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Preface

Thanks for choosing th8672 series vector network analyzer produced@fyina Electronics Technology
Instruments Limited Companilease read this User Manual carefully for your convenience.

We devote ourselves to meeting your demands, providing yotghiglity measuring instrument and the best after
sales serviceWe persist withfisuperior quality and considerate sergicand are committed to offering
satisfactory products and service far alients.

Manual No.

AV2.733.1036SEN

Version

A.2 2017.9

China Electronics Technology Instruments Limited Company
Manual Authorization

The information contained in this User Manual is subject to change without notice. The power to interpret the
contents of and terms used in this Manual rests @iina Electronics Technology Instruments Company

China Electronics Technology Instrumefs. Ltd owns the copyright of this User Manual which should not be
modified or tampered by any organization or individual, or reproduced or transmitted for the purpose of making
profit without its prior permission, otherwi§ghina Electronics Technology Imsiments Companwill reserve the

right to investigate and affix legal liability of infringement.

Product Quality Assurance

The warranty period of the product is 18 months from the date of deliVieeyinstrument manufacturer will

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

Product Quality Certificate

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

Quality/Environment Management

Research, development, manufacturing and testing of the product comply with the requirements of the quality and
environmental management systefihe 41st Institute has the qualifications and has been certified by the
ISO9001 ad 1ISO14001 management system.

Precautions
AWarningo indicates danger. I't reminds the user to |

similar situations. Noncompliance with the rules or improper operation may regdtsonal injuries. You must
fully understand the warning and all the conditions in it shall be met before the next step.

Attention |

AAttentiono indicates important prompts and no dang
processpperation method or similar situations. Noncompliance with the rules or improper operation may result in
damage to the instrument or loss of important data. You must fully understand the caution and all the conditions in
it shall be met before the nextste
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1. Manual Guide

1.1 About the Manual
1. Manual Guide

This chapter summarizes the functions, structure and main contents of the user ma@ir2vettor network
analyzers, and the related documents for the user.

0 Aboutthemanualb—— — N — —

0 Related documents—— —_— — —_— —

1.1 About the Manual

The manual describes the purposes, performance indicators, basic operating theory, operating method,
operation precautions, et@672 vector network analyzers produced by China Electronics Technology
Instrument Ltd. Coq.to help you rapidly get familiar with and understand key points of the instrument
operation and us@lease read this User Manual carefully and follow its guidance.

Dueto the limit of time and knowledge of the writer, there may be some omission or error, and you are welcome to
correct any such error. We are sorry for the flaws which may cause your inconvenience.

The user manual includes the following chapters.
0 Overview

The chapter provides an overview of the characteristics and operation precautB¥ séctor network
analyzers, mainly including a product overview and a safe operation guide.

0 Introduction

This chapter describes the preparations before operatioB6@® vector network analyzers, routine
maintenance of the system and instrument, overview of the front panel and the rear panel, operation interface,
analyzer menudraces channels, windows, and analysis and saving of measurement data.

0 Measurement setting

This chapter describes various settings of the network analyzer in operation, including resetting of the analyzer,
selection of measurement parameters, setting of the frequency range, setting of the signal power level, setting of
sweep selection of the tgger mode, selection of the data format and scale, viewing of sénemed opening of

several channels, and setting of the analyzer display.

60 Menu

This chapter describes the menu structure and items according to functional categories to facilitai@dquery
reference.

0 Measurement optimization

This chapter describes how to optimize the measurement accuracy by means of proper settings, including reduction
of accessory impacts, improvement of the reflection accuracy of thodsndoubleoort device, increse of the

dynamic range, improvement of the measurement results of the electrical length and the measurement accuracy of
the phase, reduction of thteace noiseand receiver crosstalk, increase of data points, improvement of the
measurement stabilityswee velocity, multi-state measurement efficiency and rapid data transmission, use of
macros, etc.

0 Calibration

This chapter introduces the calibration type and metho86@R vector network analyzers to improve the
accuracy of measurement.

0 Network measurementbasics
This chapter describes the basic concepts and related theories of senior network parameter measurement.
0 Remote control

This section outlines the remote control of the instrument, so that the user can rapidly get to know how to remotely
control the instrumentt is divided into four sections: the program control basics describe the concepts related
to program control, softare configuration, programmontrolled port, SCPlI commands, etc.; instrument port
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1.2 Related Documents

configuration describes the connection and software configuration of the prograralled port of3672

vector network analyzers; basic programming of VISA interface prewaseexample of basic programming

with text illustration and example codes, so that the user can rapidly get to know the programming method,;
and I/O function library describes the basic concepts of the instrument drive and the basic installation and
configuration requirements of the NGOM/IVI-C drive.

0 Fault diagnosis and repair
This section describes the overall operating theory, fault diagnosis and troubleshooting, and errors and repair.
0 Technical indicators and test methods

This section describes the main technical indicato@6@R analyzers and the recommended test instructions
for the user.

0 Appendix
This section lists the instructions on software accessorigg7@vector network analyzers.
1.2 Related Documents

The docments related t8672series vector network analyzer include:
User Manual

O«

0 Program control document
0  Quick Start Guide
0 Online help

User Manual

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

0 Manual Navigation

0 Overview

0 Introducton

0 Measurement setting

0 Menu

0 Measurement optimization

0 Calibration

0 Network measurement basics
0 Remote control

0 Fault diagnosis and repair

0 Technical indicators and measurement method

~

0 Appendix
Program control document

This manual introduces the remote programming basis, SCPI basis, SCPI commands, programming examples,
I/O drive function library, etclt aims to guide the user to rapidly and comprehensively know the program control
commands and methods of the instrumimnainly includes the following chapters:

0 Remote control
0 Program control commands
0 Programming examples
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0  Error illustration
0 Appendix
Quick Start Guide

This manual introduces the basic operations of configuration;ugteahd measurement of the instrumantying
to help the user rapidly know the characteristics of the instrument and understand basic settings and operations. It
mainly includes the following chapters:

0 Preparation for use
0 Typical application
0 Help

Online help

Online help is integrated in thastrument to provide rapid text navigation help and facilitate local and remote
operation. Hard keys on the front panel of the instrument and tool bars of the user interface can be activated with
corresponding shortcut keys. Main chapters are the sares&sih the user manual.
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2.1Product Overview

2 Overview

This chapter describes the main performance characteristics, purposes and technical indi@8@g of
analyzersilt also includes the precautions for proper operation, electrical safety, etc.

0 Product overvieyy——— P —— P —

0 Safe operation guide—— R — — _— - 8

2.1 Product Overview

3672 series vector network analyzers are a new generation of vector network analyzer, launched by China
Electronics Technologinstruments Ltd Coln the hardware, new design concept and technical schemes are
adopted, thus significantly improving key technical performance indicators such as thesweegllelocity

and dynamic range. In the software, the embedded computer witlpdriffitmance naroprocessor chip and
platform environment based on Windows7 operating system are applied, thus greatly improving the overall
interconnection and usability.

3672series vector network analyzers have multiple calibration modes such as frequency resppegmrsi

response isolation, enhanced response, double ports and electrical calibration, and multiple display modes
such as the logarithmic amplitude, linearity amplitude, standing wave, phase, group delay and Smith chart. It
is equipped with various stdard interfaces, such as USB, LAN, GPIB and VGA. In addition to all
measurement functions of the traditional vector network analyzer, the instrument can be used to test
comprehensive parameters of multiple functions such as the mixer/converter, aetivedulation distortion

and harmonic distortion, gain compression and-dimoensionabweepand Sparameter of the pulse network,

and accurately measure the amplitude frequency characteristics, phase frequency characteristics and grouy
delay characteristicof the microwave network.

The instrument can be widely applied in measurement of the transmission/reception (T/R) module, dielectric
material properties, microwave pulse characteristics and photoelectric properties. It is an indispensable tester
in reseach and production of the phased array radar, communication, RF microwave device and other systems.

Product Features:
0 12.2inch highresolution touch screen;
0 Windows operating system;

i Multiple calibration modes such as the frequency response, singléreguency isolation, double ports,
TRL and electrical calibration;

0 16 display windows capable of displayingr8cesat the same time, and 64 independent measurement
channels to rapidly implement complex test solutions;

i Record/run (ondoutton operation), rgatly simplifying the measurement setting steps and improving the
working efficiency;

0  Multiple display formats such as the logarithmic amplitude, linearity amplitude, standing wave, phase,
group delay, Smith chart and polar coordinates;

U USB, GPIB, LAN andVGA interface;

i Two options: singlesourcestimulustype doubleport vector network analyzer and doubtaurcestimulus
type fourport vector network analyzer;

0 Multiple functions such as the pulse measuremgme domainmeasurement, mixer measurement,
active intermodulation distortion measurement, gain compression anedirheosional sweep
measurement, millimeter wave spreading, antenna and RCS measurement reception.

1) Simple and intuitive humane user interface, faciliiting operation and improving the test efficiency.

The touch screen, panel keys and mouse can be used to effectively guide the user to properly operate the
instrument. The operation can be made quick and intuitive in the Windows system, thus greatiynintpeov
test efficiency.



2 Overview

2.1 Product Overview

3672series vector network analyzers are equipped with aih2h11280*800 touch screen, as shown in Fig.
2.1, to facilitate operation.
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Fig. 2.3 Soft Shortcut Keys
2) Multi -window multi -channel measurement display

3672series vector network analyzers support up to 64 channels and as many as 16 measurement windows car
be displayed at the same time. Up to 8 temtescan be displayed in each window, and frequsate
recalllng is not required to measure several pararaetf theDUT, thus S|mpI|fy|ng the test process.

2

r“ v |H\| f| ! |r. ‘

L| \ \. } |,|\‘

Stop:5. 00000GHz

Stop:5. 00000GHz

Fig. 2.4 Multrwindow Multi-channel Measurement Display
3) Wide dynamic range

3672 series vector network analyzers are designed based on fundamental wave mixed reception, thus
effectively expanding the dynamic range of the overall test and meeting increasing test demands for the wide
dynamic range.
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Fig. 2.5 Filter Measurement Result
4) Automatic test

The automatic test can help to save a lot of time and effectively reduce the test cost in a flexible automation
environment.

1) The vector network analyzer is controlled with SCPI commands to complete automatic tests.

2) Codes aralirectly executed from the vector network analyzer or external PC through a LAN or GPIB
interface.

3) The application program can be directly run in the instrument, with no external PC.
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The user can send test results to the local/onli
printer or a remote data processing server termina
for subsequent analysis and processing.

Fig. 2.6 Automatic Test
5) GPIB interface

3672 series vector network analyzers are equipped with -pir2d-type female GPIB connector, which
conforms to the IEEE88 standard and is used to send and receive GPIB/SCPI commands.

6) USB Interface

3672 series vector network analyzers are equipped witle tiighvelocity USB interfaces (eight Aype
interfaces and one-Bpe interface) to facilitate the connection to the keyboard, mouse, printer, electronic
calibrator and other peripherals with USB interfaces.

7) Printing function

3672 series vector netwkranalyzers have a powerful printing function, and are able to output or print the
contents of the measurement display into a specified file through a printer. A local or network printer with a
LAN or USB interface can be used. Measurement results camiftedoafter the printer is added to the
Windows 7 operating system.

2.2 SafeOperation Guide
Please carefully read and strictly follow the notes for attention below!

We will spare no effort to ensure that all production stages conform to the lategtssarfetards to guarantee the
highest safety for users. The design and test of our product and ancillary equipment thereof have been up to
relevant standards of security; quality assurance system has been established to monitor the product quality to
ensurethe consistency with such standards. Precautions proposed in this User Manual should be followed to keep
equipment intact and operations safe. Please do not hesitate to consult us if you have any questions.

However, it is your responsibility to operateetproduct in a correct way. Please read and follow the safety
instructions carefully before operating the instrument. The instrument is applicable to the industrial and laboratory
environment or field measurement. Pay attention to the limitations forrpoppeation to avoid personal injury or
property damage. We will not take any responsibility for any misuse or inconsistency as required, and you are
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liable for any risks incurred bylherefore follow the safety instructions to prevent from personal injuryor
property damage. Please keep the basic safety instructions and product documentation safe and submit them to
end users.

0 Safety signs—— —— —_— —_— — 9
0 Operationstateand locatiog—— R R e 10
0 Power safety——o — p— —— — 10
0 Operation precautiors—— — — — 11
0 Maintenance—— — p— — — 11
0 Battery and power supply modue— e — —— 12
0 Transportatiopr—— —_— —_— — 12
0 Waste disposal/environment protectien— — — - 12

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

Meaning Symbol Meaning
Caution: the user should pay attention to the information. O Power on/off
user should pay attention to the operation information |

instructions.

Caution: handle heawguipment. Standby indication

Danger! Be careful of electric shock! — Directcurrent (DC)
77  |power
Warning Be careful of surface heat. Alternatingcurrent
™~ |(AC) power
Protect the conductive terminal. —~— |Direct .
current/alternating
current powefDC/AC)
Grounding Instrument reinforcemel

and insulation protectior

== wpD b b

H
Earthing Terminal E EU mark of battery an
accumulator.
For details, refer to 1 ¢
fi2.2.8 Wastt
disposal/environment
protecti oni

EU mark for electroni
parts to be collecte
separately For detail
refer to 2 offi2.2.8 Wast
disposal/environment

protectiono

Caution: electrostatic sensitive device.@eeful.

|5

Warnind Radiation. For details, refer to 7 of 2.X@peration
Precautionso of this sectio

> B>

2.2.1.2Manual-related Signs
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The following safety warning signs are used in the product manual to remind the user to operate the instrument
safely and pay attention to relevant information.

Danger sign: personal injury and equipment damage may be chuse:
attention is paid.

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

n Cauti Caution sign: minor or moderate personal injury and equipment damag
aution be caused if no attention is paid.
Attention Attention sign: it indicates important prompts but no danger.
Prompt Prompt sign: information of the instruction and operation.

2.2.2 OperationStateand Location
Pay attention to the following items before operation:

1) Unless otherwise state8672 series vector network analyzers should be placed steadily and operated indoor
with protection of IP 2X. The maximum altitude must not exceed 2,000m in operation and 4,500m in transportation.
The actual power supply voltageay be the indicated voltage + 10%, and the power supply frequency may be the
indicated frequency + 5%. Both the overvoltage protection and the pollution intensity are Class 2.

2) Do not place the instrument on a wet surface, vehicle, cabinet, tabldhandlgects which are not fixed and do
not conform to the load conditions. Place the instrument steadily and fix it on the solid object surface (such as the
anttstatic workbench).

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

2.2.3 Power Safety
Precautions for the power supply of the instrument:

1) Ensure that thectual power supply voltage is the same as that marked on the instrument before pomelfing
the power supply voltage is changed, replace the fuse of the instrument.

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

3) Do not damage the power cord; otherwise, electrical leakage may be caused, resniingnient damage and
even operator injuries. If any, check the external power cord or terminal block before operation to ensure the power
safety.

4) If the power socket is not equipped with any ON/OFF switch, the power plug can be directly pullgzbaféto
off the instrument. In this case, ensure it is easy to plug and unplug the power line.

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

6) The TN/TT power network is required. The maximum rated current of the fuse should be 16A (contact the
manufacturer ifa fuse of higher current is required).

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

9) If the voltage Vrms is higher d@n 30V in the test, take appropriate protective measures (such as use of the
appropriate test instrument and fuse, limitation of the current, electrical isolation and insulation, etc.) to avoid
damage to the instrument.

10) The instrument shall conform t&C609501/EN609501 or IEC610161/EN610101 so as to realize the
connection to a PC or industrial personal computer.

10
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11) Unless specially permitted, the instrument shell must not be opened; otherwise, internal circuits and parts may
be exposed, resultirig unnecessary damage.

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

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

14) If the instrument shell is opened, unnecessary parts must not be placed into the shell; otherwise, short circuiting,
instrument damages and evyegrsonal injuries may be caused.

15) Unless otherwise stated, the instrument is not subject to waterproof protection. Therefore, the instrument must
not contact with liquid to prevent damages and even personal injuries.

16) The instrument must not be ptadn a place where mist can be easily produced. For example, if the instrument
is handled in an environment with temperature fluctuation, hazards such as electric shock may be caused by water
drops produced on the instrument.

2.2.4 Operation Precautions

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

2) Refer to rel 2X7almbsportadiaqpubeé meert sandl fing or transport

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

4) Refer t o r el eXZa8nWaster deéspgosal/eneraneeantal sprotéamon dif this secti
removing and disposal of the instrument.

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

6) If a fire occurs, toxic substances will be released by the gianiastrument. In this case, the operator should
wear appropriate protective equipment (such as the protective mask and clothing) for protection.

7) The laser product should be marked with warnings according to the laser category, as personal injnges may
caused as a result of laser radiation and high electromagnetic power of such products. 8) If the instrument is
integrated with any laser product (such as a CD/DVD drive), no additional function should be added, except the
settings and functions desaibin the manual, in order to prevent personal injuries caused by laser beams.

8) The electromagnetic compatibility should conform to the EN55011/CISPR11, EN55022/CISPR22 and
EN55032/CISPR32 standards.

-Class A equipment:
Applicable to any place exceptresidential areas and a lexsltage power supply environment.

Note: Class A equipment is suitable for the industrial operating environment. As wireless communication
disturbance may be caused to residential areas, the operator should take appropriate togasiuce disturbance.

-Class B equipment
It is applicable to the residential area and-imitage power supply environment.
2.2.5 Maintenance

1) The instrument chassis must be opened by an authorized operator who has received speciatrtanmgcal

The power cord should be disconnected before operation, so as to avoid instrument damages and even persona
injuries.

2) The instrument should be repaired, replaced and maintained by special electronic engineers of the manufacturer,
and the repleed or maintained parts must be subject to safety tests to ensure the safety of subsequent operation.
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2.2.6 Battery and Power Supply Module

Carefully read relevant information before using the battery and power supply module, so as to avoid explosion,
fire and even personal injuries. In some cases, waste alkaline batteries (such as lithium batteries) should be
disposed in accordance with the EN62133 standard. Precautions for battery use:

1) Do not damage the battery.

2) The battery and power supply moduleisihnot be exposed to flame and other heat sources. They must be
prevented from direct sunlight and should be kept clean and dry in storage. Clean the connection port of the battery
or power supply module with clean and dry soft cloth.

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

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

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

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

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

2.2.7 Transportation

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

2) The instrument handle is applicable to handling by individuals. The instrument must not be fixed on the transport
equipment during transpot at i on. I n order to prevent damage to th
safety provisions on instrument transportation.

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

2.2.8 Waste Disposal/Envonmental Protection

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

2) Do not dispose the discarded electronic equipment with other unclassified wastes. Such electronic equipment
should be collected separately. The manufacturer has the right and responsibility to help dndlisgerse waste
products. If necessary, contact the customer service center of the manufacturer for corresponding disposal to avoid
damage to the environment.

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

4) Toxic sipstances or fuel released by the instrument in reprocessing should be disposed in the specified method,
with reference to the safety operation rules put forward by the manufacturer, so as to avoid personal injuries.

3 Introduction to Use

This chapter intrduces the operation precautions, front and rear panel browsing, commonly used basic
measurement methods, data file management, eB6 & series vector network analyzers, so that the user has a
preliminary understanding of the instrument and measuremnecess.
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3.1 Preparation before Use

0 Preparation before use— e ——— —— 13
0 Front and rear panet— — R R - 26
0 Analyzer interface—— e — — — - 39
0 Analyzertrace channel and window—— — — — 4
0 Analysis data—— —— —_— — -— 43

Data output—— — — — — 66

o
3.1 Preparation before Use

0 Preoperation preparatiop—— R e —— 13
0 System recovery and installation procedures of analyzer— — f— 21
0 Routine maintenance—— e — — — -26

3.1.1 Preoperation Preparation

This chapter introduces the precautions for initial setting and operatBiY@geries vector network analyzer.

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

i Do not disassemble or modify any part which is not described in this m&isatsembly may result i
declining of the electromagnetic shielding performance, damage to parts in the instrument, etc., thus
the product reliability. In this case, we will not provide free maintenance services even within the w
period.

i Carefully read t R8Safedpeeatioa Guide coofn ttehnitss niann ufa | ,
listed below. At the same time, pay attention to the specific operating environment requirements on
of data.

Attention

Electrostatic protection

Pay attention to anstatic measures in the workplace to prevent damage to the instrument. For details, refi
rel evant 22c&afdGpardtien Goide dif t his manual

Attention

Pay attention to the following requirements before peration:

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

Ui The fan blades and ventilation holes arelitotked, and the instrument is at least 10cm away from the wi
Keep the instrument dry.

Horizontally and reasonably arrange the instrument.

The ambient temperature meets the requirements on the page of data.

The input signal power of the port is withime specified range.

[t e A ot o e

The signal output port is properly connected and not overloaded.
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Influence of electromagnetic interference (EMI):

Electromagnetic interference will affect measurement results, therefore:

i Select the appropriate shielded calitgample: use the dushielded radidrequency/network connectio
cable.

i Please promptly close the cable connection port which is open and not used temporarily or the conne
connected to the matching load.

i Refer to the electromagnetic compatigifEMC) level on the data page.

3.1.1.1 Unpacking
1) Appearance inspection

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

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

Step 4:Do not turn on the power supply of the instrument if the outer package, instrument and accompanying
article is damaged or any error exist®ntact our service consultation center at the service consultation hotline
on the cover. We will rapidly repair oeplace the instrument, depending on the actual situation.

Attention

Handling: the heavy instrument and packing box must be handled by two persons and placed carefully.

2) Model confirmation
Table 3.1 List of Accompanying Articles 8672

Name Quantity  Function

Host computer:

O 3672Series 1 3

Standard:

O Threecore power cord 1 o}

O USB mouse 1 3

O USB keyboard 1 )

O User Manual 1 3

O Packing list 1 d

O Quality Certificate 1 d

Options:

O 201 2-port prograrcontrolled  stey 1 Expand the outpupower range and receivir
attenuator power range of the receiver.

O 4004-port measuring device 1 Expanded to the foywort vector networl

analyzer.

O 401 4-port programcontrolled  stey 1 Expand the output power range and recei
attenuator power range of theeceiver.

