested frequency point and the n measure at zero span.
5.2.7 Distortion measurement

Mutual interference between devices is common in the crowded environment where communication
systems work. For example, the second -order and third -order intermodulation distortion is often
encountered in narrowband systems. When two signals (F 1 and F,) are present in a system, they are
mixed with the generated second harmonic distortion signals (2F 1 and 2F;) to generate third -order
intermodulation products 2F »,-F; and 2F;-F, close to the original signal. H igher-order
intermodulation distortion may also occur. Most of these distortion products are generated by
devices such as amplifiers and mixers in the system. Most transmission devices and signal generators

contain harmonics, and harmonic components are of ten required to be measured.

s Identifying distortion generated by spectrum analyzer 62
Fast harmonic measurement method 64
Accurate harmonic measurement method 67

B

5.2.7.1 Identifying distortion generated by spectrum analyzer

When a large signal is input to the spectrum analyzer, it will cause distortion in the spectrum analyzer
thus affecting the distortion measurement results of the real signal. Using the attenua  tor setting, you
can determine which signal is the distorted signal generated inside the spectrum analyzer. This
example will use the input signal generated by the signal generator to explain whether the spectrum

analyzer produces harmonic distortion.
a) Set the signal generator output signal:

Set the frequency of the signal generator to 200MHz and the power to 0dBm, connect the signal
generator output to the input port of the spectrum analyzer, as shown in Figure 5 -12, and turn on
the RF switch.

b) Set the center frequency and span of the spectrum analyzer:
Press Preset

Press Freq <LZTLO XOL®© y A



5 Spectrum Analyzer mode

5.2 Introduction to typical measurements

Press Freq ANEZ  MHz.

The harmonic distortion generated by the signal can be seen on the spectrum analyzer trace as

200MHz frequency offset from the original 200MHz signal, as shown in Figure 5 -12.

c) Set the center frequency of the spectrum analyzer to the position of the first harmonic distortion.

Press Peak [Next Peak] .

Press Peak [Marker - > Center].

d) Set the span to 50MHz and r eset the center frequency.
Press Freq ANEZ MHz.

Press Peak [Marker - > Center].

e) Set the attenuator to 0dB.

Press Ampt [Atten Auto Man] K ;

Press Peak [Peak Track Off On].

Press Marker [Delta] .
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Figure 5-12 Observing harmonic distortion

f) Increase the attenuator setting to 10dB:

Press Ampt [Atten Auto Man] K ;
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Pay attention to the reading of the delta 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 means that the spectrum
analyzer has produced some distortion. The attenuation may also be increased when the delta

marker reading is not obvious.
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Figure 5- 13 Attenuator set to 10dB

The amplitude reading of the delta marker has two sources: first, increasing RF attenuation will
reduce the signal -to- noise ratio, which will cause the reading to be positive; Second, the harmonic
distortion generated b y the spectrum analyzer circuit is reduced, which will cause the reading to be
negative. The larger the reading, the greater the measurement error. The absolute amplitude of the

delta marker reading can be reduced by changing the attenuator.
5.2.7.2 Fast harmonic measurement method

This example measures the harmonic component of the signal with frequency of 1GHz and power of

- 10dBm generated by the signal generator.
a) Set the signal generator output signal:

Set the frequency of the signal generator to 1G Hz 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 spectrum analyzer.
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Press Preset
Press Freq ATEOITO y A ATBN XOL® Y A

As shown in Figure 5- 14, the fundamental wave and second harmonic wave are displayed on the

screen.
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Figure 5- 14 Input signals and harmonics
c) Set video bandwidth to smooth noise to improve the resolution.
Press BW [Video BW Auto Man] to make manual effective.
Usethestep-k B NZ G LT Th OLkO1 L TFL I[j8kLb I EZKNBKTF
d) To improve the measurement accuracy, set the fundamental peak level as the reference level.

Press Peak y ESearch] to read the power of the pea k.

Press Ampt [Ref Level] to set the peak power. The result is shown in Figure 5 -15.
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Figure 5-15 Placing the signal peak at the reference level for maximum accuracy

e) Activate second marker.
Press Marker [Delta] Peak [Next 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 Measuring the second harmonic with marker difference
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f) Measure harmonic distortion (Method 1).

The figure shows that the amplitude difference between the fundamental wave and the second

harmonic is about - 56dB, or 0.2% of the harmonic distortion (see Figure 5 -17).
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Figure 5- 17 Harmonic distortion amplitude percentage conversion

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

amplitude ratio of other desired harmonics to the fundamental wave.
g) Measure harmonic distortion (Method 2).
Press Ampt [Units] ¢cbyT

At this poi nt the unit of delta marker automatically changes to volts. An easy way to determine the
distortion percentage is to change the unit to volts. The distortion percentage is obtained by moving
the decimal point of the ratio shown by the delta marker two plac  es to the right. The smallest scale

that can be displayed is 0.01 or one percent.
5.2.7.3 Accurate harmonic measurement method

The steps of this method are slightly longer, but because each signal is measured under a small span
and resolution bandwidth, th e signal-to-noise ratio is improved, and the measurement result is more

accurate. The following describes how to measure the harmonics of 1GHz signals.
a) Set the signal generator output signal:

Set the frequency of the signal generator to 1GHz and the pow er 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 spectrum analyzer:
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Press Preset

[etN

Press Freq ATEOT XOL®© ATBN XoOoie Y A
¢) Set video bandwidth to smooth noise to improve the resolution:

Press BW [Video BW Auto Man] to make manual effective.

Usethestep-k B NZ G LT Th OLkO1 L TFL j8kLb I EZKNBKTF
d) Reduce the span by using the signal tracking fu nction:

Press Peak to activate the marker to search for signal peaks.

Press Freq [Signal Track Off On].

Press Freq ANEZ an i

e) Turn off signal tracking.

Press Freq [Signal Track Off On].

f) The best amplitude measurement accuracy is obtained by shifting the signal peak to the top grid

line.
Press Peak [Peak Search] to read the power of the peak.

Press Ampt [Ref Level] to set the peak power. The result is shown in Figure 5 -18.
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Figure 5-18 Input signal displayed at 100kHz span
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g) Set the center frequency step as the fundamental signal frequency value.

z

Press Freq [CF Step Auto Man] Y/™U

h) Measure second harmonic.

Press  Marker [Marker ->Center] [Marker->Center] EZk PTLN GLT EFL F
transforms the spectrum analy zer center frequency to the second harmonic. Press Peak [Peak
Search] to read the power of the peak.
Press  Ampt [Ref Level] to set 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
i) Calculate harmonic distortion.
Figure 5-17 is used to transform the distortion percentage between the second harmonic and the
fundamental wave. The unit can then be converted to volts in order to read the  voltage ratio of the
two signals.
i) 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  often needs to be
tested. To test this parameter, the amplitude of each harmonic must be measured in linear units
(such as volts), not in relative units dBc. Press Ampt  [Units] ¢cbhyT EFL 0Z8T bBO E:

The measured signal amplitude value ca n be used to calculate the total harmonic distortion in the
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following equation:

¢ (A ) +(A) +a (A )
A

- . 10
totalharmonicdistortion= %

Where:

A: -- fundamental wave amplitude, in volt
Az -- second harmonic amplitude, in volt
Az -- third harmonic amplitude, in volt
An-- nth harmonic amplitude, in volt

The percentage of harmonic distortion measured in this process is very accurate if the signal

amplitude is carefully measured as in the previous example.

5.2.8 Pulse RF signal measurement

s Definition of pulse RF signal 70
s Measurement of center frequency, sidelobe ratio and pulse width of pulse RF signal 70
s Pulse repetition frequency (PRF) measurement 74
s Peak pulse power measurement 75

5.2.8.1 Definition of pulse RF signal

A pulse RF signal is an RF pulse train with the same repetition frequency, constant pulse width, and
constant shape and amplitude. In this section, several methods for measuring p arameters of pulse RF
signal are described. The method will explain how to measure the center frequency, pulse width and
pulse repetition frequency. In addition, issues such as the measurement of peak pulse power are

discussed.

The impact of resolution ban dwidth on pulse RF signal measurement is significant. It is important to
understand the relationship between resolution bandwidth and pulse repetition frequency. When

the resolution bandwidth is narrower than the pulse repetition frequency, only the indivi dual
frequency components that make up the pulse RF signal appear on the screen, which is called
narrowband mode. When the resolution bandwidth is wider than the pulse repetition frequency, it is
called the broadband mode. At this time, the spectrum envelo pe depicted by the pulse segments

equally divided by the pulse repetition frequency can be seen.
5.2.8.2 Measurement of center frequency, sidelobe ratio and pulse width of pulse RF signal

a) Set the signal generator output signal:
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- 20dbm, and 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 a

on the pulse modulation and enable the RF output.

b) Set the spectrum analyzer:

nd the pulse width of 900ns. Turn

The measurement of pulse RF signal is generally carried out in broadband mode. In order to ensure

that the video filter does not affect the me asurement results, the video bandwidth is set to 3MHz.

Press

Press

Press

Press

Press

Preset

Freq <LZTLO XOL® YA

Freq ANEZ Sweépli  Sweep Time Auto Man
BW  [Res BW Auto Man] [Video BW Auto Man]

BW

Co

ZP

A

[Detector] wuL EG Thb EI TSHETL TiL NBPSTSIL NLEGUG

Select the center frequency function and adjust the span so that the center sidelobe and at least one

pair of side lobes appear on the screen, as shown in Figure 5 -20.
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Figure 5-20 Main lobe and side lobe
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Increase the scanning time (scanning slows down) until the figure is filled and becomes a solid line,

as shown in Figure 5-21. If the spectral line cannot be filled in, the instrument is not in broadband

mode. In this case, the following meas urement steps for sidelobe ratio, pulse width and peak pulse

K
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power are not applicable, and the resolution bandwidth needs to be set to greater than 1kHz.

2021/08/25 15:45:41 34% Sweep
Ref Level
0.0 dBm Auto  Man
Atten
10 dB Cont Single
Scale/Div '
10.00 dB Sweep Time
Res BW ‘
100 kHz
Video BW [Default]
100 kHz Triggering
0
—_ VU ) PR Points
off o \/ I ' ‘ /
*Peak Sweep

Run Local

More

N I ————.. =
Center  1.000000000 GHz Span  10.000000 MH4  19f2

Figure 5- 21 Solid- line trace
¢) Read out the pulse center frequency and main lobe amplitude:
Press peak
The marker reading at this point is the pulse center frequency and the main flap amplitude.
d) Measure the side lobe ratio when the marker is at the center frequency of the main lobe:

Press Peak Marker [Delta] Peak [Next Peak] .

The amplitude d ifference between the main lobe and the side lobe is the side lobe ratio, as shown in

Figure 5-22.
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Figure 5-22 Side lobe ratio displayed by marker

e) Measure the pulse width, which is equal to the reciprocal of the frequency difference between the

peak points of the two sidelobe envelopes:
Press Marker [Delta] Peak [Next pk Left]  [Next pk Left] .

The reciprocal of the frequency difference of the delta marker read out at this point is the pulse
width, as shown in Figure 5 -23. To obtain the most accurat e pulse width value, you can manually
adjust the cursor position to measure the distance between two adjacent side lobes over the zero
point. If the resolution bandwidth is reduced to make the over -zero point sharper, the measurement

accuracy is higher.



5 Spectrum Analyzer mode

5.2 Introduction to typical mea  surements
2021/08/25 15:47:17 33% Peak

AM1  -1.170000 MHz -4.27 dB
Ref Level M1 998.420000 MHz 62,25 dBm Peak Search
0.0 dBm

Atten Next Peak
10 dB
Scale/Div
10.00 dB AMarkerl Next Pk Left
Res BW 11.170000 MHz
100 kHz Next Pk Right
Video BW .
100 kHz e by
— f Max Search
I | | \‘. i) l

¥ 3 H | ¥ i Rt
Detector . i Peak Track
*Peak o]

Run Local

Marker->

Center  1.000000000 GHz Span 10.000000 MHZ  €enter

Figure 5- 23 Pulse width displayed by marker
5.2.8.3 Pulse repetition frequency (PRF) measurement
The pulse repetition interval (PRI) is the time interval between any two adjacent pulse responses.
a) Set the signal generator output signal:

Set the frequency of the signal generator to 1GHz and the powerto - 20dbm, connect the 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, and turn on the pul  se modulation and

enable the RF output.
b) Set the spectrum analyzer:

Press Preset

Press Freq GHz].
Press Freq ANEZ Swegp* U [Sweep Time Auto Man] P
Press BW [Res BW Auto Man] ani

Press BW [Video BW Auto Man] 3 [MHz].
Press BW [Detector] [Peak] to activate the positive peak detection.
Adjust the span so that the main lobe and at least one pair of side lobes appear on the screen.

Readjust the output amplitude of the signal generator so that it is on the screen , and reduce the
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scanning time (i.e. speed up the scanning speed) until the display is similar to Figure 5 -24.
¢) Measure the pulse repetition interval.
Press Sweep [Sweep Type Cont Single].

Press Peak Marker [Delta] Peak [NextPeak]. The difference between the two displayed
markers is equal to the pulse repetition interval (PRI), and its reciprocal is the pulse repetition

frequency (PRF).
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Figure 5- 24 Measuring pulse repetition frequency

5.2.8.4 Peak pulse power measurement

Now that the main flap amplitude and pulse width are known, and the resolution bandwidth of the

spectrum analyzer is easily known, the peak pulse power can be obtained from these parameters.
When the spectrum analyzer is in broadband measurement mode:
Peak pulse power = Main lobe amplitude - 20log Texr ; €
Where:
Ter -- pulse width, in s econd.

BWi, -- impact bandwidth, in Hz ~ value is 1.5% the resolution bandwidth used to measure the pulse
width)

When the spectrum analyzer is in narrowband measurement mode:
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Peak pulse power = Main lobe amplitude - 20log Te/ T
Where:
Tert -- pulse width, in Second
T -- pulse repetition frequency

The phenomenon that the peak pulse power is not equal to the amplitude of the main flap is called
pulse desensitization. The pulse signal w ill 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. carrieran d

sideband). Therefore, each spectrum component contains only a part of the total power.

Measuring main flap amplitude

When measuring the main flap amplitude, change the spectrum analyzer attenuator and verify that
the main flap amplitude does not change with it. If the change exceeds 1 dB, the spectrum analyzer

is in gain compression and the attenuation of the attenuator must be increased.

