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f Applicant :  China Electronics Technology Instruments Co.,Ltd
i Address * NO.98, Xiangjiang Road, Huangdao District, Qingdao, China
O Product ! SPECTRUMANALYZER
—
s Trademark © BIY Ceyear
<L Model(s) © 4024A, 4024B, 4024C, 4024D, 4024E, 4024F, 4024G
£ Manufacturer : China Electronics Technology Instruments Co.,Ltd
—
(s Address * NO.98, Xiangjiang Road, Huangdao District, Qingdao, China
s TestReport  : CTL1803263090-S
o
L

| Complies with the requirements of the

= EC LVD directive 2014/35/EU
Test Standards:

EN 61010-1:2010

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
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Environment an®afety Instructions

Environment and Safety Instructions

|. Safety Protection
1. Safety precautions for the instrument

1) Adopt designated packing container during handling, prevent instrument from falling down or fierce
collision which may result in damage;

2) Please do use the AQC adapter provided accompanying the instrument for power supply, or improper
power adapter will cagsdamage to the instrument.

3) Supply power to instrument with 220V AC threere stabilized voltage power, prevent damaging
interior hardware due to high power spike pulse interference;

4) Ensure the good grounding of power supply as poor or wrong gnguntiy cause damage to the
instrument.

5) Take antelectrostatic measures in operation, such asetatirostatic straps, to prevent electrostatic
damage to this instrument.

6) The DC signal above 16V and signal power above 30dBm are prohibited; othehigsinstrument
may be damaged.

7) The battery used for powering up this instrument or installed in this instrument should be replaced with
one of the same type or recommended equivalent type; otherwise, explosion may occur.

8) It is not allowed to inseany solids into the instrument from opening of shell or pour any fluids into
inside or outside of shell to prevent interior short circuit and/or electric shock, fire or personal injury.

9) To prevent this instrument from overheating, the slot or opdoingternal ventilation must not be
covered. It is prohibited to place the instrument in sofa, blanket or closed housing unless there is good
ventilation.

10) It is prohibited to place this product onto heating equipment such as the heater or heafihg fan
ambient temperature must not exceed the maximum temperature specified in this manual.

11) It is notable that when the instrument is in fire, toxic gas or liquid harmful to human being may be
released

2. Safety precautions for other instrument & eqguent

1) Check the working condition and turn off RF output before connecting the instrument, otherwise it may
output high power signal to damage the equipment to be tested;

2) The output power may be high in the geHt of this instrument. Please disoeat all external devices.

3) If the fault alarm is sent in operation of the spectrum analyzer, reminding the user of status anomaly,
you should turn off the RF switch or power switch and disconnect all external devices, so as to prevent the
influence onhe tested equipment.

3. Personal safety precautions

1) It is requested to handle the instrument and packing container with proper tools and put them down
gently to prevent from personal injury due to instrument falling.

2) Ensure that the power supplyviell grounded, as poor or wrong grounding may result in personal
injuries.

3) Get the instrument cut off before wiping to prevent electric shock; only wipe the outside of the
instrument with dry or slightly wet soft cloth other than the inside.

4) Instrumet operator should have received special training before using the product and should be highly
focused during the using process. This instrument must be operated by physically and mentally appropriate
person. Otherwise, person injury or property loss begaused.

5) This instrument has potential risks of microwave radiation in the-gogler status. Please take
corresponding antiadiation measures.



Environment and&afety Instructions

6) Prohibit using the instrument if the power line is found damaged. The power line should be checked on a
regular basis. Take safety precautions appropriately and place power line properly to ensure the power line
will not be damaged and personnel will not stumble over the power line or be shocked by electricity.

7) Prohibit using the instrumention open ardisastrous weather such as lightening to avoid damage to
instrument and human being.

8) It is not allowed to insert any solids into the instrument from opening of shell or pour any fluids into
inside or outside of shell to prevent interior short ciranid/or electric shock, fire or personal injury.

9) Similar to other industrial products, allergic materials (allergens such as aluminum) are unavoidable.
Once allergic reactions (such as rash, repeated sneezing, eye irritation or dyspnea) are detected, see
doctor immediately and find out the reason. Note that toxic gas or liquid that is harmful to the human body
may be released once the instrument is on fire. In this case, the reasonable fire extinguishing measures
should be taken or the instrument shchddtaken away from the operation station.

10) The electromagnetic compatibility of the instrument conforms to the requirements of the specifications.
However, electromagnetic radiation may occur to some degree. The operator should check whether there
are special people vulnerable to such radiation in the working environment. If required, appropriate
measures should be taken to avoid hazards.

11) The instrument must be opened by the authorized personnel. The instrument should be powered off
before it is opeed or operated in other way. Instrument adjustment, part replacement, maintenance and
repair must be done by the technical personnel of the manufacturer. Parts related to the safety must be
replaced with original parts.

[I. Environmental Protection
1. Digposal of packing container

We are sure that pack container of products is harmless waste, please save packing container and liner for
future transportation or dispose them according to local environmental regulations.

2. Treatment of scrapped articles

1) The parts replaced in repair or upgrading should be recycled or dealt witthibg Electronics
TechnologyInstrumens Co., Ltd. The scrapped instrument must not be discarded or treated without
permission. Please notifyhtha Electronics Technologystrurments or professional recycling units with
qualifications to recycle or deal with the scrapped instrument.

2) If required, the internal battery may not be discarded without permission after replacement. It should be
separately recycled as chemical waste.

Unless otherwise specified, the abewentioned operations should abide by Regulations on Recovery
Processing of Waste Electrical and Electronic Products and local environmental laws and regulations.



Foreword

This manual is thdourth version of the User Manual @024 Series Spectrun
Analyzer.
The information contained in this User Manual is subject to change withou
prior notice.
China Electronics Technology Instruments reserves the right of final
¥ siatement: interpretation for the contents and terms used in this Manual.
Our company owns the copyright of this Manual. Without prior approval of it,
any unit or individual shall not modify or tamper the content of this Manual, or
reproduce or transmit this Manual for profit. Otherwise, China Electronics
Technology Instruments shall reserve the right to investigate legal liability
against the copyright infringer.
Thank you for choosing024 series spectrum analyzers developed and producechima Electronics
Technologyinstrumens Co., Ltd.
We take customer demands as our own duty, providing youdhuiglity measuring instrument and the best
aftersaks service. We always adhere to the business philosophy of "superior quality and considerate
service", and are committed to offering satisfactory products and service for our clients. Please contact us
according to the following information:

Qingdao Add.: NO.98 XiangJiang Rd., Qingdao City,
Tel: +86-053286896691 China

Website: www.ceyear.com Zip code: 266555

E-mail: saleg@dceyear.com

This manual introduces the purpose, operation method, operation precautions, performance characteristics,
basic operation principle and fault query of #@#4series spectrum analyzer developed and produced by
China Electronics Technolognstruments Cg.so as to help you to get familiar with and master the
operation method and key operation points as soon as possible. In order to skillfully operate this instrument,
please carefully read this manual and properly follow the guidance during operation.

The User Manual includes3ichapters:

Chapter | briefly introduces the basic information 48§24 series spectrum analyzer, including main
technical characteristics, available or achievable functions and achievable teghenifadations

Chapter Il toXl mainly describsthe operating instructions. Chapter Il describes what should be done after
receiving one new spectrum analyzer and what should be noted in operation. Chapter Ill mainly introduces
the front panel and external interfaces of the spectrum amalgrapter IV introduces the spectrum
analysis measurement mode; Chapter V introduces the interference analysis measurement mode (optional);
Chapter VI introduces the power measurement mode (optional); Chapter VII introduces the analog
demodulation measument mode (optional); Chapter VIII introduces the channel scanning measurement
mode (optional); Chapter IX introduces the field strength measurement mode (opt@imabter X
introduces th&ignal Analyzemode (optionaf)Chapter X and Xl describe tedhical specifications. They

briefly describe the working principle @f024 seriesspectrum analyzer, and providiee performance
characteristic test method of the main techrsépaicifications

Chapter XlI describes the maintenance requirements: Including the steps to query faults, error description
and repair procedures.
Due to our limited knowledge, there may be some omissions or errors, and you are welcome to correct any



error. We are sorry for the flawghich may cause your inconvenience.
Editor
Sep 2018
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The following safety notes are used throughout this makaaiiliarize yourself with each of the notes and
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its meaning before operating this instrument.

AWarningo indicates danger. |t rei
operation process, operation method or similar situatidoacompliance with the
rules or improper operation may result in personal injuries. You shall

understand and meet all the conditions in the warning before proceeding to tt

step.

AfAttentiondo i ndi cat edangerntpemmndsaha tserporp
attention to a certain operation process, operation method or similar situ:
Noncompliance with the rules or improper operations may result in damage
instrument or loss of important data. You shall fully usteend and meet all th

conditions in the caution before proceeding to the next step.
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Sectionl Product Overview

1.11 Brief Introduction

4024series spectrum analyzer has the advantages of broad operating band, high per&pedfications

high sweeping speed, multiple test functions, easy operation, etc. From the perspective of performance
specificationsthis instrument has low average noise level, low phase noise and high scanning speed. From
the perspective of measurement functionss fhstrument has various measurement modes such as
spectrum analysis, interference analysis, analog demodulation, power measurement, channel scanning and
field strength measurement and various intelligent measurement functions such as the channel power,
occupied bandwidth, adjacent channel power, tune listening, emission mask and C/N. Due to integration of
the 8.4inch LCD and capacitive touch screen, the display definition and operational convenience are
improved. This instrument has a small and lightcttire, and can be flexibly powered up and easily

operation. Therefore, this instrument is applicable to field operation. The appearance is shownin Fig. 1
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Fig. 1-1 4024Series Spectrum Analyzer

1.12 Product features

Based a the highly integrated, modular and standardized degig®4 series spectrum analyzer has
excellent performance, with main characteristics as follows:

Broad frequency coverage: 4 models from 9kHz to 44GHz;

Low average noise levell57dBm@1Hz RBW;

Excellent phase noise performanc<d6dBnwHz@100kHz; offset: @1GHz carrier;

High sweeping speed: Minimum sweeping time within 1GHz span: <20ms;

Resolution bandwidth: 1Hz~10MHz;

Tracking Generator:4GHz,6.5GHz,9GHz;

Full-band preamplifier: Standardanfiguration;

[ontE o S o o o A o
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Various measurement modes: Spectrum analysis, interference analysis (spectrogram and RSSI),
analog demodulation (AM/FM/PM), channel scanning, tpgécision USB power measurement, field
strength measurement, etc.

Various intelligentmeasurement functions: Field strength measurement, channel power, occupied
bandwidth, adjacent channel power, audio demodulation, camise ratio, emission mask, 1Q
capture, etc.

Various auxiliary test interfaces: 10MHz reference input/output irteyf&PS antenna interface,
zeraspan IF output interface, external trigger input interface, etc.

Convenient and fast user operation experienceingdhtlargescreen higkbrightness LCD, largéont
display, convenient capacitive touch screen, LCD anchtsareen integration, various display modes,
automatic adjustment of backlight brightness, etc.

Operating temperature rangd0°C to 5C0°C this instrument can be powered up with the battery or

adapter.

1.13 Functions

4024series spectrum analyzeass avide range of measurement functions, mainly including:

i

Spectrum analysis, used for basic spectrum analysis of signals, including various intelligent
measurement functions such as the field strength measurement, channel power, occupied bandwidth,
adjacemnchannel power, emission mask, carneise ratio, audio demodulation and 1Q capture;

Listing scanning (optional), used for continuous scanning measurement of multiple bands;

Interference analysis (optional), including spectrogram and RSSI measurement;

Analog demodulation, used for analysis of modulation characteristics of AM/FM/PM signals;

Power measurement, used for Rjglecision power measurement of the USB interface;

Channel scanning (optional), used for signal power measurement of multiple cluarirezisiencies;

Field strength measurement (optional), used for CW measurement, frequency scanning measurement
and list scanning measurement;

GPS positioning (optional), realized with the external GPS antenna;

Zerospan IF output (optional), used for outjfithe IF output interface under zero span

Tracking Generator(optional),used for output of Generator or Tracking Generator

1.14 Typical application

Yy  &ite comprehensive performance evaluation of electronic weapon equipment

4024series spectrum analyzer has the advantages of broad operating band, high perkpediicagions

high sweeping speed, multiple test functions, easy operation, etc. In addition, this handheld instrument is

small and light and can be powered up with biattery. Therefore, this instrument can be applied-siten

installation/commissioning and maintenance/guarantee of various kinds of electronic weapon equipment

such as the radar, communication, electronic countermeasures and reconnaissance andypidaiste.

y  &ite testing and diagnosis of transmitter and receiver
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4024 series spectrum analyzer has various measurement modes such as the spectrum analysis, interference
analysis, analog demodulation, power measurement, channel scanning ancefiglith sheasurement, and

various intelligent measurement functions such as the channel power, occupied bandwidth, adjacent
channel power, C/N, field strength and emission mask. Therefore, it can be used for comprehensive
spectrum analysis and diagnosis 8&¥ in orsite testing of transmitters and receivers.

y Broadband spectrum monitoring and interfere
4024 series spectrum analyzer can be applied with the external directional antenna in electromagnetic
environment detection, radio interference analysis, electromagnetic environment background evaluation,

spectrum monitoring, identification of illegal chanivgkrference signals, etc.
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Section 2 Main TechnicalSpecifications

Technicalspecificationsof 4024 series instruments have been strictly tested before delivery. The user may

test and verify such instruments according to the techsgealificationsn this manual. Refer to Table1l
for main technicaspecificationof 4024 series.

4024 seies spectrum analyzer comply with various performance indic

requirements within the given operating temperature range after 2h stora

30min warmup under the ambient temperature.

Supplementary features in the form of typical value are onlseference but

not assessment.

Table *1 TechnicaSpecification®f 4024Series Spectrum Analyzer

Inspection items

Indicator requirement

Model 4024A/BIC/DIEIFIG
4024A 9kHz 4GHz 4024B 9kHZ 6.5GHz
eateney rande 4024C 9kHzZ 9GHz 4024D 9kHz 20GHz
quency rang 4024E OkHz 26.5GHz  4024F 9kHz 32GHz
4024G 9KHZ 44GHz

Frequency reference

Nominal frequency: 10MHz

Frequency reference errori(Last calibration date x aging rate
temperature stability + calibration accuracy)

Aging rate:° 53 10"/year

Temperature stability:  °13107(-10°C ~ 50°C, relative to 255°C)

Initial calibration accuracy? 3310’

Note: The default time elapsed since the last calibration date is one ye|

Sweep time

Range: 10es~600s (Zero Span)
Accuracy: £2.00% (Zero Span)

Fregquencyreacutaccuracy

° (Frequency reading x frequency reference error + 2% x span + 10%
resolution bandwidth)

Frequency span

Range: 100Hz upper frequency limit of corresponding model or OHz
Accuracy: £2.0%

Resolution Bandwidth

Range: 1Hz~10MHz (stelpy 1-3)

Video Bandwidth

Range: 1Hz~10MHz (step by3)

Singlesideband phase noise
(Carrier wave 1GHz, 20
~30N)

4024A/B/C
0108dBc/Hz@ 0kHz Offset
0112dBc/Hz@. 00kHz Offset
0-118dBc/Hz@MHz Offset
0129dBc/Hz@ 0MHz Offset

4024D/E/FIG
0-102dBm/Hz@10kHDOffset
0-106dBm/Hz@100kHz Offset
0111dBm/Hz@1MHz Offset
0-123dBm/Hz@10MHz Offset

Display average noise levgl5 0
load at the input end, 0dB inpu
attenuation, average detector
mode, logarithmic Video Type,
RBW normalization to 1Hz,
20-30°C, tracking Geerator ofj

Preamp off:

0138dBri 10MHz 20GHZ  (0135dBmM 20GHZ 32GHZ

0127dBrfy 32GHZ 40GHZ  O120dBm 40GHZ 44GHZ
Preamp on:

0157dBi 10MHz 20GHZ 0154dB 20GHZ 32GHZ
0148dBri 32GHZ 40GHZ 0140dBm 40GHZ 44GHZ
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Total level uncertainty
(frequency range
10MHz~40GHz, input signd)
dBm~-50dBm, all settings are
auto couple, 20°G-30°C)

+1.80dB 10MHz~13GHZ
+2.30dB 13GHzZ 40GHZ

Second harmonic distortion

(attenuation: 0dB; input signal; 106254(9/33/ ¢ 1062;' dDéE/F/G
-30dBm) ) )
3—ordegi|rs1:§rrtrirc1)?1dulatlon 4024D/EIFIG
(-15dBm doubletone signal, 460341'6‘/(?/;: B 8: Z; g g m
100kHz spacing, 0dB m o+edB m
attenuation, pramplifier off) m
. . 4024DI/EIFIG
1dB gaincompression :
(Doubletone test, 10MHz signal 4024A/B/C O2dBm S0MHz~4GHz
spacing) O+2dBm G3dBm 4GHz~13GHz
O3dBm 13GHz~44GHz
Image response, multiple .
response and owtf-band O65dBc 10MHz~20GHz
response. 0O60dBc 20GHz~44GHz
(mixer level:-10dBm)
4024D/EIFIG
A024ABIC (exceptional frequency: 3200MHz)

Residual response
(RF input match, 0dB
attenuationtracking Generator

(exceptional frequency: 3200MHz)
Preamp on:
0950Bm (10MHZ 9GHz)

Preamp on:

0100dBm (10MHz 20GHz)
095dBm (20GHz 44GHz)
Preamp off:

ff : .
off) (F‘))r8€2adnl13rr)n020MHz' 0GH?) G90dBm (10MHZ 13GHz)
085dBm (13GHz 20GHz)
O80dBm (20GHz 44GHz)
Scale fidelity +1.00dB
4024A/BI/C: 4024D/E/F/IG:
Inout attenuator Scope ofattenuation 0dB~30dB, Scope of attenuation 0dB~50dB,
P 5dB step 10dB step

Conversion uncertainty: £1.20dB

Conversion uncertainty: +1.20dB

Maximum safety input level

4024A/BIC:

+27dBm, typical
attenuation, preamplifier off)
+20dBm,typical value (<10dB
attenuation, pramplifier off)
+10dBm, typical value
(pre-amplifier on)

4024D/EIFIG:

+30dBm, typical
attenuation, pramplifier off)
+23dBm, typical value (<10dB
attenuation, pramplifier off)
+13dBm, typical value
(pre-amplifier on)

Reference level

Range:
linear type:

logarithmic type120dBm~+30dBm 1dB step
22.36uV~7.07'V0.1% step

Conversion uncertainty: £1.20dB (reference level 0dE0dBm)

Display scale

Logarithm scale 0.1~10dB per scale, 0.1dB smmimum (10scale

display)
Linear scale: 10 scale display

Scale unit: V, A, W, dBm, dBW, dBV, dBmV, dBuV, dBA, dBmA, dBuA

Frequency | 4024A 100kHz~4GHz 4024B 100kHz~6.5GHz
Range 4024C 100kHz~9GHz
Amplitude
Tracking Rgmge 0dBm~40dBm
Generator o
: Minimum
(Option) | Amplitude Step 0.1dB
Amplitude - .
Accuracy +2.50dB Frequency Range 10MHz~9GHz Amplitude Range
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0dBm~40dBm,20N ~30N ~

Sideband Noise

1GHz frequency poiht 0dBm output:
090dBc/Hz@10kHz frequency offset
095dBc/Hz@100kHz frequency offset
0110dBc/Hz@1MHz frequency offset
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Chapter Il Operation Guide
Section 1Unpacking Inspection

2.11 Model confirmation

Youdl find the following items after unpacking the carton:

a) 4024 Series Spectrum Analyzer 1 pcs
b) Power adapter 1

c¢) Threecore power line 1 pcs
d) Quick Operation Guide 1
e)USB cable 1 pcs

f) Built-in rechargeable lithium ion batter 1

g) Product certificate 1

h) Options Several
i) Packing list 1

Please check the articles above against the order contract and packing list. If you have any questions, please
contact us in line with the contact information in Preface or contact the business centecahpany

we'll tackle problems as soon as polesib

- The instrument is a kind of valuable device and should be handled with cz

2.12 Appearance inspection

Checks if instrument is damaged during tpowarntsport at:.
up. Contact our business center according to the contact information in the foreword. We'll repair or replace

the instrument immediately depending on the situation.

Section 2 Safety Instructions

The safety performance ofi024 series spectrum analyzer complies with the requirements of
GJB3947A2009. This instrument contains no part to be operated by the user. The instrument shell must not
be opened without permission; otherwise, personal injury may be caused. In order toyprotesafety

and properly operate this instrument, please carefully the following safety instruments before operation.

2.21 Environmental requirements

In order to guarantee the service life and measurement validity and acel@2égeries should be tesl
under the following environmental conditions.

A Temperature range:

10
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Storage temperature rangé0°C to +7C0C
Operating temperature rang&0°C to +50°C

Operating temperature range of power supply byphibattery ON = +45N

As thebattery storage temperature range2@C to 60°C, the battery mus

not work continuously in a long time at high temperature, so as to avoid
arising from high temperature. It is recommended to use the adapter to

power.

A Low air pressure:

Low air pressure (altitude)-9600m

2.22 Selection of power line

4024series spectrum analyzer is equipped with the {boee power line conforming to international safety
standards. The power line should be inserted into the appropriate power socket with the protective ground
wire so as to make the instrument shell grashduring operation. It is recommended to use the power line
provided with this instrument. The power line should be replaced with one 250V/10A power line of the

same type.

2.23 Power supply requirements

4024series can be powered up in three methods:

0 AC power supply and power supply with adapter

The accompanying ADC adapter must be used for AC power supply. The adapter input should be
100240V 50/60Hz AC power.

The AGDC adapter must not be connected to the test instrument in order to preventrtimeeintsfrom
overheating when transported and carried with a knapsack. The voltage input range ofxfieafi@pter
is relatively wide, so you must ensure that the power voltage is within the range specified in-Table 2

during operation.

The waking voltage and frequency ranges are subject to the paran
- provided on the nameplate of the power adapter.

11
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Table 21 Power Supply Requirements

Power supply parameter Applicable range
Input voltage 100V-240VAC
Rated input currency 1.7A
Work frequency 50/60Hz
OutputVoltage/Current 15.0V/4.0A

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

U  Power supply with builin battery

4024 series instruments can be powered up with the rechargeable lithium ion battery. The battery will
discharge if it is not used for a long time. Therefore, the battery must be recharged before use. Refer to

Section 3 for battery operation details. Basic pet@rs of accompanying battery are as follows:

Nominal voltage: 10.8V

Nominal capacity7800mAh

The rechargeable battery must not be exposed to fire ottémngberature
environments (above 70), or placed in fresh water or salt water, or mi
wet. It must be kept away from children.