O 008 pulse measurement 1 Used for measuring the RFarameter of pulse

O S10time domairmeasuring device 1 Used for measuring thdime domain and

determining and analyzing the discontinu
locations of appliances, clamps or cables.
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O S80frequency offset measuring device 1 Used for measuring the frequency offset,
millimeter wave THz, expandable.
O S82 mixer scalar measuring device 1 Used for measuring the mixer scalar paramet
O S83 mixer vector measuring device 1 Used for measuring thaixer vector parameter.
O S84 embedded local oscillator convel 1 Used for measuring the embedded I
measuring device oscillator converter.
O S86 gain compression and tdlomensiona 1 Used for gain compression and tdimnensiona
sweepmeasuring device sweepmeasurement.
O S87 active intermodulation  distortic 1 Used for measuring the active intermodulal
measuring device distortion signal.
3672A/B accessory:
O 31121 calibrating device 1 Used for overall calibration.
O FBOHAOHBO025.0 1 3.5mm amplitudestabilized phaseompensate
O BOHAOHCO025.0 1 cable, used for overall measurement.
3.5mm amplitudestabilized phaseompensate
cable, used for overall measurement.
3672 accessory:
O 31123 calibrator 1 Used for overall calibration.
O FEOBNOBMO025.0 1 2.4mm amplitudestabilized phaseompensate
O FEOBNOBL025.0 1 cable, used for overall measurement.
2.4mm amplitudestabilized phaseompensate
cable, used for overall measurement.
367D accessory:
O 31123Acalibrator 1 Used for overall calibration.
O FEOBNOBMO025.0 1 2.4mm amplitudestabilized phaseompensate
O FEOBNOBL025.0 1 cable, used for overall measurement.

2.4mm amplitudestabilized phaseompensate
cable, used for overall measurement.

3.1.1.2Environmental Requirements

The operation place a3672 series vector network analyzers should conform to the following environmental

requirements.

1) Operating environment

The operating environment should conform to the following requirements.

Table 3.2 Operating Environment Requirement362

Temperature 0°C-40°C
Temperature range of error| 23°C+5°C (allowable temperature deviation in error adjustment: <1°C)
adjustment
Humidity If the temperature is lower than +29°C, the measurement rangee diumidity
meter should be 20% to 80%, without condensation.
Altitude 0-2,000m (66,561 feet)
Vibration Max. 0.21G, 5500Hz

Attention

The above requirements are for the operating environment of the instrument and not the range of

indicators.

2) Heat dissipation requirements
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In order to keep the operating temperature of the instrument within the specified temperature range, the heat
dissipation space of the instrument should conform to the following requirements.

Table 3.3 Heat Dissipation Requirement8672

Instrument Part Heat Dissipation Distance
Rear side O 180mm
Left and right side O 60mm

3) Electrostatic protection

Static electricity is destructive to electronic components and devices. Generalntigtatic measures can be

taken: combination of conductive table mat and wrist strap; and combination of conductive floor mat and ankle
strap. Antistatic effect will be better when two measures are used at the same time. If used independently, only the
former can make sure the safety. In order to ensure the user safety, the ground isolation resistarstatiaf anti
components must be 1Mqgq at | east.

The follow antistatic measures should be taken to reduce static damage:
i  All instruments must be properlyaunded to prevent static electricity.

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

i  Workers must wear the asdiatic wrist strap or take ath antistatic measures before contact with the
connector or wire or any assembly.

Voltage range

The above antstatic measures are not suitable for the places with the voltage higher than 500V.

3.1.1.3 On/Off

1) Precautions before poweringon

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

3672 series vector network analyzers are equipped with a-ttmee power line interface and conform to the
international safety standards. Confirm that firotective ground wire of the power supply socket is grounded
reliably before inserting the power line into the standard iboee socket to power on the instrument. Floating or
improper grounding may result in damage to the instrument and even pénganieg. Do not use the power line

with no protective measure. Table 3.4 lists the requirements of the external power supply for normal operation of
the network analyzer.

Table 3.4 Parameters of Working Power Suppl$63#2

Power supply parameter Applicable range
Voltage, frequency 220V+10% and 5&0Hz
Rated output current >3A
Power consumption >600W

Prevent mutual interference of various power supplies.

In order to prevent mutual interference of power supplies of various devices, especially the instrument |
damage caused by peak pulse interference of-grogfer equipment, it is recommended to use the 220V
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voltageregulated power supply to powen the network analyzer.

b) Confirm and connect the power line.

3672series vector network analyzers are equipped with the-tloreepower line interface and conform to national
safety standards. Confirm ththe protective ground wire of the power lineof the network analyzer is reliably
grounded before powering on the network analyzer. Floating or improper grounding may result in instrument
damage and even operator injuries. Do not use the power line with no protective ground wire. When the appropriate
power socket is connected, the instrument shell will be grounded through the power line. The rated voltage of the
power line should be no less than 250V, and the rated current should be no less than 6A.

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

Step 2:connect the power socket on the rear panel of the instrument to the well groundexbithrpewer
socket through the power line.

Grounding

Improper/wrong ground might lead to instrumdastroy or even personal injury. Ensure that the protective gr
wire and the ground wire of the power supply are in good contact before poweragtart the network analyze

Use the power socket with protective ground wire. Do not use the extaivlal power line or autotransform
subject to no grounding protection instead of the protective ground wire. If required, connect the commo
the autotransformer to the protective ground wire of the power connector.

2) Initial power-on
The methodand precautions of initial powen are as follows.
a) Connection of power supply

Check the power supply parameters and power cord before initial poveerif@r details, refer to the precautions
before poweringon in 3.1.1.3 of the user manual.

Step 1: onnect the power line. Connect one end of the supporting power line of the network analyzer or the
threecore power line conforming to the requirements in the packing box to the power socket (as shown in Fig.
3.1) on the rear panel of the network analyZée voltage indicator of the network analyzer is marked beside
the power socket to remind the user that the applied voltage should conform to the requieonaets. the

other end of the power cord to the required AC power supply.

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

Step 3: turn on the power switch on the front panelas shown in Fig. 3.3. Do nobenect any device to the
network analyzer before starp. Start the instrument under normal conditions. After-sgarthe indicator
above the power switch on the front panel will turn green.

Fig 3.1 3672 Power Socket Fig 3.2 Switch on Rear Panel of 3672 Fig 3.3 Power Switch on Front Panel of 3672

b) Start-up/shutdown
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i. Start-up
Steplit urn on the power switch (A]06) on the rear pan

Step 2:turn on the power switch in the lower left corner of the front panel. Check whether it is pi2-jed (
In this case, the power indicator above the power switch will turn greeryé&thomy.

Step 3:about one minute is required for the network analyzer to start the Windows 7 system. After a series of
self-inspection and adjustment procedures, the main measurement program will be run.

Then the instrument can be operated.

Prompt

Preheating for cold start of the instrument

In order to meet the performance indicators3672 series vector network analyzer in cold start, preheat it r
than 30 minutes before measurement.

Prompt

Run the analyzer application program.

The applicationprogram will be automatically run after the network analyzer is started. After exitin
application program, you can run the measurement program again according to the following method.

Method 1: click [Start] of the task bar in the lower left cornertbe screen. Point fi°rogram] in the Start menu an
then[Vector network analyzer] in the program sumenu. Click[Vector network analyzer] in the popup submenu.
Then the measurement application program will be run in the analyzer. You can alsediiollitee shortcut key on th
desktop to run the program.

Method 2: press[Reset]in the functional key zone. Then the application program of36#2 series vector networl
analyzer will be run.

ii. Shutdown

Step 1:turn off the power switch in the lower left corner of the front panel (as shown in Fig. 3.3). In this case,
the shutdown process is started (the power supply will be shut down after processing of software and
hardware). After dozens of seconds, the imsemnt will be powered off. The power indicator above the power
switch will turn yellow from green.

Step22t urn off the power switch (AOO0) on the rear pa

Thus the instrument is shut down.

Attention

Shutdown of Instrument

The instrument in normal operation must be shut down by operating the power switch of the froridarue!
directly operate the power switch of the rear panel or directly cut off the power supply of the instrument
otherwise, theénstrument cannot be shut down normally and may be damaged, or the statémeasuremen
data may be lostShut down the instrument properly. In case of failure of normal shutdown caused by
anomaly of the operating system or application prograsssfiPower/Standby] key four seconds at least to st
down the analyzer.

c) Cutoff of power supply

In order to prevent personal injury under abnormal conditions, the power supply of the network analyzer requires
emergency cutoff. In this case, pull ofetpbower cord (from the AC power socket or the power socket of the rear
panel of the instrument). Therefore, sufficient operating space should be reserved for direct cutoff of the power
supply if necessary.

3.1.1.4 Proper Use of Connector
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The connector ishaays required in various tests of the network analyzer. Although the connectors of the calibrator,
test cable and analyzer measurement port are designed and manufactured according to the highest standards, th
service life is limited. Inevitable wear irormal operation may result in declining of performance indicators of the
connector and failure to meet measurement requirements. Proper connection of the connector in maintenance anc
measurement can help to obtain accurate and repeatable results, phel@sggvice life of the connector, and

reduce the measurement cost. Pay attention to the following items in actual operation.

1) Inspection of connector

Wear the antstate wristband in connector inspection. It is recommended to use the magnifying lbeskiche
following items.

1) Check whether the plating surface is worn or deeply scratched.

2) Check whether threads are deformed.

3) Check whether there are metal particles on the connector threads and joint surfaces.
4) Check whether the internal condurcis bent or cracking.

5) Check whether the connector screw is tightened properly.

A Caution

Prevent damage to the instrument port in connector inspection.

Any damaged connector may result in damage to the connector in good conditions even inrtteasusetmen
connection. In order to protect each interface of the network analyzer, the connector must be checke
connection.

2) Cleaning of connector
Wear the antstatic wrist strap before cleaning the connector. Clean the connector accottmdolowing steps.

1) Remove loose particles on the connector threads and joint plane with cleamesswre air. Thoroughly check
the connector. If required, further clean the connector according to the following steps.

2) Soak the linfree cotton swla with isopropyl alcohol (not thoroughly soaked).

3) Clean the dirt and debris on the joint plane and threads of the connector with the swab. Do not apply force on the
internal conductor at the center during cleaning of the internal surface. Do nothleaweab fibers on the central
conductor of the connector.

4) Evaporate alcohol and purse the surface with compressed air.
5) Check the connector for particles and residues.

6) If the connector defect is still visible after cleaning, it indicates thatotmeector may be damaged and must not
be used. Find the causes of damage before measurement connection.

3) Connection method

Check and clean the connector before measurement connection. Ensure that the connector is clean and intact. Wes
the antistatic wrstband in connection. The correct connection method and steps are as follows.

Step 1 as shown in Fig. 3.4, align the axes of two connectors to be interconnected, and ensure that the pin of
the male connector can concentrically slide into the jack dethele connector.

=B

Fig. 3.4 Alignment of Axes of Interconnected Connectors

Step 2 as shown in Fig. 3.5, horizontally move two connectors to make them connected smoothly. Tighten
the connector nut by means of rotation (do not rotate the connector). Alaiive rotation of connectors

during connection.
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Keep it
stationary

Fig. 3.5 Connection Method

Rotate
the nut

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

Keep it
stationary

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

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

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

Torque direction

Stop applying force
when the handle is bent.

Fig. 3.7 Use of Torque Wrench
6) Operation and storage of connectors
1) Connectors should be protected with covers if not in use.

2) Do not place various connectors, air lines and standard calibrators in one box in a messy manner. This is one of
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common causes of connector damage.

3) Keep the corectors and analyzer at the same temperature. Hold and clean connectors with compressed air to
greatly increase the temperature. Do not calibrate the connectors until the temperature is stable.

4) Do not connect the joint planes of connectors. The skianuildust particles cannot be easily removed from
joint planes.

5) Do not place the contact surfaces of connectors down to the hard table. Any contact with solid surfaces may
cause damage to the electric plating and joint planes of connectors.

6) Wear the ati-static wrist band and operate the instrument on the grounded conductive workbench mat to protect
the analyzer and connectors from the influence of static release.

7) Use of adapter

If the type of the measurement port of the analyzer is not applicalie tapplied connector, use the adapter in
measurement connection. In addition, it is a good choice to use an adapter even if the connector type of the
measurement port of the analyzer is the same as that of the port DfJtheThe measurement port che

protected in these two cases, to prolong the service life and reduce the maintenance costs. Carefully check and
clean the adapter before connection to the measurement port of the analyzer. Useghalibygdapter to reduce

the influence of mismatcbn the measurement accuracy.

8) Joint plane of connector

One important concept of microwave measurement is a reference surface, which is the benchmark surface for all
measurements of the analyzer. The reference plane is defined as a joint plane o$tinermasa port and standard
calibrator in the calibration process. Good connection and calibration depends on the complete and smooth contact
at all points of the joint planes of connectors.

Joint plane

N type (female) N type (male)

Fig. 3.8 Calibration Plane
3.1.2 System Recovery and InstallatioRroceduresof Analyzer
3.1.2.1 System Recovery of Network Analyzer

Abnormal shutdown of software, infection of viruses or use of other kinds of software in the analyzer may result in
anomaly of the operating system thie analyzer. In this case, system recovery is recovered. Recover default
settings of the analyzer according to the following steps:

1) Shut down the analyzer and connect the keyboard to the USB interface.

2) Press the [Power/Standby] key in the lowetr defner of the front panel of the analyzer. When the indicator of
the external keyboard is ON and the screen shown i
iSystem Recoveryo, and press [Ent eystmof the keyboarc

windows Boot Manager

Choose an operating system to start, or press TAB to select a tool:
(Use the arrow keys to highlight your choice, then press ENTER.)

CETC41 Vector Network Ana'lzer

Fig. 3.9 Starup Screen
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Fig. 3.10 System Recove8creen

3) If the screen shown in Fig. 3.10 appears, system recovery is started. About 10min is required in the whole
process of system recovery. Restart the analyzer after recovery.

3.1.2.2Updating of Network Analyzer Program

To update program files or install a new program iB@r2series vector network analyzeuble-click fiD:\3672
program installationo . According to t hProggam instadatian eof 3672 serie$ wectome n u
network analyzer], directly pressNlext]. When Belect installation typg appears, selecCompletd. If any other

menu appears, directly clickCfncel. Then doubleclick the icon 0f3672series vector network analyzeon the
desktop or pregfkeset]to start the program.

Specific steps are shown in Fig. 3.11 to 3.17.
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1% Vector Network Analyzer Setup

Welcome

Welcome to the installer for Vector Network Analyzer
1.2, 8.

It is strongly recommended that wou exit all Windows programs before
continuing with this installaticon.

If wou have any other preograms running, please click Cancel and cleose
those programs before restarting this installer.

Otherwise, click Next to continue

WARNING: This pregram is proetected by copyright law and internaticnal
treaties. Unauthorized reproduction or distribution of this prosram
may result in severe civil and criminal penalties, and will be
prosecuted to the maximum extent possible under law.

[ Hext > ] | Cancel |

Fig. 3.11 Start Interface of Installation Program

1% Vector Network Analyzer Setup

License Agreement

Flease read the license agreement below and click Next
to continue.

This software i1s registered by the network analyvzer group of -
the 41st institute of CETC. 4l1l rights reserved.

@1 aszree to the terms of this license asreement

I do noet agree to the terms of this license agreement

| < Back ” Next > | | Cancel

Fig. 3.12 License Protocol Interface
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1% Vector Network Analyzer Setup

User Information

Enter vour user infermation and click Next to continue.

Name:
SET2
Company :
eidi]

< Back ][ Next > l ’ Cancel

Fig. 3.13 User Information Input Interface

1% Vector Network Analyzer Setup

Installation Folder

Select an installation folder and click Hext to
continue.

The software will be installed in the folder listed below. To install
to a different folder, either type in a new path, or click Change to
browse for an existing folder.

Install Vector Network Analyvzer to:

C:\Program Files\CETC41'Network Analvzer Change. .
Space required on drive: 135 NE
Space available on selected 62133 NE

’ < Back ][ Hext > ] ’ Cancel

Fig. 3.14 Interface of Installation DirectaBelection
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1% Vector Network Analyzer Setup

Select Install Type

Select an installation type and click Next to continue

:@:Typical

Installs the most commen program features. Recoemmended for most
USErS.

f:Conplete
411 prosram features will be installed. (Reguires the mest disk
space. )

=::Cust01

Lets wou choose which program features you want installed
Recommended feor adwanced users only.

I < Back JE Next > | I Cancel J

Fig. 3.15 Interface of Installation Type Selection

1+ Installing Files

Installing Files

The program files are being installed

Flease wait while the necessary files are installed

Installing..
C:WProgram Files\CETC41Y. .. \ErrorMessage. dat

Fig. 3.16 Installation Waiting Interface
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1+ Vector Network Analyzer Setup

Installation Complete

Installation completed successfulliy.

Vector Network fnalvzer 1.2.8 has been successfully installed on vour
system.

Please click Finish to exit this installer.

Fig. 3.17 Interface of Installation Completion

3.1.3 Routine Maintenance

This section describes the routine maintenan@5d2series vector network analyzers.

3.1.4.1 Cleaning

1) Cleaning of instrument surface

Clean the instrument surface according to the following steps:

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

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

Clean the display aftex certain period of use. Follow the steps below:

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

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

Step 3 dry the display with clen and soft cotton cloth.

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

Attention

Clean the display.

There is antstatic coating on display surface, do not use fludbiel@ring detergent or acidic/alkaline detergent.
not spraydetergent on display panel directly, otherwise it may penetrate into and damage the instrument.

3.2 Front Panel & Rear Panel

This chapter introduces the elements and functions of the front panel, rear panel and operation in®@8%e of
series vector network analyzer.
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6 Front panet—— e e R — — 27
® Rear pane—— S— S— N — 33

3.2.1 Front Panel

This section describes the structure and functions of the front paBéV2&eries vector network analyzers. The
front panel is shown in Fig. 3.18.

Fig. 3.18 Front Panel @672

1) Input key zone
The keys are used to enter measurement settings, as shown in Fig. 3.19.

)
SBIEREN -
EBlERIEN
EB[EB[E] -
oDEe -

Fig. 3.19 Input Key Zone @672

a) [OK] key

Confirm the settings and input values in the dialog box and close the dialog box,eequival t o t he @ OKO

the dialog box.
b) [Cancel] key

l gnore the settings and input in the dialog box
dialog box.

c) [Soft Key] key

Recallthe soft keyboard of the Windows 7 system.

d[BkSp/ Y] key

Move themarkerback and delete the original input after entering.
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e) Number keys
Include 09. Enter the numbers in measurement setting and press the corresponding unit keys to complete input.

f) Unit keys
End the number input and distributerat to each input value. The unit corresponding to each key is as follows:
[G/n] G/ns (109/10)
[ M/ g] M/ gs (€06/ 10
[k/m] k/ms (103/163)
[+] Basic units include dB, dBm, degree, second, Hz or dB/GHz. The keys can also be used

values withnau n i t and have the functions of t he

2) Adjustment key zone
Include navigation keys and knobs, as shown in Fig. 3.20.

Fig. 3.20 Adjustment Key Zone 8672
a) Knob
Rotate the knob to adjust the set value in the current active input box.
b)[ YTab] a n @ab][key
U  Move left or right to select the menu.
U Switch the active options in the dialog box.
c) [9] and [Z] key

Move up and down in the menu to select the menu item. They also have the following functions in the dialog box:
changing thevalue, selecting the item of the drdpwn list, and selecting the desired option in a group of option
buttons.

3) Setupkey zone
The zondncludes6 commonly usekleys, as shown in Fig. 3.21.
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F

Fig. 3.21SetupKey Zone 0f3672
a) [Freq] key

Shortcut key toset the frequency. Thstart frequency,stop frequency, center frequency, frequency span and
frequency offset can be set in the normal mode. The frequency corresponding to measurement can be set in the
multi-function option measurement.

b) [Power] key

Shortcut key to set the power. The power level, postareON/OFF, power, power attenuation and power slope
can be set in the normal mode. The power corresponding to measurement can be set inftivectioumtoption
measurement.

c) [Meas] key

Shortcut ke for measurement. & used to set up measurement parametexuwénttrace. It can set up-S
parameter and receiver in ordinary mode and can set up measurement parameters of corresponding mede in multi
function option measurement. For instance, it cainup ficompression gain CompGairi2in the measurement

mode of amplifier gain compression.

d) [Sweef key
Shortcutkey for sweep setup. It can set up sweep tpoat, type and other parameters.
e)[Trigger] key

Shortcut key for trigger setupt can set up trigger modes at remain, single time, gsagep,continuous sweep
and so on.

f) [Scalg key

Shortcut key foscalesetup. It can set upe scaleof currenttrace, reference value and position, which makes trace
observation easy and convenient.

4) Menu Key Zone

The Menu Zone includes 9 Menu Setup keys except for [Help], as shown in Fig. 3.22.
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MENU

Trace

Analysis System

Fig. 3.223672Menu Key Zone

a) [File] key

Openthe mainfilemenl.he pri mary menu wi ||l be di splRecglte.d f Br itrhte
AMi ni mize application programo and AExito.

b) [Trace] key

Open the mairtfraceme n u . The primary menu wil|l be dieepl @&aPped et

trace0 |, NnSebecfi Mbew pcieffimeBlced andeiMMaxi mi ze trac
¢) [Channel] key

Open the main channel menu and the current channel will be selected automatically. The primary menu will be
di splayed in the auxili@pgnmehanballo, "TChosel chalneal
channel 06 and fAHardware settingo.

d) [Stimulus] key
Open the mairstimulusme n u . The primary menu wil| be displayed
APoweSweep Bnd ATrigger 0.

e) [Responsekey

Open the main response menu. The primary menu wil|l
AFor mat o, iScal edo, ADisplayd and fiAverageo.

f) [Cal] key

Open the main calibration menu. The primary menu will be displayed in the auxiliary bnarnu : ACal i br a
ACorrection ON/ OFFO, Ailnterpol ation ON/ OFFO, AiPort
APower <calibrationo.

g) [Marker ] key

Open the maimarkermenu. The primary menu will b Markeéd SMarkea y e d i

funct Markerss,e aifh Markera tft r i b uMakérd iasy!l afiyndarkeri$ énabledat present, the
marker1l will be enabled automatically in the default mollea markeris enabled, the currembarkerwill be
selected automatically.

h) [Analysis] key

Open the main analysis menu. The primary menu wil|l
ATre&cati sticso, ATéGe Damaim , i WIS hRetumid 13 s @ IEquatidnEdii t or 0O .

i) [System] key

Open the main system menu. The primary menu wil|l b
AiRecord/ RuSp@,.ct fi &pnoe dadkBa rndd,0 wWisR e s &Jderst, a thheéllu sdleam guage 0.



