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Foreword 

Thank you for choosing and 
using 3674 series vector 
network analyzers 
developed and produced by 
Ceyear Technologies Co., 
Ltd.! Please read carefully 
this manual before use. 

We will take the 
responsibility to maximally 
meet your needs and 
provide you with 
high-quality measuring 
instruments and first-class 
after-sales service. With the 
consistent tenet of "high 
quality and customer 
satisfactionò, we are 
committed to providing you 
with satisfactory products 
and services. 

Manual No. 

AV2.733.1220SSCN 

Version 

A.5   2023.8 

Ceyear Technologies Co., 
Ltd. 

 

 

 

Manual Authorization 

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

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

responsibilities from any 
infringer. 

Product warranty 

The warranty period of this 
product is 18 months from 
the date of shipment. The 
network analyzer 
manufacturer will repair or 
replace the damaged 
components as required 
within the warranty period. 
For this purpose, the user 
shall return the product to 
the manufacturer and 
prepay the mailing fee. The 
manufacturer will return the 
fee to the user together with 
the product after 
maintenance. 

 

 

Product quality 
certificate 

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

 

 

Quality/Environmental 
Management 

This product complies with 
the quality and 
environmental 
management systems 
during R&D, manufacturing 
and testing. Ceyear 
Technologies Co., Ltd. is 
qualified and has passed 
ISO 9001 and ISO 14001 
management systems. 

 

 

 

 

Safety Precautions 

 

 

The symbol "Warning" 
indicates a hazard. It 
reminds the user to pay 
attention to a certain 
operation process, 
operation method or the like. 
In case of any failure of 
observing the rule or 
maloperation, personal 
injury can occur. Proceed to 
the next step only after fully 
understanding and meeting 
the warning conditions 
indicated. 

 

 

 

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

 

Notice 

Warning  !
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1. Manual Navigation 

This chapter introduces the userôs manual functions, chapter structure and main 

contents of 3674 series vector network analyzer, as well as the instrument-related 

documents provided to users. 

 ̧ About the Manualéééééééééééééééééééééééééé13 

 ̧ Related Documentsééééééééééééééééééééééééé14 

1.1. About the Manual 

This manual introduces the applications, performance indicators, basic working 

principles, operation, precautions and other information of the 3674 series vector network 

analyzers made by Ceyear Technologies Co., Ltd., so as to help you master the operation 

methods and key points of the analyzers as soon as possible. Please read this manual 

carefully and follow its instructions for correct operation. 

Due to tight schedule and limited ability of the author, there might be some inevitable 

errors or omissions in this guide, so please do not hesitate to give your commends if you 

find such problems! We apologize for any mistake that may cause inconvenience to you. 

This manual contains the following chapters: 

 ̧ Overview 

It outlines the features and precautions of 3674 series vector network analyzer, 

including a product overview and a guide for safe use. 

 ̧ Quick Start 

This chapter introduces the preparations before using the 3674 series vector 

network analyzer, routine maintenance of the system and instrument, front panel 

overview, rear panel overview, operation interface, analyzer menus, traces, channels 

and windows and how to analyze and save measurement data. 

 ̧ Measurement Setting 

This chapter introduces various settings during the use of the vector network 

analyzer, including resetting analyzer, selecting measurement parameters, setting 

frequency range, setting signal power level, setting sweep, selecting trigger mode, 

selecting data format and scale, observing multiple traces and opening multiple 

channels, and setting analyzer display. 

 ̧ Menus 

This part introduces the menu structure and menu items according to the 

functions to facilitate the users to query for reference. 

 ̧ Optimization and Measurement 

This chapter introduces how to optimize the measurement accuracy through 
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reasonable setting and adjustment. The methods cover reducing influence of 

accessories, improving reflection accuracy of low-loss two-port devices, increasing 

dynamic range, improving measurement results of electrical length devices, 

improving phase measurement accuracy, reducing trace noise, reducing receiver 

crosstalk, increasing data points, improving measurement stability, improving sweep 

speed, improving multi-state measurement efficiency, accelerating data transmission, 

using macros, etc. 