- The rechargeable battery is reusable and should be stored in |
container to avoid short circuit. Heavy metals such as nickel
chromium in the battery can pollute natural environment. Waste bz

shall notbe discarded but shall be put into a special battery recycle bc

2.24 Electrostatic protection(ESD)

Static electricity is highly destructive to electronic components and equipment, so this instrument must be
powered up on the ardiatic table Attention should be paid to electrostatic protection when using the

device. If condition permits, the following electrostatic protection measures may be taken:

a) Make sure all the instruments are correctly grounded to prevent static generation.

b) Thestaff must wear anstatic wrist straps before contact with connectors or core wires or any assembly.

¢) The center conductor must be grounded before the cable is connected to the instrument in the test. This
can be realized through the following stepsn@ect a shoitircuiter to one end of the cable to realize

short circuit between the central conductor and outer conductor of the cable. When waearitigtatic

12
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wrist band, hold on to the casing of the cable connector and connect the casing terteacdtif the cable

before removing the shetircuiter.

2.25 Input/output port protection

The standard impedance of the RF pod@24s er i es spectrum analyzer is 5
load impedance for the test signal or port should beexbpli strict accordance with the port requirements

during operation, so as to prevent subsequent circuits from damage.

The RF input end of the spectrum analyzer has the requirements
_ maximum allowable input level. The applied sigmaist not exceed

the limits; otherwise, this instrument may be damaged.

2.26 Cleaning of display of front panel

If required after operation of certain time, the display panel of the instrument can be cleaned according to
the following steps.

a) Shut dowrthe instrument and disconnect the power line.

b) Wipe display panel with clean and soft cotton cloth with detergent.

c¢) Dry display panel with clean and soft cotton cloth.

d) Do not connect power line until detergent dries out.

There isanti-static coating on display surface, do not use flueligaring

- detergent or acidic/alkaline detergent. Do not spray detergent on disg

panel directly, otherwise it may penetrate into and damage the instrui

13
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Section 3 Batterylnstallation and Replacement

2.31 Battery description

4024 series spectrum analyzer is equipped with one Jeagacity rechargeable lithium ion battery, with

the endurance of about 2.5h. In order to facilitate the-tong field test and prevent the testerruption

caused by insufficient battery capacity, the user may purchase the standby battery. It is recommended to
purchase one of the same model as that provided along with the instrument.

To guarantee service life of the battery, thiédvg should be removed
from battery holder during the transportation and {tngp storag@and try
- not to make the battery power less than 5%,otherwise the battery ma

be able to charge

2.32 Battery installation and replacement

The battery 04024 series spectrum analyzer can be installed or replaced easily. The user may install or
replace it according to the requirements in Fig. 2

4] 8] 6
7] 18] ‘9

0 4.

Cerear | 40246

woar-ughy
SPECTRUM ANALYZER -

Removethe battery cover
4 5 ¢
7] 819

0 -
0 +-

Cevear | 4024G
s Cerear | 40240

iz
SPECTRUM ANALYZER ok

e
SPECTRUM ANALYZER

Install the battery cover Insert the battery
Fig. 21Battery Installation and Replacement Steps
2.33 Battery status check

4024 series spectrum analyzer is provided with one battery, of which the standby time is 2.5h under

full-capacity conditions.
The user can view the battery status in the following methods:
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0 Observe the battery icon on the system statusdesughly know the battery capacity. If only 15%
exists in the battery icon, replace or charge the battery promptly.

0 Take out the battery and press the button on the white point at the tail end of the battery. Then the

indicator above the button will BN, showing the current residual capacity. If only one indicator is ON,

the battery should be charged promptly.

2.34. Battery charging

- The power indicator is located in the yellow power ON key.

The battery can be charged whEIR24series spectrum analyzer is OFF or operating. Charging steps:

a) Install the battery to be charged into the machine.

b) Connect the external power supply with the accompanyin&@&dapter.

c) If the battery is charged in the OFF state, the power iradidatthe left lower corner of the front panel

will be yellow and flicker, indicating that the battery is being charged, and after the battery is fully charged,
the indicator will be yellow and normally on. If the battery is charged in the operatingtstaigower
indicator will be green and flicker, indicating that the battery is being charged, and after the battery is fully
charged, the indicator will be green and normally on. In this case, the battery icon on the right side of the

system status bar tie display will be full.

In addition, thébatterypowermorethan 5%should be charged for about 4h in the shutdown status.

Section 4 User Inspection

2.41 Start-up of spectrum analyzer

Connect4024 series spectrum analyzer to the external power supply with the power adapter. Observe the
power indicator on the front panel. If the power indicator is yellow, it indicates that the standby power
supply is normal. Gently press the power switch on the franel for more than 3s. Observe whether the
power indicator on the front panel turns green and whether the backlight of the display is ON. You should
wait for about 30s for stattp of the display. Then the normal stapt image will appear. The display
screen should include no warming prompt 10min after start wgarm

Note: AFlickerd of the indicator indicates that the electricity quantity of the internal battery is not full and

the battery is being charged.

2.42 Shutdown of spectrum analyzer

Press theellow power switch f.l) ] in the left lower corner of the front panel for about 3s. The spectrum
analyzer will automatically exit the measurement application program, and the power supply will be shut

down.
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Chapter Il Basic Operation

Section 1 Description of front panel

The front panel o024 series spectrum analyzer is shown below.

GPS antenna

10MHZz reference input/output

. IF Output
RF input
Photosensitive
Trigger input hole
M1 1000000000 G L oudspeaker
Touchscreen Numeric
display area keypad
+/-
Cerear | 4024G .
SPECTRUM ANALYZER Label display
Power button and area

indicator

Function key Reset key
Fig. 31 Front Panel

The keys orthe front panel are shown in the [XXX] form in this manual,

- where XXX is the key name; Bottom buttons on the touch screen are shc

the [XXX] form, where XXX is the button name; and buttons of the right

menu are shown in the [XXX] form, where XXX istimenu name.

3.11 Display zone

4024 series spectrum analyzer is equipped with ondéri@i coloful touch screen. Parameter setting and
information display can be performed by means of touch, thus eliminating the troublesome soft and hard
key menu setting steps and greatly simplifying user operations.

The display zone shows the following information whifferent functions are active: multiple instrument
windows, in which various settings and measurement data are shown; operating status information; current
input data such as the frequency when required; current operating time of the system; and menu
information corresponding to the current valid operating window. Refer to F2yfoB the specific

introduction.
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Title Timeand date Signal standard and cursor GPSinfo  Tracedisplay area  Power identification

Frequency

p-GSMUL M1 890.000000 -96.98 dBrv
Ref Level Center Freq
0.0 dBm
Atten ~ Software
10 dB >pan > menu
. Left_ Scale/Div display
information 0.0 d . ) aea
display " 100dB | Center Freq st
Res BW

890.000000 MHz
3 kHz

Video BW
3 kHz

Sweep Time
51.200 ms

Average
Off
Detector

Normal Bottom
function

Bottom - A |‘ A ‘”lu"IHl”. B dna o " ILI' I‘L A n‘ulh ik ||||||||‘|f| ||||I' H i key area

information Cenilr  890.000000 MHz Span 600.000 kH:

display area
| Sweep Trace Limit Measure Save/Recall System

Fig. 3-2 Display Zone
The information display zone in the screen display zor#0@f} series spectrum analyzer shows various
settings and instrument statuses of the current measurement. Based on the information location on the
screen, the information display zone is divided into the top information display zone, marker, signal
standard anditle display zone, left information display zone, measurement data display zone, soft key
menu display zone, bottom information display zone and bottom function buttons, 7 in total.
1) Top information display zone
The top information display zone in th@p of the screen shows the system date/time and the current power
supply type, battery capacity and GPS status of the spectrum analysis in sequence from left to right.
Setting and modification of the system date and time: Press [SYs{Bale/Time].
Modification of the date format: Press [Syst¥nfiDate format].
For the battery type and battery status indicator on the right side of the top information display zone,
various symbols are shown depending on the external power supply and battery capacithdte sy

corresponding to various power supply modes of the spectrum analyzer are described as follows:

G I'f the spectrum analyzer with no bat-_c-c‘)ywilslpov
be displayed;

U If the spectrum analyzer is powered uphvthe fully charged battery and no external power adapter is
connelm - o wi | | be displayed; and if the bat
power adaptelm = onnwedtled,e i splayed. With th

in operation, thegen zone of the battery capacity symbol will decrease gradually.
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0 If the spectrum analyzer with the battery is connected to the external power adapter but the battery

oo

capacity is less than 100 %, gﬁﬁ_ybt &i VIl wbekl be ¢
displayed.
0 If the spectrum analyzer is not connected with any external power supply, and the battery capacity is

l ess than 20%, the battery ilmE Dhei Uhdbevoltage

displayed. In this case, the battery should be charged promfiptly battery capacity is less than
10%, the spectrum analyzer may further operate for about 10min. In this case, measurement results
should be kept promptly. If the battery capacity is less than 5%, the spectrum analyzer will be shut
down automatically
2) Marker, signal standard and title display zone
Press [SystenY] [Tip Off On], and the title information will be displayed in this zone.
Pressd Fredd Y [Signal Std], and the current signal standard name will be displayed.
Press [Maker] ay Peald and theérequency and amplitude information of the current active marker will be
displayed.
3) Measurement trace display zone
The measurement trace display zone shows measurement data. The contents displayed in this display zone
vary in different measurement modes
4) Left information display zone
This information display zone on the left upper part of the screen shows the current measurement
information, such as the reference level, attenuator setting, display scale, resolution bandwidth, video

bandwidth and sweepme, which can be respectively set with corresponding function keys shown in the

table below.
Table 31 Functions of Left Display Zone in Spectrum Analysis Modéa#4Series
Label Description Corresponding Functional Key
Reference level A
1 0 AmptO Y [Reference level]
0.0dBm
Attenuation A
2 0 AmptO Y [Atten Auto Man]
20dB
Scale/Division A )
3 0 AmptO Y [Scale/Div]
10.0dB
Resolution Bandwidth A
4 0 BWO Y [Res BWAuto Man]
3MHz
Video Bandwidth N
5 0 BWO Y [Video BWAuUto Man]
3MHz
5 Sweep time O SweepO Y [Sweep time Auto
441.000ms Man]
7 Average 0 BWO Y [AverageOff On]
Detector o
8 0 BWO Y [Average Detector]
Auto
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5) Bottom information display zone
This information zone located at the bottom of the screen mainly includes two kinds of information:

U Local: showinghe current operating status of the spectrum analyzer: local or remote control.

U The current center frequency and span information are displayed at the bottom of the screen. In the zero
span mode of the spectrum analyzer, the bottom information zonedisfllay the following

information in sequence: starting time, center frequency and stop time.

6) Key menu display zone

In order to improve the operation flexibility 4024 series spectrum analyzer and fully utilize the excellent
performance of the touclktrgen, the host software 4024 series includes 8 gray touch keys on the right
side, of which the corresponding functions are directly displayed in the corresponding key zones.

7) Button function button zone

The bottom function button zone includes 6 fiimt buttons, which have the same functions as hard keys

and are applied to display various menu names in different measurement modes so as to facilitate

measurement.

3.12 Number input zone

The number input zone includes the direction keys, knob, numelysr Backspace, Cancel and OK. All the

input can be modified by keys and knob in input area. Details of keys in input area are as below.

i  Direction keys: The UP and DOWN key are applied to increase or decrease the value. The leftward
and rightwardkeysarenot provided here. The step value of the UP and DOWN key is set according to
the step of each parameter.

U Knob: Increase or decrease the value. When the knob is rotated clockwise, the value will be increased;
otherwise, the value will be decreased. The knob can be used with the UP/DOWN key to change the
value, with the same step as the UP/DOWN key.

U Numeric keys: Set the number (including the negative number).

0 Backspace:Cancel the last number one by one according to the number status.

i Cancel: Cancel the current invalid data.

0  OK: Confirm the current parameter setting.

3.13 Function key zone

The function keyzone at the bottom of the screen is used for changing measurement parameter settings,
including six keys.

FreqQ: Set the center frequency, starting/stop frequency, span, frequency step, etc. of measurement.

o

i

AmptO : Set the reference level, attenuatetting, display scale, unit, paenplifier control, etc.

(@]

i
U © Bandwidth®: Set the resolution bandwidth, video bandwidth, detector type, average, etc. of
measurement.

U ® Marker O : Set specific parameters of the measurement cursor.
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i ® Peald : Obtain the peak parameter.
i ® ModeQ: Set the measurement mode, including spectrum analysis, interference analysis, analog

demodulation, power measurement, channel scanning and field strength measurement.

3.14 Reset button

Pressd Presed to shut down thénstrument and power up it again.

3.15 Power switch

Turn on /turn offthe spectrum analyzer. When the instrument powered up with the external power supply
through the adapter is in the AStandbyo Nslfthet e, t he
power switch is pressed for more than 3s, the indicator will turn green, indicating that this instrument is
Afoperatingo. When the power switch is pressed for
analyzer will be shut down.

Noteck@&Fbi of the indicator indicates that the el ect

the battery is being charged.
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Section 2 Interface Description

Peripheral interfaces @f024 series are mainly concentrated on the top panel, as shown in-Fig. 3

and can be divided into three parts: power interface, test port and digital interface.

RFOUt g 10MHz In/Out

RF In

Trigln

Mini USB LAN
interface

External power
supply

Fig. 33 Interface Description

3.21 Power interface

The power intdace of the device is for powering the device through DC output eD&Cadapter or
through external DC power source. The conductor inside the external power interface is positive and the

external conductor is grounded.

3.22 Test ports

1. RFinput port: It $ used for inputting the signal to be tested. The indicator of the test signal input port
of 4024s er i es i s-tyge Geqnale porhie applied fat024D/E and 2.4mm male port for
4024/G.

2. RF Outputport This port is fo signal output 50q i mptwe famale @qrt, phvided only
when customers need ttracking generatooption.

3. 10MHz Input/Output portThis port is for connecting 10MHz signal of other devices as the reference
signal of the analyzer. It can also be used for otitiguthe internal 10MHz reference signal for other
devices.

4. IF output port: Under zero span, this port can be used for outputtin§ signal for other devices
through software configuration.

5. Trigger input port: The external triggering mode 46f24 series is available. The scope of trigger
sourceshouldbe -5V~+5V when connecting the external trigger source to the trigger input port of the
Spectrum Analyzer. Rising edge trigger or fall edge trigger can be set by the software.

6. GPS antenna port: This porart be use for connecting GPS antenna device for locating current

position of the Spectrum Analyzer.
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To better protect the Spectrum Analyzer, some identifiers are provided at
test port of the device. The user must pay attentidimet@ontent on these

_ identifiers when using this device, in order to avoid any permanent damag
the device.

Refer to 2.4 for details of instrument symbols in the figure.

3.23 Digital interface

1) Mini USB interface: It is used for connection of the external PC, which is used for program control or

data transmission @f024series through the program control commands or function library.

- Equipment drive should be installed for connectimgdevice to PC througt
USB interface for the first time.

2) USB A type interface: This interface is used for connecting USB peripheral equipment, such as USB

storage device, USB power detector.

3) LAN (network) interface: This 10/100Mbps network interface can be connected by the network cable
to the computer (PC), which is used for program control or data transmissi@24s$eries through
the program control commands or function library.

4) SD card bt: This Micro SD card slot can bed used to extend the storage space of the device.

5) Headset jack: This is a standard headset jack for 3.5mm/3 line for audio output of FM/AM/SSB
demodulation. When a headset is not connected to this jack, the audio alitpatrealized through
the loudspeaker of the device. When a headset is connected to this jack, audio output will be

automatically switched from the loudspeaker to the headset.

3.24 Instrument symbols

Instrument symbols (warning labels) in the figure mézat the maximum power of the test port input is
+30dBm, and the maximum input DC level is 16VDC. When the device is in operation, the user is not

allowed to connect signal exceeding this range to the port. Otherwise, the device may be destroyed!
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Chapter IV Spectrum Analysis Mode

This chapter mainly introduces relevant information of the spectrum analysis mé@24skries spectrum
analyzer, including some typical measurement functions and methods, so that the user that operates this
instrument for the first time can have a general knowledge on some typical applications and test operations

of the spectrum analysis mhe after reading this section and get familiar with the operation of this mode.
- All operations in this chapter are based on the spectrum analysis mode ¢
separately described below.

Due to rich measurement functions, the spectrum analysis mod62dfseries includes a number of

complex parameters. In addition to basic functional parameters such as the frequency, amplitude,
bandwidth average, trace, sweeping and marker parametabsoitincludes characteristic functional
parameters such as the signal track, noise marker, peak track, counter, list scanner, trigger, limit, field
strength measurement, channel power, occupied bandwidth, adjacent channel power, C/N, emission mask,
IQ captre, audio monitor, etc.

U  Signal Track

If the drift signal is tested, the active marker should be placed onto the peak point of the signal by the signal
tracking function of the spectrum analyzer. In this case, the marker peak will always be dispthaged at
center frequency of the spectrum analyzer, thus facilitating measurement.

U  Noise marker

The noise marker displays the noise power at which noise near the active marker is normalized to the 1Hz
bandwidth. When the noise marker is enabled, the detecdor s et RMSdot aonotdlee @nd t he amp
uniti s s et (dBm dBmV,cdBuy¥, dBW, dBV, dBA, dBmA, dBuk the marker reading unit will
automatically change into dBHz. When the amplitudeniti s s et a\é, WAA),ithe enarken

reading unit wil automatically change into YAz)"? or W(Hz)*? or A(Hz)"2.

i Peak Track

When _the peak tracking function is enabled, the peak will be searched once by the marker after each
sweeping.

i  Counter

When the frequency counter function is enabled, the measkeling will be made more accurate, which can

help to improve the accuracy of frequency measurement. The measurement accuracy is Class Hz, and the
error within 10Hz.

i List Scanner

The list scanner function supports the user to edit the scanning segnettiie spectrum analyzer will

scan the edited list based on the set frequency range and other parameters.

i Trigger

Select the trigger mode under ASweepod or fAMeasur eo,

and [Delay]. The user can select ttwresponding mode according to needs. When the previous single or

24



Chapter IV Spectrum Analyzer Mode

continuous sweep finishes, the next sweep or measurement is automatically triggered. Set the trigger mode
as [Video]. When the positive slope part of input trigger signal passes thraeighdéo trigger level
determined by [Trigger Polariti?ositive Negative], the sweep will be triggered. In the [external] trigger
mode, synchronize the ASweepod or AMeasureo with
g Limit

The limit function is applied to monitor signalstiin one band. The spectrum analyzer provides the upper

and lower limit. The user can set the limits. When the amplitude of one signal within one band is more than
the set upper limit or less than the set lower limit, the spectrum analyzer will senartheighal.

0  Field strength measurement

The spectrum analyzer has the function of field strength measurement, including soft menus such as
[Field StrengthOff On], [Recall Antenna], [Edit Antenna] and [Save Antenna]. The field strength can

be rapidlytested with such menus and corresponding test antennas.

u CIN

The C/N function is applied to measure the ratio of the carrier power to noise power, including the carrier
bandwidth, noise bandwidth, offset frequency, span, carrier power, noise power and C/N

i  Emission mask

The emission mask function is applied to recall the limit as the mask to measure whether the signal power
exceeds the mask limit. The mask parameter is one limit, the value of which is determined by means of
limit recalling. The mask calme moved right and left or up and down according to the center frequency and
reference power. In the mask, the limit center is always moved right and left to the center frequency, and
also moved up and down to the reference power point based on thetedlgef@rence power. The
reference power is divided into the peak power and channel power, which are determined by the reference
power.

0 1Q capture

The IQ capture function is applied to capture IQ data and save such data into the instrument based on the
capture time, sample rate and capture mode set by the user.

U Audio monitor

The spectrum analyzer has the tune listening function, which can be applied for radio monitoring. The
sound effect can be improved by adjusting the resolution bandwidth during wlatiwd of the sound

difference. In the demodulation mode, the resolution bandwidth should be preferably set asZ0¢ktz

Sectionl Introduction to Typical Measurements

The spectrum analysis mode4ff24series is a basic operating mode. The Quick &jmer Guide 0#024

Series Spectrum Analyzer has introduces some typical measurement of this mode, including some basic
measurement methods such as basic signal measurement, improvement of frequency measurement
accuracy, measurement of small signals astingjuishing of signals of approximate frequencies.
Additionally, this section introduces the advanced typical measurement functions and methods of the
spectrum analysis mode #924series, mainly including:

a) Channel power measurement;

b) Occupiedandwidth measurement;
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¢) Adjacent channel power ratio measurement;
d) Third-order IM distortion measurement;

e) Drift signal measurement;

f) Noise signal measurement;

g) Distortion measurement;

h) Pulse RF signal measurement.

i) Signal source measuremgarition)

j) Coverage Map(option)

If ® Presed on the front panel is pressed, the spectrum analyzer will op

- again. Unless specially explained, it starts from presdirRrese® key in the

following examples.

4.11 Channel powermeasurement

Taking the measurement of the channel power of the FM signal for example, this section describes how to
apply the channel power measurement functiodQ#4 series spectrum analyzer to measure the channel

power of the signal.

1) Definition of channel power

Channel power measurement of one of the most common measurements of the RF transmission system, in
which the channel power refers to the power of the signal within a certain frequency range in the specific
interval. If the specific power isoh measured in the power amplifier and filter circuit test, it indicates that

the system is faulty. The channel power measurement is applied to evaluate the communication transmitter,

and determine the quality of RF transmission by comparison with thicgemmunication protocol.

4024 series spectrum analyzer can be used for measuring the channel power of the FM signal. As the FM
signal is different from the CW signal in several aspects, it can be made more accurate by means of

accurate setting.

2) Measurement procedures

The channel power of one FM signal can be measuredd@#fseries spectrum analyzer according to the

following procedures.
a) Set the signal generator to output the FM signal:

Use the signal generator to generate one FM signal. Sétetiigeency as 1GHz, power ak0dBm, FM
offset as 500kHz and demodulation rate as 10kHz. Connect the output of the signal generator to the RF
input end of the spectrum analyzer through one cable, as shown inFEidgnéble the ON state of the

modulationoutput and radio frequency.
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2.4mm cabl % Adapter

Synthesized signal genera
Adapter

Spectrum analyze

J

Fig. 41 Schematic Diagram of Connection of Signal Generator and Spectrum Analyzer
b) Reset the spectrum analyzer into the default state:
Pressd Presed .
¢) Enable the channel power measurement function:
Pressd Measur® , [Channel Power] anfChannel Power OfOr]. Thus the channel power measurement
function is enabled.
d) Set the center frequency:
Pres® Measur€ [Channel Power] and [CentEreq] to set the center frequency with number keys. Set the
center frequency of the spectrum analyzer as the frequency of the tested signal, i.e. 1GHz.
e) Set the channel power bandwidth:

Pres® Measur€ [Channel Power] and [Channel BW] and set the celgpower bandwidth as 1MHz with

number keys.
f) Set the channel power span:

Pressd Measur® , [Channel Power] and [Span] and set the channel power sweeping bandwidth as 2MHz

with number keys.
g) Set the resolution bandwidth and video bandwidth of the sjpeetnalyzer:

Pressd BWO and [RBW AutoMan], and set the resolution bandwidth as 30kHz;

Pressd BWO and [VBW AutoMar], and set the video bandwidth as 30kHz or less.