3 Introduction to Use

3.2 Front Panel & Rear Panel

5) Function Key Zone
The Function Key Zone includes 4 commonly used keys, which are set on the left of the scree, as shown in

Fig. 3.23.
-

1}

;

Run

—_— =

elp

|

Fig. 3.233672Function Key Zone
a) [Help] key

Open the main help menu. The primary menu willdbé s pl ayed i n the auxiliary
AProgramming manual 6, ATechnical supporto, AError ir

b) [Macro/L ocall key

If the analyzer is programmed, press this key to switch to the macro state. If the analyzpragnaotmed, press
this key to open the macro menu.

¢) [Record/Run] key

It is a shortcut key to enable the recording/running function of the analyzer. Press the key to automatically start
recording. If recording is completed, press this key to automatistty running. This key is only effective for
Record/Run 1, and cannot be used to control Record/Run 2.

d) [Prese] key

It is a shortcut key tpresethe analyzer. If the user has savedtesets t at e and t hepreselsemt fen
is ticked press this key to recover the state saved by the user; otherwise, the system reset state will be recovered.

6) USB Interface

The USB interface can be connected with the keyboard, mouse and other USB devices. The front panel is equipped
with four USB interfces in total and conforms to the USB2.0 specifications. The interface jack is of A type (four
embedded contacts; Contact 1 on the left side). The features of each interface are as follows:

il Contact 1: Vcc, 4.75V%.25V; maximum output current: 500mA.
it Contact 2: data

i Contact 3: data +.
u

Contact 4: ground.
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Fig. 3.20 USB Interface

7) Display screen
As shown in Fig. 3.2 the display screen of the analyzer is a TFT LCD screen. Technical indicators are as follows:
i 12.%inch touch screen
U Resolution: 1288800
U Vertical refresh rate: 60Hz
Horizontal refresh rate: 48.4Hz
For the function and setting detailSstupof eaaehydesptnasy

R

File Trace  Channel  Stimulus Response  Cal  Marker  Analysis System  Help

Trace 1 Reference [[12.990100000GHz ]l
Start | 10. 00000CKHz [ step [ 28 5000000000Hz EH  Points [zo1 [|| m[m]w  E|sn|sn|sn|sn
wer (1 ~]onfe  Stimu[13.2550000006Hz [ Deltal Max | Min | Start | Ston | Center| |

Marker 1
Transforn | Gating | |Transforn Start/Stop w| Start |-10.000ns |5 Sten | 10.000ns B fore. .. | %
S11 LagM 10.00004dB,/0. 0000dB

Marker 2
40. 000

30. 000 Marker 3

20. 000

- Reference
0ooop— 0 R B B —

. Markers

-10. 000

Turn off

Markers

WEL Gl
Properties

rt:10. 0000NHz — More >
| stinulus | Response

13. 2550CHz 0. 00dB

13. 2650GHz 0. 00dE

13. 2650CGHz 0. 00dE

12. 9901CHz 0. 03dB

=
e
=
e
i
e
—

CH1 S11 COR: OFF CONTROL: LOCAL REF: INT
Fig. 3.5 Display Screen of Analyzer
8) [Start/Standby] key andindicator

The [Start/Standby] key and indicator are shown in Fig. 8.2he power switch is used to start the analyzer
or enable the standby state of the analyzer.

U The indicator is green when the analyzer is started.
U The indicator is orange when the anelyis in the standby state.

U  Press the power button to start the analyzer. Then the Windows 7 operating system will be run automatically
and the measurement application program will be loaded.

U When the power button is pressed in the standby statentidgzer will automatically exit the application
program. When the power supply will be turned off, the standby state will be enabled.

U  This is only a standby switch. It cannot be directly connected with the external power supply or used to cut off
the conmction between the instrument and external power supply. The external power supply of the analyzer
can be shut down by the power switch on the rear panel. The connection between the analyzer and external
power supply can be fully cut off by removing theveo line.
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e

Fig. 3.5 [Start/Standby] Key and Indicator
9) Test port

As shown in Fig. 3.2 the test i s equi pp/24nmiii83mm (male)dest pdrtg fora n d
switching between the RF source and receiver, so as to measDtdTthie two directions. The yellow light is used
to indicate the source output port.

Fig. 3.2 Test Ports of Analyzer

3.2.2 Rear panel

This section describes the structure and functions of the rear paB&rl2$eries vector network analyzers. The
rear pankis shown in Fig. 3.26.

l ® ™ ° o o ¢ ™ i
e 'Q.QEE—/tﬁe iﬂ
~ » e — 1 e @
S e @ ‘ e
- 9 o o ©  ©|

T o c— 96@99@@

Fig. 3.8 Rear Panel of Network Analyzer

1) 10MHz reference connector

10MHz Ref In

Fig. 3.2 10MHz Reference Connector
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a) 10MHz Ref In

As shown in Fig. 3.2, the BNC (female) connector can be used for connection between the analyzrteanal

reference signal. The 10MHZ external reference signal detected by the port will be used as the reference frequency
of the instrument, instead of the internal reference frequency. The A@dMtence input port has the following
features:

0  Input frequency: 10MHE+1ppm

U Inputlevel:-15dBm to +20dBm

0O I nput i mpedance: 200q
b) 10MHZ Ref Out

The reference signal with the following features can be provided for the outside through the BNC (female)
connector.

0 Output frequency: 10MHz+1ppm

i  Signal type: sine wave

U Output level: 13dBmN4dBinto50q
0O Output impedance: 50 q

2) GP-IB connector

As shown in Fig. 3.28, this is a pin D-type female connector, meeting the IEEEB standards. It is used to
transmit and receive GPIB/SCPI commands.

GP-IB

=

Fig. 330 GeneralinterfaceBus Connector

3) LAN connector

As shown in Fig. 3.29, this is a 10/100/1000BaseT Ethernet connector of starpdarsti8icture, and three data
rates can be selected.

Fig. 331LAN Connector
4) USBconnector

As shown in Fig. 3.3 the connector jack isf @ype A (four embedded contacts; with Contact 1 on the left side)
and Type B. Type A connector can be connected to the USB mouse, keyboard or other USB interface devices. The
rear panel is equipped with four interfaces in total. The interface features fattows:

U Contact 1: Vcc, 4.75\6.25V, max. 500mA
U Contact 2: data

U Contact 3: data +
u

Contact 4: ground
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Type B connector is mainly used for control. The network analyzer can be connected to the external computer or
remote device through SCPI controhe rear panel is equipped with one interface.

Fig. 3.2 USB Connector (Bype on the left and Aype on the right)

USB

5) Video graphic adapter (VGA) output connector

As shown in Fig. 3.31, this is a{dn D-sub female connector to be connected with thereal VGA display of
corresponding resolution. In this case, the user can observe the internal and external display at the same time.

VGA

: ﬁ-A

Fig. 3.3 Output Connector of Video Graphic Adapter (VGA)

Rightclick the mouse on the Windows deskt@onfirm the multidisplay mode by the rigkdlick menu, as shown
in Fig. 3.3

View ’
Sort by ’
Refresh

=2 Graphics Properties...

@« Graphics Options ’ Output To Monitor

»
Panel Fit ’ Built-in Display
New »
Hot Keys * ' Clone Displays »
B Screen resolution Tray Icon ’ Extended Desktop Monitor + Built-in Display
& Gadgets Balloon Notification ’ Built-in Display + Monitor
& Personalize Rotation ’
»

1 Profiles

Fig. 3.31 Configuration of Multidisplay Mode

U If [Monitor] is ticked, only the external VGA display to observe the measurement results, and the internal
LCD display of the aalyzer will be ineffective.

0 If [Built-in Display] is ticked, only the internal LCD display of the analyzer is used to observe the
measurement results, and the external VGA display will be ineffective.

U If [Monitor + Built-in Display] is ticked, the interndlCD display and external VGA display can be used as
the same time to observe the measurement results.

6) Lo Out and RF Out connector

As shown in Fig. 3.3the 3.5mm female interface is used for LO output and RF output. The LO interface is used
for internal LO signal output, and RF interface for RF source signal output. The connector can be used for fault
detection and millimeter wave spreading. The interfeatures are as follows:

i Frequency range of LO output signal:
12.535MHz13.507606GHz/26.507606GHz
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i  Power range of LO output signattdBm to 6dBm
U  Frequency range of RF output signal: 3.2G3z5GHz/26.5GHz
Ui  RF output signal power3dBmz+2dB

Lo Out RF Out
< L

——

® @

Fig. 3.3 LO and RF Output Connector
7) Pulsel/O connector

As shown in Fig. 3.8 this is a 15in D-type female connector. The workistateof the internal pulse generator
can be monitored synchronously through this interface. In addition,

Electrical featureare as follows:

U  Pulse width range: 33ns to 60s
U Pulse transition time: 30ns

U Inputimpedance: 1IKOhm

i DCinput; 5.5V

U  Drive voltage: OV (off)+3.3V (on)

Pulse 1/0

- —

Fig. 3.3 Pulse 1/0 Connector
The pin definition and description are as follows.

Table 3.5 Pin Specificatns of Pulse Input/Output Connector

Pin Function description
1~5 intermediatefrequency pulse gate input A/B/C/D/R (TTL)
6,9, 15 Reference ground
7 Input of pulse synchronization trigger
8 Input of source pulse modulation drive
10~13 Pulse output# (TTL)
14 Vacancy

8) Ext IF | nput connector

As shown in Fig. 3.3 five SMA interfaces are used for exterifalinput of the vector network. THaport model
is marked with A, B, R1 and R2, and the f@art with A, B, C, D and R. Features arda@ws:

0 I nput i mpedance: 500q
U RFinput; 23dBm

i DCinput; 5.5V

U  0.1dB compression poirf9dBm

D/R2 C/R1 R B

@ @ @ Ext IF Inputs @ @
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Fig. 3.3 External MediurArequency Input Connector
9) Automatic test interface connector

As shown in Fig. 3.8, this interface is a 3fin female connectofhe network analyzer and material handler can
exchange signals through this interface to provide a stable and reliable automatic test environment for the user.

Handler 1/0O

-

-

-~

L/

Fig. 3.3 Automatic Test Interface Connector

The port is composed of TTL array and hasfttlewing electrical features:
a) Input voltage range0.5V to 5.5V

High level of TTL: 2.0V to 5.0V

Low level of TTL: OV to 0.5V

b) Output current/voltage rangdOmA to 10mA
Output current

High level of TTL:-5mA

Low level of TTL: 3mA

Output voltage:

High level of TTL: 2.0V to 3.3V

Low level of TTL: OV to 0.8V

The pin definition and description are as follows.

Table 3.6 Pin Specifications of Automatic Test Interface Connector

Pin Function description

1 (lower left corner) ground

2 Input 1

3,4 Input 1and 2

512 Output port AGA7

1317, 19 Output port BOB5

22-25 Input/output port C&C3

26-29 Input/output port DED3

18 external triggering

20 Output port B6/Index signal
21 Output port B7/Trigger Ready
30, 31 Port C/D State

32 Output port OK

33 Pass/Faistateinformation

34 End ofsweep

35, 36 +5V and Pass/Fadtateinformation confirmation

10) Extension interface connector
As shown in Fig. 3.8 this interface is a-fin D-type female connector.
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Power 1/0

- - -

Fig. 3.3 Extension Interface Connector

The pin definition and description are as follows.

Table 3.7 Pin Specifications of Extension Interface Connector

Pin Name Function description
1 and 2 (lower lef+15V,-15V 15V@400mA
corner)
3,4 Analog output port 1 and 2 | The +£10V@100mA outputesolution can be controllg
to be 2.44mV by means of internal setting.
5 ACOM Ground wire of system
6 GndSence Ground wire of analog input/output detector
7,8 Analog input port 1 and 2 Analog input +10V@1.22mV resolution
9 Power switch Power switchinput

11) External tester interface connector

As shown in Fig. 30, this tester interface is a D¥ female interface, including 13 addresses and data

multiplexing lines, three control lines and one interruption control line, and is used to contsteheal tester
(such as the external spread spectrum controller).

Test Set 1/10

Fig. 340 External Tester Interface Connector

Table 3.8 Pin Specifications of Interface Connector of External Test Instrument

Pin

Name

Function description

1, 15, 16 and 18 (wit
Pin 1in the lower lef
corner)

Address selection b
of test device

The initial bit of grounding is the lowest. Once an external de
is connected successfully, the bit will be increased by 1.

2

Waiting forsweep

Use the programsontrolledsweepswitch to trigger and introdug
the time delay mode.

3~6,9~11, 17, 19~23 Address  bit AD®|Used to output the data address or receive/send data informg
AD12
7,12 ground Reference ground wire
8 Address switch LAS |The low level means that the addrésformation is transmitted
present.
24 Data switch LDS The low level means that the data information is transmitt
present.
25 Reading and writini The low level indicates output, while high level indicates
prompt RLW input.
13 Inputinterruption Read the TTL inpustateaccording to the program.
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‘14 Unconnected Maximum range: +22V100mA

12) Trigger input/output interface connector

As shown in Fig. 31, this interface is an external and auxiliary trigger input/output interfeecific functions
are as follows:

U  External trigger inpuif it is enabled, the vector network analyzer will be triggered according to the connector
signal.

i External triggerready f it i s enabl ed, the vector nthéextermak ana
device through this interface.

0 Auxiliary triggerinput1/2i f it i s enabled, the external device \
device is ready to receive trigger signal) to the vector network analyzer through this interface.

0  Auxiliary triggeroutput2/2 f it i s enabled, the vector network a
interface before (or after) one measurement.

Trg Ins Trig Oul AUXTngin1 AUX TripOul 1 AUX Trigin2 AUX Tng Qut 2 28\

Fig. 341 Trigger Input/Output Interface Connector
13) 28V (BNC) interface connector
As shown inFig. 3.40, this BNC (female) connector can be used to drive a noise source.

28V

Fig. 3.2 28V (BNC) Interface Connector
3.3 Analyzer Interface

The analyzer interface is used to guide the user to use and set the analyzer, and includes the firietfpaael
and user interface.

0 Front panel interface—— R R R - 39

0 Mouse interfface—— —_— — —_ — 40

3.3.1 Front Panel Interface

As shown in Fig. 3.3, the user can use the keys of the front panel to set and operate the analyzer according to the
above two methods. The analyzer can be ragiellyoy the following steps.

U Press the corresponding front panel key to activate the auxiliary menu bar.
Ui Observe the functional items of the auxiliary menu bar.

U  Press the correspondipgnel for required function.
1]

Enter the value (if required).
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Entry key
zone

Adjust key
zone

Setup key
zone
Menu key
zone

USB zone

Fig. 3.8 Front Panel Interface

3.3.2 Mouse Interface

As shown in Fig. 34, the mouse can be used to realize the following operations.
Click themenu barto display the drojglown menu.

Click theinput toolbar to adjust the entered number

Click thecursor toolbar to use thearker

Click themeasurementtoolbar to add the measureméaice
Click thescanningtoolbar to controbweepof the analyzer.

Click theexcitation toolbar to sesweepstimulus

Click thetime domain toolbar to setime domain

Rightclick the mouse on the screen to display the fidjiok menu.
Click thetrajectorybar to select the curreattivate trace

Right-click the mouse on thieacebar to set the curreattive tracen the rightclick menu.

[t B e B e S B et S e S e S e S e B ety

Click theauxiliary menu bar and shortcut toolbar to perform corresponding settings.
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M easurement Scanning Excitation Shortcut bar ( Auxiliary ) ( Shortcut
toolbar toolbar tool bar push/pull button menu bar menu bar

fctor Nework Analyz< I8 N V. -—

ile Trace  Channél _ Stimulus 7Responss Cal  Marker  Analysis System Heip 201/.12.04 1124

(hdnl’el 1 IF Bandv.idth | 1.000kH ( TRA(
(' 1nput toolbar it ot e | +.] +.| L Tables
B sn |sn | su[sz2| - m 4[> |start [T0. 000000MEZ [ ston [ 26. 50000000068z B oints [z00 [

mer [t ~]on  Stimu[13.255000000GHz 5] Deltal Wax | Min | start | Ston |\genter| " Hide

X ®
Cursor toolbar Transforn [ Gating [ [Transforn Start/Step | Start |-10.000ns [ Stop [ 10.000ns N Kore.... | X| Table
T N

® Marker

- - y gt 00dB
I 74 | ||© Table
toolbar 0 = )
® Limit
" Table
Title bar )
. Segment
O
"o 1 Table J
Trajectory 5
DA S S S PN VSIS VSOV S A SRy S SR B Riopl
| SR
=
State

-40
Table z
‘ Stop Return
on 10. 000MHz 1. 000GHz 21 \

1
2 |oFF 1. 000GHzZ 50. 000CHz 21
Favorites

Status bar Ready CH1 S11 COR: OFF CONTROL:LOCAL REF:INT

Menu bar

)
Start:10. 0000NHz —
| start

Fig. 3.4 Display Screen of Analyzer

3.4 Trace, Channel and Window of Analyzer

0 Trace p— p— p— — 41
0 Channel—— p— p— p— p— 41
0 Window — p— p— — 42
3.4.1 Trace

The trae is a series of measurement data points. &sattings will affect the mathematical operation and display
of measurement data. Only thetthgs of the active traccan be changed. Click the correspondingérstate
button to active the trec  For det ai | e dchasge trae bctivgtion stat® f e4f2 Stiectior of
Measurement Paramedelraee settings include:

i Measurecarameters
Display format

Scale

Trace operation
Marker

Electrical delay

Phasedeviation

- A ot ot o e A e

Smoothing

U Time domairtransformation

3.4.2 Channel

The channel includes the teacThe analyzer supports 64 channels in total. Channel settings are associated with
measurement of the tra the channel. The same channel settings are applicablecesin the same channel.

Only the settings of the active channel can be changed. Ontrad¢k& the channel is activated, the channel will
also be activated. For detailed settings of the attaee  r e fCleangeirbceactivationstat®  a@l.2 Sefiection

of Measurement Paramede€Channel settings include:

U  Frequency span
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Power

Standard data
Intermediatdrequency bandwidth
Number ofsweeppoints

Sweepsetting

[t B et o S A o A

Average

U  Trigger (for some settings)

3.4.3 Window
The window is used to observe the measureitnaoé The analyzer supports 32 windows at most, and &igtds
can be displayed at most in each window. Set the window display jyidve] me n u . For deiPail s,

Stup of Analyzer Displag .
1) Create a new window.

Menu path:[Response] > [Display] > [Window] > [New window] Then a new window will be create@he
default setting of the traén the window is &, indicating Channel 1.

Response Cal Marker Analysis System Help
Measure
Measure Balanced
Format
Scale
Display Overlay 1x
Avg Stack 2x
Scale... Split 3x
IF Bandwidth... Quad 4x

Windows New Window

Display Items Close Window...

Meas Setups.. Tile
Toolbars Cascade
Minimize
Title Bars Maximize
M Status Bar
Size Box

Dialog Transparent...

Fig. 3.4 Creation of New Window
2) Use the full screen window.

If several windows are opened at the same time, the wiiche unclear as a result of too small window size. In
this case, one window can be displayed in the full screen so as to better observe iin¢heagindow.

Use the mouse to display one window in the full screen according to the following thheglsnet
g I'f the title bMaximized dbpdened, inl itk tthdlfe bar of t h
U If the title bar is closed, doubtdick the mouse in the window to be maximized.
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i Menu path: [Display] > [Window] > [Maximize].

3.5 Data Analysis

0 Marker — p— p— — 43
0 Traceoperation and statistiess—— —_— —_— — 52
0 Limit test — — — p— 54
0 Ripple test—— e — — — — 56
0 Bandwidth test—— — — — — 58
0 Equatio editor — —_— —_— — 61

3.5.1Marker

Use themarkerto read the measurement data, search the values of specific type or chastgeullis settings.
Nine normalimarkes and one referenerarkercan be used at most for each &ac

3.5.1.1 Createmarker
1) Use ofmarker functions
a) Marker toolbar

Menu path: Response] > [Display] > [Toolbas]. Click [Markers] in the toolbar submenu to display the
marker toolbar.

Select thenmarkerto be opened in théMarkers] box.
Set themarkerstimulusvalue in thg Stimulus] box.
Click the[Open] check box.

Response| Cal Marker Analysis System Help

Measure »
Format ’
Scale >
»
»

Display Overlay 1x
Avg Stack 2x
Scale... Split 3x

IF Bandwidth... Qs s
Windows »
Display Items v
-I Meas Setups...
I Toolbars » Active Entry

Tables r| v Softkeys
Markers
Measurement
Sweep Control
Stimulus
Transform

All Off

Title Bars
v Status Bar
Dialog Transparent...

Fig. 3.4 Creation ofMarkerby Marker Toolbar

b) Marker menu
Menu pathiMarker] > [Marker] . Themarker submenu will be displayed.

Click themarkerto be opened in the subenu.
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Marker Analysis System Help

Marker Marker 1
Marker Functions Marker 2
Marker Search Marker 3
Marker Properties... Marker 4
Marker Display... Marker 5

Marker 6

Marker 7

Marker 8

Active Marker Off
All Off
Show Table

¥ Hide Table

Fig. 3.47 Creation ofMarkerby MarkerMenu
¢) Marker dialog box
Menu path{Marker ] > [Marker ] > [Marker ...]. Themarkerdialog box will be displayed.
Select thanarkerto be opened in thigarker ] box.
Set themarkerstimulusvalue in thg Stimulus] box.
Click the[Open] check box.