 ̧ Calibration 

It introduces the calibration types and methods of 3674 series vector network 

analyzer to improve the accuracy of the measurement process. 

 ̧ Network Measurement Fundamentals 

This chapter introduces the basic concepts and related theoretical knowledge of 

advanced network parameter measurement. 

 ̧ Remote Control 

The methods for remote control of the instrument are summarized to make users 

get familiar with remote control quickly. It is divided into four parts: program control 

fundamentals, introducing concepts related to program control, software 

configuration, program control ports, SCPI commands, etc; port configuration 

methods, introducing the connection methods and software configuration methods for 

program-controlled ports of 3674 series vector network analyzers; basic 

programming methods for VISA interfaces, giving basic programming examples in the 

form of text description and sample codes to enable users to quickly master the 

programming methods; I/O function library, introducing the basic concepts of 

instrument drivers and the basic installation and configuration instructions of 

IVI-COM/IVI-C drivers. 

 ̧ Troubleshooting and Repair 

This part includes the introduction of the working principles of the instrument, 

troubleshooting, error message description and repair methods. 

 ̧ Technical Indicators and Testing Methods 

It introduces the main technical indicators of 3674 series vector network analyzer 

and the test method instructions recommended for users. 

 ̧ Annex 

This part contains operation instructions of options for 3674 series vector 

network analyzer. 

1.2 Related Documents 

Product documentation for 3674 series vector network analyzers includes: 

 ̧ User's Manual 
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 ̧ Remote Control Manual 

 ̧ Quick Start Guide 

 ̧ Online Help 

User's Manual 

This manual describes the functions and operation methods of the analyzer in detail, 

including configuration, measurement, remote control and maintenance, etc. The purpose 

is to guide users to fully understand the functional characteristics of the product and 

master common testing methods of the instrument. Main chapters include: 

 ̧ Manual Navigation 

 ̧ Overview 

 ̧ Quick Start 

 ̧ Measurement Setting 

 ̧ Menus 

 ̧ Optimization and Measurement 

 ̧ Calibration 

 ̧ Network Measurement Fundamentals 

 ̧ Remote Control 

 ̧ Troubleshooting and Repair 

 ̧ Technical Indicators and Measurement Methods 

 ̧ Annex 

Remote Control Manual 

This manual introduces remote programming basics, SCPI basics, SCPI, 

programming examples and I/O driver function library in detail. The purpose is to guide 

users to quickly and comprehensively master the remote control commands and methods 

of the instrument. Main chapters include: 

 ̧ Remote Control 

 ̧ Remote Control Commands 

 ̧ Programming Examples 

 ̧ Error Description 

 ̧ Annex 

Quick Start Guide 

This manual introduces the basic methods for configuration and start-up 

measurement of the instrument to enable users to quickly understand the characteristics 

of the instrument, and master the basic settings and basic operation methods. Main 

chapters include: 

 ̧ Get Prepared 

 ̧ Typical Applications 

 ̧ Get Help 

Online Help 

Online help is integrated in the instrument, providing fast text navigation help to make 

it convenient for users in local and remote control operation. Both the hard keys on the 
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front panel of the instrument or the user interface tool bar offer corresponding shortcut 

keys to activate this function. Main chapters are identical to those of the User's Manual. 
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2 Overview 

This chapter introduces the main performance characteristics, main applications and 

main technical indicators of 3674 series vector network analyzers. It also gives 

introductions on correct operation of the instrument and precautions such as electrical 

safety. 

 ̧ Product Overviewéééééééééééééééééééééééééé17 

 ̧ Safe Operation Guideéééééééééééééééééééééééé22 

2.1 Product Overview 

The 3674 series vector network analyzer is an upgraded product developed by 

Ceyear Technologies Co., Ltd. In terms of hardware, new design concepts and technical 

solutions are applied, greatly improving the key performance specifications including 

sweep speed and dynamic range; in terms of software, the embedded computer with 

high-performance microprocessor chip and a platform environment based on 

Windows/Linux OS are adopted, greatly enhancing the interconnection and availability of 

the network analyzer. 