5.2.9 Carrier-to- noise ratio

Definition of carrier -to-noise ratio 76

Measurement steps 7

5.2.9.1 Definition of carrier -to - noise ratio

The carrier-to-noise ratio (signal -to- noise ratio) is a standard measurement scale used to mark the
relationship between carrier and carrier noise, which is u sually noted as C/N (dB). A high
carrier-to-noise ratio provides better network acceptance rate, better network communication
quality, and better network reliability. In the carrier -to-noise ratio, the carrier power is denoted by
PC and the noise power is denoted by PN. Then the decibel unit formula for the carrier -to-noise ratio

is expressed as:

Qo
0

C/N = 10Logg<

N

vog
|-CDO

The above equation shows that the carrier -to-noise ratio is the ratio of the carrier power to the

noise power.
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5.2.9.2 Measurement steps

a) Reset the spectrum analyzer to its default state:
Press Preset

b) Set center frequency:

Press Freq Center Freq] to set the center frequency of the spectrum analyzer to be the

frequency of signal under test with the numeric keys, which is set to 875MH  z.
c) Set carrier bandwidth (CBW):

Press Measure [C/N] [Noise BW] to set the carrier bandwidth of the spectrum analyzer to the
bandwidth of the carrier signal with the numeric keys, up and down keys or scroll knob, which is set
to 20MHz.

d) Set noise bandwidth (NBW):

Press Measure [C/N] [Noise BW] to set the noise bandwidth of the spectrum analyzer to the
bandwidth of the noise signal with the numeric keys, up and down keys or scroll knob, which is set to
20MHz.

e) Set carrier frequency offset (CFO):

Press Measure [C/N] Offset] to set the offset frequency of the spectrum analyzer to the offset
of the noise signal relative to the carrier signal with the numeric keys, up and down keys or scroll
knob, which is set to 20MHz.

f) Turn on CNR function:

Press Measure [C/N] AN Off On] to turn on the carrier -to-noise ratio measurement function,
at this time, the measurement results of carrier power, noise power and carrier -to- noise ratio will be

displayed at the bottom of the screen, as shown in the follow ing figure.
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Figure 5-25 Carrier-to- noise ratio measurement

5.2.10 Outdoor map (option)

The outdoor 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 resu Its marked on the map can be
saved to the instrument and can be called for later viewing. Because the offline map is large, the map
stored internally when the instrument leaves the factory is the map of the province or country where
the user is. Maps of ot her provinces or countries can be downloaded by using the map download
software through UKey (presented with options), and the downloaded maps can be placed in the

offline map folder of the instrument.

RSSI measurement 78

B

ACPR measurement 80

B

5.2.10.1 RSSI measurement

RSSI measurements can be set up as follows:

a) Reset the spectrum analyzer to its default state:
Press Preset

b) Open outdoor map:

Press  Measure More 1 of [Outdoor Map] [Outdoor Map Off On]. By default, the

measurement mode is RSSI after the outdoor map switch is turned on.
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) Set center frequency:

Press Freq Center Freq] to set the center frequency of the spectrum analyzer to be the
frequency of signal under test witht he numeric keys.

d) Set measurement standard:

Press Measure [More 1 of 3] ¢tdoor y EN Meas Setup ¢ AAa Th PLT TFL
on the map for different powers of the received signal.

e) Set marking method:

Press Measure [More 1lof3] [Outdoor Map] [Distance Time] [Repeat Type Time Dist] to set

the method according to time interval or moving distance when marking information on the map.

Press Measure [More 1 of 3] [Outdoor Map] [Distance Time] [Repeat Time] to set the time

interval to mark the data once on the map.

Press Measure [More 1 of 3] [Outdoor Map] |[Distance Time] [Repeat Dist] to set the
distance to mark the data once on the map.

f) Start collection:

Press Measure [More 1of3] [Outdoor Map] A T E QeTtiord f» stajt RSSI test an d mark the
test result on the map.

The RSSI measurements for the interference maps are shown in Figure 5 -26 below:
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Figure 5-26 Schematic diagram of outdoor map RSSI measurement




5 Spectrum Analyzer mode

5.2 Introduction to typical measurements
5.2.10.2 ACPR measurement

ACPR measurements can be set up as follows:

0) Reset the spectrum analyzer to its default state:
Press Preset

h) Open outdoor map:

Press  Measure [More 1 of 3] [Outdoor Map] [Outdoor Map Off On]. By default, the

measurement mode is RSSI after the interference map switch is turned on;
i) Set center frequency:

Press Freq Center Freq] to set the center frequency of the spectrum analyzer to be the

frequency of signal under test with the numeric keys.
i) Switch measurement mode:

Press Measure [More 1 of 3] [Outdoor Map] [Meas Setup] < Vag, Tds adptemt

channel power ratio measurement.

k) Set adjacent channel parameters and measurement standards:

Press Measure [More 1of3] [Outdoor Map] [Meas Setup] < Vg, y E § td seittie

main channel bandwidth.
Press Measure [More 1 of 3] [Outdo or Map] [Meas Setup] < Vi ko <F
adjacent channel bandwidth.

Press Measure [More 1 of 3] [Outdoor Map] [Meas Setup] < ¥, {Ch Spacing] to set the

channel spacing.

Press Measure [More 1 of 3] [Outdoor Map] [Meas Setup] < V¢, Offsdl] to<sét

the adjacent channel limit.

Press Measure [More 1 of 3] [Outdoor Map] [Meas Setup] < Vag Ybbk

limit of good main channel power. In this case, the value of [Poor: <] will change accordingly.
[) Set marking m ethod:

Press Measure [More 1lof3] [Outdoor Map] [Distance Time] [Repeat Type Time Dist] to set

the method according to time interval or moving distance when marking information on the map.

Press Measure [More 1of3] [Outdoor Map] [Distance Time] [Repeat Time] to set how often

§T
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the data is marked once on the map

Press Measure [More 1 of 3] [Outdoor Map] [Distance Time] [Repeat Dist] to set how far to

mark the data once on the map.
m) Start collection:

Press Measure [More 1 of 3] [Outdoor Map] #Art Coll ection] to start ACPR test and mark
the test result on the map.

The ACPR measurements for the interference maps are shown in Figure 5 - 27 below:
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Figure 5-27 ACPR measurement

5.2.11 Indoor map (option)

The indoor map option can be used for RSSI test and ACPR test. Since the GPS signal cannot be
received indoors, the user needs to manually move the position and mark the test results on the map.
The test results marked on the map can be saved to the instrument and can be called for later
viewing. Users can convert the plan in picture format into tile diagram and store it in the instrument

through special software (presented with options).

RSSI measurement 81

5

ACPR measurement 83

5

5.2.11.1 RSSI measurement

RSSI measurements can be set up as follows:
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a) Reset the spectrum analyzer to its default state:
Press Preset
b) Open indoor map:

Press Measure [More 1 of 3] [Indoor Map] [Indoor Map Off On] to open the indoor map. By
default, it is RSSI measurement mode.

) Set center frequency:

Press Freq Center Freq] to set the center frequency of the spectrum analyzer to be the

frequency of signal under test with the numeric keys.
d) Set measurement standard:

Press Measure [More 1 of 3] [Indoor Map] [More 1 of 2] [Meas Setup] ¢ AAa Tbh PLT
colors marked on the map for different powers of the received signal.

e) Move the marker:

Press Measure [More 1 of 3] [Indoor Map] [Up] to move the marker u pward.
Press Measure [More 1 of 3] [Indoor Map] [Down] to move the marker downward.
Press Measure [More 1 of 3] [Indoor Map] [Left] to move the marker to the left.
Press Measure [More 1 of 3] [Indoor Map] [Right] to move the marker to the right.
f) Mark result and delete marking:

Press Measure [More 1 of 3] [Indoor Map] [Collection] to mark the test result of current

marker point on the map.

Press Measure [More 1 of 3] [Indoor Map] More 1 of 2 [Delete Collection] to delete the

current marker poi nt.

Press Measure [Morelof3] [IndoorMap] Morelof2 [Clear Collection] to clear all marker
points.

The RSSI measurements for the indoor map are shown in Figure 5 -28 below:
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Figure 5-28 Indoor map RSSI measurement schematic

5.2.11.2 ACPR measurement

ACPR measurements can be set up as follows:

a) Reset the spectrum analyzer to its default state:
Press Preset

b) Open indoor map:

Press Measure [More 1of3] [Indoor Map] [Indoor Map Off On]. By default, the measurement

mode is RSSI after the indoor map switch is turned on.
¢) Set center frequency:

Press Freq Center Freq] to set the center frequency of the spectrum analyzer to be the

frequency of signal under test with the numeric keys.
d) Switch measurement mode:

Press Measure [More 1 of 3] [Indoor Map] [More 1of2] [Meas Setup] < Vag¢ Tbh PLT

adjacent channel power ratio measurement.
e) Move the marker:
Press Measure [More 1 of 3] [Indoor Map] [Up] to move the marker upward.

Press Measure [More 1 of 3] [Indoor Map] [Down] to move the marker downward.
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Press Measure [More 1 of 3] [Indoor Map] [Left] to move the marker to the left.
Press Measure [More 1 of 3] [Indoor Map] [Right] to move the marker to the right.
f) Mark result and delete marking:

Press Measure [More 1 0of 3] [Indoor Map] [Collection] to mark the test result at the marker

position on the map.

Press Measure [More 1 of 3] [Indoor Map] More 1 of 2 [Delete Collection] to delete the

current marker point.

Press Measure [Morelof3] [IndoorMap] Morelof 2 [Clear Collection] to clear all marker

points.

The ACPR measurements for the indoor map are shown in Figure 5 -29 below:
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Figure 5- 29 Indoor map ACPR measurement schematic

-19.6 dBm -49.21 dBc

5.2.12 Spectrum emission mask

Definition of spectrum emission mask 84

Measurement steps 85

5

5.2.12.1 Definition of spectrum emission mask

Spectral emission mask measurements include both in -band and out - of-band spurious emission,

referred to as SEM. For the measurement of spurious signals in the frequency band close to the
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carrier signal, the analysis bandwidth of spurious measurement with different frequency range offset
relative to the carrier may be different. To facilitate observation and judge the in  dicators, the
spurious threshold level of each frequency range is given from the carrier signal according to the
standard. All of these levels are connected to form the spectrum mask. The distribution of signal
spurious must fall within this spectrum mask before it can be measured. Therefore, the spectrum
mask can be very intuitive to observe and determine whether the spurious component of the signal
exceeds the standard.

5.2.12.2 Measurement steps

Steps for measuring the spectrum emission mask using the 40 24CA spectrum analyzer are as follows:
a) Reset the spectrum analyzer to its default state:

Press Preset

b) Edit the limit:

Press Limit [Limit Upper Lower] to select the upper limit. The spectrum emission mask only calls

the upper limit, so there is no need to edit the lower limit.

Press Limit  [Edit Limit] to pop up the Edit Limit soft menu, and determine the shape of the upper
limit line by operations suc h as [Frequency |fuNe koint %2 Btk Boint]. As shown in
Figure 5-30:
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Figure 5- 30 Limit line editing

c¢) Store limit:

Press Limit [Save Limit] to save the set limit information.
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d) Recall Limit file to mask:

Press Measure [Emission Mask] [Recall Limit as Mask], select the limit in the pop -up table, and
click [Done].

e) Turn on spectrum emission mask function:

Press Measure [Emission Mask] [Emission Mask Off On] to turn on the spectrum emission mask

function, and then the called limit line s will be displayed on the main screen.

as shown in the following figure:
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Figure 5-31 SEM measurement
f) Select reference power:

Press Measure [Emission Mask] ¢ L dverypeak Ch] to select the reference power type. When
peak is selected, the limit center power is the peak power of the current frequency range; when

channel is selected, the power at the limit line center is the maximum power in the channel.
g) Start test:

When the above steps are set up, the instrument will automatically start testing : when there is a
signal exceeding the mask power, the status bar of the corresponding band in the table at the
bottom of the main screen shows "Fail"; on the contrary, the signal power in the band does not

exceed the mask power, the status bar of the corr esponding band shows "Pass".

5.2.13 Audio demodulation

Definition of audio demodulation 87
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5.2.13.1 Definition of audio demodulation

Modulation is the conversion of low fr equency or baseband signals (sound, music, data) into high
frequency signals. During modulation, certain characteristics of the carrier signal (usually frequency

or amplitude) change proportionally to the instantaneous change in the amplitude of the baseba nd
signal. Demodulation is the conversion of high frequency signals into baseband signals that are
played through the speaker.

5.2.13.2 Measurement steps

a) Connect the whip antenna to the RF input interface.
b) Reset the spectrum analyzer to its default state:
Press Preset

c) Set center frequency:

Press Freq Center Freq] to set the center frequency of the spectrum analyzer to be the

frequency of signal under test with the numeric keys, which is set to 94.4MHz.
d) Set span:

Press Freq ANE Z th& Bentd frefuency with the numeric keys, and set the span of the
spectrum analyzer to 3MHz.

e) Select demodulation type:

Press Measure [More 1 of 3] Tune Listen eBod ET NL PLyL:1 T Xy
[LSB] in the pop - up soft menu, and then click [Back]. Select [FM] in this example

f) Set demodulation time:

Press Measure [More 1 of 3]  Tune Listen Listen Time] to set the demodulation time with

the numeric keys, which is 100ms by default.
g) Set demodulation mode:

Press Measure [More 1 of 3] Tune Listen Listen Mode Int Cont]. When set to [l nt], the
instrument will demodulate according to the demodulation time, with sweep time as the interval,

when set to [C ont], the instrument will demodulate continuously. Select [C ont].
h) Set volume:

Press Measure [More 1 of 3] Tune Listen olgime] to set the demodulation time with the
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numeric keys, which is 95 by default and can be appropriately adjusted by itself.
i) Turn on audio demodulation:

Press Measure [More 1 of 3] Tune Listen [Tune&Listen Off On] to turn on the audio

demodulation. At this time, the broadcast content of the current station can be received.

2021/08/26 09:10:57 3 - 100% " - Tune&Listen

M1 94.400000 MHz -64.93 dBm '
Ref Level
-20.0 dBm of Sl :
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40.000 ms
Average
Off
Detector
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Figure 5- 32 Audio demodulation

5.2.14 Harmonic distortion

Set the fundamental frequency and harmonic number. After the instrument measures the
fundamental according to the current parameters, the harmonics are measured for each valid range
table with the center frequency set to the frequency of the range table. If the current bandwidth is

set to 0, the amplitude is calculated by aver aging the power over the trace and is displayed in the list
of results window. After the specified number and amplitude of harmonics are measured, the total
harmonic distortion results (Harmonics & THD) are displayed in the lower part of the window. The
instrument will continuously measure the difference in amplitude between the fundamental and

harmonics.
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5.2.14.1 Measurement steps
a) Reset the spectrum analyzer to its default state:

Press Preset
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b) Set fundamental frequency:

Press  Measure [More 1 of 3] [More 2 of 3] [Harmonics] [Fundamental] to set the
fundamental frequency of the spectrum analyzer to be the frequency of signal under test with the

numeric keys, which is set to 1GHz.
¢) Set harmonic number:

Press Measure [More 1 of 3] [More 2 0of3] [Harmonics] [Harmonics] to set the fundamental

number with the numeric keys, which is set to 4.
d) Set RBW

Press Measure [More 1 of 3] [More 2 of 3] [Harmonics] gs BW] to set the resolution

bandwidth with the numeric keys, which is set to 3MHz.
e) Set video bandwidth:

Press Measure [More 1 of 3] [More 2 of 3] [Harmonics] geo BW] to set the video

bandwidth with the numeric keys, which is set to 3SMHz.
f) Set harmonic number:

Press Measure [More 1 of 3] [More 2 of 3] [Harmonics] Harmonics Off On] to turn on the

harmonic distortion test function and get the following results.
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Figure 5- 33 Harmonic distortion measurement
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5.2.15 Spurious emission mask

Up to eight bands can be set in the spurious emission mask, and the start frequency, stop frequency,
resolution bandwidth, video bandwidth, start limit and end limit can be edited in each band. After the
specified band is measured, the results will be displayed in the lower part of the window. The

instrument will continuously measure whether the threshold value is exceeded in each band.