The channel power bandwidth refers to the frequency width of the p
displayed by the spectrum analyzer within the bandwidth, while the ch
power span refers to the sweeping frequency range of the spectrum ar
- The channel power span should berenthan or equal to the channel pov
bandwidth; otherwise, the chanrsglanwill be automatically set to be equal
the channel powdsandwidth The ratio of the channel power span to char
power bandwidth is a constafthe ratio between 1 to 10)When the channe
powerbandwidthchanges, this ratio will remain unchanged. It can be cha
by changing the channel powsapn For example, when the channel pov

bandwidthis doubled, the channel powsapnwill be increased by the san

times.
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h) Enabé the average function:

Pressd BWO and [Average OfOn, set the averaging times as 16, and enable the average function.

| f t he
t h &MSH

channel

mode.

power

measur ement

funct.i

on

S

enabl

T wote Iwes ori thecsareen wdicates the channel power bandwidth, and

measurement results are displayed at the bottom of the screen. The channel power measurement interface is

shown in Fig. 42.
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4.12 Occupiedbandwidth measurement
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Fig. 42 Channel Power Measurement of FM Signal

Taking the measurement of the occupied bandwidth of the FM signal for example, this section describes

how to use the occupied bandwidth measurement functid@2fseries spectrum analyzer to measure the

occupied bandwidth of the sigl.

1) Definition of occupied bandwidth

The occupiedbandwidth refersto the bandwidth including energy of certain proportion to the total

transmitted power, with the center frequency of the specified channel as the center. By using the occupied

bandwidth measurement function af024 series spectrum analyzer, measurement results can be given

rapidly, clearly and accurately. Depending on the modulation mode, two methods can be applied to

calculate the occupied bandwidth.

a) Power percentage:

The occupied badwidth of the signal is obtained by calculating the bandwidth of the frequency of certain

percentage to the total power of the transmitted power. The power percentage can be set by the user.

b) Power dromBc:
28
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The occupied bandwidth in this calculationthu is defined as follows: spacing between two frequency
points corresponding to signal power dropdBc on both sides of the frequency point where the signal

peak power is. The signal power dmipc can be set by the user.

2) Measurement procedures

The occupied bandwidth can be measured Wifi24 series spectrum analyzer according to the following

procedures:
a) Set the signal generator to output the FM signal:

Use the signal generator to generate one FM signal. Set the frequency as 1GHz, pa@eBmasFM
offset as 500kHz and demodulation rate as 10kHz. Connect the output of the signal generator to the RF
input end of the spectrum analyzer through one cable, as shown inEignable the ON state of the

modulation output and radio frequency.

b) Reséthe spectrum analyzer into the default state:
Pressd Presed .

c) Set the center frequency:

Pressd FreqD and [Center Freq] to set the center frequency with number keys. Set the center frequency of
the spectrum analyzer as the frequency of the tested,signdGHz.

d) Set the resolution bandwidth:

Pressd BWO and [RBW AutoMar], and set the resolution bandwidth as an appropriate value.

e) Set the video bandwidth:

Pressd BWO and [VBW AutoMan], and set the video bandwidth as an appropriate value.

In orderto improve the measurement accuracy, it is recommended to set the ratio of the resolution
bandwidth to video bandwidth to be more than 10. Press [RBW/VBW)] to change this ratio.

f) Enable the occupied bandwidth measurement mode of the spectrum analyzer:

Press® Measur® , [OBW] and [OBW OffOn].

After the occupied bandwidth measurement function is enabled, the spectrum analyzer will change into the
occupied bandwidth measurement interface, and measurement results will be displayed at the bottom of the
screen.Refer to Fig. 43 for the schematic diagram of occupied bandwidth measurement. Two vertical
white lines on the screen intuitivelgdicate the frequency range of the occupied bandwidth. After the
occupied bandwi dth measur enoedn tmofduen cotfi otnh ei sd eetneacht!lo

change RMSb omothe. AiThe user can change the measur en

with corresponding menus, so as to obtain more acamedsurement results.
g) Select the measurement method:

Pressd Measur®, [OBW] and [Method% dBd], and select the occupied bandwidth measurement method.
You can set the method as the power percentage or powedBoofdhe underline indicates the current

mode, and the default setting is the percentage.
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Fig. 4-3 Occupied Bandwidth Measurement

h) Change the percentage:

If the percentage method is selected, you can prédeasur®, [OBW] and [% 99%)], and use the number
keys, UP/DOWN keys or knob to change the percentage. The percentage range is 10% to 9819886, wi
minimum step of 0.01%. The default setting is 99%.

i) Change the@Bcvalue:
If the dBc method is selected, you can préssMeasur® , [OBW] and fBc-3.00dB] and use the number

keys, UP/DOWN keys or knob to change tttéc value. ThedBc range is-0.1dB to -100dB, with the
minimum step of 0.01dB. The default setting3dB.

j) Change the occupied bandwidth span:

Pressd Measur® , [OBW] and [Span], and enter the occupied bandwidth span with number keys. Press

corresponding soft keys to enter the ufiite default setting is 3MHz.
k) Disable the occupied bandwidth measurement:

Pressd Measur® , [OBW] and [OBWOff On], and disable the occupied bandwidth measurement. The

interface will change into the spectrum measurement interface.

4.13 Adjacent channel pwer ratio measurement

Taking the measurement of the adjacent channel power ratio of the FM signal for example, this section

describes how to ugk)24series spectrum analyzer to measure the adjacent channel power ratio.

1) Definition of adjacent channelpower ratio

The adjacent channel power ratio (ACPR), also known as the adjacent channel leakage power ratio (ACLR)

refers to the ratio of the transmitted power of one channel to the radiation power of the adjacent channel. It
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is generally expressed as ttatio of the power within the specified bandwidth under various offsets of the
adjacent channel to the total power of the channel. The adjacent channel power mainly depends on the

extension of the modulated sideband and noise of the transmitter.

The adjacet channel power ratio measurement can be applied, as a substitute of the traditiemadlidual
IM distortion measurement, in nonlinear system tests. The measurement result of the adjacent channel

power ratio can be expressed in two forms: power ratigpaner density.

2) Measurement procedures

In the traditional measurement of the nanioand signal, the distortion performance of the transmitter is
evaluated generally by means of daatlio signal IM measurement. The broadband modulation signal
includesboth the dense spectrum components and high peak signal (also known as the crest factor). IM
products of spectrum components of the signal are always around the spectrum. The IM measurement of
the broadband FM signal is complex, while ACPR is closelyeelas IM products arising from nonlinear
distortion. Therefore, ACPR is a better method to measure the nonlinear distortion of the broadband FM

signal.

The ACPR of the broadband FM signal can be measured with the ACPR measurement furifidh of

series spctrum analyzer according to the following procedures.
a) Set the signal generator to output the broadband FM signal:

Use the signal generator to generate one FM signal. Set the frequency as 1GHz, pa@dBras FM
offset as 500kHz and demodulation rage 10kHz. Connect the output of the signal generator to the RF
input end of the spectrum analyzer through one cable, as shown inEignable the ON state of the

modulation output and radio frequency.

b) Reset the spectrum analyzer into the defauk:sta

Pressd Presed .

c) Set the reference level of the spectrum analyzer:

Pressd AmptO , [Ref Level] and-10[dBm];

Pressd AmptO and [Scale/Div] and set the scale as 10dB/division.

d) Set the resolution bandwidth and video bandwidth:

Pressd BWO and [RBW AutoMar], and set the resolution bandwidth as 30kHz;
Pressd BWO and [VBW AutoMar], and set the video bandwidth as 30kHz or less.
e) Enable the ACPR measurement:

Pressd Measur® , [ACPR] and [ACPR Offon] to enable the ACPR interface.

f) Set the centerequency of the main channel:

Press [Center Freq] and set the center frequency of the main channel with number keys, i.e. 1GHz.
g) Set the bandwidth of the main channel:

Press [Main Ch BW] and set the bandwidth of the main channel with number kelS|HEe.
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h) Set the adjacent channel bandwidth:

Press [Adj Ch BW] and set the adjacent channel bandwidth with number keys, i.e. 2MHz.
i) Set the channel spacing:

Press [Ch Spacing] and set the channel spacing as 1MHz with number keys.

j) Enable the ACPR test:

Press [ACPR OfDn]. Then the measurement results will be displayed at the bottom of the screen. Refer to

Fig. 44 for the schematic diagram of ACPR measurement.
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Fig. 44 ACPR Measurement
k) Limit setting:

The limit test function can be applied so agasily observe whether the adjacent channel power is beyond
the set range. Press Measur® , [ACPR] and [More 1/2] to enter the ACPR limit test setting menu.

Press [Upper Limit] and enter the upper limit with number keys.

Press [Lower Limit] and enter thewer limit with number keys.

[) Enable the limit test function:

Press [Limit Test Offon] to enable the limit test function. If the adjacent channel power is beyond the set

limits, the screen background will become red for indication.

4.1.4Third -order IM distortion measurement

1) Definition of third -order IM distortion

Mutual interference between equipment in common in crowd operating environment of the
communications system. For example, seeomtdr and thirébrder IM distortion is common in

narrowbandsystems. When there are two signals dRd F) in one system, they and second harmonic
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distortion signals generated by them (2Rd 2F) mix and become thirdrder IM products 2fF, and
2F,-F, very close to original signals, thus resulting in higtler IM distortion. Such distortion products are

mostly generated by devices such as amplifiers and mixers in the system.

The measurement of thiatder IM distortion is described below. This sectwavides an example of how
to display two signals at the same time on the screen of the spectrum analyzer, and introduces how to set

the resolution bandwidth, mixer level and reference level, as well as some marker functions.

2) Measurement procedures

a) Connect the tested instrument with spectrum analyzer as shown inFig. 4

This example involves one 6dB directional coupler, one 1GHz signal generator and one 1.001GHz signal
generator. Of course, the signal genemtr other frequencies are allowed. \mever, the frequency
interval must be approximately 1MHz in this example.

Signal generator 1

50q RF

1GHz

Directional
coupler

4 J

Spectrum analyze

1.001GHz

Fig. 45 Connection of Thirebrder IM Distortion Measurement System
Set the output frequency of one signal generator as 1GHz and the output frequercytbEthsignal
generator as 1.001GHz, so that the frequency interval of two signals transmitted into the spectrum analyzer
is 1IMHz.
Set the same output amplitude for both signal generagfdBm in this example).
b) Set the spectrum analyzer until batimals are displayed on its screen at the same time.
Pressd Presed .
Pressd FredQ , [Center Frequency], 1.0005[GHz].
Pressd FreQ , [Span] and 5[MHz].
You can see that both signals are at the center of the screen, as shown-6. Fighd appliedrequency
interval is different from that in this example, select the span more than three times of the frequency
interval of the signal generators.
¢) Reduce the resolution bandwidth until you can see the distortion product:

Pressd BWO and reduce the resion bandwidth with the step ke§y ZO .

d) Adjust both signal generators until the amplitudes of input signals are the same.
Press [Maker], [Delta]d Peal® and [Next Peakdr [Next Pk Left] or [Next Pk Right]Adjust the signal

generator corresponding to the marker until the amplitude difference is zero. If required, reduce the video
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bandwidth.
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Fig. 46 Signals at Center of Display of Spectrum Analyzer
e) Set the reference level and make the signal peak m&tféhence level:

Pressd Peal® and [Peak Search], and read the peak power.
Pressd AmptO , [Reference Level].

In order to achieve the best measurement accuracy, the signal peak of the signal generators should be set at
the reference level, as shown in Figi.4
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Fig. 47 Signal Peak at Reference Level
f) Set the second marker and measure the distortion product:

Once the marker is activated, the second marker will be generated by the differential marker function, and
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the difference between both markers wél displayed. In this case, relative measurement can be performed
easily.

Pressd PealO to activate one marker.

Press [Maker] and [Delta] to activate the second marker.

Pressd Peal® and [Next Pk Left] or [Next Pk Right] to set the second marker at the peak point of the
distortion product beside the signal generated by the signal generator. As shown {8, Rige #equency

and amplitude difference of both markers will be shownhi& tharker display zone, and the marker

amplitude difference will be the measured value of tbidkr IM distortion.
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Fig. 48 Relative Measurement of Internal Modulation Distortion
g) Calculation of thirebrder interception (TOI) point:

The ratio (in dB)of the distortion component level to signal level has no great significance for system
distortion, unless the signal level is specified. The interception point can be applied to specify and evaluate
the system distortion level. The difference between tthied-order distortion component level and
fundamental signal level is twice of that between the fundamental signal level arordardnterception

point. The thirdorder interception (TOI) point can be calculated by the following formula:

TOI =L, - L?m

Where:

Lin : Refer to two input signal levels, in dBm.

im3: means the difference between the tlurder IM product and input signal level, in dB.
As shown in Fig. 4, if the differential marker reading i62.331B and the signal level i20.24dBm,
the thirdorder interception (TOI) point is:

TOI= -20.24 (-62.332)=10.92%dBm)
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4.15 Drift signal measurement

1) Definition of drift signal

If the drift signal is measured with the spectrum analyzer, the c&etprency should be changed in
different period so as to facilitate observation. If the signal tracking function of the spectrum analyzer is
enabled, the marker peak will always be displayed at the center frequency of the spectrum analyzer, thus
facilitating measurement.

This section introduces how to measure the drift signal, in which the signal tracking function, marker
function and maximum holding function of the spectrum analyzer are applied to observe the amplitude
trace and occupied bandwidth of thétdsignal.

2) Measurement of frequency drift for signal generator

The spectrum analyzer is able to measure the-shwtand longime stability of the signal generator. By
using the maximum trace holding function, the spectrum analyzer can displayattimmum peak
amplitude and frequency drift of the input signal. The max hold function of track may be used to measure
the occupied bandwidth of signal.

In this example, the signal tracking function of the spectrum analyzer is applied to keep thgrdtift si
always displayed at the center and the maximum trace holding function to capture the drift.

a) Set the output signal of the signal generator:

Set the signal generator to output the 300MHz #&@IBm signal. Connect the output of the signal
generatord the input port of the spectrum analyzer, as shown in FigEhable the RF output.

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

Pressd Presed .

Pressd FreD , [Center Frequency], 300[MHz].

Pressd FreD , [Span] and Q[MHz].

Pressd AmptO , [Ref Level] and-10[dBm].

c) Set the marker at the signal peak, and enable the signal tracking function.

Pressd Peal® and [Peak Track Ofbr].

Pressd Fre® and [Signal Track Ofon).

d) Reduce the span:

Pressd Freq®, [Span]and00 [kHz]. You can see that the signal is always at the center.
e) Disable the signal tracking function:

Pressd Fre® and [Signal Track Ofon).

f) Use the maximum holding function to measure the signal drift.

Press [Trace] and [Max Hold].

When the signathanges, the max hold will maintain the maximum response to the input signal.
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g) Activate the trace 2 and set it into the continuous clearing and writing mode.
Press [Trace], [Trace 12 3]and [Clear Write].

h) Change the output frequency of the sigyemerator.
Slowly change the output frequency of the signal generator, with the step of 1kHz and the range of £50kHz.

The spectrum analyzer will display the information shown in Fig. 4
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Fig. 49 Observation of Drift Signal by Maximum Holding Function

4.16 Noise signal measurement

1) Definition of noise signal

In communications systems, sigitainoise ratio (SNR) is usually used to express noise amplitude. When
the nose level in the system increases, SNR decrems#st will be harder to demodulate modulated
signals. SNR measurement is also used to indicate measurement of ratio of carrier against noise in
communications systems.

Measurement of the S/N and noise by the marker functigtD®4 series spectrum anabezis described

below. In the example, SNR is measured with the signal (carrier) having only single frequency point. If the
modulation signal is tested, this test process should be modified to correct the level of the modulation

signal.

2) Measure SNR

a) Set the output signal of the signal generator:

Set the frequency of the signal generator as 1GHz and pow&ddBm. Connect the output of the signal
generator to the input port of the spectrum analyzer, as shown inEigrable the ON state of the i@d
frequency.

b) Set the center frequency, span, reference level and attenuator.
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Pressd Presed .

Pressd FredD , [Center Frequency], 1[GHz].

Pressd FredD , [Span] and 5[MHz].

Pressd AmptO , [Ref Level] and-10[dBm].

Pressd AmptO , [Atten AutoMan] and 40[dB].

c) Set the marker at the sigrna@akand the differential marker at the noise location with the offset of
200kHz.

Pressd Peal® and [Peak Track Ofon.

Pressd MarkelO , [Delta] and 200[kHz].

d) Enable the noise marker function and observe the S/N:

Pressd MarkerO and MarkerNoise OffOn]. As shown in Fig. 410, the S/N reading is in dB/Hz, as the

noise value refers to the noise bandwidth normalized to 1Hz.

This value decreases by 10xlog(BW). If you wish to obtain noise values under different channel bandwidt
the measurement result needs to be corrected based on current bandwidth. For example, if the reading of
the spectrum analyzer485dBHz and the channel bandwidth is bandwidth, S/N is:

S/N=85dB/Hz- 10xlog(30kHz) =40.2dR30kHz)

If the differentialmarker is less than one fourth of the edge distance between the signal peak and response,

errors may occur in noise measurement.
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Fig. 410 S/N Measurement

3) Noise measurement by noise marker function

In this example, the noise of 1Hz bandwidth is meadny the noise marker function, using the 1GHz

external signal.
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a) Set the output signal of the signal generator:

Set the frequency of the signal generator as 1GHz and powEddBm. Connect the output of the signal
generator to the input port of theegirum analyzer, and enable the ON state of the radio frequency.

b) Set the center frequency, span, reference level and attenuator.

Pressd Presed .

Pressd FreQ , [Center Frequency], 999.98[MHz]
Pressd FredD , [Span] and 100[kHz].

Pressd AmptO , [Ref Level]and-10[dBm].

Pressd AmptO , [Atten AutoMan] and 40[dB].

c¢) Activate the noise marker.

Press [Maker] andjarkerNoiseOff Onl].

Note: RMShbeméde of the detector wil/l be enabl ed al
different bandwidth, you catorrect the current bandwidth based on 10xlog(BW). For example, if the noise
power within 1 kHz bandwidth is to be obtained, 10xlog (1000) or 30 dB has to be added to the reading.

d) Reduce the measurement error by increasing the sweep time:

Pressd Swee® , [Sweep Time AutdMan] and 3[s].

In the AAverageo mode of the detector, you can il
in a longer interval, so as to reduce the measurement error.

e) Move the marker to 1GHz.

Press [Maker] and rotatee knob on the front panel until the noise marker reading is 1GHz.

The noise marker value is calculated based on 5% of points on the whole sweep trace, with the marker
location as the center. The noise marker will not be at the signal peak since stuoh pasitno enough

trace points for calculation. Therefore, when the resolution bandwidth is narrow, the noise level will

average trace points below the signal peak. As shown in-Flg.4
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Fig. 411 Noise Measurement by Noise Marker Function

f) Setthe spectrum analyzer into the zero span mode, with the marker location as the center.
Pressd Peal® and [Markelf Center].

Pressd FredD , [Span] and [Zero Span].

Read the [Maker].
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In this case, the amplitude reading of the noise marker is correct, as thgesvef all points are at the

same frequency, which is not affected by the shape of the resolution bandwidth filter. The noise marker is
calculated based on the average of the interested frequency points. The power of discrete frequency points
should be masured in the zero span mode, with the spectrum analyzer tuned to the interested frequency

point.

4.17 Distortion measurement

Mutual interference between equipment in common in crowd operating environment of the
communications system. For example, seemmter and thirebrder intermodulation distortion is common

in narrowband systems. When there are two signalsn@F) in one system, they and second harmonic
distortion signals generated by them (2Rd 2F) mix and become thirdrder intermodulation ppducts

2F,-F; and 2k-F, very close to original signals, thus resulting in hagber intermodulation distortion.

Such distortion products are mostly generated by devices such as amplifiers and mixers in the system. Most

transmission units and signal generators have harmonidh@indomponents need to be measured.

1) Identification of distortion generated by spectrum analyzer

In the case of large signal input, the spectrum analyzer may be subject to distortion, which will affect the
distortion measurement results of trsignals. You can set the attenuator to determine which signal is a
distortion signal generated by the spectrum analyzer. This example shows whether the spectrum analyzer is
subject to harmonic distortion based on the input signal.

a) Set the output signaf the signal generator:

Set the frequency of the signal generator as 200MHz and power as 0dBm. Connect the output of the signal
generator to the input port of the spectrum analyzer, as shown inEidgrbble the ON state of the radio
frequency.

b) Setthe center frequency and span of the spectrum analyzer.

Pressd Presed .

Pressd FreD , [Center Frequency] and 400[MHz].

Pressd FrecD , [Span] and 500[MHz].

You can see on the trace of the spectrum analyzer that the harmonic distortion of the signaitisosubje
200MHz deviation from the original 200MHz signal, as shown in Fiiyl.4

c) Set the center frequency of the spectrum analyzer at the first harmonic distortion location.

Pressd Peal® and [Next Peak]

Pressd Peal® and [Marke¥ Center].

d) Set the span &MHz and reset the center frequency.
Pressd FreQ , [Span] and 50[MHz].
Press [MarkeY ] and [Markel Center].

e) Set the attenuator as 0dB.
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Press , [Atten Autdan] and 10[dB].
Pressd Peal® and [Peak Track Ofon.
Press [Maker] and [Delta].
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Fig. 412 Observation of Harmonic Distortion
f) Increase the attenuator setting to 10dB:

Press [Atten Autddan] and 10[dB].
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Observe the differential marker reading, as shown in Fi3.4The reading is the distortion difference of

the attenuator at 0dB and 10dBthE attenuator is changed and the differential marker reading is 1dB or

more, it indicates that the spectrum analyzer is subject to certain distortion. If the differential marker

reading is not obvious, the attenuation may be increased.
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The amplitude reading of the differential marker is provided by two sources: 1. If the RF attenuation is
increase, S/N will decrease, and this reading will be positive. 2. If the harmonic distortion of the spectrum
analyzer decreaseshig reading will be negative. The larger the reading, the bigger the error of
measurement. In such case, the attenuator setting may be changed to reduce absolute amplitude of such

delta marker reading.