The 3674 series vector network analyzer supports various calibration methods 

including frequency response calibration, single port calibration, response isolation 

calibration, enhanced response calibration, full dual-port calibration and electrical 

calibration, supports multiple display formats including LOG MAG, Linear MAG, SWR, 

phase, group delay, Smith chart and polar coordinates, and is designed with a variety of 

external standard interfaces including USB, LAN, GPIB and DP. In addition to all 

measurement functions available for traditional vector network analyzer, the 3674 series 

vector network analyzer also supports multi-function comprehensive parameter tests for 

mixer/frequency converter, active intermodulation distortion and harmonic distortion, gain 

compression two-dimensional sweep and pulse network S-parameter, and is able to 

accurately measure the magnitude-frequency characteristics, phase-frequency 

characteristics and group delay characteristics of microwave network. 

The 3674 series vector network analyzer can be widely applied in 

transmitting/receiving (T/R) module measurement, dielectric material characteristics 

measurement, microwave pulse characteristics measurement, photoelectric 

characteristics measurement and other measurements, and is an essential test device in 

development and production of phased array radar, communication devices, microwave 

RF devices and other systems. 

Product features: 

ü 15.6-inch high-resolution touch screen; 

ü Windows/Linux OS, and menu languages including Chinese and English; 
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ü Frequency response calibration, single port calibration, response isolation 

calibration, full dual-port calibration, TRL calibration, electrical calibration and 

other calibration methods supported; 

ü Up to 16 display windows, each of which displays up to 8 trace curves 

simultaneously; 64 separate measurement channels available to quickly 

implement complex test scenarios; 

ü One-button Record/Run selection, greatly simplifying the measurement setting 

steps and improving work efficiency; 

ü Multiple display formats such as LOG MAG, Linear MAG, SWR, phase, group 

delay, Smith chart and polar coordinate supported; 

ü Interfaces including USB, GPIB, LAN and DP available; 

ü Single-source stimulus dual-port vector network analyzer and dual-source 

stimulus four-port vector network analyzer optional; 

ü Functions including pulse measurement, time domain measurement, mixer 

measurement, active intermodulation distortion measurement, gain compression 

two-dimensional sweep measurement, as well as MMW spread spectrum, 

antenna and RCS measurement reception supported. 

1) User-friendly user interface, which is simple, intuitive, easy to operate and 

thus able to improve test efficiency 

Touch screen, panel buttons and mouse are provided to effectively guide the 

user to correctly operate and use this product, and the Windows operating system 

allows the user to operate fast and intuitively, greatly improving the test efficiency. 

 

The 3674 series vector network analyzer is equipped 

with a 15.6-inch 1920*1080 touch screen (as shown in 

Figure 2.1), making the operation easier. 

 

 

Figure 2.1 15.6-inch 1920*1080 touch screen 
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Figure 2.2 Soft panel interface 

2) Multi-window and multi-channel measurement display 

The 3674 series vector network analyzer supports up to 64 channels, and can 

display up to 16 measurement windows and 8 test traces in each window at the same 

time, so that multiple parameters of the DUT can be measured at the same time 

without multiple instrument status calling, and the test process is simplified. 

 

Figure 2.3 Multi-window measurement display 

3) Wide dynamic range 
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The 3674 series vector network analyzer is designed based on the fundamental 

wave mixing and receiving concept, effectively expanding the test dynamic range of 

the analyzer and meets the growing demand of users for large dynamic range testing. 

 

Figure 2.4 Filter measurement results 

4) Auto test 

Auto test can save a lot of time required for testing, and the use of a flexible 

automation environment can effectively reduce the cost of testing: 

1) The SCPI command is used to control the vector network analyzer and 

complete the automated testing. 

2) Execute code directly from the vector network analyzer or an external PC 

via LAN, USB or GPIB interface. 

3) The application can be directly run without the need to connect an external 

PC. 
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Figure 2.5 Auto test 

5) GPIB interface 

The 3674 series vector network analyzer provides a 24-pin D-type female GPIB 

connector, IEEE-488 compliant, for sending and receiving GPIB/SCPI commands. 