Marker Analysis
Marker i
Marker Marker 1 + | [“liii Stimulate | 33.505000000GHz E
Marker Functions
D]:Ielta Format Default Format b
Marker Search [Diserete
[ IFixed
Marker Properties...
P C-:nupled Marler=
Marker Display... Close A11 ] [ 0K

Fig. 3.8 Creation ofMarkerby MarkerDialog Box

2) Marker dialog box

a) [Marker ] box

Select themarkerto be defined.

b) [Stimulus] box

Define thestimulusvalue of Xaxis of the selectemharker

¢) [Open] check box
Select it to open thmarkerin themarkerdialog box and clear it to close thearkerin themarkerdialog box.
d) [Delta] check box

Select it to display the relative values of the selentatkerandReferencemarker If the markerR is not opened,
select the check box to automatically open the refeneracker
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€) [Advanced marker...] button

Click it to display the advancedarkerdialog box.

f) [All Off ] button

Click it to close all the openeadarkes.

3.5.1.2 Movemarker

1) Activate themarkerto be moved in one of the above three methods.

2) Move themarkerin one of the following methods.

a) Click the[Stimulus] box in themarkerdialog box and move thaarker in the following method.
i. Directly enter themarkerstimulusvalue.

ii. Rotate the knob to move timearker

jii. Click the[ Yof[ Zr the[Stimulus] box to change thearkerstimulusvalue.

iv. Presy Yot[ Zr theadjustment key zoneto change thenarkerstimulusvalue.
b) Click the Btimulug box in themarkertoolbar and move thearkerin the following method.
i. Directly enter thestimulusvalue.

ii. Rotate the knob to move timearker

jii. Click the[ Yof[ Zr the[Stimulus] box to change thearkerstimulusvalue.

iv. Presy Yot[ Zr theadjustment key zoneto change thenarkerstimulusvalue.
¢) Move themarkerin the input toolbar in the following method.

i. Directly enter thestimulusvalue.

ii. Rotate the knob to change tsiEmulusvalue.

iii. Press[ Yoi[ Zr theadjustment key zoneto change thenarkerstimulusvalue.
iv. Click the Up and Down arrow in the input box to changenthekerstimulusvalue.
3.5.1.3Marker search

Search thepecific measured value with tingarkersearching function. If no matching measurement data are found,
themarkerwill remain unchanged in the current position.

1) Marker search method:
Menu pathfMarker ] > [Marker search].

Set themarkersearch in the dialog box. CligExecute]to executenarkersearch anfiOK] to close the dialog box.

Marker Analysis System Help
Marker

Marker Functions

Marker Search

Marker Properties...

Marker Display... Next Peak
Peak Right Marker Search Type
Peak Left Mz 1 v M e i mam v | Execute |
Target
[racking

Left Target Seerraih
Right Target

Full Span b
Bandwidth

User Span
Filter Test

Start |:| Stop |:|
Marker Search...

Max

Min

Fig. 3.8MarkerSearch
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2) Marker search dialog box

a) Marker zone

Select thamarkerto be defined for search.
b) Searchrange zone

Define the range ofmarkersearch. The default searchingeis thefull bandwidth. In addition, the instrument
supports the search oine user settings Theuser settingto be selected must be defined in tser range. The
searchrangesset by usersare allowed to be overlapping. Variousrkes can be applied in one searahge Fig.
3.48 shows a group of seamangesset by users.

User setting | User setting 3
User setting 2

Fig. 350 Schematic Diagram of Search Domains SetlaykerUsers
c¢) Userspan
The[Start] box andEnd] box within theuser spanare used to define the searahgeset by the user.
d) Search type zone
Define the type omarkersearch. The analyzer supports the following 10 search types:
U  Minimum : search the minimum measurement data point.
i Maximum: search thenaximum measurement data point.

i Right peak search next effective peak value on the right side afndmder The peak must be defined at
first.

The peak is defined according[@threshold] and[Offset]. The minimum peak point is defined in fidreshold]

box. The effective peak point must be above the threshold value, and the valley points on both sides may be less
than the threshold value. The minimum vertical distance between the peak value and valley value is defined in the
[Offset] box. Thevertical distance between the effective peak value and valley values on both sides must be more
than the offset value. The analyzer settings in Fig. 3.49 are as follows:

Threshold-50dB

Offset: 10dB

Scale: 10dB/grid

i. Peak A is effective, and the thredthand peak value conform to the requirements.
ii. Peak B is not effective, and the offset does not conform to the requirements.

i . Peak C is not effective, and the threshold does not conform to the requirements.
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_________ ------f--4--A

>x__ B _ /T /‘.____________“_.__

Fig. 3.51 Schematic Diagram of PeaklitarkerDomain

U Left peak: search next effective peak value on the left side ofrtheker The peak must be defined at
first.

0 Next peak search next peak lower than the curreatkeramplitude. The peak must be definedirst.

i Target: enter the search target value in fbeg] box and cliciiExecute]. Themarkerwill move to the
first target value on the right side of the curnaratrkerlocation. Then continuously clidiExecute], and
the markerwill move to next targetalue on the right side until it reaches the maximaiimulusvalue.
In this case, thenarkerwill return to the lowesstimulusvalue to search the target value.

W If the [Discrete] is selected in thfAdvanced] dialog box, themarkerwill move to the dismete data point
corresponding to the target value.

Y If the [Discrete] is cleared in thgAdvanced] dialog box, themarkerwill move to the interpolation data
point corresponding to the target value.

U Left target: only search the target value on the left side of the cumarker
i Right target: only search the target value on the right side of the cumarker

0 Bandwidth: if the bandwidth searching function is selected, set lihnel (default:-3dB) below the pak
in the level box and measure the bandwidth at the set level, as shown in EidgJsg barker 1-4 for
measuremenMarker 1 is used to search the maximum peak vallerker 2 to search the point of specified
level on the left side of the pedidarker3 to search the point of specified level on the right side of the peak,
and Marker 4 to search the center of the bandwidth. The following information will be displayed after
measurement.

Bandwidth: frequency difference between the right and left cutaftirecy point.

Center: frequency of the middle point between the right and left cutoff frequency point.

Q: value calculated by dividing the center frequency by the bandwidth.

Loss: value measured at the center frequency point of the bandwidth.

Left cutoff: minimum frequency of two points below the specific bandwidth level of the signal peak.

Right cutoff: maximum frequency of two points below the specific bandwidth level of the signal peak.
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35. 000 $21 LogM 20. 0000dB/-65. 0000dB
6250GHZ
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Fig. 3.8 Bandwidth Search

U Filter test: the analyzer has a special shortcut function to test the filter, and all test parameters will be
automatically displayed on the screen so that the user can directly observe measuremeniAgesults.
manual setting in the test is eliminated, ¥ieéocity of filter test is greatly increased. As shown in Fig. 3.51.

Eight parameters of the filter test are displayed in the upper left corner of thetiaen theilter test is started,
bandwidth searchwill be automatically enabled, and six parameters of tinelalth test will be displayed in the
upper right corner at the same time.

Level of Bandwidth 1: set the level of Bandwidth 1 in the input box.
Level of Bandwidth 2: set the level of Bandwidth 2 in the input box.

Percentage frequency offset: set the paegmnof frequency offset in the input box.
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Marleer Search Type

Mo 1 w Filter Test
Bt1 | -3.00a8 [3] (Oewe  [(Trackine

B2 | -30.00a[3] off | 10% 2]

Search

Full Span W
Uzer Span

Start |:| Stap |:|

Fig. 3.3 Filter Test
e) [Execute] button
Click the[Execute]button to execute ormaarkersearch of specified type.
f) [Tracking] check box

If [Tracking] is selected, the search function will be executed after@aebpaccording to the current search type
andrangesetting. In this case, thearkerwill be in the desired position after eamheep

3.5.1.4Marker function
1) Use ofmarker functions

Some settings of the instrument can be changed according toattker activation position, such as tistart
frequencystopfrequency, etc. The setting method is as follows.

Menu pathfMarker ] > [Marker Functiong].
Marker Analysis System
Marker
Marker Functions Marker->Start
Marker Search

M Properties...

Marker Display...

|§Marker - Start | [ Marker —* Stop ] [Marker - Center]

[ Marlker - Raf ] [Marker - Dela}’]

Marker Functions...

Fig. 3.5 Measurement Setting yarker Function Dialog Box

Soft key toolbar of marker function

The soft key toolbar of theaarkerfunction can be used to set startfrequencystop frequencycenterfrequency
referencdrequencyand delay.

2) Marker function dialog box

a) [Marker > Start] button

Click it to set thesweepstart value to be equal to tetmulusvalue of the activenarker
b) [Marker > Stop] button

Click it to set thesweepend value to be equal to teémulusvalue of the activenarker
c¢) [Marker > Center] button

Click it to set thesweepcenter value to be equal to tsimulusvalue of the activenarker
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d) [Marker > Ref] button
Click it to set thesweepreference value to be equal to gtenulusvalue of the activenarker
e) [Marker > Delay] button

Click it and the electrical delay of the reception path will be adjusted according to the phase slope of the active
market In this case, the phase teawear the activenarkerwill be flattened. This function can be used to measure
the electrical length and pémoffset. It is only applicable to ratio measurement.

f) [Marker > Span] button

Click it to set thesweepspan value to be equal to tsemulusdifference ( marke) between the activearkerand
referencemarker This button is effective only when themarkerfunction of the activenarkeris enabled.

3.5.1.5 Advancednarker option setting

1) Use of advancednarker option function

Menu path{Marker ] > [Marker ] > [Marker ...]. Themarker dialog box will be displayed.
Click the[Advanced marker...] button.Theadvancedmarker dialog box will appear.

Hormal Decimal Flaces

[#]Marker Readout Stimulu= |§|
. 2

|:|Large Readout ez El
FKeadout Position

[]one Fer Trace
Bight B1Y% [z]

Show 811 Trace Markers Dowen 0% |§|

Fig. 3.% AdvancedVarkerDialog Box
2) Advancedmarker option dialog box
a) [Marker ] box
Select thanmarkerto be set.
b) [Open] check box

If this check box is selected, the correspondiragkerwill be displayed on the screen. If this check box is cleared,
themarkerdisplay will be shut down.

c) [Discrete] check box

If this check box is selected, the data of the actual measurement point will be displayed. If this check box is cleared,
the intepolation data point between measurement points is still displayed.

d) [Format] box

Select thamarkerdata format. Thenarkerdata format may be different from the format of érdata on the screen.
The above formats are identical in the default mode.

e)Marker type zone
i. [Normal] option box

The X-axis location of the standandarkeris fixed, while the Yaxis location changes with the tesdata amplitude.
Themarkercan be moved right and left on theaXis by changing thstimulusvalue.

ii. [Fixed] option box

The X-axis and Yaxis coordinates of thmarkerset to be ofixed type remain fixed on the traand do not change
with the trae data amplitude. Thenarkercan be moved on the-xis by changing thetimulusvalue, however,
the Y-axis coordinate remains unchanged. This kinchafkeris mainly used to observe changes ofdrdata. For
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example, the fixnarkercan be used to compare insertion loss changes before and after filter tuning.
3.5.1.6Marker list
1) Marker list

All markerdata of the active data can be displayed by openingntdr&erlist, in the format specified for the
corresponding data. Thearkerlist will be opened and closed in the following method.

2) Open/Close method

Menu path 1{Marker] > [Marker] > [Show Tablg to open themarkerlist or [Hide table] to close themarker
list.

Marker Analysis
Marker »| & Marker 1
Marker Functions »| & Marker 2
Marker Search »| & Marker 3

Marker Properties... ¥ Marker 4

Marker Display... ¥ Marker 5

& Marker 6
Marker 7
Marker 8
Marker 9
LEEE
Active Marker Off
All Off
Show Table

¥ Hide Table

Fig. 3.%MarkerList Setting byMarkerMenu
Menu path 2[Response] > [Display] >Tableqd > [Marker Table].
I f fAao i smankalist ik kb pperiedh; etherwise, tiearkerlist will be closed.

Response Cal Marker Analysis System Help
Measure
Measure Balanced
Format
Scale
Display Cverlay 1x
Avg Stack 2x
Scale... Split 3x
IF Bandwidth... Quad 4x
Windows
Display Items
Meas Setups...
Toolbars
ELIES »| ¥ Hide Table

Title Bars Marker Table

® Status Bar Limit Table

Size Box Segment Table

Dialog Transparent... Ebplegiahl
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3.5.2 Trae Operation and Statistics

The analyzer supports four kinds of mathematical operation of the current actvanate tragin the memory.
In addition, the analyzer has three functions ofetsdatistics: average, offset and pgmak value.

3.5.2.1 Trae Operation
1) Setting the method of traoperation

One trae must be stored in the memory before setting the method efdpsration or performing any kind
of trace operation. Tragoperation is a kind of vector operation based on plural data before display formatting.
It is set in the following method.

Menu path[Analysis] > [Memory] > [Math/Memory ...]. Then the operation/storage dialog box will appear.

Analysis System Help

Tr1-—-511
Memory Data->Memory
Data Math
Test Normalize
Trace Statistics... Math/Memory...
[]3815 Mode

Gating... ¥ Data Trace

Trace ¥Wiew Options

@Data Trace

Window...
Transform...
Transform Toolbar Hide Trace

SRL... lC}]‘[i de Trace

Equation Editor... [ 0K ] [ Cancel ]

Fig. 3.8 Setting of Trae Operation
2) Operation/storage dialog box
a) [Data > Memory] button
Save the current measurement data into the memory.
b) [Trace View Options] box

The [Trace View Options] box is used to select the type of wamperation. The analyzer supports the
following operations.

i. Data

No mathematical operation.

ii. Datatmemory

The displayed traedata are the measured data phesmorydata.
iii . Datamemory

The displayed trazdata are the measured data mimgsnorydata. This function can be used for simple correction
of errors. At first, store the measured vector error into the memory, and then reduce the measurement data of the
DUT by the measured error.

iv. Data *memory
The displayed traxdata are the measurddta multiplied by the stored tedata.
v. Data/memory

The displayed tracdata are the measured data divided by the storeel deda. This function is mainly used to
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measure the ratio, such as the gain and attenuation.
c¢) Data display selection zone

i. [Data Trace] option box

Only display the data trac

ii. [Memory Trace] option box

Only display the memory trac

iii. [Data and Memory Trace] option box

Display the data and memory tesat the same time.
3.5.2.2 Trae Statistics

The analyzer has thrdanctions of trae statistics: average, offset and pgmak value. The statistical values can
be calculated within the wholgtimulus bandwidth or usedefined bandwidth. Each channel supports nine user
setting ranges, which are the same as the seangesset by user in the function oharkersearch. The same
memory address is applied, so the satimaulussettings are shared. If the searahgeto be set by the channel
user is defined bynarkersearch, the sam&imulussettings can beecalled byselecting the corresponding user
settings in trag statistics. The ranges of user settings are allowed to be overlapping.

It is not required to search the maximum and minimum value in the function estadistics, and the pegleak
value of passbandpple can be measured easily. The statistical values estiee calculated according to the data
display format.

0 Rectangular coordinate format the statistical values of tra@are calculated according to the displayed
scalar data.

i Polar coordinate and Snith chart format : the statistical values of traare calculated according to the
value displayed in the log magnitude format.

1) Activation of trace statistics
Menu pathjAnalysis] > [Trace Statistics]. The dialog box ofrace statistics will appear.

Analysis System

Memory

Test

Trace Statistics...
Gating...
Window...

Transform...

Dﬁtatistics = Fealt to Fealr, Mean, Standard Dewiation, Max, Min

Transform Toolbar

- Uszer Range
Falspm v

Start |:|St-:-1:-

Equation Editor...

Fig. 3.3 Dialog Box of Trae Statistics

2) Dialog box of tra statistics
a) [Statistics >Peak to Peak, Mean, Standard Deviation, Max, Mihcheck box

If this check box is selected, the function of &ratatistics will be enabled. If this check box is cleared, the function
of traee statistics will be disabled.

b) [Span] box

Set the span of tracstatistics. Nine user settings can be selected within the whole bandwidth or customized, or the
user settingsan be customized through tlmarker searchdialog box.

¢) Userrange definition zone
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i. [Start] box

Customize thaetartvalue of the userange
ii. [Stop] box

Customize thetopvalue of the usetrange
3.5.3 Limit Test

The limit test function is used tmmpare the measured data and defined constraints (limits). The limits defined by
the user are intuitively displayed on the screen in the limit line form. The limit lines have the following advantages:

U Provide intuitive indicators for the device commiséig personnel.
i Provide the standards of characteristic indicators of the device.
U  Provide the intuitive comparison between the measured data and indicators of the device.

The limit test function is used to compare the measured data and defined limitzoaidg PASS and FAIL
information. Each trazsupports up to 100 separate limit segments for accurate definition.

3.5.3.1 Creating and Editing of Limit Line

The analyzer supports creating of limit lines for all measureddstrade limit line is composed several separate
segments which are respectively determined by four coordinate vahaess 3tartandstopstimulusvalue and ¥
axisstartandstopresponse value. It is created and edited according to the limit table.

1) Menu path[Analysis] > [Test] > [Limit Test]. Thetestdialog box will appear.

2) Click [Show Tablg in the dialog box to display the limit table.

3) Click [OK] to close the dialog box.

4) Click [Limit Type]in thelimit test dialog box and select the limit test type in the edogvnbox.

Analysis System Help Linit Test |Ripple Test | Bandwidth Test
Memory Test State Table
DLimit Test (on/OFF) Show Table
Test Limit Test...
[JLimit Line (on/OFF)
Trace Statistics Ripple Test T~
Gating.. BW Test. (O Point ) Line [4]Clip
o Import. ..
Limit Type
Window... i
Ml ti-type v
Transform...
PASS/FAIL. ..

Transform Toolbar

SRL.. [JFail Sign(on/0FF)

Equation Editor... [ 0K ] [ Cancel ]

Fig. 360 Limit Test

3.5.3.2 Limit Table

Type ’Startstimulus Stopstimulus Startresponse Stopresponse Limit type

1 |MAX 100.000kHz 100.000kHz -100.000dB -100.000dB SLOP

2 |MIN  100.000kHz 3.000GHz -100.000dB -100.000dB FLAT

3 |OFF ’100.000kHz 3.000GHz -100.000dB 100.000dB SLOP
Fig. 361 Limit Table

ATypeod box

The ATyped box is used to set the |imit test type:

MAX: the limit test fails if the traeis above the limit segment.

MIN: the limit test fails if the tragis below the limit segment.
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OFF: disable the test of the limit segment.
fiStart stimulusd b o0 x Stepstidhuldsd b o0 X

Set thestart and stop stimulus value of the limit segment (i.e.-Xxis start and stop coordinats of the limit
segment).

fiStartr e s pons e oStopoexs poms 60 b ox

Set thestart and stop response value of the limit segment (i.eaXs start and stop coordinats of the limit
segment).

ALIimit typeodo box
Set the limit line display mode of the limit test:
SLOP: display the slope limit line.
FLAT: display the flat limitline.
POINT: display the point limit line.
3.5.3.3Seup of Limit Test

After creating the limit line, select the mode of displaying or hiding the limit line of one &saen if the limit line

is hided, the corresponding limit test is still effective. Tihet test is not applicable to the stored ga¥ou can

select to send the warning sound and display the failure sign (FAIL) in case of the failure of limit test. When the
limit test function is enabled, the teof the faulty part is red in the defaumode. You can change thienit

failure color i n Cdloesetfingd o f tclick menu af the mouse, and the gawlor of the passing part
remains unchanged.

1) Setting method

a) Menu pathfAnalysis] > [Test] - [Limit Test]. Thetestdialog box vill appear.
b) Set the limit test in the dialog box.

¢) Click [OK] to close the dialog box.

The limit test can only be done at the acswéepmeasurement point. The instrument can still pass the limit test if
only a few sweeppoints are applied and the performance indicators ofDbld may not conform to the
requirements. Therefore, sufficissweeppoints should be applied in actual measurement of the limit test.

2) Limit test dialog box
[Limit Teston/OFF] check box

If this check box is selected, the limit test of the activeetmitl be enabled. If this check box is cleared, the limit
test of the active traowill be disabled.

[Limit Line on/OFF] check box

If this check box is selected, the limit line of the activednadl be displayed on the screen. If this check box is
cleared, the limit line display of the active ®awill be turned off, however, the limit test function will not be
affected.

[Sound on Fai] check box
If this check box is selected, the buzzer will sérelwarning sound in case of failure of the ¢rdata point test.
[Fail Sign on/OFF] check box

If this check box is selected, the FAIL sign will be displayed on the screen in case of failure ofedatagmint
test.

[Point] option box

If this box isselected, the discrete limit value corresponding to the measurement data point will be indicated with
the symbol fAvd (measurement type: MAX) and A*0 ( meas

[Line] option box
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If this box is selected, all the discrete limit setting poivitsbe connected through a line.

[Show Tablg button

Click it to display and edit the limit table. If the limit table is opened, this button will be disabled.
[Hide Table] button

Click it to close the limit table display. If the limit table is closeds thitton will be disabled.
[Export table] button

Click it and the storage dialog box will pop up. You can select the storage path, and the file will be saved in the

Ai*. csvo for mat.
[Import Table] button

Click it and the storage dialog box will pop §elect the storage path of the file to be opened, and the file will be
opened in the A*. csvo format.

[Limit test type] drop -down option box

Click this dropdown option box to select the limit test type. Four types are provided in totaktypatiimit line,
slope limit line, singlepoint limit line and flat limit line.

3.5.4 Ripple Test

The conformity of test results can be evaluated by setting the ripple limit of the ripple test. The measured data and
defined ripple limit are compared in the test. TheSBAand FAIL information will be provided, and the
measurement results will be intuitively displayed on the screen. Eaelstipgorts 12 separate limit segments at
most. You can set thetartstimulus stop stimulusand maximum fluctuation of each limiggment. Thestimulus

settings of different segments may be overlapping.

3.5.4.1 Creating and Editing of Ripple Limit Line

The ripple limit test can be done to several ésaat the same time. The ripple limit can be set after the isac
activated.