2) Quick harmonic measurement

In this section, harmoaicomponents are measured of a signal with frequency of 1 GHz and powdeér of
dBm generated by the signal generator.

a) Set the output signal of the signal generator:

Set the frequency of the signal generator as 1GHz and powEdadBm. Connect theutput of the signal
generator to the input port of the spectrum analyzer, as shown inFEigrhable the ON state of the radio

frequency.

b) Set the starting frequency and stop frequency of the spectrum analyzer.

Pressd Presed key.

Pressd FredD, [StartFreq], 800[MHz], [Stop Freq] and 2.5[GHz].

As shown in Fig. 414, the fundamental wave and second harmonic will be displayed on the screen.
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Fig. 414 Input Signal and Harmonic

c¢) Set the video bandwidth to smooth noise so as to improve the resolution.
Press [Bandwidth], [Video Bandwidth Autdan] to enable auto off.
Use d Z0 key to reduce video bandwidth.

d) In order to improve the measurement accuracy, set the peak level of the fundamental wave as the

reference level.
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Pressd Peal® and [Peak Search], andad the peak power.

Pressd AmptO and [Ref Level], and set it as the peak power. Results are shown inlFg. 4
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Fig. 415 Setting of Signal Peak as Reference Level for Maximum Accuracy
e) Activate the second marker.

Press [Delta], and [Next Peak].
In this case, the fixed marker is on the fundamental wave, while the mobile marker is on the peak point of
the second harmonic, as shown in Fid.64
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Fig. 416 Second Harmonic Measurement based on Marker Difference
f) Measure the harmonic distortion (Methbd

The fundamental wave and the second harmonic as shown in the figure has am amplitude difference of
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about-60 dB, or a harmonic distortion of 0.1% (see Figd.73.
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To measure the third harmonic, press [Next Pk Right] and read the amplitude ratio of other harmonics to
the fundamental wave.

g) Measure the harmonic distortion (Method 2).

Pressd AmptQ , [Units] and[Volt].

In this case, the unit of the differ@lt marker will automatically change into volt. An easy way to
determine distortion percentage is to change the unit to volt. Move the decimal of the proportion indicated
by the differential marker rights for two places to obtain the distortion perceftageninimum ratio that

can be displayed is 0.01 or 1%.

3) Accurate harmonic measurement

It takes more steps to measure in this method, but since measurement is done with smaller span and
resolution bandwidth for each signal, the sigioahoise ratio isncreased and more accurate measurement
result will be obtained. It will be explained below how to measure the harmonic of 1 GHz signals.

a) Set the output signal of the signal generator:

Set the frequency of the signal generator as 1GHz and powEddBm. Connect the output of the signal
generator to the input port of the spectrum analyzer, as shown in-Figrable the ON state of the radio

frequency.

b) Set the starting frequency and stop frequency of the spectrum analyzer.
Pressd Presed key.

Pressd FredD , [Start Freq], 800[MHz], [Stop Freq] and 2.5[GHz].

c) Set the video bandwidth to smooth noise so as to improve the resolution.

Press [Bandwidth], [Video Bandwidth Auldan] to enable auto off.
Use d ZO key to reduce video bandwidth.

d) Reducehe span by the signal tracking function.

Pressd Peald to activate the signal peak of marker search.
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Pressd Frec® and [Signal Track OfOn].
Pressd FreQ , [Span] and 100[kHz].

e) Disable signal tracking.

Pressd Freq® and [Signal Track OfOn].

f) Move thesignal peak to the top division to obtain the highest amplitude measurement accuracy.
Pressd Peal® and [Peak Search], and read the peak power.

Pressd AmptO and [Ref Level], and set it as the peak power. Results are shown inlfg. 4
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Fig. 418 Input Signal under 100kHz Span

g) Set the step of the center frequency as the signal frequency of the fundamental wave.

Pressd Freq® and [CF Step Auto] and enter 1 GHz.

h) Measure the second harmonic.

Press [Maker], [Markéf ], [MarkerY Center] and step kep yO . Change the center frequency of the
spectrum analyzer to second harmonic by stepping operation. ®feeald and [Peak Search], and read

the peak power.

Pressd AmptO and [Ref Level], and set it as the peak power. Adjust the harmonic peak to the reference

level. The second harmonic amplitude is shown in Fit9 4
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Fig. 419 Second Harmonic Amplitude

i) Calculate the harmonic distortion.

Change the distortion percentage of the second harmonic to fundamental wave as shownlii. Hige4
unit can be chaged again to volt in order to read the voltage ratio of two signals.

j) Measure other harmonics.

Repeat Step (i) to (j) to other harmonics to be measured. Calculate the distortion percentage of each
harmonic.

Total signal harmonic distortion percentagalso subject to frequent test. In order to test such parameter,
amplitude of each harmonic should be tested with linear unit (such as volt) rather than relative unit dBc.
Pressd AmptO , [Units] and [Volt] to set the amplitude unit as volt. The measuredisignplitude can be

applied in the following equation to calculate the total harmonic distortion:

0 (A +(af+a@(A)
A

. . 1
Totalharmonicdistortion =

Where:
A - refers to fundamental wave amplitude (V)
A, - refers to second harmonic amplitude (V)
Aj - refers to third harmonic amplitude (V)
A refers to ff harmonic amplitude (V)
If the signal amplitude is carefully measured as shown in the above example, the obtained harmonic

distortion percentage is accurate.
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4.18 Pulse RF signal measurement

1) Definition of pulse RF signal

The pulse RF signal refers to a RF pulse string of the same repetition frequency and constant pulse width,
shape and amplitude. This section introduces several methods of measuring pulse RF signal parameters,
including how tomeasure the center frequency, pulse width and pulse repetition frequency. In addition, the
measurement of peak pulse power is also discussed.

The resolution bandwidth has great influence on pulse RF signal measurement. You must understand the
relationshipbetween the resolution bandwidth and pulse repetition frequency. If the resolution bandwidth is
narrower than the pulse repetition frequency, only individual frequency components of the pulse RF signal
will appear on the screen. This is known as the natvamd mode. The mode in which the resolution
bandwidth is broader than the pulse repetition frequency is known as the broad band mode. In this case,
you can see the spectrum envelope formed by pulse segments that are equalized by the tested pulse

repetitian frequency.

2) Center frequency, side lobe ratio and pulse width measurement of pulse RF signal

a) Set the output signal of the signal generator:

Set the frequency of the signal generator as 1GHz and pow20dBm. Connect the output of the signal
geneator to the input port of the spectrum analyzer, as shown in HigS4ét the repetition frequency of

pulse modulation as 1kHz and pulse width as 900ns. Enable the pulse modulation and RF output.
b) Set the spectrum analyzer:

The pulse RF signal is gentlyameasured in the broad band mode. In order to prevent the influence of the
video filter on measurement results, the video bandwidth should be set as 3MHz.

Pressd Presed key.

Pressd FreQ , [Center Frequency] and 1[GHz].

Pressd FreQ , [Span], 10[MHz],d Swee® , [Sweep Time Autdlan] and 60[ms].

Pressd BWO , [RBW Auto Man], 100 [kHz], [VBWAuto Man] and 100 [kHz].

Pressd BWO , [Detector] andd Peald® to activate the peak detector.

Enable the center frequency function and adjust the span until the centebsidad at least one pair of

side lobes appear on the screen, as shown in 9. 4
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12/05/2016 11:55:26 -€ Frequency

M1 1.000000000 GHz -75.68 dBm
Ref Level Center Freq
0.0 dBm

Scale/Div
100dB |55y Center Freq
1.000000000 GHz

Res BW
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Video BW
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Sweep Time|
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Detector
*Peak
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Center  1.000000000 GHz Span  10.000000 MHz|  1of2
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Fig. 420 Main Lobe and Side Lobe

Increase the sweep time (decrease the sweeping speed) until the graph is filled into a solid line, as shown in
Fig. 421. If thespectrum line cannot be filled, it indicates that the instrument is not in the broad band mode.
In this case, the following steps of measurement of the sidelobe ratio, pulse width and peak pulse power
will not apply. The resolution bandwidth should be nmibian 1kHz.

\ 12/05/2016 11:58:18 € Sweep

M1  999.970000 MHz -43.68 dBm

Ref Level
0.0 dBm

Scale/Div
10.0dB
Res BW
100 kHz

Video BW
100 kHz

Sweep Time
2.000s

Sweep Time| ",
*2.000 s

Average
Off

Detector
*Peak
Run Local
Continuous
Center 1.000000000 GHz Span 10.000000 MHz
| Sweep | Trace Limit | Measure Save/Recall | System

Fig. 421 Trace Display in Solid Line Form
¢) Read the center frequency of the pulse and amplitude of the main lobe.

Pressd Peald .

The marker reading is the center frequency of the pulse and amplitude of the main lobe.

d) Set the marker atelcenter frequency of the main lobe, and measure the side lobe ratio:
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Pressd Peal® , [Maker], [Delta], d Peal® and [Next Peak].

The amplitude difference between the main lobe and side lobe is the side lobe ratio, as showr2R Fig. 4

©12/05/2016 11:59:16 < Peak

AM1 -1.570000 MHz -12.66 dB
Ref Level M1 1000020000 GHz  -43.66 dBm
0.0 dBm

Scale/Div
10.0 dB
Res BW
100 kHz

Video BW
100 kHz

AMarkerl
-1.570000 MHz

Sweep Time|--
*2.000 s

Average
Off

Detector Peak Track
*Peak

Run Local

Continuous
SA Center 1.000000000 GHz Span 10.000000 MHz

| Sweep | Trace Limit | Measure | Save/Recall NBE

Fig. 422 Side Lobdratio Shown by the Marker

e) Measure the pulse width, which is equal to the reciprocal of the frequency difference between the peaks
of two side lobe envelopes.

Press [Maker], [Delta]® Peal® , [Next Pk Right] and [Next Pk Right].

In this case, the recipratof the frequency difference indicated by the differential marker is the pulse
width, as shown in Fig.-23. To obtain the most accurate pulse width, you can manually adjust the marker
location and measure the distance between the zero crossing poiisadljacent side lobes. You can also

reduce the resolution bandwidth to make the zero crossing point sharper and measurement accuracy higher.
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———

12/05/2016 11:59:16 € Peak
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Fig. 423 Pulse Width Shown by the Marker

3) Pulse repetition frequency (PRF) measurement

The pulse repetitin interval (PRI) refers to the time interval between any two adjacent pulse responses.

a) Set the output signal of the signal generator:

Set the frequency of the signal generator as 1GHz and pow20dBm. Connect the output of the signal
generator tohte input port of the spectrum analyzer. Set the repetition frequency of pulse modulation as

1kHz and pulse width as 900ns. Enable the pulse modulation and RF output.

b) Set the spectrum analyzer:

Pressd Presed key.

Pressd Freq® and 1[GHz].

Pressd FredD, [Span], 10[MHz],d Swee® , [Sweep Time Autdan] and 1.705[s].
Pressd BWO , [RBW AutoMan] and 1[kHz].

Pressd BWO , [VBW Auto Man] and 3[MHz].

Pressd BWO , [Detector] andd Peal® to activate the peak detector.

Adjust the span until the main lobe and at least side lobes appear on the screen.

Readjust the output amplitude of the signal generator until it is shown in the screen. Reduce the sweep time
(i.e. increase the sweeping speed) until the contents similar to those irRBigrd displayed.

¢) Measurghe pulse repetition interval:

Pressd Sweef® and [ SweeContSinglg

Pressd Peald , [Maker][Delta] andd Peald [Next Peak]. The difference of two markers is the pulse

repetition interval (PRI), and its reciprocal is the pulse repetition frequency (PRF).
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Fig. 4-24 Measurement of Pulse Repetition Frequency

4) Peak pulse power measurement

Now we haveobtainedthe main lobe amplitude and pulse width. In addition, we can easily obtain the
resolution bandwidth of the spectrum analyzer. Therefore, the peakpowse can be obtained based on
such parameters.

In the broaeband measurement mode of the spectrum analyzer:

Peak pulse power (main lobe amplitude)X20 log TexxBW;)
Where:
Teff -pulse width, in second. Second
BW, - impact bandwidth, in Hz (equal to the resolution bandwidth applied hA.Pul se wi dt

BN

measurement 0)
In the narrowband measurement mode of the spectrum analyzer:

peak pulse power =(main lobe amplitue@0 log Tex/T)
Where:

Teff -pulse width, in seand. Second

To 0 pulse repetition frequency
The phenomenon in which the peak pulse power is not equal to the main lobe amplitude is known as pulse
desensitization. The sensitivity of the spectrum analyzer will not be decreased by the pulse signal.
Accurately pulse desensitization is caused by distribution of the CW carrier power of pulse modulation to a
number of spectrum components (i.e. carrier and sideband). Therefore, each spectrum only contains part of

the total power.
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In measurement of the main lobe amplitude, you should chang

attenuator of the spectrum analyzer and verify that the main lobe amplituc

- not change accordingly. If the change exceeds 1dB, it indicates th:
spectrum analyzer is in the gain compgres state. In this case, you mt

increase the attenuation amount of the attenuator.

4.19 Signal source measurement (option)

The signal source measurement mode includes independent source output mode and generator output mode,
of which the independenbsrce mode is point frequency source mode to realize the signal output at single
frequency point and fixed power, and the generator output mode needs to coordinate with spectral analysis
function. Under the generator mode, the signal source will scanrsyioetsly with the frequency under

spectral analysis.

1) Independent source measurement
Under the independent source measurement mode, it is allowed to realize the signal output at fixed
frequency by the following steps:

a) Pressd Measur® f [Generator] [Generator Off On], the point frequency source output will be
selected by default after the Generator switch is turned on;

b) Pressd Measur® f [Generator] [Output Power 0dBm], it is allowed to set the power of output
signal.

c) Pres® Measuré¥ [Generatorl [CW Freq 1GHz], itis allowed to set the frequency of output signal.

The signal with output frequency of 1GHz and output power of 0dBm is as shown iRZ5ig. 4

2018/08/09 10:47:59 3 === <€ I Peak

M1  1.000000000 GHz -0.25 dBm
Ref Level Peak Search
0.0 dBm
Alten Next Peak
10 dB
Scale/Div
10.0 dB Markerl MNext Pk Left
Res BW 1.000000000 GHz
100 kHz Next Pk Right|
Video BW

100 kiz

Lro00me Mw

Average ﬂ(wf Y
Off W

A _

Run Local
chntlnuc:m
Center  1.000000000 GHz Span 10.000000 MHZ
Sweep Trace Limit | Measure | File | System

Fig. 425 Schematic diagram of point frequency source output signal
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2) Generator measurement

Under the tracking mode, it is allowed to measure the magritadeency characteristics of measured
piece by using the synchronous frequency scan of signal source and spectral analysis. For details, please

refer to the following setting procedures:

a) Pres® FreqDf [Start Freq], to set the start frequency as 100MHz;

b) Pressd FreqD f [Stop Freq], to set the stop frequency as 4GHz;

c) Pressd Measur®f [Generator]f [GeneratoiOff On], to start the source switch;

d) Pressd Measur®f [Generator]f [Power-20dBm], toset the power of output signal;

e) Pressd Measur® f [Generator]f [Mode CW TracK, to change the signal source mode to tracking

mode.

The schematic diagram of output signal is as shown in F2§: 4
2018/08/10 01:52:35 >y == 18%0 -+ I Generator
Generator
0.0 dBm
|
Scale/Div Power
10.0 dB -20.0 dBm
Video BW E

3 MHz Trans
Sweep Time
P t

355.596 ms

Normalize
Off

Generator Freq Offs
Track 0.000 Hz
Run Local
Cc:ntinuc:uq
Start 100.000000 MHz Stop  4.000000000 GH
Sweep | Trace | Limit Measure | File System

Fig. 426 Schematic diagram of tracking mode

3) Generator normalized measurement

The normalized measurement is to subtract the effect of cable loss from the measuring process. It can
reflect the magnitudéequency characteristics of measured piece more accurately. For example, to test the
magnitudefrequency characteristics of 2.3GHz~2.4GHz baads filter, it is allowed to conduct the

following procedures:
a) Pressd FreDf [Start Freq], to set the start frequency as 2.1GHz;
b) Pressd FreqD f [Stop Freq], to set the stop frequency &S2z;

c) Pressd FregqOf [Generator] [GeneratoOff On], to start the source switch;
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d) Pressd Measur® f [Generator] [Mode CW Track, to change the signal source mode to tracking
mode;

e) Connect the cable to signal source RF output end and frequency spectrum input end, and press
O Measur® f [Generator] [Trans Mead] [Normalize OffOn], to start the normalization switch;

f)  After the scanning is completed, it is allowed to add the filter afsmed piece and directly observe

the magnituddrequency characteristics of measured piece.

The magnituddrequency characteristics diagram of 2.3GHz~2.4GHz {pasd filter is as shown in Fig.
4-27:

2018/08/10 02:14:29 3 - Trans Meas
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Ref Level M1 2.293000000 GHz: -1.37 dB

10.0 dB
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3 MHz \rm-‘a"nw'N\.n*.wfw\;y,&.hukmm.\‘m.wL""

Sweep Time|
37.414 ms
Normalize

On

Generator
Track

Run Local

Continuous <
Start 2.100000000 GHz Stop  2.600000000 GHz

Fig. 427 Magnitudefrequency characteristics diagrai2.3GHz~2.4GHz bangass filter
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Fig. 430 Overall Block Diagram of Spectrum Analysis Menu
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Fig. 431 Overall Block Diagram of Spectrum Analysis Menu (continued)
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Fig. 433 Overall Block Diagram of Spectrum Analysis Menu (conéd)
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Secton3Descri ption of ASpectrum Ar

4.3.1Frequency menu

[Center frequency]: PressY [Center Freq] and set it with the number key
on the front panel. Then select [GHz], [MHZ], [kHz] or [HZ] in the frequer
unit menu, or set the center frequency with®hgO or  Z0 key or knob.

Frequency

( Center Freq

[Starting frequency]: Pressd FreqQ Y [Start Freq], and set it with numb
keys on the front panel. Select [GHz], [MHz], [kHz]or [Hz]in the
i : frequency unit menu or set the starting frequenitly thed JO ord 70 key

or knob.

[Span]: Pres® FrecQY [Span] to enable the span setting meRefer to the
[Span] menu description for specific details.

\_W

[Stop Freq): Pressd FredD Y [Stop Freq], and set it with number keys ¢
the front panel. Select [GHz], [MHz], [kHz]or [HZz]in the frequenc
unit menu or set the stop frequency with thg® or d ZO key or knob.

[ Step freuency]: Pres® FreqQ Y [Step Freq], and set it with number ke
on the front panel. Select [GHz], [MHz], [kHz]or [HZz]in the
frequency unit menu or set the step frequency witt§® ord ZO key or
knob.

[Signal Std]: Click it and the signal standard menu will pop up, including
soft menus such as [Head], [Tail], [Page Up], [Page Down]and
[Done]. Click [Done] to select the required signal standard file.

{Channel]: Click it to display the contents and numberhs selected signa
standard.

[Special note]: The channel should be set based on the applied signal
standard; otherwise, the prompt that setting is not allowed will pop up.
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Frequency

£

|

Signal Track
Off  On

- Signdl Search

[Signal Track Off On]: Click this menu to enable or disable signal tracki
After each sweeping, the active marker will be set at the peak point of tr
signal by the signal tracking function. The peak frequency will be set as
center frequency. By selecting [Sigi@h Off], the signal drifting slowly will
be automatically kept at the center of the screen.

[Signal SearcH: Click this menu to enabkEgnalsearchAfter search the
whole spanthe active marker will be set at the peak point of the sigmad
signal, theravill be a tip shown on the screen

[Special note]: The channel should be set based on the applied signal

standard; otherwise, the prompt that setting is not allowed will pop up.

>
[
-
e

Full span
L £¢
%
\ Zero Span
e
| Lastspen
e
|
“/ Zero Span
u\\ IF Out
c//i \
|
N :
Ve
\ < Back
o

[Span]: Pressd FredD Y [Span] and set the span of the current mode w
number keys on the front panel. Select [GHz], [MHz], [kHz]or [H:
in the frequency unit menu or set the span witb tH© ord ZO key or knob.
The span step should be 1, 2 or 5.

[Full span]: Pressd Fre® Y [Span}y [Full Span], and set the span of tl
current measurement mode as the maximum span. The full span is relal
the instrument mode. Fd024G series spectrum analyzer, the full span is
44.1GHz.

[Zero span]: Pressd Frecd Y [Span)Y [Zero Span]and set the span of tt
current measurement mode as the minimum span. Under the full span, |
should be set as OHz.

[Last span]: Pressd FrecQ Y [Span)¥ [Last Span], and set the span of 1
current measurement mode as the last span.

[ Zero Span IF Ouf]: Press ® FreqQ Y [Span)¥ [Zero Span IF Oiito
activate the IF output menu.

[Special note]: The full span and zero span function will be invalid when
some measurement functions are enabled.

[Special note]: The IF output menu, as a functional option, can only be
applied in the zero span mode.
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4.3.3IF output menu

The zerespan IF output function is optional. Tie signal output can be achieved through the IF output

interface under the zero span to meet the user os

[Special note]: The IF output menu, as a functional option, can only be
applied in the zero span mode.

[IF Out Off On]: Pres® FrecdY [Span) [IF Out]Y [IF OutOff On]and
enable or disable IF output with keys.

[IF Select 3IF 4IF]: Pressd FredD Y [Span)Y [IF Out]Y [IF Select3IF
4IF] and select the 3IF or 4IF output with keys.

[Back]: Pressd FreQY [Span)Y [IF Out]Y [Back] to go back to the spa
menu.

[Special note]: The IF output function is an option under zero span. If
3IF is selected, the IF output interface will output the third IF frequency,
i.e. 140.25MHz; and if 4IF is selected, the IF output interface will output
the fourth IF frequency, i.e. 31.25MHz.
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4.3.4Amplitude menu

64

Amplitude

]‘/ Ref Leve
0.0dBm
‘/

] Ref Position

] Atten
‘ Auto Man

[Ref Level]: Pressd AmptO Y [Ref Level] and set it with number keys o
the front panel. Select [dBm],-d B m] , [ mV] or [
unit menu, or set the reference level with theg® or & ZO key or knob.

[Ref Position]: Pressd AmptO Y [Ref Position], and select the position «
the reference line in the rectangular coordinate graph by clicking
corresponding number keys.

[Atten Auto Man]: Pressd AmptQ Y [Atten Auto Man] to adjust the inpu
attenuation of the spectrum analyzer. In the AUT@Ie, the input attenuatc
is associated with reference level. Under Man Mode, use number keys,
stepping keys or knob to change the attenuation of the attenuator. The
attenuation range is 0dB to 50dB.