Measurement steps 90

5.2.15.1 Measurement steps

a) Reset the spectrum analyzer to its default state:
Press Preset

b) Edit mask:

Press Measure [More 1 of 3] [More 2 of 3] [Spur Emissions] [Emissions Edit] to pop up the
mask editing window. You can set the number of bands and the start frequency, stop frequency,
resolution bandwidth, video bandwidth, start limit and end limit of each b and as required. After

setting, click [ Done].
c) Store mask:

Press Measure [More 1 of 3] [More 2 of 3] [Spur Emissions] [Save Emissions] to save the

current mask information.
d) Call mask:

Press Measure [More 1 of 3] [More 2 of 3] [Spur Emissions] [Recall Emissions] to call the

current mask information.
e) Set sweep type:

Press Measure [More1lof3] [More2of3] [SpurEmissions] [Sweep Type Cont Single] to set

the continuous sweep mode or single sweep mode.
f) Set sweep mode:

Press Measure [More 1 0of3] [More20of3] [Spur Emissions] deNMode Once All]. When

set to single segment, this segment will be continuously swept according to [Seg ment ID]; when set

to full segment, each segment set in the mask will be swept at one time.
g) Set current segment number:

Press Measure [More 1 of 3] [More2of 3] [Spur Emissions] [Segment ID] to setthe current

band number with the numeric keys.
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h) Turn on/enable spurious emission mask function:

Press Measure [More 1 of 3] [More 2 of 3] [Spur Emissions] [Spur Ems Off On] to turn on
the spurious emission mask function. At this time, the measurement results of each band will be
displayed at the bottom of the screen, as shown in the following figure:
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| ,Aﬂ*\-‘-‘f""m\'lm‘};’w'ﬂ\-"“ Edit &
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Stop  1.904000000 GHZ EMeES:
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Figure 5- 34 Spurious emission mask

5.2.16 Multi - carrier adjacent channel power

Unlike the adjacent channel power measurement mode, this mode can also be used to measure the

adjacent channel power ratio of two carriers.
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B

5.2.16.1 Measurement steps

a) Reset the spectrum analyzer to its default state:
Press Preset

b) Set center frequency:

Press Measure [More 1 of 3] [More 2 of 3] [Multi-ACPR] Center Freq] to set the center
frequency of the spectrum analyzer to be the frequency of signal under  test with the numeric keys,
which is set to 1GHz.

c) Select carrier number:

Press Measure [More 1 of 3] [More 2 of 3] [Multi-ACPR] arrier 1 2] to select the carrier

number.
d) Set carrier frequency:

Press Measure [More 1 of 3] [More 2 of 3] [Multi-ACPR] [Carrier Freq] to set the carrier

frequency with the numeric keys. Set the carrier frequency of the spectrum analyzer to be the
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frequency of signal under test, which is set to 800MHz, and set the carrier frequency of carrier 2 to
1.2GHz.

e) Set carrier bandwidth:

Press Measure [More 1 of 3] [More 2 of 3] [Multi-ACPR] [Carrier BW] to set the carrier
bandwidth with the numeric keys. Set the carrier bandwidth of the spectrum analyzer to be the
bandwidth of signal under test, which is set to 20MHz, and se t the carrier bandwidth of carrier 2 to
20MHz.

f) Set adjacent channel:

Press Measure [More 1 of 3] [More 2 of 3] [Multi-ACPR] [Adj Ch Set>] to set [Offset
Freq kG <TF pperéLimit | ower Limit] in the pop -up adjacent channel setting soft

menu, and press [Limit Test Off On] to turn on the threshold test function.
g) Turn on multi - carrier adjacent channel power function:

Press Measure [More 1of3] [More2of3] [Multi-ACPR] wilti - ACPR Off On] to turn on the
multi - carrier adjacent channel power function. At this time, the measurement results of each

adjacent channel will be displayed at the bottom of the screen, as shown in the following figure:
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Video BW "

3 MHz
Sweep Time
28.210 ms 1
off Center 2.000000000 GHz Span  629.000000 MHZ .
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Figure 5- 35 Multi - carrier adjacent channel power

5.2.17 1Q capture

IQ capture is used to capture an d save the 1Q data calculated by FPGA into the instrument, which is

convenient for users to process by themselves.
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5.2.17.1 Measurement steps

a) Reset the spectrum analyzer to its default state:
Press Preset

b) Set center frequency:

Press Freq Center Freq] to set the center frequency of the spectrum analyzer to be the

frequency of signal under test with the numeric keys, which is set to 1GHz.
c) Set capture time:

Press Measure [Morelof3] [IQ Capture] [Capture Time] to setthe capture time as required.
EfL ZEIS§8Z0UZ 1 ENTOOL TS8ZL §°P ZP EZk TiL 2828720

d) Set capture mode:

Press Measure [More 1 0of 3] [IQ Capture] [Capture Mode Single Cont] to set the IQ capture
mode to single or continuous. If the capture mode is set to single, the capture will end only once, and
if the capture mode is multiple, the scan thread will capture once after each scan, and it will stop only

when the user sets stop capture.
e) Set sample rate and capture bandwidth:

Press Measure [More 1 of 3] [IQ Capture] [Capture Rate] to select the appropriate sample

rate and capture bandwidth in the pop -up table, and then click [Done].
f) Set trigger mode:

Press Measure [More 1 of 3] [IQ Capture] [Triggering] . The trigger mode includes [Free Run]
and [External(TTL) TTL]. Select external trigger to set [Slope Rising Falling] and [Delay].

g) Set storage file name:

Press Measure [More 1 of 3] [IQ Capture] [Save Name IQ Capture], enter the file name of the

captured data in the pop -up soft keyboard, and click [OK] to finish the setting.
h) Start capture:

Press Measure [More 1lof3] [IQ Capture] [Start Capture], the instrument will capture IQ data
according to the current setting parameters and save i t to the instrument according to [Save Name
IQ Capture]. When the capture mode is continuous, the time information will be added in front of

[Save Name IQ Capture] for easy differentiation.
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5.3 Spectrum Analyzer menu structure
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Figure 5- 36 Block diagram of spectrum analyzer menu
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Figure 5- 37 Block diagram of spectrum analyzer menu (CONT)
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Figure 5- 38 Block diagram of spectrum analyzer menu (CONT)



Excellent:x

Very Good:

‘ Meas Setup

EBb‘ Outdoor Map ‘

Outdoor Map
Off On

Recall

Distance S
Time

Sart
Collection
Zoom Out

< Back

5 Spectrum Analyzer mode

5.3 Spectrum Analyzer menu structure

—>» Dist&Time

Repeat Type
Time Dist

G Repeat Time
10.000 s
100 m

Delete
All Points

Save&Recall
(

‘ C—»‘ Indoor Map ‘

—r‘ Indoor Map ‘

Indoor Map
Off On

Delete
Qollection

Qear
Qollection

‘ Harmonics Adj Ch Set
Harmonics Adj Ch
Off  On 12 3
Fundamental

Harmonics

Limit Test
Off On

o
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5.4 Spectrum Analyzer menu description

This section details menu items, functions, parameters and other information.

s Frequency menu 100
. Span menu 101
s IF output menu 102
. Amplitude menu 102
. Bandwidth menu 103
., Detection menu 104
., Marker menu 105
., Peak menu 106
., Mode menu 107
., Sweep menu 107
. Trigger menu 109
., Gate Sweep menu (option) 110
., Trace menu 111
., Limit menu 113
., Measurement menu 114
. Field strength measurement menu 116
., Channel power menu 117
., Occupied bandwidth menu 118
. Adjacent channel power menu 119
. Spectrum emission mask menu 121
., Carrier-to-noise ratio menu 122

Audio demodulation menu 123

IQ capture menu 124

Outdoor map menu (option) 125
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. Indoor map menu (option) 128
s Harmonic distortion menu 129
. Spurious emission mask menu 130
. Multi- carrier adjacent channel power menu 131
., File menu 132
s System menu 133
s Reset menu 135
5.4.1 Frequency menu
[Center Freq]: Press Freq enter Freq] to set the center frequency value

Fequency

Center Feq

Morel/2 >

by pressing the numeric keys on the front panel, and then selecting [GHz], [MHZ],

[kHz]or [Hz] 8 Z TiL OOLOOVLZiI 1 OZ8§Tor ZLZOULB® B
knob.
ANL1 8Ey {BTL efLZ OPSZ6 TFL b O

of the frequency step is the same as that set by [Freq Step], and you can use

TFL ZOZLOS:1 GQLYP BO TFL b O api
frequency value after pressing [CF Step Auto Man] to switch to [CF Step Auto
Man].

[Span]: Freq ANEZ Th EI TSHETL TFL PNEZ P
LY EZk TF¥LZ PLyL: T TiL O6OLOOLZIT ©ZST
keys and rotary knob. Refer to the description of [Span] menu for details.

[Start Freq] : Press Freq ATEOT XOL®© Th PLT TFL
pressing the numeric keys on the front panel, and then selecting [GHz], [MHZz],
[kHz]or [Hz] iz TFiL OOLOULZI T OVZS§ToZLZU GLBCP NE
knob.

[Stop Freq] : Press Freq ATBN XOL® Tb PLT TFL
pressing the numeric keys on the front panel, and then selecting [GHz], [MHZz],
[kHz] or [Hz] in the frequency OZ 8T ZLZ0O b @r NOL PPBIZB E
knob.

[CF Step Auto Man]: Press Freq CF Step Auto Man] to set the step

frequency value by pressing the numeric keys on the front panel, and then

selecting [GHz], [MHz], [kHz]or [Hz] §Z TiL OOLOGOLZ1 1 OZST
or GLYTP EZk OBTEOT GZDbI
[Signal Std]: Press Freq inal Std] to pop up the Signal Standard menu,

including [Head], [Tail], [Page Up], [Page Down], [Done] and other soft menus.

100
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Select the desired signal standard file by [Done].

[Channel]: Press Freq <ahnel] to display the content and number of the

selected signal standard.

[Special Note]: The channel number should be set under the premise of

loading the signal standard, B TF L ONBPL E NOBZNT I ZEIi

Frequency

‘ Sgnal Track

l
| ol

./

Ve
[ More2/2 >

- [Signal Track Off On]: Press Freq
track the signal. After each scan, the signal tracking function will place the

[Signal Track Off On] to select whether to

activated marker on the peak point of the signal and set the peak frequency as
the center frequency. Turning on [Signal Track Off On] will automatically ke ep the

slowly drifting signal in the center of the display screen.

5.4.2 Span menu

Zero Soan IF
Mt
g )
\

e
| < Back ;)
AN

ANEZ Thb PLT TFL PNEZ |E
pressing the front panel numeric keys, then selecting [GHz], [MHZz], [kHz] or  [HZ]

§7Z TiL OOLOOVLZIT 0VZ8T ZLZU BO NOLPPSZ
is stepped by 1, 2 and 5.

[Span]: Press Freq

ANEZ XOyy ANEZ Th Pl

measurement state as the maximum span, and the span of 4024CA spectrum

[Full Span] : Press  Freq

analyzer is set to 9GHz under full span.
ANEZ 6L Ob ANEZ Th PL

measurement state as the minimum span, and the span is set to OHz under full

[Zero Span] : Press  Freq

span.

[Last Span]: Press Freq A N E Zast Span] to set the span in the current

measurement state as the previous span.
[Zero Span IF OUT>]: Press A N E Zero Span IF OUT>] to activate

the IF Output submenu.

Freq

[Special Note]: The full span and zero span functions are not available when
certain measurement functions are enabled.
[Special Note]: The IF output menu, as a function option, is only available in

zero span mode.
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5.4.3 IF output menu

The zero-span IF output function, as an option, enables the output of IF signals under zero -span

conditions through the IF output interface to meet the measurement needs of users.

IEout [Special Note]: The IF output menu, as a function option, is only available in

zero span mode.

€ IFout h XN E D g
[IF OUT Off On]: Press Freq A N E Eero Span IF OUT>] a X Off aa)

Cof  on | A

N -4 to turn on or off the IF output through key switching.

] [ngz] [IFBW]: Press Freq ANE FZeroSpan IFOUT>] a X; & Th P
>> output bandwidth.

e

C -

5.4.4 Amplitude menu

Amplitude [Ref Level] : Press Ampt  [Ref Level] to set it by pressing the numeric keys on
y the front panel, and then selecting [dBm], [ -k ; Z Z¢ b O "¢
| Ref Level \ OZ8T Z2LZO BO NOLPP&Z6E TFL b O |
\ 0.0dBm Y N N N
S [Ref Position]: Press Ampt [Ref Position]to select the position o f the

] Ref Position reference line in the rectangular chart by clicking the corresponding numeric keys.

N 4 [Atten Auto Man]: Press Ampt [Atten Auto Man] to adjust the input
] Atten attenuation of the spectrum analyzer. In automatic mode, the input attenuator is

. Auto Man . . .

N associated with the reference level. In manual mode, the attenuation of the
" sale/Div

attenuator can be adjusted with a numeric keypad, a step key, or a rotary knob,

10.00dB and the attenuation ranges from 0dB to 30dB.

/
[ Sale T)’_pe [Scale/Div] : Press Ampt  [Scale/Div] to adjust the size of the screen ordinate
‘\ Log Ln 4 grid by pressing the numeric keys on the front panel, then selecting the frequency

] Units S 7 OZS§T bO NOLPPSZG6 TF L Bebict between 0.1 dB/dif :
u dBm

N 4 and 20dB/div . It is 10dB/div by default.
]/ Pre Amp \ [Units]: Press Ampt [Units] to select the unit on the vertical axis including
O ASSON k; Z k; Zg k; ' ¢ ¢byTP EZk eE

[Pre Amp Off On]: Press Ampt [Pre Amp Off On] to control the switching
status of the preamplifier, which will be activated only when the reference level is
less than -40dBm.

ANL1I 8Ey {BTL efLZ TiL NOLEZNysOsL

to input a signal greater than +13dBm, otherwise the instrument will be
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damaged.

5.4.5 Bandwidth menu

BW

‘/ Res BW
‘\M Man

| Video BW
\Auto Man

Video Type
\dn tog

e Average
O

| Detector
\_ [Normal]

[Res BW Auto Man]: Press BW

bandwidth, ranging from 1Hz -10MHz. In manual mode, the resolution bandwidth

[Res BW Auto Man] to adjust the resolution

can be changed in 1, 3, or 10 steps with the numeric keys, step keys, or rotary
knob. In automatic mode, it changes with the span according to the SPAN/RB W
ratio. The 10 MHz resolution bandwidth is not automatically associated with the

span and needs to be set manually.

[Video BW Auto Man]: Press BW  [Video BW Auto Man] to adjust the video
The range from 1 Hz to 10MHz. In

bandwidth displayed in the active function area.
manual mode, use the numeric keys, step keys or rotary knob to change the video
bandwidth, and the step keys and the rotary knob change in steps of 1, 3, and 10.
In the automatic mode, the RBW/VBW ratio changes based on the change of

resolution bandwidth.

[Video Type Lin Log]: Press BW

scale type logarithmic or linear scale. Log scale is generally in dBm, and linear

[Video Type Lin Log] to select the vertical

scale is in mV by default.