1) Seting method
a) Menu pathfAnalysis] > [Test] > [Ripple test] Thetestdialog box will appear.
b) Click the[Table] button in the dialog box to open the ripple limit table.

Analysis System Help Limit Test | Ripple Test |Bandwidth Test
Memory Test State Table
[Ripple Test (on/OFF) Show Table
Test Limit Test... [Ripple Line (on/OFF)
Trace Statistics... Ripple Test...
Gating... BW Test...
- ¥alue Type | phcolute
Window... Ripple Band | -

Transform...

Transform Toolbar

SRL...

[JFail Sign(on/OFF)

Equation Editor... [ 114 ] [ Cancel ]

Fig. 3.& Ripple Test Dialog Box
2) Ripple limit table

Type Startstimulus Stopstimulus Maximum fluctuation
1 |ON 100.000kHz 2.000GHz 5.000dB
2 |ON 2.000GHz 3.000GHz 10.000dB
3 |OFF 100.000kHz 3.000GHz 100.000dB
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Fig. 3.8 Ripple Limit Table
ATypeodo box
The ATypeod box is used to set the | imit test type:
ON: enable the test of thienit segment.
OFF: disable the test of the limit segment.
i St stimilusd b o x Stepstidhuldsd b o0 X
Set the start anstopstimulusvalue of the ripple limit segment.
AMaxi mum fluctuationd box
Set the maximum fluctuation of the test line of the ripiphit segment test.
3.5.4.2Seup of Ripple Test

After creating the ripple limit line, select the mode of displaying or hiding the ripple limit line of ore Erzn if

the limit line is hided, the corresponding ripple test is still effective. Yousebatt to send the warning sound and
display the failure sign (FAIL) in case of the failure of ripple test. When the ripple test function is enabledethe trac
of the failure part is red in the default mode. You can changknthidailure color i n Cdioesetfingd of t he
right-click menu of the mouse, and the &aolor of the passing part remains unchanged.

Menu pathjAnalysis] > [Test] - [Ripple test]. Thetestdialog box will appear.

The ripple test can only be done at the actusdepmeasuremeroint. The instrument can still pass the ripple test
if only a few sweeppoints are applied and the performance indicators ofDid&@ may not conform to the
requirements. Therefore, sufficissweeppoints should be applied in actual measurement ofrihietst.

Ripple test dialog box
[Ripple Test on/OFF] check box

If this check box is selected, the ripple test of the active twdkbe enabled. If this check box is cleared, the ripple
test of the active traowill be disabled.

[Ripple Line on/OFF] check box

If this check box is selected, the ripple line of the activestvélt be displayed on the screen. If this check box is
cleared, the ripple line display of the active ¢&radll be deactivatedhowever, the ripple test function will not be
affeded.

[Sound on Failon/OFF] check box
If this check box is selected, the buzzer will send the warning sound in case of failure otbatagoint test.
[Fail Sign on/OFF] check box

If this check box is selected, tRAIL sign will be displayed on th&creen in case of failure of the teadata point
test.

[Show Tablg button

Click it to showand edit the ripple table. If the ripple table is opened, this button will be disabled.

[Hide Table] button

Click it to close the ripple table display. If the rippable is closed, this button will be disabled.

[Exporté ] button

Click it and the storage dialog box will pop up. You can select the storage path, and the file will be saved in the

Ai*. csvo for mat.
[Import é ] button

Click it and the storage dialog box wibp up. Select the storage path of the file to be opened, and the file will be
opened in the A*. csvo format.
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[Value type] drop-down option box

Click this dropdown option box to select the limit test typmne, absolute value and allowancelhe default
value is theabsolutevalue after startip of the instrument.

[Ripple Band] drop-down option box

Click the dropdown option box to select the number of ripple limit segments to be opened. At most 12 segments
can be opened.

3.5.4.3 Display of Ripple TesResults

If the measurement results of ripple test conform
corner of the screen; ot her wi se, i F ALl lewil beirebpectively d
displayed if severalraaes are tested at the same time. Blimulusranges of different ripple limit segments are
allowed to be overlapping, and various ripple limits can be set.

t
i s

File Trace  Channel  Stimulus Response Cal Marker Analysis System  Help 2016.10.18 16:59

Trace 1 Marker 1 [35.005000000GHz B

i 60 521 LogM 1.0000dB/~4. 0000dB = B
5. 0050GHz -4. 35dB

0. 000

-1.000

-2. 000

-3. 000

~4. 000p

-5. 000
-6. 000
-7. 000
-8. 000

-9. 000
Chl Start:34. 3000GHz

Type Begin Stinulus End Stimulus Begin Response | End Response Linit Type .
1 |MIN -4, 500dB SLOP
2 |MAX -3. 200dB SLOP

4. 800dB SLOP

Fig. 3.61 Ripple Test Results

3.5.5 Bandwidth Test
The bandwidth test function is mainly ugedest the bandwidth of the bandpass filter.

The signal peak within the passband can be found in the bandwidth test. Two points are respectively located at the
specific amplitude on both side thie passband. The amplituddower than the signal peakdinan be adjusted by

setting theNdB point (default setting: 3dB). The frequency range between the two points is the bandwidth of the
tested filter.

The minimum bandwidth and maximum bandwidth allowed by the user can be set before the bandwidth test.
The atual bandwidth will be automatically compared with the above two values. In case of nonconformity, the
FAIL information will be provided on the screen or the sound will be utters, so that the user can intuitively check
whether the properties of ti#JT conforms to the requirements.

3.5.5.1 Enabling and Setting of Bandwidth Test

Set the bandwidth threshold (NdB point), maximum bandwidth and minimum bandwidth before the bandwidth test.
Several traes can be set.
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1) Menu path[Analysis] > [Test] > [BW Test]. Thetestdialog box will appear.
2) Tick the[Bandwidth Test on/OFF]check box in the dialog box to enable the bandwidth test.
3) Tick the[Bandwidth Value on/OFF] check box in the dialog box to display the tested bandwidth on the screen.

4) Tick the[Bandwidth Marker on/OFF] check box in the dialog box. The bandwidth location mark will be
displayed on the screen.

5) Click the[NdB Point] box to set the bandwidth threshold.
6) Click the[Min Width] box to set the minimum bandwidth.
7) Click the[Max Width ] box to set the maximum bandwidth.

8) Tick the[Sound ON Fail on/OFF] check box in the dialog box. The sound prompt will be provided in case of
failure of the bandwidth test.

9) Tick the[Fail Sign on/OFF] check box in the dialog box. TH&IL prompt will be provided in case of failure
of the bandwidth test.

10) Click[OK] . Thus the bandwidth test setting is completed.

Analysis System Help Limit Test | Ripple Test | Bandwidth Test
Test State

[IBandwidth Test (on/OFF)

[ Bandwidth Value (an/OFF)

Trace Statistics... Ripple Test... [Bandwidth Marker (on/0OFF)

Memory

Test Limit Test...

Gating... BW Test... Bandwidth Range

§ H dE Foint| -3.0004E
Window...

Min Width | 10. 000kHz

Transform... Max Width | 300. 000kHz

(2] (2] (2]

Transform Toolbar

SRL.. [JFail Signlen/0FF)

Equation Editor... [ 0K ] [ Cancel ]

Fig. 3.6 Dialog Box of Bandwidth Test
3.5.5.2 Display of Bandwidth Test Results

Bandwidth test results will be displayed in the upledt corner of the trae If the test results are acceptable,
APASS wi | | b e d iTdypd bangwidih.marksiwil appearcbn both sides of the bandwidth.
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pEEal LogM 20. 0000dB/-65. 0000dB

35. 000 2
BW1: PASS 94. 119MHz

-45. 000

-65. 000p

145. 000

165. 000
Chl Start:2.30000GHz — Stop:2. 90000GHz

Fig. 3.6 Display of Bandwidth Test Results



3 Introduction to Use

3.5 Data Analysis

3.5.5.3 Shutdown of Bandwidth Test
1) Click [Analysis] > [Test] > BW Tesf]. Thetestdialog box will appear.
2) Click the[Bandwidth Test(on/OFF)] check box and remove the tick to shut down the bandwidth test.

3) Click the[Bandwidth Value (on/OFF)] check box and remove the tick to shut down the test bandwidth value
display.

4) Click the[Bandwidth Marker (on/OFF]] check box and remove the tick to shut down the bandwidth position
mark display.

5) Click [OK] to shut down the bandwidth test.

3.5.6Equation Editor

3.5.6.1 Overview

In order to facilitate illustration, the following two terms should be defined at first.
Reference tra@: a tra@ used as data in tleguation

Equation trace: a current active traafterequationoperation.

The user is allowed to enter an algebraic expression iqiietioneditor. The algebraic expression can be used for
mathematical operation of measurement data. Operation results can be displayed in the eldtantrac
Measurement data of thequationtrace are the data of one or more channel(s). The mathematical expression
entered by the user is composed of the basic operatorirbfuiiction and parameters. Measurement parameters or
trace data used in thequationare provided by the vector networkadyzer. If a calculatioequationis entered into

the equationinput box and the activation box is ticked, the current active tédtbecome a equationtrace. The
equationtrace data are the data after operation, andetiigationtrace curve can be umded with data changes in a
reattime manner. Take the inpefjuationS21/(2S11) as an example. The value of each point oretjuation

trace is calculated by S21/($11) of the corresponding point. If the &accludes 201 points, the operation will be
done 201 times by the expression, that is, once for each point.

Measurement of a thrgmrt device is not conventional for the analyzer, but can be done througiuhton
editor. If the user expects to obtain a logarithetuationtrace, the following expression can be used: S21+S23
S13. However, the data used in tguationeditor are plural data with no format requirements. The user needs to
enter the followingequation S21*S23/S13s shown in Fig. 3.6 After theequationis enteredEq=S12*S23/S13

will be displayed on the current active t&ad the vector network analyzer, as shown in Fig8.3.6

Equation

w

[Store Equation] [Delete Equation]

Functions/Constants Operations Trace Ch Param
[ [ ]°]
o ——al | 3 Rnoo
asin() * 521
[ )= (-]
atan () / 582
[
1

¥

built-in - + e 511

513 @[:

514

atan? ()

conj (]

[ ] [ ceen |

Fig. 3.67 Dialog Box ofEquationEditor
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Tr 1 S11 LogM 10. 0000dB/40. 0000dB Eq S13 LogM 10. 0000dB/—40. 0000dB

. 000

-0.000 /4—mm—"m"— 0 0 0
Chl Start:10.0000MHz —— Stop:26. 5000GHz
Ready CH1 S22 COR: OFF CONTROL: LOCAL REF:INT

Fig. 3.8 Display ofEquationTrace
3.5.6.2 Use oEquation Editor
1) Open theequation editor dialog box.

Click the[Analysis] > [Equation Editor] in the menu of the vector network analyzer to operetieationeditor
dialog box, as shown in Fig. 26

Analysis System
Memory
Test
Trace Statistics...
Gating...
Window...
Transform...

Transform Toolbar

SRL...

Equation Editor...

Fig. 3.8 EquationEditor Menu
2) How to enter theequationin the equation editor dialog box
a) Function input

Click the function list under [Function and constants] in Fig. 3.65 and enter the functioregutte@ninput box,
or directly enter the function through the keyboard.

b) Operator input
Click the operator list undgOperator] and enter the operator in #guationinput box, or enter the operator
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through the keyboard.
¢) Traceand channel input

Click the mouse to enter the teaand channel parameters among the options in thedirap list of [Trag] or
[Channel], @ theequationparameters or variables, or enter the operator through the keyboard.

d) Data input
Enter the numbers through the number keys on the right side, or enter the operator through the keyboard.
2) AActivationdo check box

The AAct i vatisiticked in thédefaut mdde. Xreguationentered by the user will be judged only

when this check box is ticked. If tleguationis applicable to calculation, operation will be started. The expression
Eq=XXX of the curreniequationwill be displayed onhe active trag of the current active window of the vector
network analyzer. If this check box is not ticked, operation will not be started no matter whether the entered
expression is applicable to calculation. In addition, if this check box is tickethéwnterecequationis not
applicable to calculation (such as the case of A2+1H-

4) Equation saving and deleting

Click [Save equation] to save any expression entered by the user iedoationinput box the equationwill be
saved in the dregown menu of thequationinput box. Click the right dropown arrow of theequationinput box
and select thequationin the dropdown list.

In addition, the user can cligReleteequation] to delete theequationin theequatiam input box.
5) Backspace button

[<-Backspace] used to delete one character in front of ket If there is no character on the left side, the
markerposition will remain unchanged.

6) Leftward and rightward movement of marker

[<-]: used to move the currenbarkerleft for one character but not to delete the left character. If there is no
character on the left side, thwrkerposition will remain unchanged.

[->]: used to move the curremarkerright for one character but not tielete the right character. If there is no
character on the right side, thmarkerposition will remain unchanged.

7) Selection of functions and variables

The builtin function library is set in the default mode, including the commonly egadtiors and onstants to be
selected by clicking. The functions/constants are shown in Table 3.10. If the parameter of one function is of plural
type, the scalar can be used as the parameter. The scalar is a plural, with 0 as the imaginary part.

Table 3.10 List of Funnons/Constants

acos(scalara) Return to the ACOS value of the parameter a in radian. The parameter a is a scalar.
asin(scalara) Return to the ASIN value of the parameter a in radian. The parameter a is a scalar.
atan(scalara) Return to the Ataralue of the parameter a in radian. The parameter a is a scalar.
atan2 Return to the phase of the plural a in radian.

Two parameter types can be applied:
atan2(complexa): return to the phase in radian. The parameter a is a scalar.
atan2(scalara and scdidi return to the phase in radian. The parameter a and b are scg

conj(complexa) Return to the conjugate complex of the plural a.

cos(complexa) Calculate the cosine value of the plural a. The real part and imaginary part of a are in

cpx(scalara,scalarb] Return to a plural (a+jb). The parameter a and b are scalars.

getNumPoints() Return to the number of the curremteeppoints.

im(complexa) Return to the imaginary part of the parameter a.

kfac(rComplexa, |Return value k=(da|*2|d|"2+|a*db*c|*2)/(2*|b*c|). The parameter a, b, c and d are plur
rComplexb,
rComplexc,
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rComplexd

In(complexa) Return to the natural logarithm of the plural a.

logl0(complexa) |Return to the logarithm of 10 corresponding to the plural a.

mag(complexa) Return to the modulus of the plural a. The parameter a is a plural.

mul(complexa,com Return value mul=¢jal*2)/(Jdconj(a)*(a*d-b*c)|+|b*c|). The parameter a, b, ¢ and d
plexb, plurals.
complexc,complexd

mu2(complexa,com Reurn value mu2=(d|*2)/(laconj(d)*(a*d-b*c)|+|b*c|). The parameter a, b, ¢ and d
plexb, plurals.
complexc,complexd

phase(complexa) |Return to atan2(a), i.e. calculation phase, in radian. The parameter is a plural.

Pl Constant Pi, 3.141592.

re(complexa) Return to the real part of the plural a. The plural a is a plural.

sin(complexa) Return to the sine value of the plural a. The parameter a is a plural, in radian.
sqrt(complexa) Return to the square root of the modulus of the plural a. The parameteplaiial.
tan(complexa) Return to the tangent value of the plural a. The parameter a is a plural, in radian.

8) Operator selection

Operations are shown in Table 3.11. The user can click the mouse to select the required operator, such as four basi
operator so, ifi.*e0. am+do ,A/M, as wel | as t h e eqguatidneditortalsca c k e t
supports direcinput of plural data for operation. To enter the plural constant 2+j3, the user should enter <2:3> into
the equationeditor to indicate the plural constant 2+j3. To enter the (2+j3)*S11, the user should enter the
expression <2:3>*S11 for operation.

Table3.11 List of Operators

+ Addition operator

- Subtraction operator

* Multiplication operator

Division operator

/
( Left bracket
) Right bracket

, Comma, used to separate several parameters.

< Start symbol to enter the plural.

Used to separate theal part and imaginary part of the plural.

> Ending symbol to enter the plural.

9) Trace data
The user can select thraceor trae data in the list below, but the current active ére@nnot be selected.
10) Channel parameter data

The user can onlgelect the $arameter of the current active channel as the parameter data of the entered
expression.

11) Number key zone

The user can enter numbers by clicking number keys in the number key zone, the positive and negative symbol by
clicking [+/-] and thed e c i ma | point by clicking [A]

3.5.6.3Data and Precautions of Use dEquation Editor

The data of each point of tlegjuationtrace can be calculated according to the data of the corresponding point on
the reference traclf the tra@ includes 201 pointghe calculation will be done 201 times by #wationi.e. once
for each data point. If the current tesis Tr4 and theequationis Tr2+S11, Tr4 will be thequationtrace. Trl and
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S11 are the reference tesmf theequationtrace. In addition, the cuent active trag Tr4 in the display window of
the vector network analyzer will be displayed as Tr4dEq=Tr2+S11. As shown inFg. 3.

Attention

Precautions for use oequation vector

1) If the equationis active and can be used for calculation, the original parameter will not be displayed
current active trae Instead, thequationtrace will be displayed. For example, if the current activediiaclr4 S22
and theequationTr2+S11 is entered, ¢fequationtrace Tr4 Eq=Tr2+S11 will be displayed. However, if the ente
equationcannot be used for calculation, the originaléraca me  wi | | be displayed.
entered, the original Tr4 S22 will be displayed on the currenteathe.

2) The current active traccannot be used as the referenceeti@cthe equationtrace. For example, the currer
active traeis Tr4, Tr4 cannot be used as a parameter cédl@tion

3) The reference traccan be selected from thep@rameter and memory tesc Ensure that thenemory trace
exists before using it as a parameter; otherwiseedbationcannot be used for calculation.

4) The reference traanust be the displayed tmif the tra@ of anotherchannel is used as theference traceThe

tracemust be used in the Trx form. The numbers of data points eétbence tracandequation tracehould be
identical. For example, if the number of data points ofrétfierence traces 201, the numberfalata points of the
equation tracshould also be 201.

Tr 1 S11 LogM 10.0000dB/40. 0000dB
80. 000

50. 000

40. 000

30. 000

-0.000 ——@ ™ ™ ™ @
Chl Start:10.0000MHz —— Stop:26. 5000GHz

Fig. 370 Equation trac®isplay Window
3.5.6.4 Saving oEquation Editor Data

Equatondat a can be saved inotherimatcti owdveprndbhandr iigi
parameters are kept in the saved file. For example, if the original name of Tr2 is S22 and thecquédiaus

10+S22, the saved measurement parameter name will remain unchanged, i.e. S22. Tilebdatene the value

of 10+S22. Thequationtrace annot be saved as a data file in the 0
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3.6. Data output

0 Saving andecallingof file

0 Printing of measurement data—— —_— —_— —_— 69

3.6.1 Saving andRrecalling of File

3672series vector network analyzer supports the savingegatling of files in various formats.
3.6.1.1 Saving of File

1) Saving method

Menu pathiFile] > [Save] > [Save]/[Save as...].

BB Trace Channel Stimulu[=EES
F Save in: I | MemoryDocuments L] - @ d“'
Save : >
Mo Name Date modifiec
Save As... ~p Lest 2014/10/30 1€
Recent Places
Save Data As... 2cst 2014/10/30 1€
! default.cst 2016/5/7 11:4(
Define Data Saves... Desktop
Recall... B
ibraries
->1 default.cst A
->2 2.cst Coantar
-»3 l.cst Qg’
< n »
- N k
Prlnt b i File name: [I _v_] Save I
.. . . Save as type: [State. Cal File(s.cst) Rl Cancel
Minimize Application P tis
E)(I't Define Dat

Fig 3.71 Saving of File
2) File menu item: [Save]

Click [Save] to save the instrumerstateand calibration data int the default file (defaut.cst) of the specified
directory. If the default file exists, the dialog box to confirm whether to cover will appear.

3) File menu item: [Save as...]

Click [Save as...] tsave the file in the dialog box.
a) [Savead drop-down box

Display and set the saving path.

b) [File list] box

Display the holder under the current path and all files matching with the saving type. Click one file to set its name.
Click the holder tahange the current path.

¢) [File name] box

Display the entered file name or the file name clicked in the file list box.
d) [Sawe astype] box

Select the saving type. The analyzer supports the following file types:

i. cst file

Save the instrumemstateand calibration data.

ii. sta file

Only save the instrumenstatedata.
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iii. cal file
Only save the instrument calibration data.
iv. dat file

In this mode, th¢Data save setting]dialog box will be opened, and ttvace datdile will be saved according to
the userdéds requirements.

v. Prn

Only save the curreictive tracedata.

vi. bmp file

Save the screen display information in the bitmap form.

3.6.1.2Realling of File

1) Reall stateand calibration data:

a) sta file

The statedata of the instrument are saved in the sta file, including the settigges datalimit line andmarket
b) cal file

Calibration data are saved in the cal file, excluditate data. The correction accuracy of calibration data is
associated withhie statesetting. To realize the highest accuracy of measurement, the instrument settings should be
identical in filerecalling and calibration; otherwise, the accuracy of calibration will not be guaranteed.

c) cst file

All measuremenstateand calibratio data of the instrument are saved in the cst file, therefore, the cst file can be
recalled to save time.

2) File recalling:

Menu pathiFile] > [Recall...]. The dialog box will appear.

Select the load file type in tHEile type] box.

Set therecall file directory through thESearch range]box and thgFile list] below.

File) Trace Channel Stimul

Save
Save As...
Save Data As...

Define Data Saves...

Recall...

->1 default.cst
->2 2.cst

->3 l.cst

Print ’
Minimize Application
Exit

Fig. 3.2 File Realling
The file isrecalled by the following methods:
i. Doubleclick the file to baecalled in thgFile list] box.
ii. Click the file to berecalled in thgFile List] box and then clickOpen].

iii. Enter the name of the file to ecalled in thgFile Name]box and then clickOpen].
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3.6.1.3 Data File

Measurement results are saved in the ASCII format in data files. Data files can be eiflitdtevtext editing
software and spreadsheet software, but cannmidadled by the analyzer. Three types of data files can be saved in
the analyzer:

1) dat file

The fAdato file is used fadive tracaonall trags innhe fosmatteck anenfotmattdda t a
form. Define the data saving mode in {Pata save settingldialog box.