[Scale/Div]: Pressd AmptO Y [Scale/Div]. Adjust the siz of the vertical
coordinate division on the screen, and set the value with number keys o
front panel. Select the frequency unit, or set the value with @ or d 70
key or knob. The setting range is 0.1dB/division to 20dB/division. The
default settig is 10dB/division.

[Scale TypeLog Lin]: Pressd AmptO Y [Scale TypeLog Lin], and set the
verticalaxis scale as the logarithmic or linear scale. The default logarithr
scale is in dBm, while the default linear scale is in mV.

[Amplitude unit]: Pressd AmptO Y [Units], and select the verticakis
unit, including [dBm], [dBmV], [dBuV], [Volt]and [Watt].

[Pre Amp Off On]: Turn on or off the prédmp. This function cannot bt
activated until the reference level is less thdBm.

[Special note]: The level of the input signal must be +13dBm or les:
before the preamplifier is turned on; otherwise, the instrument will be
damaged.
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4 .3.5Bandwidth menu

] Average
. Off On

[ SPAN/RBW
100
RBW/VBW

\ 1
Detector S I
\ Auto
N

[R esBW Auto Man]: Pressd BWO Y [ResBW Auto Man] and adjust the
resolution bandwidth within the range of 2H@MHz. The resolution
bandwidth can be changed with the number keys, step keys or knob in t
manual mode, by the step of 1, 3 or 10. It can be changed with the spar
according to the SPAN/RB value in the auto mode.

[Video BW Auto Man]: Pres® BWOY [VideoBW Auto Man] to adjust the
\video bandwidth in the active functional zone. The adjustment range is
1Hz-10MHz. In the manual mode, the video bandwidth can be changed
the number keys, stdqgys or knob in the manual mode, by the step of 1,
10. In the auto mode, it can be changed with the span according to the
RBW/VBW value.

[Average Off On]: Pressd BWO Y [AverageOff On] to enable the
averaging function. traces will be continuouslyraged to achieve the
smoothing effects.

[ SPAN/RBW]: Pressd BWO Y [SPAN/RBWI] to set the ratio of the curre
span to resolution bandwidth. The value will be displayed in the input zo
The default setting is 100. This ratio can be applied in the assoaiatialof
the resolution bandwidth.

[RBW/VBW: Pressd BWO Y [RBW/VBW] to set the ratio of the curren
video bandwidth to resolution bandwidth. The default setting is 1. When
resolution bandwidth changes, the video bandwidth will automatically
change in th auto mode to meet the ratio requirements. This ratio will be
displayed in the input zone and applied in the associated mode of both
bandwidths. If a new ratio is selected, the video bandwidth will change t
meet the new ratio requirements, while the kg bandwidth will remain
unchanged.

[Detector]: Pressd BWOY [Detector], and the soft menu of detector mc

will pop up. Refer to the [Detector] menu description for details.
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4.3.6Detector menu

Detector

N

Auto

e

I

Normal

4
\3

:

!

] Average [
N 4
e

| RMS
./
(O

j < Back w
G 4

[Auto]: The default setting of the detector menu is the normal mode.

[Normal]: If noise is detected in this mode, the positive and negative pe
measurement results will be displayed at the same time, so as to achiev
display effects similar to those of thaalog instrument. If the signal is
detected, only the positive peak will be displayed. This is the most comn
used detector mode. You can see the signal and noise floor at the same
with no signal loss.

[Peal: Enable the positive peak mode. This mode can ensure that no
signal will be missing, thus facilitating measurement of signals close to t
noise floor. The positive peak detector is selected in the [Max Hold] moc

[Neg Peak]:Enable the negative peak mode. In this mode, the negative
level will be displayed on the trace. This is applied inwalpection of the
broadband MMW spectrum analyzer in most cases, and rarely applied i
measurement. The modulation envelope of gilyhals can be well
reproduced. The positive peak detector is selected in the [Min Hold] mo

‘[Sample]: Enable the sample mode of the detector. This mode is condu:
for noise signal measurement. Compared with the normal mode, noise ¢
better measad. This mode is generally applied in the video average anc
noise marker function.

[Average]: Enable the average mode of the detector. The average of sa
data within each sampling interval will be displayed on the trace.

[RMS]: Enable the RMS mode dffie detector. The RMS value of sample
data within each sampling interval will be displayed on the trace.

[Back]: Go back to the previous menu.
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4.3.7Marker menu

Marker

Marker
\ 123456

T
e

I

Norma

Delta

Marker Noise
\ Off On

1

Counter Mkr
. Off On

!

Marker-> >

r

Off

All Off

L]

[Marker 12 345 6]:Pressd MarkeQ Y [Marker12 3 4 5 6] to select
\various markers. Activate one marker and set it at the trace center. The
will be displayed in the marker display zone in the right upper corner of 1
screen.

[Normal]: Pres® Markei©OY [Normal] to display the marker frequenagd
amplitude. Move the active marker with the knob, step keys or number k
The default amplitude is in dB.

[Delta]: Pressd MarkeiQ Y [Delta] to display the amplitude difference ai
frequency difference (time difference under zero bandwidth) of two msark
Move the active marker with the knob, step keys or number keys. The d
amplitude difference is in dB.

[Marker Noise Off On]: Pressd Markel®Q Y [Marker NoiseOff On] to
enable or disable the noise marker. If the ON state is selected, the
marker will be active. Read the noise power at which noise is normaliz
1Hz bandwidth near the B&RM®®i me dm:
detector is active.

[C ounter Mkr Off On]: Pres® MarkerQY [Counter MkrOff On] to enable
or disable the marker counter function. If no marker is active but the ma
counter function is enabled, one mobile marker will be activated in the
middle of the screen.

[Marker >>]: Pres ® MarkeiQOY [MarkerY ], and soft menus related to tl
marker functions will pop up. Such menus are related to the frequency ¢
bandwidth of the spectrum analyzer and the normal or differential mode
the marker. By using such marker functions, the useclsange spectrum
analyzer settings with the marker as the reference.

[ Off]: Pressd MarkerO Y [Off] to disable the current marker and related
marker functions, such asn@rkerNoise].

[All Off]: Pressd MarkerO Y [All Off] to disable all markers and related

marker functions, such asnfrkerNoise].
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Chapter IV Spectrum Analyzer Mode

[Marker Y Center]: Pressd MarkeilQ Y [MarkerY ]Y [MarkerY Center].
The marker will move to the center frequency, and the center frequéhcy
be displayed on the screen.

[Marker Y CF Step]: Pres® MarkeiOY [MarkerY ]Y [MarkerY CF Step]
and set the step of the center frequency. The step is equal to the markel
frequency. If the differential marker function is activated, the frequency <
is equal to the frequency of the differential marker.

[Marker Y Start]: Pressd MarketO Y [MarkerY ]Y [MarkerY Start], and
set the starting frequency as the marker frequency.

[Marker Y Stop]: Pres® MarkeilOY [MarkerY ]Y [MarkerY Stop] and se
the stop frequency as thearker frequency.

[Back]: Go back to the previous menu.

4.3.8Peak menu

Next Pk Left
Next Pk Right

[Maximum Peak]: Pressd Peal® Y [Peak Search] to set one marker at -
peak of the trace. The marker frequency and amplitude will be displayec
the rightupper corner of the screen.

[Next Peak]: Pres® PealdY [Next Peak] to move the active marker to ni
peak associated with the current marker location on the trace. The lowe
can be rapidly found by repeatedly pressing this key.

[Next Pk Left]: Pres® PealOY [Next Pk Left] to find next peak on the le
side of the current marker location.

[Next Pk Right]: Pressd Peal® Y [Next Pk Right] to find next peak on tr
right side of the current marker location.

[Max SearcH: Pres® PealYy [Max Search] to set omaarker at the lowes
point of the trace. The marker frequency and amplitude will be displayec
the right upper corner of the screen.

[Min SearcH: Pres Peal®Y [Min Search] to set one marker at the low
point of the trace. The marker frequency anglétarde will be displayed in
the right upper corner of the screen.

[Peak Track Off On]: Pressd Peal® Y [Peak TrackOff On] to enable the
peak tracking function. The current marker will search the peak once aft
each sweeping. Any operation will not be aléal if the peak tracking
function is disabled.

[Marker Y ]: Pres® PealdY [MarkerY ] to set the marker frequency as t
center frequency. This function can be applied to rapidly move the signa
the screen center.
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Chapter IV Spectrum Analyzer Mode

4.3.9Mode menu

The default functionamode under the mode menu is the spectrum analyzer mode. You can add the
following functional options according to the needs: interference analyzei-MN?M analyzer, power

meter, channel scanner and field strength.

[Spectrum Analyser]: Presd ModeDY [Spectrum Analyzer] to enable tf
Mode spectrum analyzer mode.

[Interference Analyzer]: Pressd ModeQ Y [Interference Analyzer] to
enable the interference analyzer
Analyzer Modeo for details.

Spectrum Analysis

Interference

[AM -FM-PM Demodulation]: Press® ModeD Y [AM-FM-PM Analyzer]
Analyzer

to enable the AMFM-PM analyzer mode. Refer to Chapter VI
nANFM-PM Analyzer Modeo for detail

AM/FM/PM
Analyzer

Channel Scanner

~ Field Strength
o

[Power meter]: Pres® ModeQY [Power Meter] to enable the power me
mo d e . Refer twerChvwkeptear MoldefPd or

[Channel Scanner]: Pressd ModeD Y [Channel Scanner] to enable the
channel scanner mode. Refer to C
details.

[Field Strength]: Press® ModeO Y [Field Strength] to enable the field
strengthmas ur ement mode. Refer to Ch
Measurement Modeo for detail s.
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Chapter IV Spectrum Analyzer Mode

4.3.10Sweep menu

The sweep time refers to the time required for the LO tuning of the spectrum analyzer within the selected
frequency interval, andirectly affects the time of one test. It generally changes with the span, resolution
bandwidth and video bandwidth. In the auto mode, the minimum sweep time will be adopted by the

spectrum analyzer after measurement setting. The sweep time can be dhicrélasenanual mode to meet

specific measurement needs.

The default sweep mode is linear sweeping, while list sweeping is optional. Multiple segment can be swept

continuously. The functions of editing, saving and recalling the list are availablefattiliating the

operation.
Sweep [Sweep TimeAuto Man]: Pressd Swee® Y [Sweep TimeAuto Mar] to

= adjust the sweep time of the spectrum analyzer. Use the number keys, ¢
] Sweep Time w keys or knob to adj u wnderlinbdethesweepdim
. Auto Man can be set manually. | f HAAutoo i
‘ ~ lautomatically associated according to the resolution bandwidth, frequen
| ot gl | bandvidih and video bandwidth.
> 4 [Sweep Cont Single]: Pressd Swee® Y [Sweep Type] to eride the

|

|

|

VA <
]‘ Triggering
[Free Run]

N

Sweep Once

4

{ Points I
[1001]

More

continuous or single sweeping mode.
[ Sweep Oncg Pressd Swee® Y [Sweep Once] to sweep once again.

[Triggering]: Pressd Swee®Y [Triggering] to select the triggering mod
including [Free Run], [Video], [External], etc. Refer to the trigger nfenu
details.

[ Points [1001]: This is optional. Pres® Swee® Y [Pointd to enable the
soft menu opoints selectYou can use soft keys such 267, [501], [1001],

o tof2 _/ [2001], [4001]to set sweep points

[Sweep Mode LinList]: Pressd Sweef® Y [Sweep Mode] to enable the

Sweep linear or list mode. In the linear mode, sweeping will be performed base

y: _ N the linear frequency interval, and the frequency intervals of adjacent
j S’Vef_p' ng Mode I measurement points are the same. The list mode is opiiomaljch
Lin List . .

sweeping will be performed based on the set frequency range and other
| parameters in the edited list.
| Editlist > o
N\ / |[Editlist]: This is optional. Prese Swee® Y [Edit List] to enable the sof
e w menu of list editing. You can use soft keys such as [Add Haeglete Seq]
] Savelist and [Delete All] to manage and edit the sweep lit. The selected segment
> " lbein green. After editing the segment, press [Done] and [OK] to go bacl
]“ Recall list J the sweep menu.
N _’ |[Save List]: This is optional. Pres® Sweef® Y [Save List] to save the
]/ M(;re w current list into the spectrum analyzer for future recalling.
A 202 _/ |[Recall List]: This is optional. Presd Swee® Y [Recall List], and the list

dialog box will pop up, in which you can recall or delete the required list.
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4.3.11Triggering menu

Itis appliedtos el ect the triggering mode wunder ASweepo

[External], [Slope] and [Delay]. The user can select the corresponding triggering mode based on the needs.

Triggering

Free Run

External (TTL)
1.50V

Slope
Rising Falling

[Free Trigger]: When the previous single or continuous sweep finishes,
next sweep or measurement is automatically triggered.

[Video]: Set the trigger mode as [Video]. Once the input signal exceec
set video triggering level sweeping will be triggered. The triggeel value
can be set by the number keys, stepping keys or knob. The green line
screen indicates the selected trigger level.

[External(TTL)]: Enabl e the [ External] n
AMeasureo with next voltage cycl
[Slopd: Control the positive or negative polarity of level triggering. 1
rising edge will be applied for triggering in the case of positive polarity,
falling edge in the case of negative polarity.

[delayed]: The level triggering delay can be set. In thise;, the spectrur
analyzer will wait for the delay time after receiving the external trigger si
and before sweeping.
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Chapter IV Spectrum Analyzer Mode

4.3.12Trace menu

This is applied to display the trace. You can enable [clear], [max], [min], etc. basediaus test needs.
For example, if the maximum holding function of the trace is enabled in drift signal measurement, the

maximum peak amplitude and frequency drift of the input signal will be display.

[Trace 1 2 3]:Press [Tace) [Trace 1 2 3] to select the trace. Three trace
are available in the spectrum analyzer: 1, 2 and 3. The selected trace nt
Trace and status menu will be underlined.

[Clear Write]: Press [Tracé{ [Clear Write] to refresh all data of the
previous trace andontinuously display the signal received by the spectru
analyzer in the sweep mode.

Trace

1 2 3

[Max Hold]: Press [Trac&] [Max Hold] to hold the maximum value of the
points on the selected trace. In addition, the value will be updated basec
the new maximumvalugeet ect ed i n each sweep
the detector, the positive peak will be enabled.

[Min Hold]: Press [Tracé] [Min Hold] to hold the minimum value of the
points on the selected trace. In addition, the value will be updated basec
thenewmi ni mum value detected i n eat
the detector, the negative peak will be enabled.

[View]: Press [Tracé] [View] to hold and display the amplitude data of tr
selected trace. Such data are not updated in the sweeping moele of th
spectrum analyzer.

[Blank]: Press [Tracé] [Blank] to start background processing, without
display on the screen.
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4.3.13Limit menu

Limit

]‘/ Limit }
\ Upper Lower
] Display

. Off On

] Test I
Ooff On

- EditLimit >
> 4
] Margin I
0.0dB

Alarm
Off On

Recall Limit >

[Limit Upper Lower]: Pressd LimitO Y [Limit UpperLower] to set the
current limit as the upper or lower limit.

[Display Off On]: Pressd LimitO Y [DisplayOff On] to enable or disabl
the limit function.

[Test Off On]: Presd LimitQY [TestOff On] to enable or disable the lim
test.

[Edit Limit]: Pressd LimitO Y [Edit Limit], including [Frequencyj]
[Amplitude], [Add Point], [Delete Point], [Left Point], [Right Point]
and [Default Limit], to view the frequency and amplitude of the limit po
and add or delete the limit point.

[Margin]: Press & LimitO Y [Margin] to set the offset allowance.

[Alarm Off On]: Pressd LimitO Y [Alarm Off On] to enable or disable tr
audio alarm. The enabled audio alarm will be valid when the upper or lo
limit test is ON. The buzzer will utter a short sound if the value is beyonc
upper and lower limit during sweeping of the current screen.

[Save Limit]: Pressd LimitO Y [Save Limit] to save the limit.

[Recall Limit]: Pressd Limit® Y [Recall Limit], including [Head], [Tail],
[Page Up], [Page Down], [Done], [Delete] and [Cancel] to recall or delet
saved limit.

73



Chapter IV Spectrum Analyzer Mode

4.3.14Measurement menu

74

Measure

(
Field Strength>

Channel Power

[Field Strength]: Pressd Measur® Y [Field Strength] to enable the field
strength measurement function and recall the related functional menu. F
to the [Field Strength] menu description for details.

[Channel Power]: Pressd Measur® Y [Channel Power] to enable the
channel power function and recall the related functional menu. Refer to
[Channel Power] menu description for details.

[OBW]: Pressd Measur® Y [OBW] to enable the occupied bandwidth
function and recall the related furmtal menu. Refer to [OBW] menu
description for details.

[ACPR]: Pressd Measur® Y [ACPR] to select the adjacent channel poy
function and recall the related functional menu. Refer to [ACPR] menu
description for details.

[Emission mask]: Pressd® Measur® Y [Emission Mask] to enable the
emission mask function and recall the related functional menu. Refer to
[Emission Mask] menu description for details.

[CIN]: Pressd Measur® Y [C/N] to enable the C/N measurement functi
and recall the related functional meRefer to [C/N] menu description for
details.

[All Meas Off]: Pres® Measur€Y [All Meas Off] to disable measureme
functions.

Measure

e
[

>§
| 1Q Capture > |

] More2/2 >

[Tune Listen]: Pressd Measur® Y [More 1/2¥ [Tune Listen] to enable
the tune listening function. Refer to [Tune Listen] menu description for
details.

[IQ Capture]: Pres® Measur®Y [More 1/2¥ [IQ Capture] to enable th
IQ capture function. Refer to [IQ Capture] menu description for details.




Chapter IV Spectrum Analyzer Mode

The spectrum analyzer has the function of field strength measurement, including soft merassfsetth

Strength Off On] [Recall Antenng][Edit AntennaJand Bave Antenna]. The field strength can be rapidly

tested with such menus and correspontisgjantennas.

Field Strength

/
] Field Strength
Off On

] Recall Antenna

Edit Antenna

|
] Save Antenna
D
“/

l |
Ve

] < Back )
D

[Field Strength Off On]: Pressd Measur® Y [Field Strengthf [Field
StrengthOff On] to enable or disable the field strength measurement
function.

[Recall Antenna]: Pres® Measur€Y [Field Strengthy [Recall Antenna],
and soft menus such as [Head], [Tail], [Page Up], [Page Down],
[Done] and [Delete] will pop up, you can select and recall the saved
antenna factor file in the spectrum analyzer.

[Edit Antenna]: Pres® MeasuréY [Field Strengthy [Edit Antenna], anc
soft menus such as [Add Point], [Delete Point], [Delete All]l, [Don¢
and [Cancel] will pop up. You can edit the antenna factor.

[Save Antenna]: Pressd Measur®Y [Field StrengthY [Save Antenna] tc
save the antenna factor.

[Back]: Pressd Measur® Y [Field StrengthY [Back] to exit the field
strength menu and go back to the

The spectrum analyzer has the function of channel power measurement. You can measure the channel

power of the signal by setting relevgrdrameters in the functional menu and selecting the appropriate

resolution bandwidth and span. Refer to the channel power measurement requirements in the first section of

this chapter for specific operations.

Channel Pwr

Vs
] Channel Pwr

. Off On

ya

| Center Freq

[Channel Pwr Off On]: Pressd Measur@®Y [Channel Powelf [Channel
Pwr Off On] to enable or disable the channel power measurement functi

[Center Freq]: Pressd Measur® Y [Channel Powel] [Center Freq] anc
set the center frequency with number keys.

[Channel BW]: Pres® MeasuréyY [Channel Powel{ [Channel BW] and
set the channel bandwidth with number keys.

[Span]: Pres Measur®Y [Channel Powel| [Span] and set the chann
span with number keys.

[Special attention]: The channel power bandwidth refers to the
frequency width of the power displayed by the spectrum analyzer within
the bandwidth, while the channel power span refers to the sweeping
frequency range of the spectrum analyzeiThe channel power span
should be more than or equal to the channel power bandwidth.
Otherwise, the channel power bandwidth will be automatically set to be
equal to the channel power spariThe ratio of the channel power span to
channel power bandwidth is a constantlt remains unchanged when the
channel power span is changed/ou can changehis ratio by changing
the channel power bandwidth.For example, when the channel power
span is doubled, the channel power bandwidth will be increased by the
same times.
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Chapter IV Spectrum Analyzer Mode

Results can be rapidly, clearly and accurately in occupied bandwidth measurerhergpefdirum analyzer.
Depending on the modulation mode, two methods can be applied to calculate the occupied bandwidth:
power percentage and power draBc. The user can select the appropriate occupied bandwidth
measurement method according to the needferRo the occupied bandwidth measurement requirements

in the first section of this chapter for specific operations.

OBW [OBW Off On]: Pres® Measur®Y [OBW]Y [OBW Off On] to enable ot
disable the occupied bandwidth measurement function.

[Method]: Pressd Measur® Y [OBW]Y [Method% dBd] to select the
appropriate test method, including percentage anddaBopln the
percentage method, the occupied bandwidth of the signal is obtained by
calculating the bandwidth of the frequency of certain percentage to the t
power of the transmitted power, and the power percentage can be set b
user. In the dropBc method, the occupied bandwidth is defined as follow
spacing between two frequency points corresponding to signal power dr
dBcon both sides of the frequency point where the signal peak power is
signal power droplBc can be set by the user.

[%]: Pressd Measur® Y [OBW]Y [%] to set the power percentage in t
percentage method.

[dBc]: Pressd Measur® Y [OBW]Y [dBd to set the signal power drop
dBcin the power droglBc method.

[Span]: Pres® MeasuréY [OBW]Y [Channel Sweep] to set the sweepi

< Back
]\ Y, frequency bandwidth of occupied bandwidth measurement.
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The spectrum analyzer has the function of adjacent channel power ratio measurement. The user can obtain
measurement results by settimdevant parameters of the channel. By using the limit test function, the user

can define the adjacent channel limits so as to easily observe whether the adjacent channel power exceeds
the set range. Refer to the requirements of adjacent channel poweneasurement in the first section of

this chapter for specific operations.

ACPR JACPR Off On]: Pres® Measur®Y [ACPR]Y [ACPR Off On] to enable
or disable the ACPR measurement function.

]/ ACPR

off  On [Center Freq]: Pressd Measur® Y [ACPR]Y [Center Freq] and set the

center frequency with number keys.

| Center Freq [Main Ch BW]: Pres® Measur®Y [ACPR]Y [Main Ch BW] and set the
\— main channel bandwidth with number keys.

@ Main Ch BW . - . )

| 3.000MHz [Adj Ch BW]: Pressd Measur® Y [ACPR]Y [Adj Ch BW] and set the
\\ adjacent channel bandwititvith number keys.