6) USB port 

The 3674 series vector network analyzer provides nine fast USB interfaces (eight 

in type A configuration and one in type B configuration) for easy connection to 

keyboards, mice, printers, electronic calibration kits, and other peripheral devices 

with USB interfaces. 

7) Printing 

The 3674 series vector network analyzer provides a powerful printing function 

that allows the measurement display to be output through a printer or printed to a 

specified file. The printer may be a local or network printer. It may be a LAN interface 

or a USB interface printer. Measurement printing can be realized as long as the 

printer is added in the operating system. 

The user can send the test results 
to a local/networked printer or to a 
remote data processing service 
terminal to facilitate the analysis and 
processing of the test data. 
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2.2 Safe Operation Guide 

Please read carefully and strictly observe the following precautions! 

We will spare no effort to ensure that all production processes meet the latest safety 

standards and provide users with the highest safety guarantee. The design and testing of 

our products and the auxiliary equipment used meet relevant safety standards, and a 

quality assurance system has been established to monitor the product quality and ensure 

the products to always comply with such standards. In order to keep the equipment in 

good condition and ensure operation safety, please observe the precautions mentioned in 

this manual. If you have any questions, please feel free to consult us. 

In addition, the correct use of this product is also your responsibility. Please read 

carefully and observe the safety instructions before starting to use this instrument. This 

product is suitable for use in industrial and laboratory environments or field measurement. 

Always use the product correctly according to its restrictions to avoid personal injury or 

property damage. You will be responsible for problems caused by improper use of the 

product or noncompliance with the requirements, and we will not be held responsible. 

Therefore, please always observe the safety instructions to prevent personal injury 

or property damage caused by dangerous situations. Please keep the basic safety 

instructions and the product documentation properly and deliver them to end users. 

 ̧ Safety Marksééééééééééééééééééééééééééé_ 22  

 ̧ Operation Status and Locationséééééééééééééééééééé24 

 ̧ Electrical Safetyéééééééééééééééééééééééééé_ 24  

 ̧ Operation Precautions_ééééééééééééééééééééééé_ 26  

 ̧ Maintenanceéééééééééééééééééééééééééééé27 

 ̧ Batteries and Power Modules_éééééééééééééééééééé_ 27  

 ̧ Transportationéééééééééééééééééééééééééééé28  

 ̧ Waster Disposal/Environmental Protectionééééééééééééééé28  

2.2.1 Safety Marks 

2.2.1.1 Product-related Marks 

Safety marks on the products are described as follows (Table 2.1): 

Table 2.1 Products safety marks 

Symbol Meaning Symbol Meaning 

 

 

 

Notice, reminding users of 

information to be paid special 

attention to. 

It reminds users of the 

operation information or 

 

    

 

 

Power ON/OFF 
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instructions to be paid 

attention to. 

 

 

 

Notice, handling heavy 

equipment. 

 
 

Standby indication 

 

 

 

Danger! Hazard of electric 

shock. 
 

 

DC 

 

 

 

Warning! Hot surface.  

 

AC 

 

 

 

Protective conductive end  

 

DC/AC 

 

 

 

Ground  

 

Reinforced insulation protection 

of the instrument 

 

 

 
Ground terminal 

 

 

 

EU mark for batteries and 

accumulators. 

Please refer to Item 1 of "2.2.8 

Waste Disposal/Environmental 

Protection" in this section for 

specific instructions. 

 

 

 Notice, please handle classical 

sensitive devices with care. 

 

 

 

 

EU mark for separate collection 

of electronic devices. Please 

refer to Item 2 of "2.2.8 Waste 

Disposal/Environmental 

Protection" in this section for 

specific instructions. 

 

 

 

Warning! Radiation. 

Please refer to Item 7 of "2.2.4 

Operation Precautions" in this 

section for specific 

instructions. 

 

 

 

 

 

2.2.1.2 Manual-related Marks 

In order to remind users to operate the instrument safely and pay attention to relevant 

information, the following safety warning marks are used in the product manual, which are 

explained as follows: 
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    Danger mark, personal injury or equipment damage may be 

caused if not avoided. 