The Adato file is saved by the following methods:

a) Menu pathfFile] > [Save as...] The[Save as...Hialog box will appear.
b) Set the file savimtype as theata file (*.dat) in the[Sawe astype] box.
c) Set the saving directory in tf@ave in]box and[File List] box.

d) Set the name of the file to be saved in[Eile Name]box.

e) Click[Save] The[Data Save Setting] dialog box will appear

f) Set the contents and format of the file to be saved. (fickmatted data] or [Unformatted] to save the data
file. Close the dialog box.

Define ASCIT file data sawes

CitiFile (% CTI) Contents CitiFile (% CTI) Format SnP Format
@ Auta @ Auta @ Auta
{:}Single Trace OLog)'ﬂag_r'Angle [dB/ degrees) OLogﬂag_H.ngle [dB/degrees)
() Displayed Traces (O LirMagfbngle (unit/dezrees) (O LitMaz/bngle (umit/deszrees)
() Real/Imazinary () Real/Imazinary
| 0K | [ Cancel ]

Fig. 3.7 [Data save setting] Dialog Box
[Save contents] zone
Define thetrace datdo be saved into the file.
a) [Default] radio box
Save the data @fctive tracs in all windows.
b) [One trace] radio box
Save the data of the current actirece
c) [Window trace] radio box
Save the data of allacein the current active window.
d) [All trac €] radio box
Save thelata of altrace
[Saving format] zone
a) [Auto] radio box
Save tharacedata according to the actual display format.
b) [Log] radio box
Save thdrace datdn the logarithmic amplitude format.
¢) [Linear format] radio box
Save thdracedata in the linear amplitude format.

d) [Real part format] radio box
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Save thdracedata in the real part format.

e) [Imaginary part format] radio box

Save thdracedata in the imaginary part format.

[Formatted data] button

Save thdracedata in the format set in the [Saving format] zone.

[Unformatted] button

Save thdracedata in the real/imaginary part format.

2) snp (slp and s2p) file

The fAsnpo file is a kirealedbytheCAR (eomputertaiad engifiegylsaftwarel t ¢ a

(such as ADS of Agilent), but cannotiee al | ed by the analyzer. The fislpo
of singleport devices, only including one S parametgi (8S,) . The #fAis2po file is used
of dowle-port devices, including four S parameters. If the full doylale correction is started, four S parameters

wi || be saved i n t he-poi c2eption if shut down, rheasurentert datauill be savedurb | e
the fAs2po f isdibke. Eaasplanititicerfull dosbieqrt @orrection is shut down, the currative trace

is S11, but S21 is still measured in the channel, measurement resuyiswod S, wi | | be saved in t
As no effective measurement data ef&d S,ar e provi ded, the corresponding
The Asnpo file is saved by the following method:

a) Menu pathfFile] > [Save] > [Save as...[The[Save asldialog box will appear.
b) Set the saving type as ttata file (*.s1p or *.s2p)in the [Sawe astype] box.

c) Set the saving directory in tf@ave in]box and[File list] box.

d) Set the file name in tH€ile name] box.

e) Click[Savq to save data.

3) prn file

The prn file is used to save the measurement data afttive tracen lines and rows. Each line corresponds to one
measurement point. The first row corresponds tostiraulus value, while the second row corresponds to the
response value. The rows are separated by the comma (,). The format is as follows:

SulogMag
LIN_SWEEP (Hz), LOG_FORMAT (dB)
3.000000e+0059.232986e+000
7.502250e+0083.219671€001
1.500150e+00936.892332e+000
2.250075e+009,1.146303e+000
3.000000e+009,1.245240e+001
The Aprno file is saved in the following method:
Menu path: [File] > [Save] > [Save as...]. The [Save as...] dialog box will appear.
Set the saving type as the list file (*.prn) in the [Saving type] box.
Set the saving directory in the [Save in] box and [File list] box.
Set the file name in the [File name] box. Click [Save] to savke file. Close the dialog box.
3.6.2 Printing of Measurement Contents

The analyzer supports the output of measurement contents through the printer or printing into the specified file. The
local or network printer can be used. The printer can be of dassiéal or USB interface type. Add the printer in

the WINDOWS operating system.
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3.6.2.1 Print Setting
Method of print setting
Menu pathiFile] > [Print] > [Page Setup. Then thepage settingdialog box will appear.

Flle) Trace Channel Stimulus Response Cal M;
i Save
Save As...
Save Data As...

Define Data Saves...

Recall...

‘ ->1 default.cst
->2 2.cst

->3 1l.cst

Print > Print...
Page Setup...

| Minimize Application
Print to File...

Exit

Fig. 3.7 Print Setting
[PageSetup dialog box
1) [Window information] zone
a) [Print] check box

If this check box is selected, the windtnaceinformation will be printed. If this check box is cleared, the window
trace information will not be printed. The following two check boxes are effectively only when the above check
box is selected.

b) [Print one window on each page] check box

If this check box is selected, only the information of one window will be printedislictieck box is cleared, the
information of all windows will be printed continuously, with no page breaks.

c) [Print active window] radio box

If this box is selected, only the information of the current active window will be printed.
d) [Print all windows] radio box

If this box is selected, only the information of the current active window will be printed.
2) [Other Information] zone

a) [Print] check box

If this check box is selected, the channel setting information will be printed. The following lobeek are
effectively only when this check box is selected.

b) [SegmentTable], [Limit Table], [Marker Table], [ChannelStatue] and [Time] check box
Select to print the corresponding information.
3) [Separately print window and other information] check box

If this check box is selected, the window and other information will be printed separately. If this check box is
cleared, the above information will be printed together.

3.6.2.2 Printing

After the printer is added and the print contents are set, measuii@foemation can be output through the printer,
as shown below:

Menu pathiFile] > [Print] > [Print...] . Theprint setupdialog box will appear.
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File'| Trace Channel Stimulus

Save Printer
Save As.. Nane: [Microsoft XPS Document Writer _»| Properties...
Save Data As... Statuss Boss
Define Data Saves... Type: Microsoft XPS Document Writer
I Where: XPSPort:

Recall... Conment :
->1 default.cst
-»2 2.cst Paper Orientation
-»3 l.cst Size: [Letter =~ (® Portrait
Print > Print... Source: [Automatically Select  v| (" Landscape
Minimize Application Pa‘ge Se“_Jp"' —

; Print to File... Network... | [ ok | Ccancel
Exit —— :

Fig. 3.5 Printing of Measurement Information
3.6.2.3 Printing into File

The analyzer supports the outmdtprint contents into the bitmaprfp) file. To print several pages, various BMP

files will be created automatically, respectively corresponding to each page. The other files are identified in the
Afile name (number ). bmpo forop amddamp(2).bropc The mirging anetipod Is @ |,
follows:

Menu pathiFile] > [Print] > [Print to File...].
Set the file directory and name in the dialog box.

Click [Save]to save the file.
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4 Measurement Setting

This chapter mainly describes the operatiorB672 series network analyzers in measurement, creation of the
measurement of the knovetateby analyzer resetting, selection of measurement setting, adjustment of the analyzer
display so as to better obsemeasurement results, specifically including:

0 Resetting of analyzer—— —— —_— — -72
0 Selection of measurement parameter— p— — — 76
0 Setting of frequency rge —_— —_— — 79
0 Setting of signal power level—— —_— —_— _— 80
0 Setting ofsweep—— — p— — — 82
0 Trigger mode—— e — — — — 86
0 Setting of data format and scate— — — R— 91
0 Observation of multiple tras and opening of multiple channets— R— -95
0 Setting of analyzer display—— e e ——— 98
4.1 Resetting of Analyzer

0 Default reset state—— p— p— — - 72
0 User resestate—— p— p— — — 74
0 Resetting of analyzer—— — — — -75

4.1.1 Default Reset State

Press lhe [Reset] on the front panel to return to the known default state, i.e. reset state. The reset state is set as
follows:

1) Measurement parameter:S11
2) Frequencysetup

a) Startfrequency: 10MHz

b) Stopfrequency: 13.5GHz/26.5GHz/43.5GHz/50GHz/67GHz
c) CW frequency: 2GHz

3) Powersetup

a) Test port power5dBm

b) Coupling port power: open

) Attenuation: auto

d) Attenuation values: 0dB

e) Power slope: closed

f) Slope: 0dB/GHz

4) Sweepsetup

a) Sweeptype: linear frequency
b) Sweepime: automatic

¢) Number ofsweeppoints: 201
5) Segmenkweepsetup

a) Number of open segments: 1
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b) Startfrequency: 10MHz
c) Stopfrequency: 13.5GHz/26.5GHz/43.5GHz/50GHz/67GHz
d) Number of points: 21
e) Power-5dBm
f) Intermediate frequency bandwidth: 1kHz
6) Trigger setup
a) Trigger source: internal
b) Trigger type: continuousveep
7) Display format:
Format: logarithmic amplitude
The details of various formats are shown in Table 4.1.
Table 4.1 Default Format Setting 8 72Series Vector Network Analyzers

Format Scale Reference position Reference value
Logarithmic amplitude 010 dB 5 0dB
phase 450 5 0o
Group delay 10ns 5 10fs
Linear amplitude 100mu 5 500muU
Standing wave ratio 1U 5 6U
Real part 2U 5 ouU
Imaginary part 2U 5 ouU
Polar coordinate 1U None 1U
Smith chart 1U None 1U

8) Responsesetup:

a) Number of channels: 1

b) Intermediate frequency bandwidth: 1kHz

c¢) Average: closed

d) Average factor: 1

e) Smoothing: closed

f) Smoothing factor: 2.49% of the value range

g) Electrical delay: Os

h) Velocity factor: 1

i) Phase shift: 0°

j) Track display: data

9) Calibration setup

a) Correction: closed

b) Interpolation: open

c) Calibration type: none

d) Calibration kit number: current calibration kit number
e) System i mpedance: 50¢q

f) Port extension: closed
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g) Port extension value: Os

10) Marker setup

a) Initial frequency: full range of center frequency
b) ReferencenarkerR: closed

c) Discretemarker closed

d) Format: trae format

e) Type: standard

f) Markersearch type: minimum

g) Searchrange full bandwidth

h) Markertable: empty

11) Limit test setup

a) Limit test: closed

b) Limit line display: closed

¢) FAIL sound warning: closed

12) Limit table setup

a) Type: OFF

b) Initial stimulus 10MHZ

c¢) Stopstimulus 13.5GHz/26.5GHz/43.5GHz/50GHz/67GHz
d) Initial response:100dB

e) Stopresponse: 100dB

13) Time domain transformation setup (optional):
a) Time domain transformation: closed

b) Transformation mode: bandpass

c¢) Transformation startsns

d) Transformation end: 5ns

e) Kaiser window b factor: 6.0
f) Gate state: closed

g) Gatestartvalue:-5ns

h) Gatestopvalue: 5ns

i) Gate shape: standard

j) Gate type: bandpass

14) Full display setup:

a) Track state: open

b) Frequencwtimulus open

c¢) Markerreading: open

d) Statebar: closed

4.1.2 User Resebtate

The analyzer can be reset into the known defstalieor userdefinedstate In the default mode, the analyzer is
reset into the defautitate It can be reset into the usdgfinedstateby means of setting. Specific steps of setting
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the user resettateare as follows.
1) Menu path[System] > [DefineUser State...]. Then thgDefine User State..] dialog box will appear.
2) Click [Enable User ResetState] and tick the check box.

Notes: a)lf you tick [Save final state as userpresef, the finalstatebefore exiting the program will be saved as
the user reset state.

b) Click [Save currentstate as userstate]. Then the current settings of the analyzer will be saved as the user
resetstate

¢) To use the knowstate click [Load exist file as user resetstatd. Select thestatein the dialog box, and
open the file. Then the selected file will be used as the useistatsile of the analyzer.

Define User Sta

Conﬁgure 3 User Reset State
[ Save final state as user preset
Macro 4 [ Enable uszer reset state
User Key...
Keys...
Windows Taskbar
Preset

Save current state as user state |

Define User State...

Load exist file as user reset state... |

Language ’

Option Update o] Cancel. |

Fig. 4.1 Definition of User Res&tate
4.1.3 Resetting of Analyzer
Menu path{System]> [Presel
If the user reset state has been set, hcksei.
| Configure '
Macro ’

User Key...
Keys...
Windows Taskbar

Preset
Define User State...

Language 4

Option Update

Fig. 4.2 Resetting of Analyzer
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[Reset] shortcut key

The[Reset]shortcut key is set in tHenctional key zone and shortcut menu bar.

4.2 Selection of Measurement Parameter

The following parameters can be set in 2672 series vector network analyzer to measure the electrical
characteristics of devices.

i S parameter (fixed ratio)
U  Any ratio (custom ratio for measurement)
i

Non-ratio power measurement (absolute power measurement)

0 S parametef—— — — — — 76
0 Anyratio R— p— p— p— 78
0 Nonratio power measuremept—— p— p— p— 78
0 Change of traemeasurement type—— — — — 79

4.2.1 Parameter S
1) Overview of Parameter S

The parameter S (scattering parameter) is used to describe the change of input signal and the reflection and
transmission characteristics of tb&JT. The Sparameter is shown in the prescribed digit row, and indicates the
proportion of two complex vectors, i.euuinput iINCluding the amplitude and phase information. The output refers

to the output signal port number of th&JT, and the input refers to the input signal port number obDtti&. The

analyzer is equipped with four test ports to test sipgle, doubleport, threeport and fowport devices.

For example, when one doulpert device is connected to Port 1 and 2, fmnameters (S) can be measured at the
same time.

In this case, the four parameters (S) of the depbhe device are respectively S11, S12, S21 and S22. Fig. 4.3
further shows the parameter S, where:

i arefers to thetimulussignal from the input tOUT.
U b refers to the reflection and transmission signal (response signal)@fihe

The parameter S is a plural linear value. The measurement accuracy depends on the indicators of the calibrator anc
the adopted technology of measurement connection, andasaasociated with the connection of the nhon
measurement port (neexcited port).

2) Application of parameter S

The following parameters can be measured with S.

a) Reflection measurement: SXX (X=1, 2, 3, 4)

i. Return loss

ii. Standing wave ratio (SWR)

iii. Reflection coefficient

iv. Impedance

v. S11, S22, S33 and S44

b) Transmission measurement: SXY (X=1, 2, 3, 4 ; Y=1,

i. Insertion loss
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il. Transmission coefficient

iii. Gain
iv. Group delay
v. SXY
The measurement of the doulplert device withPort 1 and 2 is taken as an example below to introduce the
parameter S.

. Incidence S Transmission

Forward direction >
7
SII
. Z()
Reflection [ Tested device Load
32:0

Reflection A

Sin=——=
Incidence (7,

Transmission />
21 = =— a2=0

Incidence (4,

a) l—>
S22

Load Tested device

Reflection

S Reverse
< 7/ direction

b Transmission Incidence

Reflection h»
S»= =

" Incidence (7

al =20

Transmission /),

" Incidence (/-

al =0

Fig. 4.3 Definition of Parameter S

3) New S measurement trae
Menu path{Trace] > [New Trace]. Click theS-parameter in the dialog box.

e |

S-Paraneter |Receivers |
[ s11 [ s12
Trace Channel Stimulus R

New Trace...
Delete Trace... I sa I s22
Select Trace...
Move Trace...
Trace Title...

Select All | Clear AlL |
Trace Max WG e T L

[+ Auto—Create ¥indow

Measurement Class... apply | w | Concel |

Fig. 4.4 Definition of Parameter S
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4) [NewTrace] dialog box

a) [Parameter selection] zone

Select the S parameter measuremenéet@be created.

b) [Receivers] button

Open the dialog box to create any ratio or-naiip power measurement teac

c¢) [Balance parameter] button

Open thelialog box to create the balance parameter measurement trac

d) [Channel Number] box
Select the channel where the newdradocated.

e) [Create in new window] check box

If this check box is selected, a teagill be created in the new window. If thisieck box is cleared, a tewill be

created in the current active window.
4.2.2 Any Ratio

The input signal and reference signal are selected from the receiver A, B, C, D, R1, R2, R3 or R4 for ratio

measurement.

1) Create measurement trae of any ratio

Menu pathiTrace] > [New Trace].

C IReceikesodi

n

t

he

di

al

0g

box.

S-Farameter Recelvers l

Numerator Dencminator

Seurce

[hetive 4 | 1 ¥ 1 =]
[Caetive B =] 1 = 1~
[ etive k1~ 1 ¥ 1 |
[ etive k2 =] 1 = 1 |
[hetive 4 | 1 ¥ 2 |
[ hctive B ¥| |1 =l 2 =
[ hetive k1~ 1 | Jz2 |
[ Active Rz w| |1 =l 2 =
Select 411 Clear 411

1 ¥ | Channel HNumber

Apply |

[ Create In Nev ¥Window
[v suto—Create ¥indow

8] | Cancel |

Fig. 4.5 Definition ofS-Parameter

4.2.3 Nonratio Power Measurement

The absolute power of the receiver A, B, C, D, R1, R2, R3 and R4 can be measured in-rii# rpower

measuremen however

measured.

mod e,

1) New nonratio power measurement tra@

Menu path{Trace] > [New Trace].

t he

C IReceikelsON i n

phase,

the di

2) [NewTrace] dialog box (any ratioand non-ratio power measurement)

al

group

09

del

box.

ay

and

(0]
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a) [Active] check box

Tick it to create a new trac

b) [Numerator] zone

Select the numerator of any ratio measurement or the receiver foatmpower measurement.
¢) [Denominator] zone

Select the denominator of aratio measurement. The value is 1 in matio power measurement.
d) [Source] box

Select the source signal output port of the analyzer.

e) [ChannelNumber] box

Select the channel for the new &ac

f) [Create in new window] check box

If this check box iselected, a traowill be created in the new window. If this check box is cleared, a widlcbe
created in the current active window.

0) [Auto-Create Window] check box

If this check box is ticked and the number of ¢saim the window exceeds 8, excessiraes will be automatically
created in a new window.

If this check box is cleared and the number ofesac the window exceeds 8, excessivedsaaill not be created.
4.2.4 Measurement mode of traechange

The tra@ must be activated before settiagd modification.

1) Change the trae state

Click the[Track statg button in the window. The corresponding &adll be activated.

4 Log M 0. 000dEm/10. 000dEm

Fig. 4.6 Change of Track Activatidtate
2) Change the measurement parameter @fctive trace

Menu path:[Response] >[Measure]. The measuresubmenu will appear. Or, rightlick the trae title bar, and
click [Measure]in the menu, as shown in Fig. 4.7.

Response” Cal Marker

Measure v
Format ’
Scale v
Display y
Avg v
Scale...

IF Bandwidth...

Fig. 4.7 Setting of Parameter S Measurement Mode of Activateé Trac

4.3 Setting of Frequency Range
Frequency rangeelOMHz-13.5GHz/26.5GHz/43.5GHz/50GHz/67GHz
Frequency resolution: 1Hz

1) Two ways of frequency range setting
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a) Specify thestartandstopfrequency.

b) Specify the center frequency and frequency span.
2) Setting ofstart and stop frequency

Menu pathiStimulus] > [Freq]

Stimulus| Response Cal Marker Analysis Frequency Setting

Start/Stop... Start | 10. 000000MHzZ H

Freq

3
Power v Center/Span...
Sweep , CW Frequency... ST 26. 500000000cEz T
Trigger 3 Fre
q Offset...
OK c 1
Start/Stop... /——I ance I

Fig. 4.8 Setting oStartandStopFrequency
3) Setting of center frequency and frequency span
Menu path{Stimulus] > [Freq]

Stimulus Cal Marker Frequency Setup

Response Analysis

Start/Stop... | | center ERTETITEEE [5]

Freq

3
Power 4 Center/Span... -
Sweep e Span | 48.990000000GHz [
g ’ Freq Offset...
Start/Stop... OK | Cancel l

Fig. 4.9 Setting of Center Frequency and Frequency Span

[Frequency] shortcut key

The frequency can be rapidly set with freequency] shortcut key in the functional key zone of the front pane

4.4 Setting of Signal Power Level

The power level refers to the power level of the output signal of the test port. The power level indicators of the port
of 3672series vector network analyzer are as follows.

Table 4.2 Power Level Indicators of Source Output Signal

Frequency range Source fequency | Configuration
range (dBm)
10MHz ~ 13.5GHz/26.5GHz/3.5GHz/50GHz/67GHz -25 ~ +20 Standard configuration
10MHz ~ 13.5GHz/26.5GHz -95 ~ +20 Option:  prograrcontrolled
step attenuator
10MHz ~ 43.5GHz/50GHz -85 ~ +20 Option:  prograrrcontrolled
stepattenuator
10MHz ~ 67GHz -75 ~ +20 Option:  prograrrcontrolled
step attenuator

1) Setting of power level

Menu pathStimulus] > [Power]. Also, the[Power] shortcut key is set in thieinctional key zone of the front
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panel and the shortcut menu bar.

Power_ - Channel

[v Power ONfoff (All Channels)

Power — Couple

Port Power 5. 00dEm E

Fower — Couple
Stimulus Response Cal Marker Analysis System Start Power | —20.00dBn =

Stop Power 0. 00dBm B
Power Slope

[~ Slope 0. 00dB/GHz H
Cancel

I Freq
‘ Power » Power...

Sweep ’ Power And Attenuators...
Trigger >

Start/Stop...

[v Power ON/off (411 Channels) [v Port Powers Coupled

Hame State ‘Port Power jStart Power |Stop Power ‘Auto Range ‘Attenuator ‘Leveling Node J
Port 1 Auto -5. 00dBm —=20. 00dBm 0. 00dBm J= 0dB Internal

Port 2 [ v | -S. 00dBn -20. 00dBm 0. 00dBm Jiil 0dB Internal

[ Channel Power Slope| 0.00dB/GHz E Offset and l Receiver Receiver ‘ Path ‘
[V LO Power ON/off Limit... Leveling... Attenuator... Configuration...

R

Fig. 4.10 Setting of Power Level
2) Cutoff of port power

Menu path]Stimulus] > [Power] > [Power ON/off]. Or, switch the power by changing the setting of[BFmver
ON/off] check box in the [Power setting] dialog box.