(@ Adj Ch BW . “ - . )

: pacing]: Pressd Measur pacing] and set the
| 3.000MHz [Chs ]:P M ©Y [ACPR]Y [ChS ] and set th
\\ channel spacing with number keys.

]/ Ch Spacing )
3.000MHz
S

i

]/ More S
\\ 1of 2
| < Back )

ACPR [Limit Test Off On]: Pres® Measur®Y [ACPR]Y [Limit TestOff On] to
- enable or disable the upper and lower limit test of the adjacent channel
] Limit Test power.
| Off On

[Upper Limit]: Pressd Measur® Y [ACPR]Y [Upper Limit] to set the

| Upper Limit upper limit of the power of the adjacent channel test.
\ 0.0dB
>— JLower Limit]: Pressd Measur® Y [ACPR]Y [Lower Limit] to set the
] Lower Limit lower limit of the power of the adjacent channel test.
0.0dB

[Special note]: If ACPR exceeds the set limit in the limit test, the screen
? background will turn red as the mark.

M

More
20f 2

< Back

T 9 Y2
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Chapter IV Spectrum Analyzer Mode

The spectrum analyzer has the C/N measurement funativch is applied to measure the ratio of the
carrier power to noise power.

78

CIN

C/N
Off On

i

Center Freg
\
./
Carrier BW

]> 3.000MHz
] Noise BW
\

3.000MHz

./
| Offset
3.000MHz

[CIN Off On]: Pressd Measur® Y [C/N]Y [C/N Off On] to enable or
disable the C/N function.

[Center Freq]: Pressd Measur® Y [C/N]Y [Center Freq] and set the
center frequency of measurement with number keys.

[Carrier BW]: Pressd Measur® Y [C/N]Y [Carrier BW] and set the
carrier bandwidth with number keys. The default setting is 3MHz.

[NoiseBW]: Pressd Measur® Y [C/N]Y [Noise BW] aml set the noise
bandwidth with number keys. The default setting is 3MHz.

[Offset]: Pressd Measur®Y [C/N]Y [Offset] and set the frequency offs
with number keys. The default setting is 3MHz.
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The emission mask function is appliednteasure whether the signal power exceeds the mask limits, where
the limits are recalled as the masks. The mask can be moved right and left or up and down according to the
center frequency and reference power. In the mask, the limit center is always igbvedhd left to the

center frequency, and also moved up and down to the reference power point based on the calculated

reference power.

Emission Mask [Emission MaskOff On]: Press® Measur® Y [Emission Masky
[Emission MaslOff On] to enable or disable the emission mask function.

]‘/ Emission Mask

Off on [Channel BW]: Pres® Measur€Y [Emission Masky [Channel BW] and

N / set the reference channel bandwidth with number keys.

[ Channel BW I o e o . .

1 1.000MHz [Recall Limit]: Pres® Measur®Y [Emission MaskY [Recall Limit], and
N / relevant soft menus will pop up, including [Head], [Tail], [Page Up],
| Recall Limit [Page Down], [Done]and [Delete]. The user can select the limit file t
_ as Mask / recalled.

[Ref power]: Pres® Measur®Y [Emission Masky [Ref Power] to set the
reference power setting mode. The peak power or channel power may b
used as the reference power.

[Peak Markers Off On]: Pressd Measur® Y [Emission Masky [Peak
Markers Off On] to enable or disable the peak marker.

[Page Up]:Pressd Measur® Y [Emission Masky [Page Up] to view the
information on the previous page.

[Page Down]:Pressd Measur® Y [Emission Masky [Page Down] to
view the information on the following page.
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By using the IQ capture function, the original 1Q data can be capagearding to the capture time,
sample rate and capture mode set by the user, and data files can be saved for data analysis.

IQ Capture [IQ Capture Off On]: Pressd Measur® Y [More 1/2)Y [IQ Capture}

——— [IQ CaptureOff On] to enable or disddthe 1Q capture function.
] (I)?fCaptu(r)i [ [Start Capture]: Pressd Measur® Y [More 1/2)Y [IQ Capture} [Start

——/ |capture] to start IQ capture.
] Start Capture\ [Capture time]: Pres® Measur®Y [More 1/2)Y [IQ Capture} [Capture
\/———/ Time] to set the 1Q capture time.
‘ Capturetime\ A .. .
l 1.000ms [ [Capture Mode]: Pressd Measur® Y [More 1/2)Y [IQ Capture)

[Capture Mode] to enable the single or continuous 1Q capture. In the sin

I

]“ Capture Mode [ mode, the data will be captured once only. In the continuous mode, the
\\M Cont// will be captured once after each sweeping of the stroke, and capitl
/ Sample Rate \ |not be stopped until otherwise set by the user.

5.000MHz /[ [SampleRate]: Pressd Measur®Y [More 1/2)Y [IQ Capture} [Sample

Rate] to set the sample rate of IQ capture.

Triggering S

\_ [Free Run] [Triggering]: Pressd Measur® Y [More 1/2)Y [IQ Capture}
ya Save Name [Triggering] to set the triggarg mode, including [Free Run] and
| |QCapture [External]. In the [External] mode, [Slope] and [Delay] can be set.

[Save NameQCapture]: Pressd Measur® Y [More 1/2¥ [IQ
Capturey [Save Name] to save the captured data.

Tune & Listen [Tune Listen Off On]: Pressd Measur® Y [More 1/2Y¥ [Tune Listen}y
[Tune ListenOff On] to enable or disable the tune listening function.

]‘/ Tune & Listen

off  on [Demodtype]: Pressd Measur®Y [More 1/2]Y [Tune Listeny [Demod

Type] to set the demodulation type. The following demodulation types ai
available: [FM], [AM], [USB] or [LSB].

1

|

[ Demod type
FM

P
AN

, [Demod Time]: Pres® Measur®Y [More 1/2¥ [Tune Listen} [Demod
Listen Time Time] to set the listening time.

100.00ms

\J

[Listen Mode]: Pressd Measur® Y [More 1/2)¥ [Tune Listen} [Listen
[ Listen Mode Mode] to set the listening mode. The default setting is the intermittent

. Int Cont /' liistening mode, in which the data will be listened for the set listening tim
m after sweeping of one screen, and the above cycle is repeated. In the

] [ continuous mode, data wilbt be swept but will be continuously listened

\ 95
A _ lafter sweeping of one screen.

|

?—sfi/j -[Volume]: Pressd Measur® Y [Tune Listeny [Volume] to set the
4 loudspeaker volume in the tune listening mode.
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4.3.15 Signal source menu (option)

Generator
‘ Generator
. Off On
‘ Mode

CW  Track

<
( Power
‘ 0.0dBm
g
" cWFRey
{ CW Freg

1.000GHz
\/—
‘/ Trans
‘ Meas g
e
( Power Offset
‘ 0.0dB
\>—
{ Freq Offset
‘ 0.000Hz
NG
2N

< Back

-

[Signal Source Off On]: press ® Measure® f [More 1 of

2]f [Generatdf [Generato©Off On], to activate or deactivate the signal sourct

[Tracking Mode Off On]: pres® Measuré¥ [More 1 of 2] f [Signal Source]
f [Mode CW TracH, to activate or deactivate tisggnal source tracking mode.

[Special Notice]: the tracking mode switch is effective when the signe
source switch is started. In case of Off, the independent source mode and t
point frequency source output will be activated independent of spectre
analysis. At this time, the set point frequency and output power menus wil
be effective but the transmission measurement, power offset and frequen:
offset menus are ineffective; in case ofrack, the tracking mode will be
activated, the synchronous scanningvill be done at signal source frequency
and spectral analysis mode frequency, the set point frequency menu will t
infective, and the output power, power offset, frequency offset an
transmission measurement will be effective.

[power 0.0 dBm]: pressd MeasireDf [More 1 of 2] f [Generatdr f [Power
0.0dBm], to change the output power by using number key orok&yO or

dRO.

[Special Notice]: the output power range is-40dBm~0dBm with step size ol
1dB.

[CW Freq 1.000GHZ: pressd Measur®f [More 1 of 2] f [Generatdfr f
[CW Freq 1.000GHz to changehe CW frequencypy using number key or ke
dRO ordRO.

[Trans Meas]: pres®d Measuréf [More 1 of 2f [Generatdf [Trans Meas], to

activate the suimenu of transmission measurement. For details, please re
theinstructions of transmission measurement menu.

[Power Offset 0.0dB]:press Measur€¥ [More 1 of 2f [Generatdr f [Power
Offset 0.0dB]. When there is gain or loss between generator outpu
peripheral equipment, it is allowed to use this parameter thaetignal source
power offset so as to indicate the actual power of system. This parameter
change the actual output power of generator but its power reading.

[Special Notice]: The parameter range is-200dB~200dB with default value
of 0dB and stepsize of 1dB, which is effective when the tracking mode i
activated.

[Freq Offset 0.000Hz]: pres® Measur® ¢ [More 1 of 2] f [Generatdr f
[Freq Offset 0.000Hz], to set the offset value of generator output signal freq
and current spectrometer scan fretge

[Special Notice]: The parameter range is-300MHz~300MHz with default
value of OHz, which is effective when the tracking mode is activated. Tt
frequency offset must be set to ensure that the generator can reach tl
maximum frequency at 100kHz.
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Trans Meas

Normalize
Off On

N\ <
( Ref Level

0.0dB

N\
( Ref Position

0

Scale/Div
10.0dB

Store

\ Mem Trace

' Mem Trace
Off On

< Back

[Normalize Off On]: press Measur®f [More 1 of 2] f [Generatdr f [Trans
Meas] f [Normalize Off On], to activate or deactivate the normaliz
measurement.

[Ref Level 0.0dB]: pres® Measur® f [More 1 of 2] f [Generatdr f [Trans
Meas] f [Ref Level 0.0dB], to activate the normalized and adjust the ref lev
as to adjust the vertical position of trace on screen.

[Special Notice]: The parameter range is-200dB~200dB with default value
of 0dB and step size of 1dB, which is effective whehe tracking mode and
normalized are activated.

[Ref Position 0]: pres® Measur® f [More 1 of 2] f [Generatdr f [Trans
Meas] f [Ref Position 0], to activate the normalized and adjust the ref pos
S0 as to adjust the vertical position of normalized redllen screen.

[Special Notice]: The parameter range is 0~10 with default value of 5 an
step size of 1, which is effective when the tracking mode is activated.
[Scale/Div 10.0dB]:pres® Measur®f [More 1 of 2] f [Generatdr f [Trans
Meas] f [Scale/Div10.0dB], to activate the normalized and adjust the scal¢
S0 as to adjust the-axis precision of trace on screen.

[Special Notice]: The parameter range is 0~10 with default value of 5 an
step size of 1, which is effective when the tracking mode istizated.

[Store Mem Trace]: pres® Measur®f [More 1 of 2] f [Generatdr f [Trans
Meas]f [Store Mem Trace]. It is allowed to save the data of current mem tra

[Mem Trace Off On]: pres® Measur®f [More 1 of 2] f [Generatdr f
[Trans Meas]f [Mem TraceOff On|. Set whether the mem trace is displayec
not.
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4.3.16 File menu

[SaveStatd: PressFile]Y [Save State] to save the current sweeping
parameters.

[Recall state]: Press File]Y [Recall State], and the state file list will pop
up, including relevant soft menus such as [Head], [Tail], [Page Up]
[Page Down], [Done]and [Delete]. You can read the saved state file
recall the corresponding state parameters into currenpgvgee

[Save Data]:Press File]Y [Save Data] to save the trace data.

[Recall Data]: Pressile]Y [Recall Data], and the data file list will pop,
including relevant soft menus such as [Head], [Tail], [Page Up], [l
Down], [Done]and [Delete]. Yooan read the saved data file and reca
the corresponding state parameters into current sweeping.

Recall Data >

[Save Pic]:PressFile]Y [Save Pic] to capture the current screen picture
[Default State]: PressFile]Y [Default State] to recover the default setting

Default State [File Manager]: PressFile]Y [File Manager] and the file manager menu
will pop up, including relevant soft menus such as [Src File], [Dst File

File Manager > [Copy] and [Delete File]. You can copy and delete the file.

-[Location]: PressFile]Y [Location] toselect the saving location.

Al nternal 06 means the internal me
with the USB interface and SD card. If the security characteristics are
selected, the internal memory will not be available.

Location
[Internal]

4.3.17 System menu

The system mmau lists the systenelated settings ofi024 series spectrum analyzer. In addition to the
date/time, date format, system language, network setting and frequency reference, characteristic menus

such as the LO nulling alignment, GPS positioning (optional)pamwer saver are available.

4024 series spectrum analyzer has the function of LO nulling alignment, which is conducive for LO null
calibration when required. To accurately measure the amplitude of the signal with the frequency below
5MHz, attention should be paid to the zfmquency gnal. If the zerdrequency signal is

above >20dBm, LO null calibration should be performed so as to prevent gain compression caused by too

large amplitude of the zefoequency signal.

The optional GPS positioning function 4024 series can be achievedth the external GPS antenna. The
user can view the number of current satellites in service and the longitude, latitude and altitude information.

This function is applicable to accurate positioning in fields.

In the power saver mode, the spectrum analdéenter the sleep state in the case of no operation within
the sleep time, including shutdown of the LCD, internal module power, etc. If any key is pressed again, the

spectrum analyzer will exit the sleep state and change into the normal operating mode
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System

/
j Align LO Nulling

d

|

JAIILO Nulling]: Press [SystenY] [AliLO Nulling] to enable the LO
nulling alignment function. The user can easily apply this function when
required. Alignment results will be saved in the internal memory of the
instrument.

[Date]: Press [SystenY] [Date/Time] to set the date and time.

[Display]: Press [SystenY] [Display] to set the display mode, including

]“ D_ate [ relevant settings of [Default], [Black & White], [Night Vision] and
_ Time / [Brightness].
e N\ . _
] Display > I [ GPY: Press [Systeny] [GPS] and soft menus related to GPS will pop u
including [GPSOff On], [GPS Info] and ® Prese® . You can enable or
disable the GPS function, view GPS details and reset GPS.
GPs >
] [Special note]: The GPS positioning function is optional.
| LAN > % JLAN]: Press [Systa]Y [LAN] to set the network setting of the spectrurr
analyzer, including [Prev], [Next], [IP], [Mask]and [Gateway].
]/ Freq Ref :i [Freq Ref Int Ext]: Press [SystenY] [Freq Refint Ext] to select the interna
S Int Ext or external frequency reference according to the needs.
/' RE Out [Ref Output Off On]: Press [Systen¥] [Ref OutputOff On] to enable or
| Off on disable the interval reference according to the needs in the internal refe
mode.
More )
| 1of2 ° [ [Special note]: The external reference frequency must be 10MHz+100H:z
and the amplitude must be 0dBn{range: -2dBm to +10dBm).The
external reference frequency mus
reference inputod of the cover.
System [language]: Press [SystenY] [Language] to set the language, including
[simplified Chinespand [English].

Language >

/H\
\_

Ve
] Error Log >

. Date Format >

\ ,/

« Title ]

Off On
4

N
More '
\ 20f 2

|

Admin

:

4

:

[Power Saver]: Press [SystenY] [Power Saver] to set the auto sleep and
auto shutdown mode, including [Sle@ff On], [Sleep], [Shut Down
Off On] and [Shut Down], so as to minimize power loss.

[SystemInfo]: Press [Systen] [System Info] toview the system
information, including the application software version, custom image
version, etc.

[Date Format]: Press [Systen¥] [Date Format] to set the date format.

-[Error Log]: Press [Systen¥] [Error Log] and relevant soft menus will
pop up, incluthg [Head], [Tail], [Page Up], [Page Down]and
[Delete All]. You can view relevant error information.

[Tip Off On]: Press [SystenY] [Tip Off On] to select the current title of th
name.

JAdmin]: Press [SystenY] [Admin] and enter the administratpassword to
perform system administration and setting.

[Special note]: The administration function is only available to the
factory commissioning personnel or technical support personnel when
required, and must not be applied by the user; otherwise, the girument

may be damaged.
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Chapter V Interference Analyzer Measurement Mode (optional)

Sectionl Introduction to Typical Measurements

The interference analyzer mode is an extension of the spectrum analyzer méoi24 series spectrum
analyzer, the interference analyzer mode is divided into the following three modes:

Spectrum measurement (refer to the relevant chapter of spectrumisamatysirements for specific
operations, not repeated here);

Spectrogram measurement;

Received signal strength indicator (RSSI) measurement.

All operations in this chapter are based on the interference analyzer
- which will not bedescribed separately below.

5.11 Spectrogram measurement

The cyclic or intermittent signal can be easily observed in the 3D spectrogram display, i.e. frequency,

amplitude and time. The time signal amplitudes are reflected by various colors in thegspectisplay.

In order to better observe the measured signal, the following steps can be taken:

a) Press FredDY [Span)Y [Full Span] and Peal® to obtain the maximum value of the current signal.
Then press [Markdt Center] and set the current peak as the cenéguency. In this case, the
maximum value will be displayed at the center of the trace zone.

b) Pres® BWOY [RBW Auto Man] and set the appropriate resolution bandwidth with the number keys,

0 9O, ® ZO or knob. Similarly, set the appropriate video bandwidth.

c) Pressd AmptO Y [Ref Level] and set the current maximum point close to the top of the display zone.

Press [Scale/Div] and set the appropriate scale/division to facilitate viewing

d) PressRecordY [Sweep Intervaluto] and set the sweep interval.

If the sweep interval is more than 0, the trace will be in the maximum hc

- state, so as to ensure that the maximum value of the signal in each sw

will be displayed on the screen.

e) Pressd Sweep Tim® and set the record time. Then press [Auto SavedDffto enable the auto
saving mode. In this case, the data will be saved automatically after sweeping of one screen.

f) Pressd Record Y [Time Cursor] and move the horizontal line with the number kéy$0 , d 70
or knob in the vertical direction of the spectrogram. The following spectrogram will display the trace

information on the line.

If the ime marker value is more than the trace and spectrogram will not

g) The interference analyzer mode 48§24 series spectrum analyzer involves six independent markers,
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which are used for reading the amplitude and frequency corresponding of the marker. Specific
operations are as follows: [Mak¥[Marker12 3 4 5 6].

h) Pressfile]Y [Save Pic] to save the current spectrogram information in the picture form.

The spectrogram test structure is in Figl 8he displayed contents vary from parameter settings, and Fig.

5-1 onlyshowan example).
2017/01/21 11:07:04 € I Marker

Ref Level
0.0 dBm
Atten
10 dB
Scale/Div
20.0 dB
Res BW
*1 MHz
Video BW
1 MHz

Average
Off

Markerl
999.970000 MHz
fa

Run Local
Continuous All Off
Center  1.000000000 GHz Span 10.000000 MHz
Sweep | Record Trace | Measure | Save/Recall System

Fig. 51 Interference Analyze3pectrogram

5.12 RSSI measurement

RSSI measurement is mainly applied to measure the strength changes of one CW signal within a certain

period.

In order to better observe the measured signal, the following steps can be taken:

a) PressRecordY [Sweep Intervdlto set the sweep interval, which represents the sweep time between
two adjacent points in each sweeping.

b) Press RecordY [Sweep Time] to set the span record time. After reaching the set span time, the
display interface will not be refreshed.

c) Press RecordY [Auto Save Off On] to enable the auto saving function. The data will be

automatically saved into the file after sweeping of each screen.
If the span time is set, only the latest data points on the screen will be rec
- instead of all datpoints within the whole span.

The RSSI test structure is shown in FigR fthe displayed contents vary from paramsgdtingsand Fig.

5-2 only show an example).
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2017/01/21 11:09:12 € I BW

Ref Level
0.0 dBm

Atten
10dB

Scale/Div
10.0 dB Res BW
3.000000 MHz

Video BW
3 MHz
Average
Off

Sweep Time
80.000 us

Detector
Normal

Run local poct Max -10.5 dBm RSSI Min -10.5 dBm RSSI Avg -10.5 dBm
Contmuom
St 0ns Center  1.000000000 GHz Stop  200.000 us
Sweep | Record Trace Measure | Save/Recall System

Fig. 52 RSSI Test Diagram of Interference Analyzer




Chapter V Interference Analyzer Mode (optional)

Section2 Structure of Interference Analyzer Menu

Frequency

Amplitude

Ref Level
0.0dBm

Atten
Auto Man
Scale/Div

20.0dB

Units
dBm

Center Freq

Video BW
Auto Manual

Average
Off On

SPAN/RBW
100

RBW/VBW

Signal Std -« Marker Sweep

Sweep Time
Auto Man

Marker
123456

Next Pk Left

Noise Marker
On

Next Pk Right

Fig. 53 Overall Block Diagram of Interference Analyzer Menu
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Record

Measure

Sweep Interval
Auto

Sweep Span
Auto

Record
Off On

Time Cursor

Restart

Ll

Spectrum

Trace

Clear Write

Max Hold
Min Hold

Header

Page down

File

»  File Manager

Recall state >

Recall Data>

Default State

File
Manager =~

Location

Internal >

Src File

Location

Internal
SB

U

Fig. 54 Overall Block Diagram of Interference Analyzer Menu (continued)
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Section3 Description of Interference Analyzer Menu

5.31 Frequency menu

Freguency

Center Freq

[Center Freq]: Pressd FredD Y [Center Freq], and set it with number ke
on the front panel. Select [GHZz], [MHZz], [kHZz] or [HZ] in the frequency ur
menu or set the center frequency with the/O or d ZO key or knob.

[Special note]:When the & yO or & ZO key or knob is applied, the
frequency step should be the same as the set value of [Step Freq]. You
can set the step frequency with the number keys @& 9O ord 70 key or
knob after changing [CF StepAuto Man] into [CF Step Auto Man].

[Span]: PressY [Span] to activate the span menu. Set the syith the
number keys, and select the frequency unit, or set the span with§fe or
0 Z0 key or knob. Refer to [Span] menu description for details.

[Special note]:When the span is changed with thé §0 or  Z0 key or
knob, the step should be 2-5 (the RSSI mode must be set under zero
span).

[Start Freq]: Pressd FreqD Y [Start Freq], and set it with number keys ¢
the front panel. Select the frequency unit, or set the value with tH@ or

0 Z0 key or knob.

[Stop Freq]: Pres® FreddY [Stop Freq], and set it with number keys on
front panel. Select the frequency unit, or set the value with @ or d 70
key or knob.

[Signal Std]: Pres® FrecQY [Signal Std] and select the signal standard v
thed §O ord ZO keyor knob, recall the signal standard by [Done] or [C
in the dialog box. Refer to the dialog box for details.

[Special note]:When the signal standard is applied, the center frequency
and span will be set as those defined in the signal standard.

[Channel]: Pressd FreqQ Y [Channel], and the channel setting dialog b
will pop up. Set the channel with the number key® O or & ZO0 key or
knob.