 

 

    Warning mark, personal injury or equipment damage may be 

caused if not avoided. 

 

 

    Caution mark, slight or medium personal injury or equipment 

damage may be caused if not avoided. 

 

 

    Notice mark, indicating some important information which will 

not cause danger. 

 

 

    Tips on information about the instrument and its operation. 

2.2.2 Operation Status and Locations 

 Please note before operating the instrument: 

1) Unless otherwise specified, the 3674 series vector network analyzer should be 

operated in an environment that allows for smooth placement, IP protection 2X 

and indoor operation of the instrument. The maximum altitude for operating the 

instrument shall not exceed 2000m, and the maximum altitude for transporting 

the instrument shall not exceed 4500m. The range of actual supply voltage is 

±10% of the marked voltage, and the range of supply frequency is ±5% of the 

marked frequency. The overvoltage level is 2 and the contamination intensity is 

2. 

2) Do not place the instrument on surfaces with water, vehicles, cabinets, tables 

and other objects that are not fixed and do not meet the load conditions. Please 

place the instrument securely and fix it on the surface of a solid object (e.g., an 

ESD workbench). 

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

radiator). The operating environment temperature shall not exceed the value 

specified in the description of relevant indicators of the product. Overheating of 

the product will lead to electric shock, fire and other risks. 

2.2.3 Electrical Safety 

Precautions for electrical safety of the instrument: 

Danger !      

Warning !

      

Caution !      

Notice 

Tips 



2 Overview 

2.2 Safe Operation Guide 

      25 

 

1) The instrument shall be separately supplied and grounded, and shall never share 

power grid with other high-power apparatus. 

2) Qualified regulated power supply shall be selected according to the voltage, 

frequency, power requirements of the analyzer, and shall be reliably grounded. 

3) Separate and reliable grounding means shall be taken for the analyzer. 

4) Before the instrument is powered on, the actual supply voltage should match the 

supply voltage marked on the instrument. 

5) According to the power requirements of the real panel of the instrument, a 

three-core power cord should be adopted while ensuring reliable grounding of 

the ground wire during operation. Either floating ground or poor grounding may 

cause damage to the instrument and even cause injury to operators. 

6) Do not damage the power cord, otherwise electric leakage will be caused, 

resulting in damage to the instrument and even injury of the operators. If an 

external power cord or extension socket is used, it should be checked before use 

to ensure electrical safety. 

7) If the power supply socket does not provide an on/off switch,to cut the power of 

the instrument, you can just directly unplug the instrument, and therefore, it 

should be ensured that the power plug can be inserted or drawn conveniently. 

8) Do not use damaged power cords. Before connecting the instrument to the 

power cord, check the integrity and safety of the power cord, and properly place 

the power cord to avoid the impact due to human factors, such as, too long 

power cord that may trip the operator. 

9) The TN/TT power supply network is required for the instrument, and the 

maximum rated current of its fuse is 4A (if a fuse with higher rated current is used, 

it shall be discussed and determined with the manufacturer). 

10) Keep the socket clean and tidy, and ensure the plug and the socket in good 

contact and reliable engagement. 

11) Neither the socket nor the power cord can be overloaded, otherwise fire or 

electric shock will be caused. 

12) If the instrument is tested in a circuit with the voltage Vrms > 30 V, sound 

protections shall be taken to avoid instrument damage (e.g. by using appropriate 

test instruments, adding fuses, limiting current value, electrical isolation and 

insulation, etc.). 

13) The instrument shall comply with IEC60950-1/EN60950-1 or IEC61010-1/EN 

61010-1 to connect with PC or IPC. 
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14) Unless otherwise allowed, do not open the housing of the instrument, which may 

expose internal circuits and devices of the instrument and cause unnecessary 

damage. 

15) If the instrument needs to be fixed at the test site, a qualified electrician is 

required to install the protective earth wire between the test site and the 

instrument first. 

16) Take appropriate overload protections to prevent overload voltage (caused by 

lightning, for instance) from damaging the instrument or causing personal injury. 