[Average Off On]: Press BW

function. This function continuously averages the traces to achieve a smooth

[Average Off On] to select the average

trace.

[SPAN/RBW 100]: Press BW [SPAN/RBW 100] to set the ratio of the current
bandwidth to the resolution bandwidth, and display it in the input area. The
default value is 100. This ratio is used in the association mode of the resolution
bandwidth.

[RBW/VBW 1] : Press BW i e
bandwidth to the resolution bandwidth. The default value is 1. When the

¢1] té set the ratio of the current video

resolution bandwidth changes, the video bandwidth will automatically change to
meet the ratio when it is automatic. The ratio is displayed in the input area 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.

[Detector] : Press BW

detection mode. Refer to the description of [Detector] menu for detail.

[Detector] to pop up the soft menu for setting
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5.4.6 Detection menu

Detector

Y

Auto

AW 4

Normal

p
\3

:

P
\3

!

Neg Peak

b Y4
AN

Sample

P
i

 Average

]

P
\3

:

) Y4

A

oy

=
W\

p

[Auto]: Press BW [Detector] uto] to enter the detection menu and

automatically default to the standard mode.

[Normal]: Press BW [Detector]  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 way to detect waves. The signal and noise b ase can be seen

simultaneously without losing any signal.

[Peak] : Press BW [Detector] [Peak] to select the positive peak detection
mode. This mode can ensure that no peak signals are missed, which is suitable for
measuring signals that are very close t o0 the noise base. The one selected at [Max

Hold] is the positive peak detector.

[Neg Peak]: Press BW [Detector] { LR&ak] to select the negative peak
detection mode. This mode enables the trace to display a negative peak level. In
most cases, it is used in the self-test of broadband millimeter wave spectrum
analyzer, but rarely in measurement. It can fully reproduce the modulation
envelope of the AM signal. The one selected at [Min Hold] is the negative peak

detector.

[Sample]: Press BW [Detector] [Sample] to set the detector to sampling
detection mode. This mode is suitable for measuring noise sighals and can
measure noise better than normal detection methods. It is usually used for video

averaging and noise marker functions.

[Average ]: Press BW [Detector] verage] to set the detector to average
detection mode. The average detection mode displays the average of the sampled

data of the trace in each sampling interval.

[RMS]: Press BW  [Detector] ¢y A Tb PLT TfL kLTLI
detection mode. The root mean square detection mode displays the root mean

square value of the sampled data of the trace in each sampling interval.
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Marker

D

Marker
\ 123456

.

J

\3 1

Normal

p

J

Delta
/

ker Noise

e

(M

ggj

S
\&

) Y4
Q€ |

nter Mkr

4
S
\J

Marker-> >

Off

—
\3

:

p
\3

All Off

[Marker 123456 ]:Press Marker [Marker 12 34 5 6] to select a different
marker, activate a single marker, and place the marker in the center of the trace
and display the values in the marker display area in the upper right corner of the

screen.

{ &]OPtess Marker { b &@)Zo display the frequenc y and amplitude of
the marker. The active marker can be moved with the rotary knob, step keys or

numeric keys. The displayed amplitude is in dB by default.

[Delta] : Press Marker [Delta] to display the amplitude difference and
frequency difference betwe en two markers (time difference in case of zero
frequency width). The active marker can be moved with the rotary knob, step

keys or numeric keys. The displayed amplitude difference is in dB by default.

[Marker Noise Off On]: Press  Marker

off the noise marker. When the menu is ON, the noise marker is activated. Read

[Marker Noise Off On] to turn on or

the noise power normalized to the 1Hz bandwidth near the activated marker, at

which point the detector is in root mean square detection mode automatically.

ounter Mkr  Off On]. Press  Marker [Counter Mkr Off On] to turn on the
marker counter function. If the marker is not currently activated, an active marker
will be activated in the middle of the screen when the marker count function is

turned on.

Marker ->> : Press Marker [Marker->Center] to pop up a soft menu related
to the marker function, which is related to whether the frequency, bandwidth and
marker are in normal or delta marker mode. These marker functions allow the

user to change the spect rum analyzer setting with the marker as a reference.

fit]: Press Marker €] to turn off the currently selected marker and

functions related to the selected marker such as [ M arker Noise].

Marker [All Off] to turn off all markers and marker -related

[All Off] : Press
functions such as [ Marker Noise] .
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Marker->
]/ Marker->
_ Center Y,
] Marker-> 7
\_ CFSep Y,
] Marker-> 7
] Marker-> 7
\_ Sop Y,
—
> /
| < Back \
o 4

ariker->Center ]: Press  Marker [Marker ->Center] [Marker->Center] to

move the marker to the center frequency and display the reading at the center
frequency on the screen.

arker ->CF Step]: Press Marker [Marker - >Center] [Marker->CF Step] to

set the step size of the center frequency, i.e., the value of the frequency step is
equal to the marker frequency, and the value of the frequency step is equal to the

frequency of the delta marker when the delta marker function is activated.

arker ->Start]: Press Marker [Marker ->Center] [Marker ->Start] to set

the start frequ ency equal to the marker frequency.

arker ->Stop]: Press  Marker [Marker ->Center] [Marker ->Stop] to set

the stop frequency equal to the marker frequency.

 Next Peak \
A 4
Next Pk Left

Next Pk Right

Min Search

Peak Track
Off On

Peak

peak point of the trace and display the frequency and amplitude of this marker in

[Peak Search] : Press [Peak Search] to place a marker to the highest

the upper right corner of the screen.

Peak

highest peak point on the trace that is associated with the current marker

[Next Peak] : Press [Next Peak] to move the active marker to the next

position. When this key is pressed repeatedly, a lower peak point can be found
quickly.
[Next pk Left] Peak

the current marker position.

: Press [Next pk Left] to find t he next peak on the left of

[Next pk Right ] Peak

right of the current marker position.

: Press [Next pk Right] to find the next peak on the

y Beéarch]: Press Peak y ESearch] to place a marker to the highest
point o f the trace and display the frequency and amplitude of the marker in the

upper right corner of the screen.

Peak

of the trace and display the frequency and amplitude of the marker in

[Min Search]: Press y &&arch] to place a marker to the lowest point
the upper

right corner of the screen.

[Peak Track Off On]: Press Peak

tracking is on, the current marker will perform a peak search operation at the end

[Peak Track Off On].When the peak

of each sweep. When peak tracking is off, no operation is performed.

106



5 Spectrum Analyzer mode

5.4 Spectrum Analyzer menu description

[Marker ->Center] : Press Peak [Marker->Center] to set the marker

frequency equal to the center frequency. This function quickly moves the signal to

the center of the screen.

5.4.9 Mode menu

The default function mode in the mode menu is spectrum analysis mode. According to user
requirements, the following function options can be added: Interference Analyzer, demodulation

analysis, power measurement, channel scan, and field strength measurement

Mode pctrum  Analyzer]: Press  Mode [Spectrum Analyzer] to select the
spectrum analysis mode.

ione;t)l/’;er? [Interference Analyzer]: Press Mode [Interference Analyzer] to select the

Interference Analyzer mode. See the section of Interference Analyzer

Interference

Measurement Mode in Chapter V for details.
Analyzer

[Location Analyzer]: Press Mode Location Analyzer] to select the Location
Analyzer mode. See the section of Location Analyzer Measurement Mode in
Chapter VI for details.

[Real-Time Spectrum]: Press Mode Real Time Spectrum] to select the
spectrum Real Time Spectrum mode. See the section of Real Time Spectrum Measurement
GSJI/ EDGE Mode in Chapter VII for detalils.
YAy F PBréss Mode YAy FBYF Th PLyLI T T¥F
] 5GNR the section of GSM/EDGE Measurement Mode in Chapter VIII for details.

p S Y { ress Mode Y{ ¢ Tb PLyL1 T TFL Y{¢
] LTE Analyzer 5GNR Measurement Mode in Chapter X for details.
[LTE Analyzer ]: Press Mode LTE Analyzer] to select the LTE Analyzer mode.

See the section of LTE Analyzer Measurement Mode in Chapter IX for details.

5.4.10 Sweep menu

The sweep time is the time required for the spectrum analyzer to tune to the selected frequency
interval. The sweep time directly affects the time used to complete atest, and the sweep time usually
varies with the span, resolution bandwidth, and video bandwidth. In automatic mode, the spectrum
analyzer will use the quickest sweep time after the measurement setup is completed. In the manual

mode, the sweep time can be increa sed to meet specific measurement needs.

In the sweep mode, the default mode is linear sweep, while the list sweep function, as an option,
enables continuous sweep measurement of multiple frequency bands, including edit list, store list,
and recall list functions for user convenience.
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Swveep

]‘ Gate
\_ Sweep
] More 1/2 >
A

Swveep
]/ Sveep Mode w
Ve
] Edit List >
N 4
)
A 4
Ve
| Savelist
N 4
Ve
| Recall List >
N 4

[Sweep Time Auto Man]: Press

Sweep

[Sweep Time Auto Man] to adjust

the sweep time of the spectrum analyzer. It can be adjusted by the numeric keys,

step keys or the rotary knob. The underlined Manual indicates that the sweep

time can be set manually. When Auto is selected, the sweep time will be

automatically a ssociated with the resolution bandwidth, frequency span and

video bandwidth settings.

[Sweep Type Cont Single] : Press

continuous sweep mode or single sweep mode.

Sweep Once]: Press  Sweep
Aedp)Setup]: Press  Sweep
sweep.
rifgering ]: Press  Sweep

including [Free Run]

for details.

olats ]: Press

Sweep

Sweep

¢ § k L iternal(THL)TTL], etc. Refer to the Trigger menu

[Sweep Type Cont Single] to set

[Sweep Once] to re-sweep.

[Sweep Setup] to set rapid sweep or default

[Triggering] to select the sweep trigger mode,

[Points] to set the number of sweep points. The

number of sweep points can be set to 201, 501, 1001, 2001 and 4001.

[Gate Sweep] : Press

parameters. The gate sweep function implem ents spectral analysis of pulse RF
signals, time division multiple access (TDMA) signals, intermittent signals, etc. The
user is able to define the time window for performing the measurement. The

sweep allows the signal to be measured within a specifi ed time period and to

Sweep

exclude or block interfering signals.

AépMode Lin List]

: Press

Sweep

[Gate Sweep] to set the gate sweep

[Sweep Setup] to select whether it is

the linear mode or the 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, it is scanned with the

range and other parameters set by the edited list.

F k § T This fufitfion is a list sweep option. Press
open the list edit soft menu. You can use [Add Seg

and other soft keys to manage and edit the sweep list. The selected sweep

frequency
Sweep FKkST
eBte Seg Delete All]

segment is indicated by green font; after editing the sweep segment, press

[Done] soft key to confirm back to the sweep sub

A E |j L: This§uRcTion is a list sweep op tion. Press

-menu.

Sweep AEIlj L

save the currently edited list in the spectrum analyzer for easy recall later.

[Recall List] : This function is a list sweep option. Press

pop up the sweep list dialog box for calling or deleting

Sweep

the desired sweep list.

gate

[Recall List] to

<

S
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5.4.11 Trigger menu

The trigger menu is used to select the trigger mode for sweep or measurement, including [Free

Run] ¢ § k L Kternal(THL)TTL] A y Rising Falling eRy]. Users can choose the appropriate
trigger mode according to different needs.

Triggering

Hee Run J
N

. Video

N

i

[Free Run] : Press  Sweep [Triggering] [Free Run] to set the free trigger to
start a new sweep or measurement when the last continuous sweep or single

sweep is finished.

[Video] : Press Sweep [Triggering] [Video] to set the trigger mode to video
trigger. The sweep is triggered whenever the input signal exceeds the set video
trigger level. The trigger level value can be set with the numeric keys, step keys or

rotary knob, and the green line ont he screen indicates the selected trigger level.

[External(TTL)TTL] : Press Sweep [Triggering] [External(TTL)TTL] to set
the spectrum analyzer to external trigger mode. Select the sweep and

measurement to synchronize with the next voltage cycle.

[Slope Rising Falling] : Press  Sweep [Triggering] [Slope Rising Falling] to
control the positive and negative slope of the level trigger. The positive slope is
triggered by the rising edge, and the negative slope is triggered by the falling
edge.

[Delay] : Press Sweep  [Triggering] [Delay] to set the time delay of the level
trigger. The spectrum analyzer will wait for this time period after receiving the
external trigger signal before sweeping.
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5.4.12 Gate Sweep menu (option)

The gate sweep function implements spectral analysis of pulse RF signals, time division multiple

access (TDMA) signals, intermittent signals, etc. The user is able to define the time window for

performing the measurement. The gate sweep allows the signal to be measured within a specified

time period and to exclude or block interfering signals.

Gate Sweep

]«/ Gate Swveep
]/ Delay
. 1.000 ms

]/ Length
. 5.000 ms

]‘ Gate View

]/ View Time j
\_ 10.000 ms

] Fpectrum
‘\ % On

More 1/2 >

S

< Back

S

[Gate Sweep Off On]: Press Sweep [Gate Sweep] Gate Sweep Off On] to

turn on or off the gate sweep function.
ANL1 8§ Ey
automatically set to 0 and the horizontal coordinate changes to time.

{ B T Lgate sweep Lfuhctidh fisLturned on, the span is

[Delay] : Press Sweep [Gate Sweep] [Delay] to set the delay time of the
gate sweep. When the trigger signal is received, the gate sweep is opened after a

certain delay time.

[Length ]: Press Sweep [Gate Sweep] [Length] to setthe width of the gate

sweep, that is, the opening time of the gate sweep.

[Gate View Off On]: Press Sweep [Gate Sweep] YETL Off Oh]kJ
turn on or off the gate view. When the gate view is ON, the green gate start line
and gate end line will be displayed on the screen, with the gate length as the time

interval.

[View Time]: Press Sweep [Gate Sweep] ¢ § L NJ t&<etdhe length of

the view time.

[Special Note]: When [Gate View Off On] is set to ON, [ gate sweep Off On]
will close automatically; similarly, when [ gate sweep Off On] is set to ON,

[Gate View Off On] will close automatically.

[Spectrum Off On]: Press Sweep  [Gate Sweep] Spectrum Off On] to turn
on or off the Spectrum.When the Spectrum function is turned on , it will display

center frequency and span .
[Special Note]: [View Time] can be set only when [Gate View Off On] is

turned on, and the sweep time will be consistent with the view t ime.
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[Span 100.000MHz ]: Press Sweep [Gate Sweep] Span] to set the

span.

| shan

\ 100.000 MHz [Special Note]: When [ Spectrum Off On] is setto ON, [Span] can be setup.
[RBW Auto Man]: Press Sweep [Gate Sweep] RBW Auto Man] to

automatically or manually set the RBW.

[Special Note]: When [ Spectrum Off On]is setto ON, [RBW Auto Man] can
be turn on or off.

[Slope Rising Falling]: Press  Sweep [Gate Sweep] A y Rising

Falling] to set the edge slope of the trigger gate sweep . The positive slope is
triggered by the rising edge, and the negative slope is triggered by the falling

edge.

Interval

[10ms] > [Source Ext Int GPS]: Press Sweep [Gate Sweep]  Source Ext Int GPS to

set the external trigger, internal trigger or GPS trigger.