[Special note]: The channel should be set based on the applied signal
standard; otherwise, the prompt that setting isnot allowed will pop up.
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5.3

2 Span menu

[Span]: Presd FrecQY [Span] to activate the span menu. Set the span
the number keys, and select the frequency unit, or set the span wiihjthe
or ® Z0 key or knob. Refer to [Span] menu description for details.

[Special note]:When the span is changed with th® 90 or d 20 key or
knob, the step should be -B-5.

[Full span]: Pressd Freq®Y [Span)¥ [Full Span] and set the current sp
as 44.1GHz.

[Span]: Pressd Fred® Y [Span)¥ [Zero Span] and set the current span
OHz.

[Last span]: Pressd Freq® Y [Span)Y [Zero Span] and recover the last
span.

[Back]: Pres® FreqQY [Span)y [Back] to go back to thé Freq® menu.

[Special note]: The RSSI mode must be enablednder zero span.

5.33 Amplitude menu

Amplitude

Level w
O 0dBm

Ref Position
Atten i
Auto Man
Scale/Div I
20.0dB
Units I
dBm

Pre Amp
Off On

[Ref level]: Pressd AmptO Y [Ref Level] and set it withe number keys ¢
the front panel. Select [dBm], -dBm], [mV]or [uV]in the frequency
unit menu, or set the value with tiiey® or ® Z0 key or knob.

[Special note]:When the d O or & 20 key or knob is applied, the step
should be 10dB.

[Ref position]: Pressd AmptO Y [Ref Position], and set the reference
position with the number keys @& 9O or & ZO key or knob.

JAtten Auto Man]: Pres® AmptOY [Atten Auto Man] to enable the auto «
manual mode of the attenuator. You can change the mode with the num
keys or thed yO or d ZO key or knob.

[Special note]: The attenuation range is 0dB- 60dB, with the step of
10dB.

[Scale/Di\j: Pres® AmptOY [Scale/Div] and set it with the number keys
the ® 9O or & ZO0 key or knob. The scale/division setting range is
0.1dB-20dB.

{Units]: The amplitude unit is dBm in the interference analyzer mode.

[Pre Amp Off On]: Pres® AmptOY [PreAmp Off On] to turn on or off the
pre-amplifier.
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5.34 Bandwidth menu

92

BW

>

>

gj\%

p

!

Res BW

M anualw

Video BW
Manual

uto

Average
On

SPAN/RBW
100

RBW/VBW

)

Detector .
uto
4

[ResBW Auto Man]: Presd BWOY [ResBW Auto Man], and set it with
the number keys on the front panel or th® or ® ZO key or knob.

[Special note]: The resolution bandwidth depends on the bandwidth of
the IF filter, while the trace shape depends on the filter of IF bandwidth.
This instrument supports variable resolution bandwidth settings from
1Hz to 10MHz, with the step of 13-10.

[Video BW Auto Man]: Pres® BWOY [VideoBW Auto Man] and change
it with the number keys or thd §O or & ZO key or knob.

[Special note]: The video bandwidth filter is used for smoothing the trace
S0 as to improve the ability to detect weak noise signaiBhis instrument
supports variable resolution bandwidth settings from 1Hz to 10MHz,
with the step of £3-10.

[Average Off On]: Pressd BWO Y [AverageOff On]. The averaging
function can be used smoothing the displayed trace without changing th
video bandwidth filter. It can be changed with the number keys dr§eor
0 Z0 key or knob.

[SPAN/RBW]: Pressd BWOY [SPAN/RBW] to set the ratio of the span
resolution bandwidth. In the auto mode, the resolution bandwidth will chi
automatically with the span. This ratio can be changed with the number
orthed yO or & ZO key or knob.

[RBW/VBW]: Pressd BWOY [RBW/VBW]. In the auto mode, the vide
bandwidth vill change automatically with the resolution bandwidth. This
ratio can be changed with the number keys 0dt§® ord ZO key or knob.

[Detector]: Pres® BWOY [Detector] to enable the detector function me

Referto [Detector] menu for details.
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Detector

Auto

i N
ey

Normal

L]

g

-
\

il

Average

I

| RMS |
o 4
]/ < Back I

p
\

JAuto]: Pressd BWO Y [Detectof f
analyzer mode of the detector.
[Normal]: Pressd BWO Y [Detectot f [Normal] to enable the most

commonly used detector mode. You can see the signal and noise floor &
same time, with no signal loss.

[Auto] to enable the spectrum

[Peal: Pressd BWOY [Detectot f d Peal® to prevent missing of an
peak signal. This function can be applied to meath&signal close to the
noise floor.

[Neg Peak]:Pressd BWO Y [Detectot f [Neg Peak]. This function is
used in seHnspection of the MMW integrated test instrument in most cas
and rarely in tests. By using this function, the modulation envelope of Al
signal can be well reproduced.

[Sample]: Pressd BWO Y [Detectot f [Sample]. This function is
conducive for noise signal measurement. Compared with the normal mc
the detector, noise can be better measured.

[Average]: Pressd BWO Y [Detectoj f
within the sampling interval.

[Average] to average the data

[RMS]: Pressd BWO Y [Detectot f
the data within the sampling interval.

[RMS] to obtain the RMS value ¢

5.35 Marker menu

Marker

Marker
123456

NP
W

Normal

e
\J

|

Delta

p
\J

[ Noise Marker
. Off On

Marker >

Lk

|

Off

|

All Off

/
\J

[Marker 12 345 6]: Pressd MarkeiO Y [Marker 1 2 3 4 5 6] to change
\various markers. The selected marker will be underlined.

[Normal]: Pressd MarkeiQ Y [Normal] to enable the normal mode of th
current marker.

[Delta]: Pressd MarkeiQ Y [Delta] to display the amplitude difference ai
frequencydifference (time difference under zero bandwidth) of two marke
Move the active marker with the knob, step keys or number keys. The d
amplitude difference is in dB.

[Marker NoiseOff On]: Pressd MarkeiO Y [MarkerNoiseOff On]. The
noise marker will indicate the noise power normalized to 1Hz bandwidth
the active mar RRMB. mnmond et hoifs tchaes ed,¢
enabledn defaultstak, if the noise marker is enabled, the unit of the mar!
reading will autonatically change into dfé/Hz.

[Marker Y ]: Pressd MarketQ Y [MarkerY ] to open the marker function
menu. By using such marker functions, the user can change the instrum
display, with the marker as the reference. Ref¢Markery | menu for
details.

[Off]: Pressd MarkeiQ Y [Off] to disable the current active marker.

JAll Off]: Pressd MarkeiQ Y [All Off] to disable all active markers.
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[Special note]:Marker functions are not available in the RSSI mode.

[Marker ¥ Center]: Pressd MarkeilO Y [MarkerY ]Y [MarkerY Center].
The marker will move to the center frequency, and the center frequency
be displayed on the screen.

[Marker Y CF Step]Pressd Markel®Y [MarkerY ]Y [MarkerY CF Step]
and set the step of the center frequency. The st to the marker
frequency. If the differential marker function is activated, the frequency s
is equal to the frequency of the differential marker.

[Marker Y Start] Pres® MarkeiQY [MarkerY ]Y [MarkerY Start], and se
the starting frequency as thearker frequency.

[Marker Y Stop]: Pres® Markeil®Y [MarkerY ]Y [MarkerY Stop] and sei
the stop frequency as the marker frequency.

[Back]: Go back to the previous menu.

(not available in the RSSI mode)

5.36 Peak menu

N
»

Peak Search

I

Next Peak

| Next Pk Left

_A‘\ /J
\§

Next Pk Right

p
I\

| Max Search

|

I

Min Search

] Mar ker->
u Center

A

P

\d

[Max SearcH: Pressd Peald Y [Max Searchto set the current active
marker at the maximum peak of the measured trace. The frequency anc
amplitude of the marker will be displayed in the middle upper part of the
screen.

[Next Peak]: Pressd Peal® Y [Next Peak] to sethe active marker at nexi
peak associated with the current marker location on the trace.

[Next Pk Left]: Pres® PealOY [Next Pk Left] to find next peak on the le
side of the current marker location.

[Next Pk Right]: Pressd Peal® Y [Next Pk Right] to findhext peak on the
right side of the current marker location.

[Max SearcH: Set one marker at the highest point of the trace. The
frequency and amplitude of the marker will be displayed in the right upp:
corner of the screen. The active functions will not change when this key
pressed.

[Min SearcH: Pres® Peal®Y [Min Search]to set one marker at the lowe
point of the trace. The frequency and amplitude of the marker will be
displayed in the right upper corner of the screen. The active functions w
change when this key is pressed.

[Marker Y Center]: Pressd Peal® Y [MarkerY Center] and set the cente
frequency as the marker frequency. By using this function, the signal cau
rapidly moved to the screen center.

(not available in the RSSI mode)
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5.37 Sweep menu

] Sweep Once

[Sweep TimeAuto Man]: Pressd Swee® Y [Sweep TimeAuto Man] to
switch the sweep time between the auto and manual modes. The currer
is underlined. In the auto mode, the minimum sweep time will be set
automatically by the integrated test instrument based on the current stal
displayed on the screelm.the manual mode, you can enter the sweep tim
with the number keys and select the time unit with corresponding soft ke
'When RBW and VBW are changed in the auto mode, the sweeping spe
will change accordingly. The larger the RBW and VBW values hee, t
higher the sweeping speed is; and vice versa. Based on the compliance
minimum sweep time constraints, the maximum sweep tid@24series
spectrum analyzer can be set as max. 800s under treermspan and max.
600s under zero span.

[SweepCont Single]: Pressd Swee® Y [SweepContSingle]. The sweep
type is decisive to the sweeping mode of the integrated test instrument ¢
the time to stop sweeping and start holding. Two options are available ir
interference analyzer mode: continuous anglsin

[Sweep Oncg Pressd Swee® Y [Sweep Ondeto sweep once again.

5.38 Auto Save menu

Record

] Sweep Interva
Auto

Time Cursor

] Restart

[Sweep Interval]: Pressd Record Y [Sweep Interval Auto], and set the
sweeping interval. In the default mode, the trace will be imt&eimum
holding state, so that all signals measured within the sweeping interval
recorded.

[Sweep Span]Pressd Record Y [Sweep Span Auto]. The span time w
be the whole sweeping period. After reaching the span time, recording v
stopped.

[Record Off On]: Press ® RecordY [RecordOff On] to enable or disabl
the AAuto Saved mode.

[Special note]: This function cannot be enabled until the span time is set
[Time Cursor]: Pressd Record Y [Time Cursor] to view historical data
[Special note]: This must be applied in the spectrogram mode.

[Restart]: Pressd Record Y [Restart] to restart sweeping.

[Special note]: This is not available in the spectrum analyzer mode.

The time cursor function is not available in the RSSI mode.
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5.39 Measurement menu

Measure

Spectrum

Spectrogram

|

[Spectrum]: Pressd Measur® Y [Spectrum] to enable the spectrum
measurement mode.

[Spectrogram]: Pressd Measur® Y [Spectrogram] to enable the
spectrogram measurement mode.

[RSSI]: Pres® Measur€Y [RSSI]to enable the RSSI measurement mc

5.310 File menu

Refer to the introduction to the spectrum analyzer measurement mode for file menu details.
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Chapter VI Power Meter Mode (optional)

Sectionl Introduction to Typical Measurements

In the power meter mode 4024series spectrum analyzer, the USB interface is connected with an external
USB power probe through the USB cable to test the power. \83i28 USB power probe provided by
China Electronics Technology Instruments Co., LRF/microwave signals up to 40GKan be tested, and

the true average power with high dynamic range fr&@®dBm to +20dBm can be measured. The
measurement reading will be shown on the display interface of the USB power meter #024sgfies.

The block diagram of the test is shown ig.F6-1. The attenuator can be added according to the needs.

All operations in this chapter are based on the power meter mode, whic

- not be separately described below. This mode can be selected as fi

0 ModeD Y [Power Meter].

Atten (optional) ll—i(:;
7 W
g723x | —— ~ | our

Fig. 61 Power Meter Structure

The power meter interface is shown in Fieg2 Gan example).

01/01/2000 03:38:51 | Save/Recall

Off 87231
Max Value 30.0 00 -10.0 _ ﬂ
30.0 dBm i State
| Hl‘l”.‘.‘.‘f. il

Min Value

Off

Relative | .
off | M
4551 cem 28,09 nw

Run Local Ihtatio
Ftequency 10.000000 MHz [Internal]
| Calibrate Limit | Save/Recall System

Fig. 62 Power Meter Interface
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It is recommended to purchase the U&Bed higkperformance microwave power probe, which is
developedby China Electronics Technology Instruments Co.,. LTthe following models are mainly

available, and you can purchase the power probe according to test needs.

At first, observe the maximum input power range identified on the USB p

- probe,and ensure that the input is within the specified range, so as to p

the probe from damage as a result of over high power.

Table 61 8723XUSB Power Probe

Model Frequency range | Input power range| Input connector
mode
8723 9kHz-6GHz -50dBm to +20dBm N(m)
8723 10MHz~18GHz -60dBm to +20dBm N(m)
8722 50MHz~26.5GHz | -60dBm to +20dBm 3.5mm(m)
8723 50MHz~40GHz | -60dBm to +20dBm 2.4mm(m)

Connection of power probe

a) Connect the small end of the USB cabl@1@3X USB power probe.

b) Connect the large end tiie USB cable to the USB interface of the spectrum analyzer. The green
indicator of the power probe will be ON a moment later.

c) The USB power probe can be shut down after the USB cable is removed. In this case, the green LED
indicator will be OFF.

8723X USB power probe is provided with a USB cable. You can use your
- USB cable conforming to international safety standards.
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Section2 Structure of Power Meter Menu
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Fig. 6-:3 Overall Block Diagram of Power Meter Menu
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Section3 Description of Power Meter Menu

6.31 Frequency menu

Frequency

‘/

Frequency w

Resolution
0123

[Freq]: Pressd FrecQY [Frequency and set the frequency with the numt
keys. Then select the corresponding frequency menu, or change the
frequency with thed §O or ® Z0 key or knob, with the step of 10MHz.

[Special note]: The frequency setting range is related to the selected US
power probe. Refer toTable 6-1 for details.

[Resolution 0 12 3]: Pressd Frec® Y [Resolution 0 2 3] and change the
display accuracy of measurement data. O indicates the integer, 1 indicat

decimal, 2 indicate two decimals, anth@icate3 decimals.

6.32 Amplitude menu

Amplitude

Auto Scale }
Max Value [

Min Value

Relative
Off On

[Auto Scale]: Pressd AmptO Y [Auto Scale] andnake the measuremen
signal displayed within 10dB.

[Max Value]: Pressd AmptO Y [Max Value] to set the maximum value «
the current signal. You can change the maximum value with the number
or ® yO or ® ZO key or knob. The default step is 1dB.

[Min Value]: Pres® AmptO Y [Min Value] to set the minimum value of tr
current signal. You can change the minimum value with the number key:
0 9O or ® ZO0 key or knob. The default step is 1dB.

[Relative Off On]: Pressd AmptQ Y [RelativeOff On]. The relative
measurement function reflects the power change of the set reference sic
in dB and %. When the relative measurement function is enabled, the ct
power level will be measured and saved. At the same time, one power ¢
relative to the saved value wilk displayed.

[Offset Off On]: Pressd AmptQ Y [Offset Off On]. If the power of the
tested part is higher than the maximum power that can be measured by
instrument, the attenuator can be connected to reduce the tested power
within the normal measurement range. The power offset function can be
for setting the offset of the added attenuator or connecting cable so as t«
balance the attenuation amount or cable loss. At the same time, the am|
gain can be increased by setting the power offset. If the value is positive
loss will be compensatednd if the value is negative, the gain will be
compensated.

[Max Hold Off On]: Pressd AmptO Y [Max Hold Off On] to enable the
maximum holding function. In this case, the measured maximum value ¢
signal will be displayed.
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6.33 Bandwidth menu

Average
]'/ Average w
. Off On
= )

[Average Off On]: Pressd BWO Y [AverageOff On]. Change the averag
with the number keys 0d §O or ® ZO key or knob, with the step of 1.

[Special note]: The averaging function is generally applied to smooth the
trace in measurement of the lowpower signal or signal close to the noise
power, so as to reduce the influence of random noise on measurement,
and improve the measurement accuracy. However, the measurement
speed will be reduced at the same tim&he averaging frequency is
decisive to the average reading frequency.he higher the averaging

frequency is, the more noise will be reduced.

6.34 Calibrate menu

Calibrate
a
1 Zero
N /4

[Zero]: Press ® Calibrat® Y [Zero].

[Special attention]: To improve measuring precision of the instrument,
zero calibration of the instrument is necessary before small signal powe
measuring of8723X Series USB Power ProbeZero calibration refers to
measurement and saving of noise of the whole measurement chahn
Deduct zero correction value, i.e. the noise of the whole measurement
channel during the measurement to obtain input signal level of the
channel. The USB power probe is calibrated in the same way as the
ordinary power probe. The calibration here refersto internal calibration
of the USB power probe, in which the switch is added at the front end of
the measurement channel. The user can measure and save the channe
noise without disconnecting the sensor from the tested paihe RF
signal should be alwayspplied on the power probe during internal zero
calibration, so as to reduce the wear of the probe connector and shorter
the test time.

6.35 Limit menu

Limit

( Limit
_ Off

Upper Limit

On

i

/

|

3

\J

Lower Limit

e

Alarm
On

2

-
4

[Limit Off On]: Pressd LimitO Y [Limit Off On] to enable the limit.

[Upper Limit]: Pres® LimitOY [Upper Limit]. Change the upper limit witl
the number keys 0d O or ® ZO key or knob, with the step of 1dB.

[Lower Limit] : Pres® LimitOY [Lower Limit]. Change the lower limit witt
the number keys 0d §O or ® ZO key or knob, wih the step of 1dB.

[Alarm Off On]: Pressd LimitOY [Alarm Off On]. The limit alarm shoulc
be enabled when the limit is ON. If the measured data exceed the set lir
the instrument will send alarm prompts.
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6.36 File menu

Refer to the file mendescription in the spectrum analyzer mode.

- The functions of saving and recalling the data file are not available i
power meter mode!
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Chapter VII AM -FM-PM Analyzer Mode (optional)

Sectionl Introduction to Typical Measurements

The AM-FM-PM analyzer mode is used for displaying the spectrum of AM, FM and PM signals and
analyzing relevant parameters. The ngpactrum and relevant parameters are shown below:

RF spectrum: Similar to the spectrum analyzer mode, the frequency spectrum of the modulation signal will
be displayed, and the occupied bandwidth can be measured.

Audio spectrum: Display the frequency spent of the demodulated audio signal.

Audio waveform: Display the waveform of the demodulated audio signal within the time domain.

Parameter analysis: Measure and analyze the carrier power, modulation rate, carrier offset, modulation
depth (AM), modulationfrequency offset (FM), modulation phase deviation (PM), S/N, modulation
distortion and total harmonic distortion of the modulated signal.

- All operations in this chapter are based on the-RM-PM analyzer mode
which will not be separatelyescribed below.

Three spectrograms can be displayed at the same time or respectively in-#d-RM analyzer mode.

Pressd Measur® and select [RF Spectrum], [Audio Spectrum], [Audio Waveform] and [Summary] to

display one or all spectrum(s).

In order tobetter observe the measured signal, the following steps can be taken:

1) Pressd Measur® Y [Demod Type AM FM PM] to select the type of the analog signal to be
demodulated.

2) Pressd FredQ Y [Center Freq] and set the center frequency of the measured signal.

3) Pres® BWOY [IFBW], and set the appropriate IF bandwidth with the number keysyéy ord 70
key or knob.

4) Pres®d AmptOY [Ref Level] and set the reference level of the RF spectrum. Press [Scale/Div] and set
the appropriate scale/division to facilitate the viewingRBfspectrum.

5) Press [Audio Spectrurd] [Span] and set the appropriate sp#&tess $cale/Div] and set the
appropriate scale/division to facilitate the viewing of the frequency spectrum of the audio signal.

6) Press [Audio Waveformy [Sweep Time], and set the display time of the audio signal waveform.
Press $cale/Div] and set the appropriate scale/division to facilitate the viewing of the frequency

spectrum of the audio signal.

Set the appropriate IF bandwidth. Thebd&dwidth should be more than tl
width of the modulation signal, so as to accurately demodulate the signa

- can observe the bandwidth in the RF spectrum. At the same time, noise 1

produced in the case of too large IF bandwidth, which will affeetaccuracy

of parameter measurement.
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Taking the FM signal measurement for example, the AWAPM analyzer mode is introduced as follows.

At first, input the FM signal generated by one signal source to the RF input end of the instrument. Set the
signalfrequency as 6GHz, amplitude - d9dBm, modulation rate as 3kHz and modulation offset as 30kHz.
Measurement procedures are as follows:

1) Pressd Measur® Y [Demod Type AM FM PM] and select FM.

2) Pressd FredD Y [Center Freq] and set the center frequencyefrheasured signal as 6GHz.

3) Pressd BWO Y [IFBW] and set the IF bandwidth as 100kHz.
4) Press [Audio SpectruiYi] [Span], and set the span as 50kHz.
5) Press [ [Audio Waveform{ [Sweep Time] and set the sweep time as 2ms.

Measurement results are showrHg. %1.

| 09/05/2016 11:16:45 udio Waveform

Ref Level Sweep Time
0.0 dBm

b
Il

i
i
Scale/Div “} !

10.0 dB "

M- A : Scale/Div
th ‘l’ﬂl||‘l‘"'| i || W”lllhr 200 %
L \IJ JI “ lld‘ig. r “ “'l“"l

Sweep Time

Carrier Power -11.385 dBm
Demod Rate 3.000 kHz
Freq Offset 2.436 kHz
Peak+ 29.734 kHz
Peak- -29.726 kHz

RMS 21.022 kHz
SINAD 19.737 dB
Vrms 0.103
Run Local THD 0.001
Continuous OBW -

DM Start Ons Stop  2.000 ms

Audio Audio
RF Spectrum | Spectrum A e | Measure | Save/Recall System

Fig. 71 FM Demodulation Analysis Results

I 2.000 ms
100 kHz
Average ! S
Center 6.00 GHz Span  100.00 kHz Start 0.00 Hz Stop  50.00 kHz E

(Pk-Pk)/2 29.730 kHz ‘:I
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Section2 Structure of AM -FM-PM analyzer Menu
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Fig. -2 AM-FM-PM Analyzer Menu
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Audio Waveform

M easurement

106

Demod type
AM FM PM

RF Spectrum

Audio
Spectrum

Audio
Waveform
Sweep
Cont Single

Delete All

Cancel

File > File Management

Src File

Dst File

Copy

Delete
Src File

File Location
Manager =
Internal
Location -

Fig. 7-3 AM-FM-PM Analyzer Menu (continued)
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Section3 Description of AM-FM-PM Analyzer Menu

7.31 Frequency menu

Freg

7
| Center Freq

[Center Freq): Pressd FreqD Y [Center Freq] and set it with the number
keys on the front panel. Then select [GHz], [MHZz], [kHZz] or [HZ] in the
frequency unit menu, or set the center frequency with tH© ord 70 key
or knob.