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

to the interior of the instrument, otherwise, short circuit, damage to the 

instrument and even personal injury may be caused. 

18) Unless otherwise stated, the instrument has not received any waterproof 

treatment, so keep the instrument from contacting with liquid to prevent damage 

to the instrument or even personal injury. 

19) Do not place the instrument in an environment where fog is easily formed, for 

example, moving the instrument in a environment where cold and heat are in 

alternation, where water droplets formed on the instrument may cause electric 

shock and other hazards. 

2.2.4 Operation Precautions 

1) Instrument operators need to have certain professional and technical knowledge, 

good psychological quality, and certain emergency response capabilities. 

2) Before moving or transporting the instrument, please refer to the relevant 

instructions in "2.2.7 Transportationò of this section. 

3) The inevitable use of substances (e.g. nickel) in the production process of the 

instrument may cause allergy to personnel. If an operator of the instrument has 

allergic symptoms (e.g. rash, frequent sneezing, ophthalmia or dyspnea) during 

the operations, please seek medical care in time to find out the reason and solve 

the symptoms. 

4) Please refer to the relevant instructions in "2.2.8 Waste Disposal/Environmental 

Protectionò of this section before disassembling this instrument for disposal. 

5) RF instruments will generate high electromagnetic radiation, during which period, 

pregnant women and operators with cardiac pacemakers need special protection. 

If the radiation level is high, corresponding measures may be taken to remove 

the radiation sources to prevent personal injury. 
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6) In case of fire, the damaged instrument will release toxic substances. Therefore, 

the operators should wear appropriate protective equipment (e.g. Protective 

masks and exposure suits) for safety. 

7) Laser products shall have different warning signs according to the laser category, 

because the radiation characteristics of laser and such equipment have 

high-intensity electromagnetic power characteristics, which will cause harm to 

human body. If the product is integrated with other laser products (e.g. CD/DVD 

drive),it will not provide other functions except the settings and functions 

described in the product manual in order to prevent the injury of the laser beam 

to the human body.  

8) Electromagnetic compatibility level (in accordance with EN 55011/CISPR 11, EN 

55022/CISPR 22 and EN 55032/CISPR 32 standards) 

ð Class A equipment: 

   The equipment can be used except in residential areas and low-voltage 

power supply environment. 

Note: Class A equipment is suitable for industrial operation environment, 

because it produces wireless communication disturbance in residential areas. 

Therefore, operators need to take relevant measures to reduce the impact of 

such disturbance. 

ð Class B equipment: 

   Equipment suitable for residential areas and low-voltage power supply 

environment. 

2.2.5 Maintenance 

1) Only authorized and specially trained operators are allowed to open the casing of 

the instrument. Before such operations, it is required to disconnect the power 

cord to prevent damage to the instrument or even personal injury. 

2) The repair, replacement and maintenance of the instrument should be performed 

by dedicated electronic engineers of the manufacturer, and the parts subject to 

replacement and maintenance should receive safety tests to ensure safe use of 

the product in the future. 

 

2.2.6 Batteries or Power Modules 

Before using batteries and power modules, carefully read the relevant information to 

avoid explosion, fire and even personal injury. In some cases, disused alkaline batteries 

(e.g. lithium batteries) shall be disposed of in accordance with EN 62133standard. 

Precautions for use of batteries include the following: 

1) Do not damage the battery. 
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2) Do not expose batteries and power modules to heat sources such as open fire; 

avoid direct sunlight and keep them clean and dry; clean the connection port of 

the battery or power module with a clean and dry soft cotton cloth. 

3) Do not short circuit the battery or power module. Do not store multiple batteries 

or power modules in cartons or drawers because the batteries are likely to cause 

short circuit due to being in contact with each other or other conductors; Do not 

remove the original outer packaging of the battery and power module before use. 

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

5) If the battery fluid leaks, please do not touch the skin and eyes, otherwise wash it 

with a large amount of water and get medical treatment in time. 

6) Please use the manufacturer's original batteries and power modules. Any 

incorrect replacement and charging of alkaline batteries (such as lithium 

batteries) is likely to cause an explosion. 