3) Manual setting of attenuation

Menu path:[Stimulus] > [Power] > [Power and Attenuators...]. The [Power and Attenuators] will appear.
Click to clear thgAuto] zone check box. Click tHéttenuation] input box and enter the attenuation value.

4) Setting of power slope

Menu path:[Stimulus] > [Power] > [Power...] The [Power] dialog box will appear. Cliglope] check box.
Click the[Slope]input box and enter the power slope.

5) [Power] dialog box
a) [Power ON/off] check box

If this check box is ticked, the port will normally output thewer. If this check box is cleared, the port output
power will be cut off.

b) [Power-port 1]
Set the power level of the port 1.
¢) [Channel Power Slope] check box

Tick the[Channel Power Slope] check box and enter the slope value in[8lepe] input boxto enable the power
slope function.

The power slope is used to compensate the power loss of the cable and test fixture as a result of frequency increase

U If the power slope function is enabled, the output power of the test port will increase (or degitbatie)
increase ofweepfrequency.

U  Unit of power slope: dB/GHz.
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i Power slope setting range to +2.
6) [Power and Attenuator] dialog box
a) [Power ON/off] check box

If this check box is ticked, the port will normally output the power. If this chesgkibaleared, the port output
power will be cut off.

b) [Port Powers Coupled check box

If the [Port Powers Coupled check box is ticked in the default mode, the power level settings of two ports of the
analyzer will be identical. However, different power levels are required for ports in some measurement applications.
For example, the power of each port must be setatghato measure the gain and reverse isolation of one high

gain amplifier, as the power of the input port of the amplifier is lower than that of the output port[Rbthe

Powers Coupled check box is cleared, the power level of each port can betately in the analyzer.

c) [State] bar

It is [Auto] in the default mode. In this case, the power ON/OFF state can be switched according to the
measurement need®©N] indicates the port power is always ON, wHIFF] indicates the port power is always
OFF.

d) [Port Power] bar
Set the port power.
e) [Automatic] bar

If this check box is ticked, any power level can be set within the allowable range of the instrument. If this check
box is cleared, the source power and attenuation can be set manuallyaiorroeasurement, such as the reflection
amplifier (oscillator or unsteaestate amplifier) measurement. In this case, the matching source impedance (better
than the return loss of 20dB) should be set within a wide frequency range.

f) [Attenuator] bar
Settheattenuadr.
0) [Leveling Mode] bar

Set theleveling mode, includindInternal] , [Receiver]and[Open loop]. The amplitude is not fixed in tH®pen
loop] mode.

h) [Channel Power Slopgcheck box

Tick the[Channel Power Slopgcheck box and enter the slope value in[8lepe]input box to enable the power
slope function. The power slope is used to compensate the power loss of the cable and test fixture as a result of
frequency increase.

i  If the power slope function is enabldgtle output power of the test port will increase (or decrease) with the
increase ofweeprequency.

U  Unit of power slope: dB/GHz.
i Power slope setting rang& to +2.
i) Attenuator Settings and power range

The programmable attenuator is used to cover the whole power range. It can adjust the power le@Udf the
while the power level of the reference path of the analyzer remains unchanged. Thus, higher accuracy and
characteristic indicates and more accunaééching of source output signals can be realized.

The fully accurate error correction can be done at the power point for measurement calibration. If the power level is
changed in the same attenuator settings as those of measurement calibration, dog at@iror correction is
higher in ratio measurement but poorer in-natio measurement.

4.5 Setting ofSweep

Sweeprefers to the process of continuously measuring data points accordingstontilesvalues in the specified
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sequence.

0 Overview ofsweeptypes—— e — — — 83
0 Setting ofsweeptype — —_— —_— -83
0 Sweepime e — —— — — 85
0 Sweepsetting — — — — 85

4.5.1 Overview ofSweepTypes
The network analyzer supports siweeptypes shown below.
1) Linear frequency

This is the defaulsweeptype of the instrument. The whole frequency range is covered continuously by the
frequency linearity.

2) Logarithmic frequency

In the logarithmic frequency mode, the source frequency increases in logarithmic steps, and the frequency ratio of
every two adjcent frequency points is identical.

3) Powersweep

The power isweptat the point frequency. The maximwsweeprange is 50dB. The default frequerssyeeprange
is -25dBm to +20dBm.

4) Point frequency

In the point frequencysweepmode, a singlesweepfrequency is set in the analyzer, measurement data are
accurately and continuously samples at the intervals determined accordingsteetfgime and the number of
measurement points, and changes of measurement data with time are displayed.

5) Segmensweep

Segmentsweepaims to starsweepof several segments. The power level, intermediate frequency bandwidth and
sweeptime of each segment can be set independently. After calibration of all segments, one or several segment(s)
can be measured according to thélrations. Segments are defined according to the frequency increase sequence,
and the frequency range must be prevented from overlapping. The attenuator settings of the power levels of all
segments must be identical to prevent damage caused by fregutehtng of the attenuator. If the attenuator
settings of the current segment and defined segment are different, the analyzer will automatically change the power
level and attenuator settings of the defined segment.

6) Phasesweep

Sweepthe phase of one or several source(s) relative to another source. The measured3é0i®is-360°.
4.5.2 Setting ofSweepType

1) Setting ofsweeptype

Menu path]Stimulus] > [Sweep) > [SweepType].

Select the correspondirsgveeptype in the auxiliary menu bar or in the [Settingsafeeptype] dialog box.

Stimulis] Response Cal Marker Analysis Sy/|SRERTeEs

I Freq 3
TS , _ Sweep Type Sweep Froperties
Sweep , Sweep Time... ® Linear Freguency
Trigger v Number of Points  » | | C Logaritha Frequency A~ Stert Frea [ 10.000000MHz &
(" Power Sweep -
Start/Stop... Sweep Setup... e p— Stop Frea | 50.000000000GHz 5 s
Sweep Type... —
(" Segment Sweep Points | 201 j
Segment Table v c
Integrated Pulse...

Fig. 4.11 Setting of Linear FrequenSyeepType
2) Setting of segmensweeptype
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Menu pathiStimulus] > [Sweep) > [SweepType].
Auxiliary menu bar: cliciSegmentSweep) or selec{SegmentSweef) in the Sweep Tpe] dialog box.

Stimulus’ Response Cal Marker Analysis Sy{SUERstemte =1 X ]
I Freq ' S T S P; ti
Power R _- veep Type veep Properties
] Linear Frequenc :
Sweep g Sweep Time... i : Y Independent Power Levels a I
Trigger ' Number of Points ' . e el | ir Independent IF Bandwidth
Power Sweep -
Start/Stop... Sweep Setup... ~ C¥ Time Independent Sweep Time Cancel
Sweep Type.. ® Segaent Sweep Shov Table
Segment Table v G z =
Integrated Pulse...

Fig. 4.12 Setting of SegmeBtveepType
Dialog box setting instructions:

a) [Independent Power Level§ check box: tick it to set the independent power level of each segment. In this case,
the atenuator settings must be identical.

b) [Independent IF Bandwidth] check box: tick it to set the independent intermediate frequency bandwidth of
each segment.

¢) [Independent SweepTime] check box: tick it to set the independenteeptime of each segment.

d) [Show Tablg button: click it to create and edit teeeeptable.

e) [Hide Table] button: click it to hide the segmesweeptable.

3) Segment insertion and deletion

Only the displayed segment table can be edited.

Menu path{Stimulus] > [Sweef) > [SegmentT able] > [Show Tablgd. Thesegment tablesubmenu will appear.

Tick [Show Tablqg in thesegment tablesubmenu.Click [Insert Segment]in thesegment tablesubmenu to add
a new segment in front of the selected segn@litk [Delete Segment]in the segment tablesubmenu to delete
the selected segment. Clifilielete All Segmentg to delete the whole segment table.

':mﬂ Response Cal Marker Analysis System Help

Stimulus Respome Cal Marker Analysis System He\p

F
e Freq

,
|
Power ’ |
»
Sweep » Sweep Time... z‘cp’v“’;’zr e ?
Trigger ’ Number of Points ’ P P

Trigger v Number of Points
Start/Stop...
State Start Stop Points

1 |oFF [ 10. 000NMHZ | 50.000GHZ 21
Fig. 4.13 Segment Insertion and Deletion

Start/Stop... Sweep Setup...

Sweep Type... Sweep Setup...

Sweep Type...

Segment Table » Add Segment

Insert Segment
Delete Segment
Delete All Segments

Show Table

Segment Table '
Integrated Pulse...

Integrated Pulse...

Show Table
v Hide Table

4) Editing of segment table

a) Doubleclick the [State] box of the segmentand sefie@ N0 or A OFFO t o open or cl os
b) Doubleclick the [Start] box of the segment and enterstagtfrequency of the segment.

c) Doubleclick the [Stod box of the segment and enter #tepfrequency of the segment.

d) Doubleclick the Pointg box of the segment and enter the numbexvaeppoints of the segment.

e) Doubleclick the [PowerLeve] box of the segment and enter the power level of the segment (the independent
power level option is opened).
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f) Doubleclick the |[F Bandwidth] box & the segment and enter the intermediate frequency bandwidth of the
segment (the intermediate frequency bandwidth option is opened).

g) Doubleclick the[Sweep Timepox of the segment and set gweeptime (the independesiveeptime option is
opened).

4.5.3SweepTime

After setting of measurement, the minimsmeeptime will be adopted by the analyzer. Teweeptime can be
increased to meet certain requirements of measurement.shivfegtime is set as 0, the minimusweeptime will

be adopted autortiaally by the analyzer. If theweepis no less than 300ms,saveepindicator will be displayed
on the analyzer, indicating the peiotpoint measuremergweep The measurement indicator is a small upward
arrow, showing the point at which measuremejisscompleted on the trac

1) Setting ofsweeptime
Menu path{Stimulus] > [Sweep) > [SweepTime...]. The dialog box o$weeptime will appear.

Enter thesweeptime directly in thgfSweep Time]box. For setting of theweeptime with the keys and auxiliary
menu bar, directly enter tissveeptime in the input toolbar.

Stimulus’ Response Cal Marker Analysis Sy

Freq v F

Power ’ _ Sweep Time - Channel

Sweep v Sweep Time... -

Trigger v Number of Points v Tine

Start/Stop... Sweep Setup... l 735. 461ms E
Sweep Type...
Segment Table v OK Cancel |

--I Integrated Pulse...

Fig. 4.14 Setting ofSweepTime
4.5.4 Setting ofSweep
1) Sweepsetting
Menu path{Stimulus] > [Sweep) > [SweepSetup..]. The[SweepSetup dialog box will appear.

Stimulusy Response Cal Marker Analysis Sy

l Freq »
Power »
Sweep ’ Sweep Time... -
Trigger g Number of Points v | s v
‘ Start/Stop... Sweep Setup... [0.000s  [7] Dvell Tine - delay before measuring each point |
Sweep Type Wd Sweep Delay - delay before first point of sweep Cancel l

-I SegmentTable
--I Integrated Pulse... i

Fig. 4.15SweepSetting

[~ Fast Sweep - reduce measurement setting time

2) [SweepSetup dialog box

a) [Channel] box

Select the channel applicablestweepsetting.
b) [Stepped Sweepcheck box

In the step sweepmode, the source is tuned to a frequency point and the frequency point is measured after the
specifieddwell time Then the source is tuned to next frequency point. A device of long electrical delay can be
accurately measured. If this check box is cleatfeel analyzer may work in tlaalog sweepor step sweepmode,
depending on the setting of teeeeptime and intermediate frequency bandwidth.
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c) [Dwell time] input box

Set thedwell timeat each point before obtaining the measurement data. This ispligable to thestep sweep
mode.

d) [SweepDelay] input box

Set the waiting time of the analyzer before obtaining the measurement data. It refers to the delay before
measurement of the first point.

e) [Fast Sweepcheck box

If the [Fast Sweejp check boxis selected, analogweepwill be started. Data are collected in the&eepprocess,
thus reducing the waiting time siveep

4.6 Trigger Mode

The trigger signal is used to enable measuremswaepof the analyzer. Theweepmode and time to stogpweep
and return to the holding state are determined by trigger settings. The vector network analyzer has high flexibility
in trigger setting.

0 Simple trigger setting—— — — — -86
0 Detailed trigger setting—— ———— e e 86
0 [Trigger] dialog box — — — - 87

4.6.1 Simple Trigger Setting

Only the trigger mode of the current active channel can be set by simple trigger setting.
Menu path{Stimulus] > [Trigger] . Thetrigger submenu will appear.

Click [Continuous], [Singlg or [Hold] in the submenu and select the trigger mode.

Stimulusy| Response Cal Marker Analysis

Freq ,

Power »

Sweep 3

Trigger »| v Continuous
Start/Stop... Single

I '

|
t Manual Trigger

Trigger...

Fig. 4.6 Simple Trigger Setting

4.6.2 Detailed Trigger Setting
Menu path{Stimulus] > [Trigger] > [Trigger...] . Thetrigger dialog box will appear.
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Stimulus'| Response Cal Marker Analysis

Freq ’

N
Sweep ’

Trigger » | v Continuous
Start/Stop... Single

Hold

I
| Manual Trigger
I o

Fig. 4.17 Trigger Submenu

Setup l]'l'[eas Trigger]ﬂuxl Trig]ﬁuxZ Trig] Fulse Trig]
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(" Groups 2 E Number of Groups

(" Single

" Held

Fig. 4.18 Trigger Setting Dialog Box

4.6.3 [Trigger] Dialog Box
1) Trigger setting gotions
a) Trigger source zone

The source of the channel trigger signal is determined by trigger source setting of the trigger source zone. The
effective trigger signal is generated wismeepis not done by the vector network analyzer. Three trigger sources
can be selectednternal, manual and external. The set trigger source will be used as the trigger source of all
channels.

U [Internal] (default)

1) Trigger signal generation is controlled@muatically by the analyzer.

2) One trigger signal is generated immediately after one measurement.
U0 [Manual]

The manual trigger signal is generated in the following methods.
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1) Click the[Manual] button in thgTrigger] dialog box.

2) Click the[Manual item in the[Trigger] submenu under thEStimulus] menu of the menu bar.
i [External]

1) The trigger signal is input fxternal] of the BNC connector on the rear panel.

2) The signal is TTL level.

3) Level trigger: the high or low level can be set in[theernal] dialog box.

4) The pulse width i s 1¢s swadptima (otherwmse, she triggey may besenabledn g e r
several times).

b) Range zone

The measurement channel receivihg trigger signal is determined by trigger range setting. Two types of trigger
range can be sajlobal andchannel

i [Global]

This is the default setting of the analyzer. Except the channel inoldeng mode, all channels can receive the
trigger signal.

i [Channel]

Next channel which is not in thelding mode will receive the trigger signal. After the current channel is measured,
next channel will be selected automatically. Except the channel lotdeng mode, all channels will be selected

in sequenceThe trigger source should be set in themanual mode to make the above setting effective. Set the
[Channel] to enable thepot sweepfunction.

c) Trigger setting zone

The number of trigger signals to be received by one channel is determined by $etigey. Four channel
triggering states are provided:

i [Continuous]
The channel will receive a number of trigger sign@iseepwill be done continuously.
i [Groups]

The channel will only receive the trigger signals, the number of which is set[@nhgp] input box.Sweepwill
be done for the set times, and then the channel will entéotding mode.

i [Singlg

The channel will receive one trigger sign@lveepwill be done once, and then the channel will enterhibiding
mode.

0 [Hold]
The channel will noteceive the trigger signal, asdieepwill be stopped.
U  [Spot] ([Trigger mode] check box)

The spot sweepmode can be selected only when tligger source is manual or external and thetrigger range

is thechannel In thespot sweepmode, next data point will be measuredsimeepafter the channel receives the
trigger signal. The channel will continuously receive the trigger signal until all measurements in the channel are
done. Then next channel which is not in iméding mode willbe triggered.

U [Channel] ([Trigger mode] check box)
All traces in the channel will be triggered.
U [Sweep ([Trigger mode] check box)

The sweeptrigger mode can be selected only when thigger source is manual or external and thetrigger
range is thechannel The traes sharing one source port in the channel will be triggered.

2) MeasurementTrigger options
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a) Main trigger input zone
Set the nature of the external trigger signal to be received in the trigger input zone.
i  [Global/channel Trigger Delay]

[Delay]: Enter the delay time in the delay input box. When the instrument receives the external trigger signal,
sweepwill be started after the delay time.

i [Source]

Set the external trigger signal input interface, including the BNC interface and aut@siatiterface (1-®in).

U [Level/Edge]

Set the trigger mode of the external trigger signal, including high level, low level, rising edge and falling edge.
U  [Accept trigger before armed

If this item is ticked, correspondirgyveepwill be executed immediately after the vector network analyzer receives
the trigger signal; otherwise, all the received trigger signals will be ignored.

U [Readyfor Trigger Indicator ]

The trigger READY signal is sent by the BNC interface and automatiintesface (21pin). High level and low
level of the signal are optional.

Setup Meas Trigger | pmxl Trig | Aux? Trig | Pul=e Trig
Main Trigger Input

Channel Trigger Delay

Delay (ENECEN  [2]

Sourca Lewel /Edze
(*)Meas Trig In BHC (*)High Lewel
(' Handler I/0 18 () Low Lewvel

OPositive Edze
O Hegatiwe Edgze

Ar_‘r_'ept trigger before armed

Ready for Trigger Indicator
(I Ready High
[OHandler IO Pin 21 (#) Ready Low

Fig. 419 Measurement Trigger Dialog Box
3) Auxiliary 1/2 trigger option
a) Auxiliary trigger output zone
i [Enable]

Tick the check box to open the external trigger output ottineesponding channel; otherwise, the external trigger
output will be closed.

i [Polarity]

Set the polarity of the trigger output signal in the radio f@asitive pulse]or [Negative pulse]

U  [Position]

Set the time to send the trigger output signal in the radio[Before data capturing] or [After data capturing] .
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i [PulseDuration]
Input the pulselurationof the trigger output signal in the input box.
i [Enable Wait-for-Device Handshakg

If this check ba is ticked, data will not be captured until the vector network analyzer receives the specific level
from theauxiliary trigger input (1&2) connectorof the rear panel. This signal indicates that the external device is
ready and the network analyzer ialed to capture data. Otherwise, the network analyzer will not wait. However,

a trigger signal will be sent when the network analyzer is ready. This signal cannot be used to trigger the network
analyzer. It is generated by the internal, manual or exteouate.

0 [Aux Trig]

When the network analyzer is ready, a confirmation signal will be sent to the auxiliary 1 & 2 connection port. The
signal can be in the rising edge, falling edge, high level or low level form.

i [Delay]
When the network analyzer receitbe holding signal, data will be captured after the corresponding delay time.
Trigger

Setup |Meas Trigger Auxl Trig lAux2 Trig| Pulse Trig]|

External Device
[ supports any trigger source (INT, MAN, EXT) ]

[~ Enable [~ Global Channel [1 |
AUX TRIG OUT (To Device)

Polarity Position

& 3

@ ()
Jiu Pulse Duration 1. 000 Ms B
r

AUX TRIG IN (Device Ready)
@ o
G C

Delay 0. 000s B

) ¢ | Cancel

Fig. 4.2 Auxiliary 1/2 Trigger Dialog Box

4) Pulse trigger options

a) Synchronous pulse input zone

Select the internal or external source to synchronize the internal putvatgeiof the analyzer.
i  [Pulse Sync Trigget

1) Internal : the pulse generator is synchronized according to the periodic signal generated in the analyzer, and
the output pulse train period is determined according to the pulse repetition period in thegadseement
interface.

2) External: the pulse repetition period specified by the user is ignored. One pulse train will be output once an
effective external pulse synchronization signal is detected by the anaiieedelay and width of the pulse
generatorcan be set respectively in the pulse measurement interface. The external pulse synchronization input
signal will be input through thpulse input/output interface of the rear panel of the analyzer. The configurable
synchronization trigger signal can beun to the analyzer according to the pulse synchronization input signal. If
the level is trigger, the analyzer will output a pulse train. If the level is continuously effective, the analyzer will
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continue to output another pulse train. If the edge isdrgmy the analyzer will be triggered by one effective edge
signal to output a pulse train. The pulse train length is the maximum value (delay + width) in all the enabled pulse
generators.

U [Level/Edge]

Set the characteristics of the effective external psysehronization input signal to be received by the analyzer:
high level, low level, rising edge or falling edge.

b) Receiver output zone
U [Synchronize receiver to pulsg

It is used to measure the broadband synchronization pulse. When this function ¢l etieblpulse generator
output and data collection are allowed to be synchronized.

i [Delay]
Set the delay time before collection of AD data.

Setup l]'l'[eas Trigger]&uxl TriglﬁuxZ Trig Fulse Trig]

Channel |1 v

Pulse Symnc Trigszer
Source Level /Edge
(@ Internal (®
(" External i

~

~
Receiver

[ Symchronize receiver to pulse

Sync Delay | 0, 000s E

Fulse FRI | 100.000Ps H

0K Cancel

Fig. 4.21 Pulse Trigger Dialog Box

4.7 Setting of Data Format and Scale

The data format refers to the display of measurement data in the graphical form. Select the data format which is the
most favorable to understand the characteristics oDtB&. This section introduces nine data formats and the
method of scale setting se t better display the measurement information.

0 Data format—— —_ — — — 91
0 Data format setting—— —_— [ _— - 94
0 Scale—— — — — S 94

4.7.1 Data Format
1) Rectangular coordinate format

Seven of nine formats of measurement data are in the rectangular coordinate form. This format is also known as the
Cartesian format, X/Y format or linear format and is suitable to display the frequency response information of the
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DUT. For example, the reatgular coordinates in Fig. 4.23 show the following information.
i  Stimulusvalue (frequency, power or time) in the linear scale form on th&iXin the default mode.
Ui  Response value corresponding togtimulusvalue on the Yaxis.