[Interval [10ms] ]: Press Sweep [Gate Sweep] Interval [10ms]] to set the

< Back

trigger interval, trigger interval can be setto 10ms 20ms 50ms 100ms 200ms
) 500ms and 1s.

5.4.13 Trace menu

The trace menu is used to set the display of trace, and select relevant settings  such as refresh trace,
maximum hold, minimum hold, etc. according to different needs of user testing. For example, when
measuring the drift signal, use the track maximum hold function to display the maximum peak

amplitude and frequency drift of the input  signal.
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Trace

Max Hold
Min Hold

EOER 8]: Press Trace E OR.1213] to select a trace. The spectrum
analyzer provides traces 1, 2 and 3, and the selected trace serial number and the

status menu item where its trace is located will be marked with an underline.

[Clear Write] : Press Trace [Clear Write] to refresh all the data of the
previously displayed trace and continuously display the signal received by the
spectrum analyzer in the sweep state.

y ET  “Phessk Trace yET ~bBuyk Th Fbyk TFL ZE
on the selected trace and update it with the new maximum detected in each
sweep. If the detection is automatic, it will switch to the positive peak detection
mode.

y § Z :Presg k Trace y8Z "~byk Th Fbyk TFL ZI
on the selected trace and update it with the new minimum d etected in each
sweep. If the detection is automatic, it will switch to the positive peak detection
mode.

View]: Press Trace [View] to hold and display the amplitude data of the
selected trace, but it will not be updated during the spectrum analyzer sw  eeps.
Blank]: Press Trace [Blank] to perform background processing on the signal

instead of displaying it on the screen.
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Limit
]/ Limit \
\ygper Lower/
‘ Display \[
\m S
Test
Edlt Limit >
Margln
0.00dB /

Recall S
Limit

[Limit Upper Lower] : Press Limit [Limit Upper Lower] to select the current

limit line as the upper limit line or the lower limit line.
Display Off On]: Press  Limit Display Off On] to select whether to turn on

the limit function.
[Test Off On]: Press  Limit E LCRITON] to turn on or off the limit test.
F kigif> ]: ®ress  Limit
[Add Point], [Delete Point], [Left Point], [Right Point], [Default Limit] and other

F k 8nit>], sncluding [ Frequency], [Amplitude ],
soft menus to view the frequency and amplitude of the limit points, as well as add

or delete limit points.

Margin ]: Press  Limit Margin] to set the offset allowance.

larm Off On]: Press  Limit Alarm Off On] to set the sound alarm switch.
When the audible alarm is turned on, it is effective when the  upper and lower limit
line test switch is turned on. When the upper and lower limit lines are swept on
the current screen, the buzzer will give a short sound if there is an out of range

condition.

[Save Limit] : Press  Limit [Save Limit] to store the limi t.

Recall Limit ]: Press  Limit Recall Limit], including [Head], [Tail], [Page Up],
[Page Down], [Done], [Delete], [Cancel], and other soft menus to call or delete the

saved limits.
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5.4.15 Measurement menu

Measure

y:

( Feld

| Sre?\gth >\
N 4
]/ Channel >\[
\_ Power Y,
| oBW >

_ﬂ/
i

g
P\

Emission

p
=
e

Morel/3 >

ieXd Strength ]: Press Measure [Field Strength] to select the field strength
measurement function and call up the related function menu. Refer to the

description of [Field Strength] menu for detail.

[Channel Power] : Press Measure [Channel Power] to select the channel
power function and call up the related function menu. Refer to the description of
[Channel Power] menu for detail.

PLyLt+ T TFL Bi11 O)

call up the related function menu. Refer to the description of [OB W] menu for

¢ ; éPress Measure ¢ e TDb

detail.

[ACPR]: Press
function and call up the related function menu. Refer to the description of

[ACPR] to select the adjacent channel power
[ACPR]

Measure

menu for detail.

[Emission Mask] : Press Measure [Emission Mask] to select the spurious
function to call up the related function menu. Refer to the description of

[Emission Mask] menu for detail.

[C/N] : Press Measure [C/N] to select the carrier -to- noise ratio measurement
function and call up the related function menu . Refer to the description of [C/N]

menu for detail.

All Meas Off ]: Press Measure All Meas Off] to close the measurement.

114



5 Spectrum Analyzer mode

5.4 Spectrum Analyzer menu description

Measure

N

Tune

‘ sten

)
i N

Capture

[More 1 of 3]

audio demodulation function. Refer to the description of [ Tuneé&Listen] menu for

[Tune&Listen ]: Press Measure Tuneé&Listen] to enable the

detail.

[More 1 of 3] [IQ Capture] to enable the 1Q
[1Q Capture] menu for detail.

[IQ Capture] : Press Measure
capture function. Refer to the description of

[Outdoor Map] : Press Measure  [More 1of3] [Outdoor Map] to enable the

outdoor map function. Refer to the description of  [Outdoor Map] menu for detail.

4 [Indoor Map] : Press Measure [More 1 of 3] [Indoor Map] to enable the

{ Oul\;door >\ indoor map function. Refer to the description of  [Indoor Map] menu for detail.
‘ ap
N 4 All Meas Off ]: Press Measure [More 1 of 3] All Meas Off] to close the
« Indoor
\ M > measurement.
N
(
\
" ALLMeas
‘\\ off
- More2/3 >
AN

Measure Harmonics ]: Press Measure ~ More 10of 3 Harmonics] ,it is used to turn on
L Harmonics harmonics function. Refer to the description of [ Harmonics] menu for details.

Bmissions

More3/3 >

Spur Emission ]: Press Measure More 1 of 3 Spur Emission] ,it is used to

turn on spur emission function. Refer to the description of [ Spur Emission] menu

for details.

Muti - ACPR>]: Press Measure More1of3  Muti-ACPR ,itis used to turn

on Muti- ACPR function. Refer to the description of [ Muti- ACPR menu for details.

[All Meas Off ]: Press Measure More 1 of 3

off measure.

All Meas Off] ,it is used to turn
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5.4.16 Field strength measurement menu

The spectrum analyzer provides field strength measurement functions, including [F ield Strength Off
On] Recall Antenna F Rriefina A BAljiténna] and other related soft menus. With the
corresponding test antenna, the field strength test can be carried out quickly.

Field Srength Field Strength Off On]: Press Measure Field Strength Field Strength
y Off On] to turn on or off the field strength measurement function.
] Flce);? Srergtnh Recall Antenna ]: Press Measure Field Strength Recall Antenna] to pop

up soft menus such as [Head], [Tail], [Page Up], [Page Down], [Done] and

[Delete] , to select the saved antenna factor file in spectrum analyzer and call it.

[Edit Antenna] : Press Measure Field Strength  [Edit Antenna] to pop up
soft menus such as [Add Pt], [DEL Point], [Clear Point], [Finish] and [Cancel] to
edit the antenna factor.

[Save Antenna] : Press Measure Field Strength  [Save Antenna] to save
the antenna factor.

P

< Back

'
\_
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5.4.17 Channel power menu

The spectrum analyzer provides a channel power measurement function. By setting the relevant

parameters in the function menu and selecting the appropriate resolution bandwidth and span/span,

the channel power of the signal can be measured. Refer to Section 1 Channel power measurement of

this chapter for specific operation.

Channel Pwr

e

e

Channel Pwr }
Off On Y,

:

Center Feq
4

Channel BW

[Channel Pwr Off On]: Press Measure [Channel Power] [Channel Pwr Off

On] to turn on or off the channel power measurement function.

enter Freq]: Press Measure [Channel Power]  Center Freq] to set the

center frequency with the numeric keys.

[Channel BW] : Press Measure [Channel Power] [Channel BW] to set the

channel bandwidth with the numeric keys.

A N:FPFess  Measure [Channel Power] [Span] to set the channel span
with the numeric keys.

ANL1I 8Ey {BTL EFL 1 FEZZLy NBNLO i EZ
at which the spectrum analyzer displays the frequency span of power, and 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 con stant.
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 t  he same factor.
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5.4.18 Occupied bandwidth menu

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

bandwidth depending on the modulation method: power percentage and Power reduction XdB.

Users may choose an appropriate bandwidth measurement method according to their own needs.

Refer to Section 1 OBW measurement of this chapter for specific operation.

OBW

N

OBW
On

Method
% dBc

<

\_

%

99.00 %

ot

dBc
-3.0dB

¢ ; @ff On]: Press Measure ¢; e Off @n] to turn on or off the

occupied bandwidth measurement function.

y L. T ®obdBc]: Press Measure ¢ ; & [Method % dBc] to select the
corresponding measurement method, including percentage or drop XdB.
Percentage method is 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. Drop XdB 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 X dB of the signal power drop is set by the user.

%]: Press Measure ¢ ; e [%] to set the percentage of power when the

percentage measurement method is selected.

dBc]: Press Measure ¢ ; & dBc]toset the XdB of signal power drop

when the drop XdB method is selected.

[Span]: Press Measure ¢ ; e [Span] to set the occupied bandwidth

measurement span.
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5.4.19 Adjacent channel power menu

The spectrum analyzer provides 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 user can use the threshold test function to customize the adjacent channel limit,

which is convenient to observe whether the adjacent channel power exceeds the set range. Refer to

Section 1 ACPR measurement of this chapter for specific operation.

ACPR

O ACR

] Center Feq

/" Main Ch BW
. 3.000 MHz
" AdjchBW
. 3,000 MHz

« Ch Sacing
3.000 MHz

[ACPR Off On]: Press Measure

or off the adjacent channel power measurement function.

[Channel Power] [ACPROff On] to turn on

eqter Freq]: Press Measure [Channel Power] [Center Freq] to set the

center frequency with the numeric keys.

yES§Z <

=<
(D~

[Main Ch BW] : Press Measure

main channel measurement bandwidth with the numeric keys.

[Channel Power]

[Adj ChBW] : Press Measure [Channel Power] k O <f ;@

adjacent channel measurement bandwidth with the numeric keys.

Measure [Channel Power] [Ch Spacing] to set the

[Ch Spacing]: Press
channel offset with the numeric keys.
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ACPR

(

Limit Test
Off On
Upper Limit

0.00dB

Lower Limit
0.00dB

Limit Test Off On]: Press Measure  [Channel Power] E~r Bt Ofto

turn on or off the test for the upper and lower adjacent channel power
thresholds.

[Upper Limit]: Press Measure [Channel Power] [Upper Limit] to set the

power threshold for the upper adjacent channel test.

[Lower Limit]: Press Measure

[Channel Power] [Lower Limit] to set the

power threshold for the lower adjacent channel test.
ANL1I 8Ey {BTL efLZ TiL
channel power ratio exceeds the set threshold, the

TF OLPFbyk T
screen will be marked with
a red background.
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5.4.20 Spectrum emission mask menu

The function of spectrum emission mask is to call the limit line as a mask to measure whether the

signal power is limited by the mask. The mask can move up and down, left and right according to the

center frequency and reference power. The mask 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

value point according to the ca Iculated reference power.

Bmission Mask

]«/ Bmission Mask
Lot on )
@ Channel B\N\

|
\1.000|V|HZ/
] Recall Umit>7
] Ref Power 7
“ PE‘_ak h /

N

( Peak Markers\

l
e

[Emission Mask Off On]: Press Measure

Off On] to turn on or off the spectrum emission mask function.

[Emission Mask] [Emission Mask

[Channel BW]: Press
reference channel bandwidth with the numeric keys.

Measure [Emission Mask] [Channel BW] to set the

[Recall Limit as Mask] : Press Measure [Emission Mask]
[Head], [Tail], [Page Up], [Page

Down], [Done] and [Delete] . The user can select the limit file to be called.

[Recall Limit as

Mask] to pop up the relevant soft menus, including

¢ LdWer 4 Press
reference power setting mode, including peak power as the reference power, or

Measure [Emission Mask] [Ref Power] to set the

channel power as the reference power.
Yal. EadkeryOff On]: Press  Measure

On] to select whether to turn on the peak marker.

[Emission Mask] [Peak Marker Off

Page Up]: Press Measure [Emission Mask] [Page Up] to view the
previous page information.
Page Down ]: Press Measure [Emission Mask] [Page Down] to view the

next page information.
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5.4.21 Carrier-to-noise ratio menu

The spectrum analyzer provides carrier - noise- ratio measurement function, which is used to measure

the ratio of carrier power to noise power.

gN

Center Feq
Carrier BW
3.000 MHz

Nosie BW
\_ 3.000 MHz

| Offset
\ 3.000 MHz

/N Off On]: Press Measure [C/N] [C/N Off On] to turn on or off the
carrier-to- noise ratio function.
[Center Freq] : Press Measure [C/N] [Center Freq] to set the center
frequency with the numeric keys.
[Carrier BW] : Press  Measure [C/N] [Carrier BW] to set the carrier

bandwidth with the numeric keys, which is 3MHz by default.

[Noise BW] : Press [C/N]
with the numeric keys, which is 3MHz by default.

Measure Noise BW] to set the noise bandwidth

¢ OOmdsg Measure  [C/N]

numeric keys, which is 3MHz by default.

¢t OOPLT Tduendy offset With the €
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5.4.22 Audio demodulation menu

The spectrum analyzer provides audio demodulation function.

Tune&listen

/

| Tune&Llisten \

Off On

v

‘ Demod Type>

LU
‘ Listen Time 7
" 100.000 ms Y,
‘« Listen Mode
. Int Cont

/

N

N -

Tune&Listen Ooff  On]:
2] Tune&Listen

demodulation function.

Press Measure [More 1  of

Tuneé&listen Off On] to turn on or off the audio

dtnod Type]: Press Measure [More 1 of 2] Tune&Listen [Demod
Type] TH PLT TiL kLZBKkOYETSBZ TV NL POI
Listen Time]: Press Measure [More 1 of 2]  Tune&Listen [Listen Time]

to set the demodulation time.

Listen Mode]: Press Measure [More1lof2]  Tune&Listen Listen Mode]
to set the demodulation mode. The default state is intermittent demodulation
mode. The intermittent mode is that the data is scanned after one screen and
then demodulated intermittently for a period of time according to the
demodulation time, then the data is scanned again after one screen and then
demodulated intermittently for a period of time according to the demodulation
time, and so on and so forth; the continuous mode is that the data is continuously

demodulated after one screen is scanned and the data is not scanned anymore.

ofume]: Press Measure Tune&Listen  [Volume] to set the volume of the

speaker in demodulation function mode.
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5.4.23 IQ capture menu

The 1Q capture function enables raw 1Q data to be captured and saved as data files for data analysis

through user - set parameters such as capture time, sample rate, and capture mode.

1Q Capture

]/ 1Q Capture
. Off On

|

\_w\_W

. Sart Capture
‘ Capture Time j
. 1.000 ms

‘v Capture Mode
. Sgnal Cont

; Sample Rate j
\184.320 MHz )
[ Triggering S

" [Free Run] Y,

‘« Save Name

L 1QCapture Y

~

il

.

4

aCdpture Off On]: Press Measure [More 1 of 2]

Capture Off On] to turn on or off the IQ capture function.