[Special note]:When the & §O or & ZO key or knob is applied, the
frequency step should be the same as the set value of [Step Freq]. You
can set the step frequency with the number keys @ 9O ord 70 key or
knob after changing [CF StepAuto Man] into [CF Step Auto Man].

[Span]: Presd FrecQY [Span] to activate the span menu. Set the span
the number keys, and select the frequency unit, or set the span wiihjthe
or ® Z0 key or knob. Refer to [Span] menu description for details.

[Special note]:When the span is changed with th® O or d 20 key or
knob, the step should be -2-5.

[Start freq]: Pres® FrecQY [Start Freq], and set the starting frequency v
the number keys on the front panel. Select the corresponding frequency
or set the starting frequency with tieyO or ® ZO key or knob.

[Stop Freq]: Pressd Fred) Y [Stop Freq], and set the stop frequency wi
the number keys on the front panel. Select the corresponding frequency
or set the stop frequency with tieyO or ® ZO key or knob.

[Signal Std]: Pres® FrecQY [Signal Std], and relent soft menus will poy
up, including [Head], [Tail], [Page Up], [Page Down] and [Done]. Select
related signal standard, and recall it with [Done] or [0k] in the menu.

[Special note]:When the signal standard is applied, the center frequency
and spanwill be set as those defined in the signal standard.

[Channel]: Pressd FredD Y [Channel], and the channel setting dialog b

will pop up. Set the channel with the number key®dr® or ® ZO key or
knob.

[Special note]: The channel should be set based on tlagplied signal
standard; otherwise, the prompt that setting is not allowed will pop up.
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7.32 Span menu

&
=

B

Last span

< Return

)

p
\&

[Span]: Presd FrecQY [Span] to activate the span menu. Set the span
the number keys, or change the span by selecting the frequency unit or
the d §O or & ZO key or knob.

[Special note]:When the span is changed with th® 90 or d 20 key or
knob, the step should be -P-5.

[Last span]: Pressd Freq® Y [Span) [Last Span] and recover the last
span.

[Back]: Pres® FrecQY [Span) [Back] to go back to thé Fred® menu.

7.33 Amplitude menu

Amplitude

N

]‘ Ref level w
0.0dBm

" Ref Position

| 4
]: Atten 7
| Auto Man Y,
[ scale/Div 1
. 100dB

|
]‘ Pre Amp
\  Off O

N

)

[Reference level]:Pressd AmptO Y [Ref Level] and set it withe number
keys on the front panel. Select [dBm]-dBm], [mV]or [uV]inthe
frequency unit menu, or set the value with thg® or ® ZO key or knob.

[Special note]:When the d §O or d 2O key or knob is applied, the step
should be 10dB.

[Reference position]:Pres® AmptOY [Ref Position], and set the referen
position with the number keys @& 9O or & ZO key or knob.

[Atten Auto Man]: Pres® AmptOY [Atten Auto Man] to enable the auto ¢
marual mode of the attenuator. You can change the mode with the numt
keys or thed yO or ® ZO key or knob.

[Special note]: The attenuation range is 0dB to +60dB, with the step of
10dB.

[Scale/Division]: Pressd AmptO Y [Scale/Div] and set it with the numbe!

keys or thed yO or ® ZO key or knob. The scale/division setting range
0.1dB-20dB.

[Pre Amp Off On]: Pressd AmptO to control the ON/OFF state of the
pre-amplifier. This function cannot be activated until the reference level i
less thar40dBm.
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7.34 Bandwidth menu

BW

[IF bandwidth] Pressd BWO Y [IFBW] and set the IFBW with the
number keys on the front panel. Select the corresponding frequency ui
i.e. [GHz], [MHz], [kHz]or [Hz], or setthe IFBW with the O or
o 20 key or knob.

[Special note]: The IF bandwidth should be more than the bandudth

of the modulated signal so as to accurately demodulate the signal. You
can observe the bandwidth of the modulated signal in the RF spectrun
Noise may be generated in the case of too large IF bandwidth, which
will affect the accuracy of parameter measrement. The IF bandwidth
range is from 10kHz to 300kHz, with the step of -B-10.

[Average Off On]: Pressd BWO Y [AverageOff On]. The averaging
function is used for smoothing the displayed trace. When the averagin
function is enabled, the averaging frequency can be selected with the

number keys o® yO or ® ZO key or knob.
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7.35 Marker menu

Marker

Marker
123456

B

Normal

Delta
Select I
Trace

All Off

[Marker 1 2 34 5 6]: Pressd MarkelO Y [Marker 1 2 3 4 5 6] to change
various markers. The selected marker will be underlined.

[Normal mode]: Pres® MarkeiOY [Normal] to enable the normal mode
the current marker.

[Delta mode]: Pressd MarketO Y [Delta] toenable the delta mode of the
current marker. In this case, the frequency difference and amplitude
difference (time difference under zero span) between the differential ma
and reference marker will be displayed. The amplitude will be displayed
dB.

[Select Trace]:Pres® MarkelOY [Select Trace], and soft menus relatec
the trace will pop up, including [RF Spectrum], [Audio Spectrum] anc
[Audio Waveform]. Refer to the [Select Trace] menu for details.

[Off]: Pressd Markel® Y [Off] to disable the current active marker.

[All Off]: Pressd Markel® Y [All Off] to disable all active markers.

Select Trace

i
sy

RF Spectrum
Audio
Spectrum

Audio I
Waveform

e Y
] < Back [
o 4

[Select Trace]:Pressd MarkelO Y [Select Trace].

[RF spectrum]: Pressd MarkelQ Y [Select Traceé] [RF Spectrum] to
select the trace in the RF spectrum. In this case, the marker can only be
operated on this trace.

[Audio Spectrum]: Pres® MarkeilOY [Select Trace{ [Audio Spectrum],
and select the trace in the audio spectrum. In this case, the marker can
be operated on this trace.

[Audio Waveform]: Pressd MarkeiQ Y [Select Trace] [Audio
Waveform], and select the trace in the audio waveform. In this case, the
marker can only be operated on this trace.
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7.36 Peak menu
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[Maximum Peak]: Pressd Peal® Y [Max Peak] to set the current active
marker at thenaximum peak of the measured trace. The frequency and
amplitude of the marker will be displayed in the middle upper part of the
screen.

[Next Peak]: Pressd Peald Y [Next Peak] to set the active marker at ne
peak associated with the current marker locatiothe trace.

[Next Peak Left]: Pressd PealO Y [Next Pk Left] to find next peak on th:
left side of the current marker location.

[Next Peak Right]: Pres® Peald¥ [Next Pk Right] to find next peak on tt
right side of the current marker location.

[Maximum value]: Set one marker at the highest point of the trace. The
frequency and amplitude of the marker will be displayed in the right upp
corner of the screen. The active functions will not change when this key
pressed.

[Minimum value]: Pressd Peal® Y [Min Search] to set one marker at tt
lowest point of the trace. The frequency and amplitude of the marker wil
displayed in the right upper corner of the screen. The active functions w
change when this key is pressed.

[Marker Y Center]: Pressd Peal® Y [MarkerY Center] and set the cente
frequency as the marker frequency. By using this function, the signal ca
rapidly moved to the screen center, which is only effective for the RF
spectrum.

[Special note]:Each peak, maximum value and minimum valuevill be
searched on the selected trace. Refer to [Select Trace] menu for details.
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7.3.7 RF spectrum menu

Method
% dBc

‘* %
\ 99.00%

[Special note]: The occupied bandwidth measurement in the RF
spectrum is similar to that in the spectrumanalyzer mode. The RF
spectrum is only applied in the AMFM-PM analyzer mode.

[OBW Off On]: Press RF Spectrumif [OBW Off On] to enable or disable
the occupied bandwidth measurement.

[Method % dBc]: Press RF Spectrunl [Method% dBc] and select
\various measurement methods: percentage ordBopin the percentage
method, the occupied bandwidth of the signal is obtained by calculating
bandwidth of the frequency of certain percentage to the total power of tF
transmitted power, ahthe power percentage can be set by the user. In th
dropdBc method, the occupied bandwidth is defined as follows: spacing
between two frequency points corresponding to signal power drddgn
both sides of the frequency point where the signal peak power is. The si
power dropdBc can be set by the user.

[%]: Press [RF Spectrui] [%] and set the percentage.

[dBc]: Press [RF Spectrur¥i] [dBd] and set thelBc value.

7.38 Audio spectrummenu

Audio Spectrum

Scale/division
10.0dB

{ Reference position

o 4

[Span]: Press [Audio Spectrurd] [Span], and set the span of the audio
spectrum. The span should be large enough to display the audio signal
related harmonics. You can change the span with the number keys and
the frequency unit, or with th® 9O or ® ZO0 key or knob.

[Scale/Division]: Press [Audio Spectruri] [Scale/Div], and set the scale
the audio spectrum, so as to facilitate the observation of the audio spect
trace. You can change the scale unit with the number keys and select th
power unit [dB] or {dB], or use thed §O or ® ZO key or knob.

[Reference position]:Press [Audio Spectrur¥]] [Ref Position], and set the
reference position of the audio spectrum to facilitate the observation of t
audio spectrum line. You can change the reference position with the nur
keys and click [OK], or with the 9O or d Z0 key or knob.
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7.39 Audio waveform menu

Audio Waveform

ya

| Sweep Time \
" 4
“ Scale/Div [

| ;
\_ 20.0% Y,

[Sweep time]:Press [Audio WavefornY] [Sweep Time] and set the audio
waveform sweeping time. The longer the sweep time is and the more pc
are sampled, the stabler the measurement results will be.

[Scale/Division]: Press [Audio WavefornY] [Scale/Div] and set the scale
of the audio waveform to facilitate the observation of the audio spectrun
trace. You can change the scale unit with the number keys and select [%
click [OK], or with the ® 9O or ® ZO key or knob.

[Special note]: The scale unit changes with the type of the modulation
signal. The scale unit should be percentage (%) in AM signal
measurement, frequency unit (Hz, kHz or GHz) in FM signal

measurement and radian (Rad) in PM signal measuremén

7.310 Measurement menu

M easurement

]‘ Demod type
AM FM PM |

J

] RF Spectrum

]/ Audio
u Spectrum

|

]‘ Audio
u Waveform
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i\

€

] Summary

J”

| o
\ Cont Single
\~eneEnge

| Sweep Once [
o 4

[Demo Type AM FM PM]: Pres® Measur€Y [Demod Type AM FM PM]
and select the type of the modulation signal.

[RF Spectrum]: Pressd Measur® Y [RF Spectrum] to display the RF
spectrum only.

JAudio Spectrum]: Pressd Measur® Y [Audio Spectrum] to display the
audio spectrum only.

JAudio Waveform]: Pressd Measur®Y [Audio Waveform] to display the
audio waveform only.

[Summary]: Pressd Measur® Y [Summary] to display the RF spectrum
audio spectrum andudio waveform at the same time.

[SweepCont Single]: Pressd Measur® Y [SweepContSingle] to enable
continuous or single sweeping.

[Sweep OncE Pres®d Measur€®Y [Sweep Ondeto trigger sweeping once
Sweeping can only be performed once again in the singtke.

7.311 File menu

Refer to the file menu description in the spectrum analyzer mode.
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Chapter VIII Channel Scanner Mode (optional)

Sectionl Introduction to Typical Measurements

The channel scanner mode can be applied to measure the signal power of multiple channels. The signal

power is displayed in the bar graph or list form. At most, the signal power of 20 channeldpidyed.

This can be divided into three modes according to the channel setting: channel scanner, frequency scanner
and list scanner.

Channel scanner: Set the measured channel by setting the signal standard, starting channel and channel
step.

Frequencyanner: Set the measured channel by setting the starting frequency and frequency step.

List Scanner: Set the measured channel by setting the list.

The bandwidth and number of measured channels can be set in the above three modes.
- All operations in this chapter are based on the channel scanner mode,
will not be separately described below.

8.11 Channel Scanner

Below is an example of the Channel Scanner mode, mainly involving the following procedures.

1) Pressd Swee® Y [Channel Scannel [Signal Std], and set the signal standard of measurement.

2) Pres® Swee®Y [Channel ScanneY][Start Channel] and set the starting channel of measurement. In
this case, the starting channel should meet the requirements of the selectestaigiard.

3) Pressd Swee® Y [Channel ScannerY [Number of Channels], and set the number of measured
channels. At most 20 channels can be measured at the same time.

4) Pressd Swee® Y [Channel Scannelf [Channel Step] and set the channel step of measurement. A
certain number of channels will be measured with the starting channel as the initial channel, based on
the set channel step.

5) Pressd Sweef® Y [Display Graph Table] and enable the graph display mode.

6) Pres® Swee) [Power Display Curr Max] and enable the manimoption. Set the maximum power

of each displayed channel.

The power cannot be set as the maximum value until the maximum hc
- function is enabled.
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Fig. 81 Schematic Diagram of Channel Scanner

8.12 Frequency Scanner

Below is anexample of the Frequency Scanner mode, mainly involving the following procedures.

1) Pressd Swee® Y [FScan]Y [Start Freq], and set the center frequency of the starting channel.

2) Pressd Swee® Y [FScan) [Step Freq], and set the frequency step of the meashaeuhel.

3) Pressd Swee® Y [FScan]Y [Bandwidth], and set the bandwidth of the measured channel.

4) Pressd Swee® Y [FScan]Y [Number of Channels], and set the number of measured channels. At
most 20 channels can be measured at the same time.

5) Pressd Measur® Y [Display Graph Table] and enable the graph display mode.

6) Pres® Measur€¥ [ Power Display Curr Max], and enable the
of each channel.

7) Pressd Measur® Y [Color Code Singl®uall and enable thdual color mode.

8) Pressd Measur® Y [Orientation VerHori] and enable theorizontalmode.
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08/06/2016 09:42:15
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Fig. 82 Schematic Diagram of Frequency Scanner

8.13 List scanner

Below is an example of the Frequency Scanner mode, mainly involving the following procedures.

1) Pres® Swee®Y [MScan]VY [Edit List] and edit the channel list to be swept. The information of each

channel can be set by setting the signal standard and channel number or setting the frequency and

bandwidth in the list.

2) Pressd Swee® Y [MScan]Y [Number of Channels], and set thenmber of measured channels. At

most 20 channels can be measured at the same time.

3) Pressd Swee® Y [Display Graph Table] and enable the graph display mode.

4) Pres® Swee¥ [ Power Display Curr Max], and enabl
eachchannel.
08/06/2016 09:40:11 € I Measure

Ref Level
0.0 dBm

Scale/Div
10.0 dB

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Freq Power ( dBm ) Freq Power ( dBm )
890.000000 MHz -716 892.000000 MHz -19.8
890.200000 MHz ~ -716 892.200000 MHz ~ -381
890.400000 MHz -721 892.400000 MHz -64.9
890.600000 MHz ~ -71.7 892.600000 MHz  -69.0
890.800000 MHz -718 892.800000 MHz -70.7
891.000000 MHz  -716 893.000000 MHz ~ -71.2
891.200000 MHz -70.7 893.200000 MHz -7116
891.400000 MHz ~ -69.2 893.400000 MHz ~ -72.0
891.600000 MHz -65.5 893.600000 MHz -721
891.800000 MHz ~ -381 893.800000 MHz ~ -71.7
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=]
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Fig. 83 Schematic Diagram of List Scanner
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Chapter VIII Channel Scanner Mode (optional)

Section2 Structure of Channel Scanner Menu

A\ 4

Amplitude Ch Scanner Signal Std

Refer level
0.0dBm

Freq Scanner Signal Std S

Start Freq
890.000MHz

Start Channel

Number of
Channels

Step Freq
200.000kHz

Bandwidth
200.000kHz

Number of
Channels

< Back e
l < Back Cancel

Edit list

( Signal
Std
Number of

Channel Unit

Channel Step
1

Bandwidth
200.000kHz

LIRRLE

Measure List Scanner |

Signal Std

Edit list >

Ve )

Power Display .

Max Bandwidth

‘ Color Code

Single Dua

Qrientation
Vert Hori Done
Cancel Cancel

LURREE

Fig. 81 Channel Scanner Menu
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Section3 Description of Channel Scanner Menu

8.31 Scannermenu

Scanner

[Channel Scanner]:Pressd Swee® Y [Channel Scanner], set the chani
scanner mode and activate [Channel Scanner] menu. You can the cha
parameters in [Channel Scanner] menu. Ref@Channel Scanner] menu.

[Freq Scanner]: Pressd Sweef® Y [Freq Scannéy set the frequency
scanner mode and activate [Freq Scanner] menu. You can the channe
parameters in [Freq Scanner]. RefefFreq Scanner] menu.

[List Scanner]: Pressd Swee®Y [List Scanner], set the list scanner mc
and activate [List Scanner] men(ou can the channel parametir$List

Scanner]. Refeto [List Scanner] menu.

8.3.2Channel Scanner menu

Ch Scanner
[/ Signal Std )
\\ -

Start Channel

4
Number of
Channels
Channel Step ]
1

e 9

Bandwidth
200.000kHz

[Signal standard]: Pressd Swee® Y [Channel ScanneY] [Signal Std],
and the existing signal standard list will pop up, including relevant menu
such as [Head], [Taill, [Page Up]and [Page Dovigk [Done],

and select the corresponding signal standard.

[Start Channel]: Pressd Swee® Y [Channel ScanneY] [Start Channel],
and set the number of the starting channel. In this case, the starting cha
will be the initial channel of measurement and cannot be set until the sic
standard is selected.

[Number of Channeld: Pressd Sweef® Y [Channel ScanneY] [Number
of Channels], and set the number of measured channels. At most 20 chi
can be measured.

[Channel Step]: Pressd Swee® Y [Channel ScanneY] [Channel Step],
and set the step between the measured channels.

[bandwidth]: Pres® Swee®Y [Channel Sanner} [Bandwidth], and se
the bandwidth of the measured channel.
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8.33 Frequency Scanner menu

Freq Scanner

ye

Start Freq
890.000MHz

] Step Freq

200.000kHz
( Bandwidth
200.000kHz

.

|

( Number of
Channels

y

)

L]

< Back

[Start frequency]: Pres® Swee®Y [Freq Scannel [Start Freq], and se
the center frequency of the starting channel.

[StepFreq]: Pressd Swee® Y [Freq Scannel] [Step Freq], and set the
frequency step between channels.

[bandwidth]: Pres Swee®Y [Freq Scannel [Bandwidth], and set th
bandwidth of the measured channel.

[Number of Channeld: Pressd Swee® Y [Freq Scannel] [Number of
Channels], and set the number of measured channels. At most 20 chani
can be measured.

8.34 List Scanner menu

List Scanner

[
1 Edit list >

Number of
Channels

[Edit list]: Pressd Swee® Y [List Scannerf [Edit List], and the
corresponding [Edit List] menu will pop up. Refer[Edit List] menu for
details.

[Number of Channeld: Pressd Swee® Y [List Scannerf [Number of
Channels], and set the number of measured channels. At most 20 chani
can be measude
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Edit list
( i
=
p-
] Channel W
N 4
] Frequency
N 4
/ \

Bandwidth

J

>, 4
] Done w
S 4
ya

] Cancel

o /

[Signal Std]: Press[Edit List] Y [SignalStd]and the signal standard list
will pop up,including Head] [Tail], [Page Upnd Page Down]. Select the
required signal standard aalick [Done].

[Channel]: Press Edit List]Y [Channel] to display the selected signal
standard, channel range, etc. The user can also emit chanicétifbone]
to save the setting.

[Center Freq]: Press Edit List]Y [Center Freq], edit the center frequency
of the selected channel, and click [Done] to save the setting.

[bandwidth]: PressEdit List]Y [Bandwidth], edit the bandwidth of the
selected channel, and click [Done] to save the setting.

[Done]: Press [Editist]Y [Done] to save the modified settings and go
back to the List Scanner menu.

[Cancel]: Press [Edit List]Y [Cancel] to cancel the modified settings and
back to the List Scanner menu.

8.35 Measurement menu

Measure

Display w
\ Graph  Table

] Max. Hold
. Off On
t

] Channel Uni i
\ Ch Freq

] Power Display I
Curr Max

] Color Code I
\ Single Dud

] Orientation I
| Vert Hori
N

i N

[Display Graph Table]: Pressd Measur® Y [Display GraphTable] and
select the graph/table mode, as shown in Figagd 88.

[Max Hold Off On]: Pressd Measur® Y [Max Hold Off On] to enable ol
disable the maximum holding function.

[Channel Units Ch Freq]: Pres® Measur€Y [Channel UnitsCh Freqg] and
set the channel or frequency display mode.

[Power Display Curr Max]: Pres® Measur€Y [Power DisplayCurr Max]
and set the current or maximum display mode. The maximum power cal
be set until the maximum holding furast is enabled.

[Color Code SingleDual]: Pressd Measur® Y [Color CodeSingleDual],
and set the single or dual display mode.

[Orientation Vert Hori]: Pressd Measur® Y [OrientationVert Hori] and
set the vertical or horizontal display mode.

8.36 Filemenu

Refer to the description of the file menu in the spectrum analyzer mode.
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ChapterX Location analyzemode (Option)

Chapter IX Field Strength Measurement Mode (optional)

Sectionl Introduction to Typical Measurements

The field strength measurement is indispensable in radiation strength measurement of the tested equipment and
can be divided into three modes: PScan, FScan and MScan.

PScan: Observe thidfset, amplitude and field strength of the current point by setting the point frequency.

FScan: Observe the amplitude and field strength changes within a certain frequency range by setting the starting
frequency, step frequency and number of points.

MScan Observe the amplitude and field strength of frequency points in the list by recalling the edited or saved

list.

- All the operations in this chapter are based on the Field Strength mode,
will not be separately described below.

9.11 PScan

Main operation procedures of [PScan]:
1) Pressd Measur® Y [PScan] to enable the point frequency measurement mode.
2) Pressd FreQ Y [Pot Fredand set the point frequency within the range of [IMHz, 44.1GHz].
3) Pressd BWOY [BW] and set the bandwidth as 150Hz, 300Hz, 600Hz, 1.5kHz, 2.4kHz, 6kHz, 9kHz,
15kHz, 30kHz, 50kHz, 120kHz or 150kHz.
4) Pressd Swp/AnO Y [Recall Antenna], and select the antenna factor file.

5) Press [Demod] and set the demodulation type and volume.

The schematidiagram of PScan mode is shown in the figure below (example).

Fig. 91 Schematic Diagram of PScan Mode
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