Fig. 4.2 RectangulaCoordinate Format
a) Logarithmic amplitude format
i Display the amplitude information (no phase information).
0 Y-axis unit: dB
i  Applicable typical measurement: return loss, insertion loss and gain.
b) Phase format
U Display the phase information (no amplitudéormation).
U  Y-axis unit: phase (degree)
i Applicable typical measurement: linear phase deviation.
c) Group delay format
U  Display the signal transmission time through TA&T.
U  Y-axis unit: time (second)
i Applicable typical measurement: group delay.
d) Linear anplitude format
U  Only display the positive value.
0 Y-axis: no unit (U) in ratio measurement and milliwatt (mW) in-natio measurement.

U Applicable typical measurement: reflection and transmission coefficient (amplitude) valtienardbmain
transformation

e) Standing wave ratio format

Ui Display the reflection measurement data calculated byetjuation( 1 + J-)) )/ ,( 1wher e }
coefficient.

U Effective in reflection measurement.
U Y-axis: no unit.

U  Applicable typical measurement: standing wave ratio.

t
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f) Real part format

i  Display the real part of the measurement complex.

0 Itis similar to the linear amplitude format, but both the positive value and negative value can be displayed.
U Y-axis: no unit.

i  Applicable typical measuremeiiitme domainand auxiliaryinput voltage for maintenance purposes.

0) Imaginary part format

i  Only display the imaginary part of measurement data.

U Y-axis: no unit.

i  Applicable typical measurement: impedance measurement in design of matching network.

2) Polar coordinate format

The polarcoordinate format shown in Fig. 4.24 includes the amplitude and phase information. The vector value can
be read in the following method.

a) The amplitude of any point is determined by the displacement of this point relative to the central point (or zero
point). In the default mode, the amplitude is a linear scale, and the excircle scale is set as 1.

b) The phase of any point is determined by the angle relative to-#xesX

¢) The frequency information can only be read throughntheker The defaulmarker format includes the real part
and imaginary part. Themarker dialog box can be opened in thearker/analysis menu. Other formats can be
selected in thadvancedmarker menu.

/’\\ i Amplitude

Phase angle

y
N

180°

Fig. 4.3 Polar Coordinate Format

3) Smith chart format

Smith chart shown in Fig. 4.25 is a tool to map the reflection measurement datdbfTthieto impedance. Each
point of the chart represerttsee complex impedance composed of the real resistance (R) and virtual reactance (+jX
The resistance, reactance, equivalent capacitance and inductance can be read thraurgbrthe
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Constant
reactance

Constant
resistance

T

capacitance

Inductance

_ System impedance

Fig. 4.20 Smith Chart Format

a) The horizontal axis of the center of Smith chart represents the pure resistance, and the center of the horizontal
axis repesents the system impedance. The leftmost resistance on the horizontal axis is zero, indicating a short
circuit. The rightmost resistance of the horizontal axis is infinite, indicating an open circuit.

b) The points on the intersecting circle of Smithrthad horizontal axis have the same resistance.
¢) The points on the tangent of Smith chart and horizontal axis have the same reactance.
d) The reactance of the upper part of Smith chart is positive. Therefore, the upper part is the sensitive zone.

e) Thereactance of the lower part of Smith chart is negative. Therefore, the lower part is the capacitive zone.
4.7.2 Data Format Setting

Menu pathjResponse] > [Format] Theformat submenu will pop up.
Response
Measure
Measure Balanced
Format
Scale Phase
Display Group Delay
Avg Smith Chart

Scale... Polar

IF Bandwidth... Lin Mag

SWR

Real

Imaginary
Unwrapped Phase
Positive Phase
Imped

Format...

Fig. 4.5 Setting of Data Format

4.7.3 Scale

The scale refers to the scale of the vertical part of the display grid. In the polar coordinate and Smith chart format,
the scale refers to the full scale of the excircle. The display mode of measurement data on the screen are determinec
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by scale and forntaettings. In the log format, the scale setting range is 0.001dB/grid to 500dB/grid.
1) Scale setting
Menu pathjResponse] > [Scale]Thescalesulbmenu will pop up.

Set the appropriate scale, reference location and reference level by clicking thgoooliresinput zone or keys.

soe R

Scale
SN 10. 000B B
Response | Cal Marker Analysis System Help
Moacure . F suto | suto sl |
Format D _-
Scale v Autoscale Reference
Display ’ Autoscale All Position | 5. 000 3
Avg v Scale...
Sedle Scale Couple... Level | 0.000dB EI
IF Bandwidth... Electrical Delay...
ﬁaseotf)fﬁs?t... OK I Cancel |
I S S a9 e

Fig. 4.5 Setting of Scale
2) Scale setting dialog box
a) Scale zone
0 [Scale]box
Enter the set scale value.
i  [Auto] button

Click the[Auto] button. The analyzer will automatically select the vertical scale to better displagtitretracen
the vertical grid of the screen. Theémulusvalue will not be affected, and only the scale value and reference value
are changed.

i. An appropriatescale factor will be selected so that data are displayed in 80% of the screen.
ii. The center value of the traon the screen will be selected as the reference value.
i  [Auto All] button

Click the[Auto All] button. The analyzer will select appropriate ssalf all traes in the window so that the tesc
are better displayed in vertical grids of the window.

b) Reference setting zone
i  [Position] button

The reference position refers to the position of the reference line in the rectangular coordinate fegpoesiticim
of the bottom line in the figure is 0, the position of the top line is 10, and the default value of the reference position
is 5.

i [Level] button

The reference value refers to the value of the reference line in the rectangular coordinate ridrthatyvalue of
the excircle in the polar coordinate and Smith chart format. The setting ran§é0dB to +500dB in the
logarithmic amplitude format.

4.8 Observation of Multiple Tracks and Opening of Multiple Channels

A convenient method is provided ihet preconfiguration function of the analyzer for mefitace, multi-channel

and multtwindow measurement. The analyzer has four preconfigured measurement settings. If one kind of setting
is selected, the current teand window will be closed, and a new &and window will be created. The window
arrangement of four pigettings is as follows.
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Fig. 4.2 Preconfigured Window Arrangement

0 SetupA
Four traes will be created in Window 1: S11, S21, S12 and S22, irodaithmic format in Channel 1.
U SetupB

Four traes will be created in four windows, in the logarithmic format in Channelll.v8ll be displayed in
Window 1, S21 in Window 2, S12 in Window 3 and S22 in Window 4.

U SetupC

Three traes will be created irthree windows of Channel 1. S11 will be displayed in the Smith chart format in
Window 1, S22 in the Smith chart format in Window 2 and S21 in the logarithmic format in Window 3.

u SetupD

Four traes will be displayed in two windows, in the logarithmic fotnma two channels. S11 and S21 will be
displayed in Window 1 of Channel 1, and S12 and S22 in Window 2 of Channel 2.

1) Preconfigured measurement setting
Menu pathjResponse] > [Display] > [Meassetups..]. Themeasurementsetupdialog box will appear.

Sdect the preconfigured measurement setting in the dialog box.
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Response Cal Marker Analysis System

Measure

Measure Balanced

Format

Scale

Display Overlay 1x

Avg Stack 2x

Scale.. Split 3x

IF Bandwidth... Quad 4x

Windows
Display Items
Meas Setups...
Toolbars
Tables
Title Bars

¥ Status Bar
Size Box

Dialog Transparent...

Fig. 4.8 Preconfigured Measurement Setting
2) Window arrangement
a) Several methods of window adjustment are provided in the analyzer.
i Use the mouse to move and adjust the window.

i  Arrange the windows of the analyzer by ffetle], [Cascade] [Maximize] and[Minimize] items of the
window menu.

i  Arrange the windows by tH®verlap 1X], [Stack 2X], [Split 3X] and[Quad 4X] items of thedisplay menu.

U  Use the[Minimize], [Maximize/reduce down] and[Close] button in the top right corner of the window to
adjust or hide the window.

b) The display menu of the analyzer provides four kinds of window arrangement. The existmgrieadistributed
into different windows according to a certalgaithm.

i  Onewindow arrangement

All traces are displayed in one window in a cascading manner.

i  Two-window arrangement

All traces are displayed in two windows which are vertically overlapped.
i Threewindow arrangement

All traces are displayed in thregindows. Two of the three windows are arranged in the upper part, and the other in
the lower part.

i Fourwindow arrangement
All traces are displayed in four windows which respectively cover one fourth of the screen.
c¢) Setting of window arrangement

Menu pah: [Response] > [Display] The display sumenu will pop up. Select the window arrangement mode in
thedisplay submenu.
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Response | Cal Marker Analysis System Help

Measure »

Format ’ --

Scale 5

Display y Overlay 1x

Avg v Stack 2x

Scale Split 3x

IF Bandwidth... Quad 4x
Windows 5
Display Items ,
Meas Setups...
Toolbars 5
Tables 5
Title Bars
Status Bar

Dialog Transparent...

Fig. 429 Setting of Window Arrangement
4.9 Setting of Analyzer Display

You can use the display menu of the analyzer to display or hide the display elements and customize the screen.
These display elements are usable for measurement observation, setting and modification, inclatiiteb#ne
toolbar, list, measurement diap, data trag, memory traceand title bar.

0 Statebar p— p— p— p— 98
0 Toolbar — — — R— 99
0 Table—— —_— — — —_— 101
0 Display contents—— — — — — 102
0 Title bar —— P — P — — 103

4.9.1StateBar

CH1 S11 MATH:/ COR: OFF

AVER: 5 COUNT: 5 SMOOTH: 5 TRANSFORM: ON GATE: ON CONTROL: LOCAL

REF: INT

1) The openedtatebar will be displayed at the bottom of the screen, including the following contents:

i Current active channel
i Measurement parameteratdtive trace
U  Mathematical operation aictive trace
U Error correctiorstateof active trace

1]

be displayed.

If the function oftime domaint r ansf or mat i
I f the gate ng
GPIB state LOCAL or REMOTE.
Reference (REF) signatate INT or EXT

2) Display of triggestatusbar

on

i
i
a setti functi
i
i

on

S

If the average function is erlad, the average factor of the current active channel and the average times will

If the smoothing function is enabled, the number of smoothing points will be displayed.

e n ailbbe displayedi TRANSF ORM

s enabl ed, ifnGATE: o

Menu path]Response] > [Display] Tick [Status Bar in the dsplay submenu to open thetatusbar display and
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clear [Status Bar to close thestatusbar display. Or, press trstatus bar opening/closingitem of the auxiliary
menu bar to open or close thiatusbar.

Response Cal Marker Analysis System
Measure
Measure Balanced
Format
Scale
Display Overlay 1x

Avg Stack 2x

Scale... Split 3x

TF Bandwidth... Quad 4x
Windows
Display Items
Meas Setups..
Toolbars
Tables
Title Bars

¥ Status Bar

Size Box

Dialog Transparent...
Fig. 4.3) Display of TriggerStatusBar
4.9.2Tool bar

1) Six different toolbars can be displayed at the same time. Measurement can be easily set through the
toolbar.

a) Input toolbar

Channel 1 Start Frequency | 10.0

Input the value through the input toolbar to set the measurement parameter.
b) Markertoolbar
me [t |v| =[] Stim B
Set and modify thenarker including:
0 Markernumber
i MarkerON/OFF check box
i Stimulusvalue
0 Markerfunction: marker maximum/minimum valuestar{stopvalue and center/span value.

Click the [Stimulug value of themarkertoolbar and rotate the knob on the front panel to ghahemarker
position.

¢) Measurement toolbar

] st [321}312 Iszzl
The measurement toolbar is used to create the S paramegén titzes current active window or new window. If the
left button of the measurement toolbar is lifte E\), the S parameter traevill be created in the current active

window. If this button is pressetl ), the S parameter trawill be created in a new window.
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d) Sweepcontrol toolbar

LI

The buttons of theweepcontrol toolbar are respectively used to set the following modes aicthe channel in
sequence:

i  Holding mode

i  Singlesweep

i  Continuous sweep
e) Stimulustoolbar

Start | 10. 000OOOMHz [£] step | &7.0000000DOGH: B Points | 201 2]

f) The stimulustoolbar is used to observe, set and modifysthieepstimulus including:
U  Start stimulus value (CW frequency in the CW mode)

i Stopstimulus value (time in the CW mode)

i Number of sweeppoints

g) Time domaintoolbar

U Time domain ON/OFF check box

i Gate ON/OFF check box

0 Sweeptype

U Start stimulus value

i  Stopstimulus value

i More

2) Trigger toolbar display

Menu pathjResponse] > [Display] Point tothe toolbar in the display suhenu.

Click thetoolbar item to be set in the toolbar satenu. Tick the item to open the toolbar display and clear it to
close the toolbar display.

Response Cal Marker Analysis System Help

Measure Balanced
Format

Scale

Display

Avg

Scale

IF Bandwidth.

Meas Setups...
Toolbars Active Entry
AELIE »| ¥ Softkeys

Title Bars

¥ Status Bar Measurement

Size Box Sweep Control
Dialog Transparent... Stimulus
Transform

All Off

Fig. 4.3L Trigger Toolbar Display
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4.9.3 List

1) Display themarker, limit and segment table so that the user can observe and modify the settings (except
the marker table). The list is displayed in the lower part of the window. Only one table can be displayed in
each window.

a) Markertable

Ml Ref Stimalus Responze
1 19. 0T35GH 0. 164k
2 42 S4BEGHz 0. 164K
3 Z6. 5594GHz 0. 234k
4 33. 5050GHz 0. 16dE

Fig. 4.2MarkerTable
Themarkertable is used to display tmearkerparameters, including:
0 Markernumber
U  Referencenarker(for relative measurement)
i Stimulusvalue

i Response value

b) Limit table
Type Begin Stimulus End Stimulus Begin Response End Responze Limit Type
1 MK 10. O0OMHz &7. 000GHz -100. 0004B 100. 00048 SLOF
2 MIH 10. O00OMH= B7. 000GH=z -100. 0004E 100. 00048 SLOP
E:| OFF 10. O00OMHz &7. 000GH=z -100. 0004E 100. 00048 SLOF

Fig. 4.3 Limit Table
The limit table is used to display, set and modify the limitgasameters, including:
0 Type (minimum, maximum or closed)
i  Startandstopstimulusvalue
U  Startandstopresponse value

c) Segment table

State Start Stop Foints
1 0w 10. OOOMH= 1. O00GHz 21
2 0w 1. 000GHz BT, 000GHz 21
3 OFF BT. 000GH=z BT, 000GHz 21

Fig. 4.31 Segment Table

The segment table is used to display, set and modify the segwesgparameters, including:

i State(ON/OFF)

i Startandstopstimulusvalue

U  Number ofsweeppoints

0 Power level (separately set for each segment)
1]

U  Sweeptime (separately set for each segment)

2) Triggering of table display

Intermediate frequency bandwidth (separately set for each segment)

Menu pathjResponse] > [Display] Point to thgTables] in thedisplay submenu.
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Click the table to be triggered in tkelbmenu. Tick this item to display the table and clear it to hide the table.

Response Cal Marker Analysis System Help
Measure
Measure Balanced
Format
Scale
Display Overlay 1x
Avg Stack 2x
Scale... Split 3x
IF Bandwidth.. Quad 4x
Windows
Display Items
Meas Setups...
Toolbars
Tables ®| ¥ Hide Table

Title Bars Marker Table

® Status Bar Limit Table

Size Box Segment Table

Ripple Table

Dialog Transparent...
Fig. 4.3 Triggering of Table Display

4.9.4 DisplayContents

1) Six kinds of measurement information can be displayed or hided so that the user can observe the current
measurement state, including:

Title

Track state

i
i
i  Frequencytimulusstate
0  Markerdisplay

1]

Display time state
a) Title

One title can be set for each window. The title will be created throudiftlehanput dialog box, and the entered
title will be displayed in the upper left corner of the window. If required, delete the title throufihpthig box of
thetitle input dialog box. Click[OK] to close the dialog box.

Do annnanaEnnannan
L)L e e e Je e S Lo L s e e e L LU

Input |

Fig. 4.3 Title Input Dialog Box

b) Track state
The trae state will be displayed in the upper left corner of each window on the screen, including:

U  Measured parameters
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U Format
U Scale
U Reference value

The trae state button can be used to set the correspondingdsathe currenactive traceso as to set the trac
Point to the button and riglatick the mouse. Delete the tear set the tragscale, color and line through the right
click menu.

¢) Frequencytimulusstate

The frequencytimulusinformation will be displayed under each window on the screen. The display can be hided
for security purposes. The following information will be displayed.

i  Channel number
U  Startstimulusvalue
i  Stopstimulusvalue
d) Markerdisplay

The markerdisplay information includes thmarkerreading ON/OFF, tracmarkerON/OFF, large font ON/OFF,
leftward movement of display position, and downward movement of display positionmaHeer reading
information is displayed in the uppeght corner of each window on the screen. The following information will be
displayed:

i Markernumber

0 Stimulusvalue

U Response value

e) Display time state

If the display time is ON, the system time will be displayed in the upper right corner of the screen
2) Triggering of display items

Menu pathjResponse] > [Display] Point to[Display Items] in thedisplay submenu.

Tick or click the auxiliary menu bar in the drdpwn menu of the menu bar to display or hide the corresponding
contents.

Marker Analysis System Help

Measure 4

Format 4

Scale v

Display v Overlay 1x
Avg v Stack 2x
Sedle Split 3x

IF Bandwidth... Quad 4x

B :
Display tems v Title...
Toolbars v Frequency/Stimulus
Tables "| v Marker Readout
Title Bars One Per Trace

v Status Bar Large Readout

<<

Dialog Transparent... Limit Test Results
Limit Lines

Fig. 4.3 Triggering of Display Contents

4.9.5 Title bar

The title bar includes the application program title bar and window title bar, including the title name and window
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control button. Click [Hide title bar] to hide all title bars on the screen. In this casedjgplay of measurement
results on the screen can be maximized.

Triggering of title bar display

Menu path]Response] > [Display] Click [Title Bars] in thedisplay submenu. Tick this item to display the title
bar and clear it to hide the title bar.
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5.1 Menu structure

5 Menu

The menu is used to operate and set the vector network and@gz&rseries vector network analyzers are
configured with a complex menu system and setting dialog boxes under the menus at all levels. Be familiar with the
menu system of the network dywer to facilitate operation. The menu system36f72 series vector network
analyzers is divided into the main menu, primary menu, secondary menu, etc. The analyzer can be directly and
partially set and operated through the menus at all levels. Thegsatichinput dialog boxes under the menus at
various levels should be opened for some settings and operations.

0 Menu structure—— —_ — 127
0 Menu descriptiop—— S _— E— - 147
5.1 Menu structure

The menus at various levels are as follows:

0 File —_— —_— _— 105
0 Track — P — P — — 107
60 Channel—— _ e — — — 108
0 Stimulus—— _ —— — — 109
0 Response—— —_— — — J— 112
0 Calibration ——— — —_— —_— 116
0 Marker p— p— p— e 117
0 Analysis — P — P — — 120
0 System——— ———— e e —_— 123
0 Help — — — — 125
5.1.1 File
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File — Print |—> Save

Save > Print... Save
Call Page Setup... Save as...
Print >>— Print to file... Save data as...

Automatic saving

Custom automatic

saving...
Minjmige Custom data
application storage...
program
Exit Custom user state

Note: Presshe menu with an ellipsis (...) to open the corresponding dialog box, the same below.
Fig. 5.1 File Menu
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5.1.2 Track

Track

5 Menu

New track

Delete track

Delete track>>

Delete track
1/2/3/4

Select track

Delete active track

Move track

Track title...

Track maximization

on [off]

Measuring type

Fig. 5.2 Track Menu

5.1 Menu structure
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5.1.3 Channel
Channel ~a Hardware setting
Path
Channel 1/2/54 configuration...
Open channel... Graphic

configuration...

IF zelection...

Close channel

Extention
Select channel intetface comntrol...
Copy channel

Hardware setting

Measuring type

Fig. 5.3 Channel Menu
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5.1.4Excitation

Excitation —> Scanning »  Frequency
Frequency >> Scanning time Freq Start
ppr—
Power >>—»  Power h Number of Freq Stop
o J scanning points
Scanning  >>- i ‘/Scanniné Center frequenc
Scanning type>> type q y
. Yo
Trigger  >>—»{  Trigger Scanning setting... Frequency span
Segment tabley> —p/ Segment h CW
\_ table j

Pulse...

Frequency

Phase control... L
deviation

Fig. 5.4ExcitationMenu |
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Power

Power level

Power state

On Off

Power...

Power and
attenuation...

Starting power

Ending power

Attermator
control

More  uu__ |

L 4

Power

Attenuation mode.

Aute Manual
Power slope

Power slope
O JOff
Power slope

On JOfF

Fig. 5.5ExcitationMenu Il
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. Scanning Segment

Trigger Scanning type Segment table
. S t tabl
Hold Linear frequency cament ©
On '
Singular Logarithmic Add segment
frequency
Group scanning Power sweep Insert segment
Continuous CW Delete segment
scanning
Independent
Re-scannin Segment scannin power level
; ¢ Y On  [Off]
Independent imenngdiate
Manual trigger Phise scanning frequency bandwidth
on [Off]
Independent

Segment table s
scanning time

Trigger...
O [Off] On [Off

Fig. 56 ExcitationMenulll
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5.1.5 Response

Measurement 55 - Meas

Format

Scale

Dhisplay

Average

112

»»=  Format

23

»r—w  [Display

Re-average
Averaging factor

Average

On o)

Averaging...

Smoothing > —» Smoothing

Intermediate
frequency
bandwidth

Fig. 5.7 Response Menu |

L

Scale

Awtornatic scale

All automatic scales

Scale...

Ref value
BRefposition
Electrical

delay

Phaze
deviation

Amplitude
deviation
Velocity factor

Bead
Coar Wavregnide

Wareznde
Cut-off fraq

Proportion

coupling



Smoothing

Smoothing

Smoothing

On O

Smoothing

percentage

Number of
smoothing points

5 Menu

5.1 Menu structure

Meas

=11

=2l

o1z

o2z

Ideasure. .

Ideasurement

e

Measuremnt
balance para

Measurement
rECEIVEY

Fig. 5.8 Repsonse Menu Il
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Fig. 5.9 Response Menu Il

Fig. 5.10 Response Menu V
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