[IQ Capture] a

[Start Capture] : Press  Measure [More 1 of 2] [IQ Capture] [Start
Capture] to start 1Q capture.
< o Time]: Press Measure [More 1 of 2] [IQ Capture] [Capture
Time] to set the 1Q capture time.
[Capt Mode] : Press Measure [More 1 of 2] [IQ Capture] <ENT vyb

set the 1Q capture mode to single or continuous. If the capture mode is set to
single, the capture will end only once, and if the capture mode is multiple, the
scan thread will capture once after each scan, and it will stop only when the user

sets stop capture.

afple Rate]: Press Measure [More 1 of 2] [IQ Capture] [Sample Rate]
to set the sample rate for IQ capture.
[Triggering] :Press Measure [More1lof2] [IQ Capture] [Triggering] . The

trigger mode includes [Free Run] [External(TTL)TTL]. Select external trigger to

set [Slope Rising Falling] [Delay].

[Save Name IQCapture] : Press Measure [More 1 of 2] [IQ

Capture] [Save Name IQCapture] to set the file name of the captured data.
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5.4.24 Outdoor map menu (option)

Outdoor Map

/" outdoor Map
_ Off On

Sve

Recall
Y
Meas Setup> |

>

.

) ¢
.

( Distance
u Time

art

"

[Outdoor Map Off Measure [More 1 of 3]

Map] [Outdoor Map Off On] to turn on or off the outdoor map.

On]: Press [Outdoor

[Save Recall] : Press Measure [More 1 of 3] [Save Recall]

to turn on the Store and Call submenu.

[Outdoor Map]

Meas Setup]: Press Measure [More 1 of 3] [Outdoor Map] [Meas
Setup]to turn on the measurement submenu.
[Distance /Time]: Press Measure [More 1 of 3] [Outdoor
Map] [Distance/Time] to turn on the distance/time submenu.
A T E Qttiond:BPyegs  Measure [More 1 of 3] [Outdoor Map] [Start

Collection] . Start measuring data and mark the location and measurement results

on the map. The interval between each two annotations can be set via the

. Collection
S 4 [Distance Time] menu.
] Zoom In [Zoom In] : Press Measure [More 1of 3] [Outdoor Map] 6 b b ZtosetZ
> 4 the map zoom -in display.
] Zoom Qut W 6bbZ ReSST Measure  [More 1of 3] [Outdoor Map] 6bbZ
>- < to set the map zoom -out display.
] < Back [
- 4

SwvegRecall A EData] : Press Measure [More 1 of 3] [Outdoor Map] [Save
y Recall] A E Data] to store the collection data to the instrument.
[ Save OV w AEI| L : Rrdsg Measure [More 1 of 3] [Outdoor Map] [Save
>  |Recall AElL <A¢ Tbh PTBOL TFL 1Byyli T&HZ
[ Sve CSV w AE|j L Pregsvs Measure [Morelof 3] [OutdoorMap] [Save Recall]

, to open the soft menu. sers can select [Save Data A E
/\—/ pen the STO/CAL soft U lect [Save D AE
[ SaveBMPw <Ag AEIL ;yY¥% < s BETE EP ZLLkLKk
/\, 4 BMP file is in picture format. [CAL Data] is used to call out the stored historical
]‘ Recall w collection data for viewing.
\ Data
>—< Recall Data]: Press Measure [More 1 of 3] [Outdoor Map] [Save
Q*j Recall] [Recall Data] to call the stored historical collection data for viewing.
@« N
. < Back |
- 4
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Meas Setup

[RSSI]: Press Measure [More 1 of 3] [Outdoor Map] [Meas

Setup] ¢ AAa Tb TOOZ Bz TilL ¢AAa ZLEPOUOL
< Y, Press Measure [More 1 of 3] [Outdoor Map] [Meas

Setup] < Yag Th TOOZ bz TiL EKGEILZT I

submenu.

[Center Freq] : Press Measure [More 1 of 3] [Outdoor Map] [Meas

Setup] [Center Freq] to set the center frequency.

[RBW]: Press Measure [More 1 of 3] [Outdoor Map] [Meas

Setup] [RBW] to set the resolution bandwidth.

[Detection] : Press Measure [More 1 of 3] [Outdoor Map] [Meas

Setup] [Detection] to turn on the detection submenu.

S

Ve
|

Very Good:

Excellent
0.0dBm

-20.0dBm

[Excellent] : Press Measure [More 1 of 3] [Outdoor Map] [Meas
Setup] ¢ A A axcellentf to set the color when the measurement signal is

greater than this value.

[Very Good] : Press Measure [More 1 of 3] [Outdoor Map] [Meas
Setup] ¢ A A aery Gogd] to set the color when the measurement signal is

greater than this value.

Y b b lress Measure [More 1 of 3] [Outdoor Map] [Meas
Setup] ¢ AAa YDB bk Thb PLT TFEL 1bybO NFL
than this value.

X E §P@#ss Measure [More 1 of 3] [Outdoor Map] [Meas
Setup] AAa XES§ O Th PLT TFL 1 bybO NFL.

than this value.

Y.b b Ress Measure [More 1 of 3] [Outdoor Map] [Meas
Setup] ¢ AAa webO Tbh PLT TFiL 1bybO NFL
this value.
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/" Main ChBW
. 3000MHz
Adj Ch BW
. 3000MHz

:

y ES§Z < iPress &Measure [More 1 of 3] [Outdoor Map] [Meas
Setup] < Yag yESZ <F ;e Th PLT TiL ZES
k G <Press; eMeasure [More 1 of 3] [Outdoor Map] [Meas
Setup] < Va¢ k G tkefadjacent chafinel baAdwidth.

[Ch Spacing] : Press Measure [More 1 of 3] [Outdoor Map] [Meas

Setup] < ¥gh Spacing] to set the channel spacing.
[ Ch Spacin W
| =2 9 k GOffsef]: Press Measure [More 1 of 3] [Outdoor Map] [Meas
. 3.000 MHz Y
Setup] < Y4 {Adj Ch Offset] to set the adjacent channel limit.
Adj Ch Offset
] Y b b ress Measure [More 1 of 3] [Outdoor Map] [Meas
. 000dB ) o8
Setup] ¢AAa Yb Dbk Th PLT TFL 1 bybO NJFIL
| OGS%%;E than or equal to this value.
S~ Y¥2b b @ess Measure [More 1 of 3] [Outdoor Map] [Meas
< .
OngrB.m Setup] ¢AAa b b O Th PLT TFL 1bBbybO NJF
' than this value.
Dist&Time epeat Type]: Press Measure [More 1 of 3] [Outdoor
y Map] [Distance&Time] [Repeat Type] to set the repeat type.
] F_ﬁﬁ]eeat -ggew [Repeat Time] : Press Measure [More 1 of 3] [Outdoor
4 Map] [Distance&Time] [Repeat Time] to set the time between two
| Repeat Time acquisitions, which is valid when and only when the repeat type is set to time.
\ 10.000 s Y
\% [Repeat Dist] : Press Measure [More 1 of 3] [Outdoor
] Reg)-ggt Dist Map] [Distance&Time] [Repeat Dist] to set the repeat distance two
\ m
acquisitions, which is valid when and only when the repeat type is set to
| Delete distance.
\ All Points _
>—/ diete  All  Point]: Press Measure [More 1 of 3] [Outdoor
[;\\_% Map] [Distance &Time] [Delete All Point] to delete all the collection data on
N\ — the map.
] < Back
- 4
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5.4.25 Indoor map menu (option)

Indoor Map

(
<

N ‘
—
. < Back

Indoor Map
Off On

[Indoor Map Off On]: Press Measure [More 1of3] [Indoor Map] [Indoor
Map Off On] to turn on or off the indoor map.

[Up] : Press Measure [More 1of3] [Indoor Map] [Up]to move the marker
up on the map.

[Down] : Press Measure [More 1 of 3] [Indoor Map] [Down] to move the

marker down on the map.

[Left] : Press Measure [More 1 of 3] [Indoor Map] [Left] to move the
marker to the left on the map.

[Right] : Press Measure [More 1 of 3] [Indoor Map] [Right] to move the
marker to the right on the map.

[Collection] : Press Measure [More 1 of 3] [Indoor Map] [Collection] to

mark the test result of current mark point on the map.
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Indoor Map

i ¢

Delete
Collectlon

Qear
Collectlon

[Delete Collection] : Press Measure [More 1 of 3] [Indoor Map] [More

1of 2] [Delete Collection] to delete the current mark point.

[Clear Collection] : Press Measure [More 1 0f 3] [Indoor Map] [More 1
of 2] [Clear Collection] to clear all flag points.

[Save Recall] : Press Measure [More 1 of 3] [Indoor Map] [More 1 of

2] [Save Recall] to open the STO/CAL soft menu. Users can select [Save
Data AElAl A E |j L[Rerayl Bata] as needed, where CSV file is in
text format and BMP file is in picture format. [Recall Data] is used to call out the

stored historical collection data for viewing.

[Meas Setup] : Press Measure [More 1 of 3] [More 1 of

2] [Meas Setup] to turn on the measurement submenu. For details, please refer

[Indoor Map]

to the measurement menu of outdoor map in this chapter.

5.4.26 Harmonic distortion menu

Harmonics

]/ Harmonics
Off On

Fundamental
1 000 GHz

( Harmonlcs )
Res BW
\_ 3MHz
Video BW
\_ 3 MHz

armonics Off On]: Press Measure [More 1 of 3] [More 2 of

3] [Harmonics] [Harmonics Off On] to turn on or off the harmonic distortion.

[Fundamental] : Press Measure [More 1 of 3] [More 2 of

3] [Harmonics] [Fundamental] to set the fundamental frequency of the

harmonics.

armonics]: Press Measure [More 1 of 3] [More 2 of

3] [Harmonics] [Harmonics] to set the number of harmonics.

egs BW]: Press Measure [More 1 of 3]
BW] to set the resolution bandwidth.

igeo BW]. Press Measure [More 1 of 3] [More 2 of
[Video BW] to set the video bandwidth.

[More 2 of 3] [Harmonics] [Res

3] [Harmonics]
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5.4.27 Spurious emission mask menu

Sour Emessions

[/ Sour Ems
[/ Sweep
. Gont Sngle

| Swveep Mode

_ Once ALL

[/ Sgment ID
\ 1

( BEmessions
\_ Edit

[/ Save

\ Bmessions

7 Recall N
\_ BEmessions

\ < Back

i

[More 1 0f 3] [More 2 of 3]

[Spur Ems Off On] to turn on or off the spurious emission mask function.

[Spur Ems Off On]: Press Measure [Emission
Mask]
Measure [More 1 of 3]

[Sweep Cont Single] to set the sweep type.

[Sweep Cont Single]: Press [More 2 of

3] [Emission Mask]

/A&d&p) Mode Once All]: Press Measure [More 1 of 3] [More 2 of

3] [Emission Mask] [Sweep Mode Once All] to set the sweep mode.

[More 1 of 3]

[Segment] to set the sweep band number.

[More 2 of 3] [Emission Mask]

Segment]: Press Measure

[Emissions Edit] : Press [More 1 of 3] [More 2 of 3] [Emission
Mask] [Emissions Edit] to open the Mask Edit soft menu, which contains [Add

Seg [Delete Seq]

Measure

Delete All] functions, in which up to 8 bands can be set.

[Save Emissions] : Press Measure [More 1 of 3] [More 2 of 3] [Emission
Mask] [Save Emissiong to save the c urrent mask.
Recall Emissions]: Press Measure [More10f3] [More?2o0f3] [Emission

Mask] Recall Emissiong to call the saved template.
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5.4.28 Multi - carrier adjacent channel power menu

Muti-ACPR
Off On

| Center Freq

Carrier Freq

\ < Back

ylti -ACPR Off On]: Press  Measure [More 1 of 3] [More 2 of
3] [Multi-ACPR] [Multi-ACPR Off On] to turn on or off the multi -carrier

adjacent channel power function .

[Center Freq] : Press Measure [More 1 of 3] [More 2 of

3] [Multi-ACPR] [Center Freq] to set the center frequency.

agier 1 2]: Press Measure [More 1 of 3] [More 2 of
3] [Multi-ACPR] [Carrier 1 2] to set the carrier number.

[Carrier Freq] : Press Measure [More 1 of 3] [More 2 of
3] [Multi-ACPR] [Carrier Freq] to set the carrier frequency under the current

carrier number.

[Carrier BW] : Press Measure [More 1 of 3] [More 2 of
3] [Multi-ACPR] [Carrier BW] to set the carrier bandwidth under the current

carrier number.

[Adj Ch Set>]: Press Measure [More 1 of 3] [More 2 of
3] [Multi-ACPR] [Adj Ch Set>] to open the [Adj Ch Set>] soft menu, in
which the offset, bandwidth, upper and lower threshold for up to 3 adjacent

channels can be set and whether the threshold test is turned on.
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5.4.29 File menu

N

[Internal]

4

AEIlj L Areds THie AEljL ATETL Th PELL Ti
parameters.

Recall State]: Press File [Recall State] to pop up the list of status files, to
read the existing status file and call the corresponding status parameters for the
current sweep via [Head], [Tail], [Page Up], [Page Down], [Done], [Delete] and
other related soft menus.

AE| L MdssT EFile AEljL BETE Th PEIlL TFL
[Recall Data] : Press File Recall Data] to pop up the list of data files, to read
the existing data file and recall the corresponding data parameters for the
current sweep via [Head], [Tail], [Page Up], [Page Down], [Done], [Delete] and

other related soft menus.

A ERijcl: Press File Save Pic] to capture the current screen image, or
directly take a quick screen capture through the camera button at the bottom left

of the information area at the bottom of the  operation interface.

< ®ff On]: Press  File < AQff On] to set whether the saving format of
the instrument is CSV. When the status is OFF, the instrument saves the file
format in binary format; when the status is ON, the instrument saves the file in

CSV format, which is convenient for users to view directly.

ilX Manager]: Press File File Manager] to pop up the file management
ZLZ0O §Z1 yOk 8§ Z 6Destidabotd O1 < KKKFWy L SrBHile] andl dther
related soft menus for copying and deleting files.

osation ]: Press File Location ] to select the storage location. The internal
memory is the internal memory of the instrument. Other optional locations are
the memory and SD card of US B interface. When the safety feature option is

selected, the internal memory cannot be selected.

When the secure data option is selected, the spectrum analyzer will not be able to select the internal

memory, only the memory of USB interface, SD card can be selected as the storage location.

132



5 Spectrum Analyzer mode

5.4 Spectrum Analyzer menu description

Location [Internal ]: Press File [Location] Internal]. When [Internal] is grayed

out, it cannot be saved internally.

Internal [SD]: Press File sbr ETS§bHZ AB Tb PTbOL k

/H\
\_

[USB]: Press File [Location] [USB] to store data to USB.

43

| USB

N 4
N _
e

. < Back )
.

5.4.30 System menu

The system menu lists the 4024CA spectrum analyzer settings which are related to system operation.
In addition to date and time, date format, system language, network settings, frequency reference,

etc., there are also special menus such as GPS function (option) and power saving mode.

As an option of the 4024CA spectrum analyzer, Global Navigation Satellite System (GNSS) can realize
the positioning function through external antenna. The system provides five kinds of global
navigation satellite positioning systems or augmented positioning systems (GPS, SBAS, Beidou,
QZSS and GLONASS). Users can select the appropriate positioning syste m according to the local
environment. Users can view the number of satellites currently in use, longitude and latitude,
Gaussian coordinates and altitude information, which is suitable for precise positioning in the field

site.

