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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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