If no operations are conduct ed in the sleep time set with the power saving mode, the spectrum
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 spectrum analyzer exit from the sleep

mode and switch to the normal operation mode.
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System

/H\
I

]‘ System
\r(bmm

/

\ Preset >
" 4
‘« GNSS S T
N
|

" 4
| Freq Ref

\\\ Int Bxt

]/ Ref Out _
\Qﬂ on
e

| Morel/2 >
o

ydtem Config ]: Press System [System Config] to pop up the soft menu
related to system configuration to set the date and time. [Date/Time] is used to
set the date and time; [Power Saver] to set the options of Auto Sleep and Auto
Shutdown; [Error Log] to view relevant error messages; [Date F  ormat]] to set the
format of the date display; [Ti p Off On] to add or edit titles in the screen display

area.

Preset : Press System Preset] to pop up the menu related to system

reset.Refer to the reset menu in the next section for details.

GNSS GPS: Press System
the positioning system, including [GPS Off On
Off On] Y ESICRf On

system and view the position details, as well as start and reset.

[GNSS GPSIlto pop up the soft menu related to
GPSInfo ReseT  imeESync
[GNSS GPS] which is used to select the positioning

Special Note] : The positioning system function is an option function.

Freg Ref Int Ext]: Press System [Freqg Ref Int

internal frequency reference or external frequency reference as required.

Ext]. The user can select

¢ QuOOff On]: Press System

the internal reference function according to the user's demand when the

¢ 0@ Off On] to select whether to turn on

frequency reference is internal reference.
ANLI 8Ey {BTL

amplitude 0dBm (limit range:

EFL LITLOZEy OLOLOLZI
-2dBm to +10dBm). The external reference
frequency must be entered from the "10 MHz reference input" connector on

the cover.
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System s Eahé]: Press System [Language] to select the language type, including
y [ ] and [English] two options.
| Language >\ [Display]: Press System [Display] to set the display mode, including
S 4 [Default Black&Write { SMasiorl, and [Bri ghtness].

] Display > ydtem Info]: Press System [System Info] to view system -related
AN

p- < information, including application software version, image customization version
j System [ and other related information.
\_ Info Y,
LAN]: Press System [LAN] to select the network settings of the spectrum
] LAN > analyzer, including [prev], [Next], [IP], [Mask], [Gateway] and other soft menus.
N 4 About]: Press System i BOT Thb PLL TiL PBHOTNE!
] About the company's phone number, email address and website.
> < Admin]. Press System Admin] to enter the administrator password for
] [ system-related management and settings.
> / ANL1 8Ey {BTL EfFL PIPTLZ ZEZEG6LZLZ
\ Admin \ commissioning staff or technical support staff rather than users. Otherwise,
> / the instrument can be damaged.
. More2/2 >\
= 4

5.4.31 Reset menu

The reset menu lists the 4024CA spectrum analyzer settings which are related to reset operation. In
addition to reset and mode reset, there are user reset and save user reset menus, which can be used

to reset it to the working state when the user saves the reset.

Preset Preset :Press System Preset] to reset to the spectrum analysis mode.
| TPresdt]: Press System  Preset | Presét Off On]to turn on or
/" User Preset , _
off [User Preset]. When [User Preset] is turned on, select [Save User Preset] to
1OffOn ff [User Preset]. When [User Preset] d on, select [Save User Preset]
>%/ save the current working state before the reset.
( ve
]\\ User Preset | AE|j L Prés@&]; Press System Preset AE | LPrebeR.l. O
Ve qand Sate N When [User Preset] is enabled, it can be used to save the current working
]\ Off on Y state before reset. After reset, it is reset to the state when [Save User Preset]
Ve ] is enabled by default.
\\FQ// tahd State Off On]: Press System Preset [Stand State Off On] to
[ N\ automatically save the state before power off, and automatically recall the
]\ < Back J state parameters automatically saved before shutdown to reset to the current

mode when power on again.
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6 Interference Analyzer Measurement Mode( Option)

This chapter briefly describes the Spectrogram measurement and RSSI measurement in the

Interference Analyzer measurement mode, gives the menu structure of the Interference Analyzer and

explains it.
Introduction to typical measurements 137
Interference Analyzer menu structure 141
Interference Analyzer menu description 142

6.1 Introduction to typical measurements

Interference Analyzer measurement mode is an extension of the spectrum measurement mode. The
Interference Analyzer mode of 4024CA spectrum analyzer is divided into three different

measurement modes as follows:

Spectral measurements (specific operations can be found in the chapter on spectral analy sis, which

will not be repeated in this section);
Spectrogram measurement;

Received signal strength indication (RSSI) measurement.

Notice

All operations in this section are based on the premise that the Interference Analyzer mode has been

selected, and will not be described separately later.

Spectrogram measurement 137

RSSI measurement 139

5

6.1.1 Spectrogram measurement

The Spectrogram is displayed in the mode of three dimensions: frequency -amplitude -time, allowing
easy observation of periodic or intermittent signals. Different colors in the Spectrogram reflect the

strength of signal amplitude.
To facilitate better observation of the measurement signal, the follow ing steps should be followed:

a) Reset the spectrum analyzer to its default state:

137



6 Interference Analyzer Measurement Mode(Option)

6.1 Introduction to typical measurements

Press Preset
b) Set center frequency:

Press Freq ANEZ XOyy ANEReak tdlgetth& maMidunmdint of the current
measurement signal, then press [Marker-> Center] to set the current peak point as the center

frequency, then the maximum value will be displayed at the center of the trace area.
c¢) Set bandwidth:

Press BW [Res BW Auto Man] to set the appropriate resolution bandwidth with the numeric keys
b O GLYTP BO TiL OBTEOT GZbBI EZk Tbh PLT TFL EN

d) Set reference level:

Press Ampt [Ref Level] to bring the current maximum point close to the uppermost position of

the display area, and press [Scale/Div] to set the appropriate scale/grid value for viewing.

e) Set Auto Save parameters:

Press[Record] [Swp Interval] to set the sweep interval value.

When the sweep interval is greater than 0, the trace is set to the maximum hold state to ensure that

the maximum value of the signal obtained from each sweep is displayed on the interface.

Press[Sweep Time ] to set the required recording time, and then  [Record Off On] to set Auto Save. It

is automatically saved after each completed screen.

Press[Record] [Time Cursor], and move the horizontal straight line in the vertical direction of the
ANLI TOBSBOEZ 17 TiL ZUZLOS!I GLVP BbO bO TFL C

display the trace information on the straight line position.

When the time marker value is greater than 0, the trace is no longer refreshed and the Spectrogram

area will not be updated.

f) Set marker:

The 4024CA spectrum analyzer provides six independent markers for Interference Analyzer to read
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out the amplitude and frequency values at the marker position, which can be used as follows:
Marker [Marker 12345 6].

g) Save images.
To save the current Spectrogram measurement information as images, press File [Save Pic].

The structure of Spectrogram test is shown in Figure 6 -1 (the display is different under different

parameter settings, and Figure 6 -1 is only an example):

2021/08/26 09:39:11 @& -, 100% "¢ Measure

M1 1.000020000 GHz -20.49 dBm ‘
Ref Level Spectrum
0.0 dBm
Aten Spectrogram
10 dB

Scale/Div
20.00 dB
Res BW
*1 MHz
Video BW
1 MHz
Average
Off

0.00
-25.00
-50.00
-75.00

-100.00

Run Local
Cont )

Center 1.000000000 GHz

Figure 6-1 Interference Analyzer Spectrogram
6.1.2 RSSI measurement

RSSI measurement is used to measure the intensity change of a point frequency signal over a period
of time.

To facilitate better observation of the measurement signal, the following steps should be followed:
a) Set sweep interval:

Press [Record] ANN azZTLOIljEy EF L PNL Lzps theé ZWekpOtimE @f tvibs Z L
adjacent points for each sweep.

b) Set span recording time:

Press [Record] [Sweep Time] to set the time that needs to be recorded for display. After reaching

the set span time, the display interface will no longer refresh the disp lay.
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6.1 Introduction to typical measurements
¢) Turn on Auto Save ON/OFF:

Press [Record] [Record Off On]. The data will be saved to the file automatically after each

completed screen.

After setting the span time, the data points displayed on the screen are recorded only for the most

recent time, not for the entire span time.

The structure of RSSI test is shown in Figure 6 -2 (the display is different under different parameter

settings, and Figure 6 - 2 is only an example):

2021/08/26 09:40:24 3 --,--,-- 100% © - Measure

0.0 dBm .
Atten Spectrogram
10 dB

Scale/Div
10.00 dB
Res BW
*3 MHz
Video BW
3 MHz
Average
Off

Sweep Tim

86.806 us
Detector
Normal
al RSSI Max -10.5 RSSI Min -72.2 RSSI Avg -10.5
Stop 4.664 s Center 1.000000000 GHz Start

Figure 6- 2 Interference Analyzer RSSI test chart
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6.2 Interference Analyzer menu structure

Marker->
Center

Sweep Time
Auto  Man

Marker->

Marker->

Off
-

‘ Record ‘ ‘ Trace ‘ ‘ Measure ‘
SNpAISIENaI Q Qear Write) ( Spectrum
SNe:Stoa’a" Max Hold ) [Snectrogram
m%cordOn) Min Hold ) Ci)

Time Qursor
Ons

Restart

Ll

Figure 6- 3 Interference Analyzer menu block diagram
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6.3 Interference Analyzer menu description

s Frequency menu 143
. Span menu 144
. Amplitude menu 144
., Bandwidth menu 145
. Detection menu 146
. Marker menu 147
., Peak menu 148
., Sweep menu 149
., AutoSave menu 149
, Trace menu 150
s Measurement menu 150
., Filemenu 150
., System menu 150
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6.3 Interference Analyzer menu description

6.3.1 Frequency menu

Frequency

y
. Center Freq \

[Center Freq] to set it by pressing the numeric
[Hz] in the

[Center Freq] : Press Freq
keys on the front panel and then selecting [GHz], [MHZz], [kHz] or
OoOLevLZI 1 0VZST ZLZO bO TF L

ANLI 8Ey {BTL efLZ OP8Z6 TFL b O
of the frequency step is the same as that set by [Step Freq], and you can use
TFL ZOZLOS1 GLYP BO T&HLWY EZk BTFL OBTEC
frequency value after pressing  [CF Step Auto Man] to switch to [CF Step Auto
Man].
ANEZ TbH PNE

numeric keys and then select the frequency unit to ¢ hange it, or change it with

[Span]: Press Freq EI TSHETL T¥FL

QLT P EZk OBTEOYT GZbBi cLOLC

details.

ANLI 8Ey {bBTL <FEZ6L TiL PNEZ NBTEH
following the steps 1 -2-5 (in RSSI mode, it can only be zero span m ode).
[Start Freq] : Press Freq ATEOT XOL®© Tb PLT 8T
on the front panel, and then selecting [GHZz], [MHZz], [kHz] or  [HZ] in the frequency
0ZS8T ZLZU BO NOLPPSZEG aLy P
[Stop Freq] : Press Freq ATBN XOL®© Tb PLT 8T i)
on the front panel, and then selecting [GHz], [MHZ], [kHz] or  [HZ] in the frequency
0ZS8T ZLZU BO NOLPPSZEG GLy P

[CF Step Auto Man]: Press Freq CF Step Auto Man] to set the step

frequency value by pressing the numeric keys on the front panel, and then

selecting [GHz], [MHz], [kHz]or [Hz] § Z Tf L OOLOOUOLZi1 T OZST
or GLTP EZk OBTEOT GZDbI
[Signal Std] : Press Freq [SignalStd] Tb PLylL1 T TilL PSG6ZE

b O GLT EZk TilL OBTEOi[Doel & [OK] keyZrkthe O
dialog menu.Refer to dialog box menu for details.
ANL1I 8Ey {BTL OTLO ybEKSZ6

span will be set to the center frequency and span values defined in the signal

TFL PS§E

standard.

[Channel] : Press  Freq Channel] to pop up the channel number setting

kSEybdé ibIT Thb PLT TFfFL 1 FEZZLYy ZOZIiLO
keys and the rotary kno b.

ANL1 8Ey {BTL EFL 1 FEZZLy Z20ZiLO
ybEks8zZ6 TilL PS8§6ZEy PTEZKEOK bTFLONBEPL
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6.3.2 Span menu

_\/
B
®
g

e V4 Y\\/ ‘
//

G’E

ANEZ Tb E TH&ubmEMuLYouTcanusePhs E
numeric keys and then select the frequency unit to change it, or change it with

[Span]: Press Freq

GLYP EZk OBTEOT GZbHI ¢LOLC
details.
ANLI §Ey {BTL <FEZGSL TEL PNE Zrotawskfob,
following the steps 1 -2-5.
[Full Span]: Press Freq ANEZ XOyy ANEZ Th 1
9.1GHz.
[Zero Span]: Press Freq ANEZ 6LOb ANEZ Th PL"
Last Span]: Press Freq A N E Zast Span] to restore the span to the

previous set value.

[Special Note]: Only zero span mode is available in RSSI mode.

6.3.3 Amplitude menu

]«/ Ref Level
u 0.0dBm

N
" Ref Position
hS
N
N

( Atten

. Auto Man

[ Scale/Div

\ 20.00dB

" j

[Ref Level] : Press  Ampt [Ref Level] to set it by pressing the numeric keys on

the front panel, then selecting [dBm], [ -k ; Z Z¢ b O c ¢
ZLZ0 BO NOLPPS§ZG GLY P EZk

ANL1I 8Ey {bBTL EFL PTLN 8P k; NF¥LZ
knob.

[Ref Position ]: Press Ampt
TV L

[Ref Position] to change with the numeric keys, or
GLT P EZk TilL OBTEOT GZbi

[Atten Auto Man]: Press Ampt [Atten Auto Man] to switch the attenuator to

EOTH PO ZEZOUEyYy TFOBUG6F TFL ZLZO 7T T
the rotary knob.
ANL1 8Ey {BTL EFfL PLTTS8§Z6 OE Z-630dB,wih
a step value of 5dB.
[Scale/Div] ]: Press  Ampt [Scale/Div] TB PLT 8T NBTF TFL
GLT P EZk OBTEOT GZbi Ef L -PQOABT § Z

[Units] : In the Interference Analyzer mode, the amplitude is displayed in dBm.

[[Pre Amp Off On] ]: Press
preamplifier.

Ampt [Pre Amp Off On] to turn on or off the
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6.3 Interference Analyzer menu description

6.3.4 Bandwidth menu

]/ | Video BW
\Auto Man

« Video Type w
\ Lin Log/

‘ Average 7
. Off

SPAN/ RBW
100 Y,

RBW/\VBW
—
Detector

\ Normal] Y,

©
\3

N

N

Ve

|

[Res BW Auto Man]: Press BW
ZOZLOS1 GQLYP BZ TFL

[Res BW Auto Man] to set it by pressing the

00bZT NEZLuy bO NO
[Special Note]: The resolution bandwidth is determined by the IF filter

bandwidth, and the shape of the traces depends on the IF bandwidth filter.

This instrument supports variable resolution bandwidth settings in the range

of 1Hz - 10MHz, changing in steps of 1-3-10.

[Video BW Auto Man]: Press Ampt
TFL ZUZLOS1 GLYTP BO TFL

[Video BW Auto Man] to change it with
LT P

EFL ljskLb | EZKNBKTF
signals in noisy signals. This instrument
-10MHz,

ANL1I 8Ey {BTL
improve the ability to detect weak
supports variable resolution bandwidth settings in the range of 1Hz
changing in steps of 1 -3-10.

[Video Type Lin Log]: Press BW [Video Type Lin Log] to select the vertical
scale type logarithmic or linea r scale. Logarithmic scale is in dBm by default, and

linear scale is in mV by default.

[Average Off On]: Press BW [Average Off On] to smooth the display trace
without changing the video bandwidth filter, which can be changed by using the
ZOZLOSI GLYP BO i1 OPs8Z6 TriL

[SPAN/RBW 100] : Press BW [SPAN/RBW 100] to set the ratio of span to
resolution bandwidth. In the automatic mode, the resolution bandwidth will
change automatically with span, which can be changed by using the numeric

aLy P bO i1 OPSZ6 TF L

GLYT P E

¢, & ¢ Peess BW ¢, e ¢ @ azZz TFL EWildpZ
bandwidth will change automatically with the resolution bandwidth, which can be

| FEZS6LK 17 OP8Z6 TilL ZUZLOS1 GLY P b O
rotary knob.

[Detector] : Press BW [Detector] to open the detection function submenu.

Refer to [Detector] menu for details.
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6.3.5 Detection menu

Detector

Auto

Y
AW 4

Normal

p
\3

:

P
\3

!

Neg Peak

4
AN

Sample

) Y4
\3

Average

) Y4
%

< Back

il

Auto ]: Press BW uto]. The detection is in the same spectrum

analysis mode.

[Detector]

Normal]: Press BW Normal]. The most commonly used

detection method shows the signal and noise base at the same time without

[Detector]

losing any signal.
[Peak] : Press BW [Peak] to ensure that no peak signal is missed,

and can be used to measure signals that are very close to the noise base.

[Detector]

{ Peéak]: Press BW
in the self-test of the bandwidth millimeter wave integrated tester, and rarely

[Detector] { LP&ak], which is used in most cases
used in the test, which can well reproduce the modulation envelope of the AM

signal.

[Sample], which is good for measuring

Sample]: Press BW [Detector]

noise signals, and can better measure noise compared with standard detection.

verage ]: Press BW [Detector] [Average] to average the data in the
sampling interval.
¢ V. Bress BW  [Detector] iy A Tb NimebBqDate a@baging

on the data within the sampling interval.

[EEY
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6 Interference Analyzer Measurement Mode(Option)

6.3 Interference Analyzer menu description

Marker

/ Marker
123456

Normal

Delta

i

N0|se Marker
Off On

U/

Marker ->>

g

g
j
W

All Off

b

[Marker 123456]: Press Marker

different marker displays, and the selected marker will be

[Marker 12 3 4 5 6] to switch between

underlined.

{ baly:Press Marker

mode as normal mode.

[Normal] to set the currently selected marker display

[Delta] : Press Marker [Delta] to display the amplitude difference and
frequency difference between two markers (time difference in case of zero
frequency width). The active marker can be moved with the rotary knob, step keys

or numeric keys. The displayed amplitude difference is in dB by default.

[Marker Noise Off On]: Press Marker [Marker Noise Off On]. The noise
marker shows the noise power normalized to the 1Hz bandwidth near the
activated marker, at which point the detector is set to the root -mean-square
detection mode. By default, when the noise marker is turned on, the unit of the

marker reading is automatically switched to dBm/Hz.
[Marker->>] to open the marker function

splay
[Marker - >>] function

[Marker ->>]: Press  Marker
submenu. These marker functions allow the user to change the instrument di

using the marker as a reference, which can be found in the

menu.
Off]: Press  Marker [Off] to turn off the currently active marker.
[All Off] : Press Marker [All Off] to turn off all the markers that have been
turned on.

Special Note]: The marker function is not available in RSSI measurement

mode.
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Marker->

y
|

S
|
N
|
N

Marker->
Center

Marker->
CFSep

4

/
[ Marker-> 7
Sart Y,

[Marker ->Center] : Press  Marker [Marker->>] [Marker - >Center] to move
the marker to the center frequency and display the reading at the center
frequency on the screen.

arker->CF Step]: Press Marker [Marker->>] [Marker->CF Step] to set
the step size of the center frequency, i.e., the value of the frequency step is equal
to the marker frequency, and the value of the frequency step is equal to the
frequency of the delta marker when the delta marker function is activated.

[Marker ->Start] : Press Marker [Marker->>] [Marker ->Start] to set the
start frequency equal to the marker frequency.

[Marker ->Stop]: Press Marker [Marker->>] [Marker ->Stop] to set the

stop frequency equal to the marker frequency.
[Back] : return to the prev ious menu.

(not available in RSSI measurement mode)

.

J

P

" Next Pk Left

P

]

| Next PKRigh

P

|

4

S

)

Peak Scarch

Next Peak

Max Search

Min Search

|

i

AN AN AN 4§

i

[Peak Search] : Press Peak [Peak Search] to set the currently active marker
to the maximum peak point of the measurement trace and display the frequency
and amplitude of this marker in the upper middle position of the screen.

[Next Peak] : Press Peak [Next Peak] to move the active cursor to th e next
highest point on the trace that is associated with the current marker position.

[Next Pk Left] : Press Peak [Next Pk Left] to find the next peak on the left of
the current marker position.

[Next Pk Right] : Press Peak [Next Pk Right ] to find the next peak on the
right of the current marker position.

y Bdarch]: Press Peak [Max Search]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. P ressing this button will not change the activated
functions.

y Sedrch]: Press Peak y &&arch] to place a marker to the lowest point

of the trace and display the frequency and amplitude of this marker in the upper

o 4 right corner of the screen. Pressing this button will not change the activated

[“ Marker-> functions.

\ Center

- [Marker -> Center] : Press Peak [Marker-> Center] to set the center
frequency equal to the marker frequency. This function quickly moves the signal
to the center of the screen.
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(not available i n RSSI measurement mode)

6.3.8 Sweep menu

Swveep

| Auto

Man

‘ Sveep Tlme)

Swveep
Gont  Sngle

Adp)Time Auto Man]: Press

the sweep time between Auto and Manual. When the sweep time is set to Auto,

Sweep [Sweep Time Auto Man] to switch

the sweep time is automatically set to the fastest according to the current
instrument status, and the screen shows the fastest sweep time under the current
setting; whe n the sweep time is set to Manual, you can enter the sweep time
value at this time, with the numeric keys and press the corresponding soft key to
select the time unit. If the sweep time is set to Auto, the sweep speed may
RBW and VBW. The larger the values of
RBW and VBW, the faster the sweeping speed and vice versa. The 4024CA

change depending on the change of
spectrum analyzer sweep time can be set up to 8000 seconds for non -zero span
and 6000 seconds for zero span when the minimum sweep time limit is met

[Sweep Type Cont Single]: Press Sweep [Sweep Type Cont Single]. The

sweep type setting determines how the instrument sweeps and when it stops
sweeping to enter the hold state. Two sweep modes are provided in the
Interference Analyzer mode: continuous sweep and single sweep.

[Sweep Once] : Press  Sweep [Sweep Once] to restart sweeping.

[Points] : Press Sweep
2001, 4001.

[Points] to set the sweep points to be 201, 501, 1001,

6.3.9 AutoSave menu

Record

(/ Swp Interval

[Swp Interval] : Press [Record] A NDMerval] to set the sweep interval time.
After setting the sweep time, the trace will switch to the maximum hold state by
default to ensure that all signals measured during the sweep interval time can be

recorded.

[Sweep Span]: Press[Record] [Sweep Span] to set the time that needs to be
recorded for display. After reaching the set span time, the display interface

will no longer refresh the display.

[Record Off On]: Press [Record]
AutoSave.

[Record Off On] to turn on or off the

T
=
—

ANL1I 8§ Euy O0vzI1 T8§bHhZ

time is set.

{bTL OTBHAEI L

[Time Cursor] : Press[Record] [Time Cursor] to view the historical data.

ANL1 8Ey {bBTL aT 1 EZ bBZyi 1L OPLkK §.
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[Restart ]: Press[Record] [Restart] to restart sweeping.

ANLI 8Ey {BTL EfsP ZLZO &P ZBT EES

The time marker menu function cannot be used for RSSI.

6.3.10 Trace menu

Trace
ya
1 dear Write J
N
] Max Hold
N
. Min Hold
NG

[Clear Write] : Press Trace [Clear Write] to refresh all the data of the
previously displayed trace and continuously display the signal received by the

spectrum analyzer in the sweep state.

y ET  “Phessk Trace yET ~bBuyk Th Fbyk TFL ZE
on the selected trace and update it with the new maximum detected in each
sweep. If the detection is automatic, it will switch to the positive peak detection
mode.

y § Z :Presg k Trace y8Z "~byk Th Fbyk TFL ZI

on the selected trace and upda te it with the new minimum detected in each
sweep. If the detection is automatic, it will switch to the positive peak detection
mode.

6.3.11 Measurement menu

Measure
Vi
] Sbectrum)
N
] Foectrogram
N
| RS
AN

[Spectrum ]: Press Measure  [Spectrum] to switch the measurement mode to

spectrum measurement.

[Spectrogram ]: Press Measure Spectrogram ] to switch the measurement
mode to Spectrogram.
¢ ARrass Measure ¢ AAa Th PNBTIF TFL ZLE1

6.3.12 File menu

Please refer to the file menu description in spectrum analysis mode.

6.3.13 System menu

Please refer to the system menu description in spectrum analysis mode.
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7 Location Analyzer Mode (Option)

The Location Analyzer measurement mode is used for the positioning function of interference source
or unknown signal source. The directional positioning of interference signal can be quickly realized

by using external receiving antenna and electronic compass.

The Location Analyzer measurement mode requires a receiving antenna option and an electronic

compass option. Since the azimuth measurement of the electronic compass used in  Location
Analyzer is based on the geomagnetic principle, please keep a distance from t he magnetic object as

far as possible during the test.

Introduction to typical measurements 151
Location Analyzer menu structure 155
Location Analyzer menu description 156

7.1 Introduction to typical measurements

., Point scan 151
Horizon scan 152
., Map location 153

7.1.1 Point scan

The operation steps for Point scan measurement are as follows:

a) Set measurement mode:

Press Measure [Point Scan] to select the direct search measurement mode.
b) Set center frequency:

Press Freq [Center Freq] to set the center frequency of the spectrum analyzer to be the

frequency of signal under test with the numeric keys.
¢) Set bandwidth:

Press BW BW to set the bandwidth value, which is set to 150Hz, 300Hz, 600Hz, 1.5kHz,
2.4kHz, 6kHz, 9kHz, 15kHz, 30kHz, 50kHz, 120kHz or 150kHz.

d) Select antenna parameters:
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Press[Swp/Ant] Recall Antenna] to select the antenna factor file.
e) Start demodulation:
Press [Demod] to set the demodulation type and demodulation volume.

The schematic diagram of Point scan measurement is shown below (for example only)

2021/08/26 09:58:40 3 =y, 100% - Measure

Ref Point
ef BW Demod Limit Detector Scan
107.0 dBpV

30 kHz CW Off Average

Scan

10 dB

ScaleiD |Freg: 1 000.000 000 e —
20.00 dB Offset -199.07 Hz Location
Volume |Antenna: 1.ant 1 GHz ... 1 GHz '

50
BW

Ampl: 18.01 dBpV
Fst: 18.01 dBpv
Max Ampl: 18.82 dBuv

27 47 87 87 107 \xFst: 18.82 dBuV

Max Fst Angle: Heading 329.4° Pictch -53.0° Roll -19.0°
Heading 296.4° Pictch -53.0° Roll 16.0°

Figure 7-1 Schematic diagram of Point scan measurement mode

Cont
LA

7.1.2 Horizon scan

Horizon scan is to display the measured value information of the current measuring point after one

revolution on a horizontal disc. The operation steps of Horizon scan measurement are as follows:
a) Set measurement mode:

Press Measure [Horizon scan] to select the Horizon scan measurement mode.

b) Set center frequency:

Press Freq [Center Freq] to set the center frequency of the spectrum analyzer to be the

frequency of signal under test with the numeric keys.
¢) Set bandwidth:

Press BW BW to set the bandwidth value, which is set to 150Hz, 300Hz, 600Hz, 1.5kHz,
2.4kHz, 6kHz, 9kHz, 15kHz, 30kHz, 50kHz, 120kHz or 150kHz.

d) Set antenna parameters:

Press[Swp/Ant]  Recall Antenna] to select the antenna factor file.
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e) Start demodulation:
Press[Demod] to set the demodulation type and demodulation volume.

The Horizon scan measurement schematic is shown below (for example only)

2021/08/26 09:59:07 {3y —,—,— 100% = Measure
Ref Point
ef BW Demod Limit Detector Scan
107.0 dBuv 30 kHz Ccw Off Average g

10 dB

~sealeov |Freq: 1 000.000 000 L —
20.00 dB Offset -75.53 Hz Location
Volume |Antenna: 1l.ant 1 GHz ... 1 GHz '

50 g
BW

Scan

Ampl: 18.26 dBpVv
Fst: 18.26 dBuv
Max Ampl: 18.91 dBuV

Max Fst: 18.91 dBpv

Run Local & “Max Fst Angle:  Heading 259.2° Pictch -33.0° Roll 56.0°

cont Heading 262.5° Pictch -26.0° Roll 53.0°

LA
Swp/Ant

Figure 7-2 Schematic diagram of Horizon scan measurement mode

7.1.3 Map location

Map positioning is to display the tes t information on the current measurement position on the map.
Using map positioning can directly display the position information of interference source. The

operation steps of Map location are as follows:

f) Set measurement mode:

Press Measure [Map location] to select the Map location mode.
g) Set center frequency:

Press Freq [Center Freq] to set the center frequency of the spectrum analyzer to be the

frequency of signal under test with the numeric keys.
h) Set bandwidth:

Press BW [BW)] to set the ban dwidth value, which is set to 150Hz, 300Hz, 600Hz, 1.5kHz, 2.4kHz,
6kHz, 9kHz, 15kHz, 30kHz, 50kHz, 120kHz or 150kHz.

i) Set antenna parameters:

Press[Swp/Ant]  Recall Antenna] to select the antenna factor file.
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j) Start demodulation:
Press[Demod] to set the demodulation type and demodulation volume.

The schematic diagram of Map location is shown below (for example only)

2021/09/01 11:47:06 (3, 35°58'11.88" N,120°10'12.30" E,33.10 M 100% [+
Center Point: 35°58'3.35" N,120°10'30.04" E
Freq: 890.000000 MHz |Antenna:
Frequency 890.000000 MHz

Ref
107.0 dBpVv

Atten TR T
EOUTLTEE
10 dB (R ER e EBETAE
_— ERINE
Scale/Div ﬁgﬁi%.ﬁm

RS

20.00 dB
Volume
95 "
BW

FESFEE
SRR E]
BLER

il 2

Run Local e 2w

_ Position
801 23456

C?'ﬁ Heading---° Pictch---°

LA
Swp/Ant

Freq
Center Freq .
Freq Step .

Position
Save

Posi N
Edit

Figure 7- 3 Schematic diagram of Map location mode
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7.2 Location Analyzer menu structure

Figure 7-4 Block diagram of Location Analyzer mode menu
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