7) Discarded batteries and power modules shall be recycled and disposed of 

separately from other wastes. Due to the toxic substances inside the battery, 

they shall be properly discarded or recycled according to local regulations. 

2.2.7 Transportation 

1) If the instrument is heavy, please handle it with care. If necessary, use tools (a 

crane, for instance) to move the instrument so as to prevent damaging the body. 

2) The handle of the instrument is suitable for personal handling of the instrument 

and cannot be fixed on the transportation equipment when during the 

transportation of the instrument. To prevent property loss and personal injury, 

please follow the manufacturer's safety regulations on the transportation of the 

instrument. 

3) When operating the instrument on the vehicle, the driver should drive carefully to 

ensure transportation safety, and the manufacturer is not responsible for any 

emergencies during the transportation. Therefore, please do not use this 

instrument during the transportation, and reinforcement and preventive 

measures should be taken to ensure the transportation safety of the product. 

2.2.8 Waste Disposal/Environmental Protection 

1) Do not dispose of devices marked with batteries or accumulators together with 

unclassified waste; Instead, such devices should be collected separately and 

disposed of in a suitable collection location or through the customer service 

center of the manufacturer. 

2) Do not dispose of waste electronic devices together with unclassified waste; 

Instead, such devices should be collected separately. The manufacturer has the 

right and responsibility to help end users dispose of waste products. If necessary, 

please contact the customer service center of the manufacturer for corresponding 

disposal so as not to damage the environment. 
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3) During mechanical or thermal processing of the product or its internal 

components, toxic substances (dust of heavy metals, such as lead, beryllium, and 

nickel, etc.) may be released. Therefore, specially trained technicians with 

relevant experience are required to disassemble the product to avoid personal 

injury. 

4) During the reprocessing, please refer to the safety operation rules recommended 

by the manufacturer to dispose of toxic substances or fuel released from the 

product with specific methods to avoid causing personal injury. 
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3 Quick Start 

This chapter introduces the pre-operation precautions, front/back panel browsing, 

basic measuring method, and data file management of 3674 series vector network 

analyzers, so that users can have a preliminary understanding of the instrument itself and 

its measurement processes. 

 ̧ Get Preparedéééééééééééééééééééééééééééé31 

 ̧ Front and Real Panelséééééééééééééééééééééééé50 

 ̧ Analyzer Interfaceéééééééééééééééééééééééééé61 

 ̧ Analyzer Traces, Channels and Windowséééééééééééééééé62 

 ̧ Data Analysiséééééééééééééééééééééééééééé64 

 ̧ Data Outputééééééééééééééééééééééééééééé90 

3.1 Get Prepared 

 ̧ Preparation Before Operationééééééééééééééééééééé31 

 ̧ System recovery and installation procedures for the analyzerééééééé46 

 ̧ Routine Maintenance éééééééééééééééééééééééé49 

3.1.1 Preparations before Operation 

The chapter introduces precautions for 3674 series vector network analyzers before 

initial setting and operation. 

 

 

 

Avoid damaging the instrument 

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

ü Do not open the cabinet arbitrarily; 

ü Do not try to disassemble or refit any part of the instrument not mentioned in the 

manual. Otherwise, such consequences as reduced electromagnetic shielding 

property and internal component damage can occur, affecting product reliability. 

In this case, we will not provide any free maintenance any more even if the 

product is still in the warranty period. 

ü Read carefully relevant contents in ñ2.2 Safety operation instructionò of the 

Manual as well as the following precautions on safety operation, and pay 

attention to the requirement on specific operation environment involved in the 

data pages. 

 

 

 

Warning !



3 Quick Start 

3.1 Get Prepared 

      32 

 

 

 

 

Electrostatic Protection 

Take electrostatic protection measures at workplaces to avoid any damage caused by 

the instrument. For details, see relevant contents in ñ2.2 Safety operation instructionò of 

the User' Manual. 

 

 

 

 

 

 

Pay attention to the following when operating the instrument: 

Improper operating or measuring position can damage the instrument or the one 

connected to it. Pay attention to the following before powering on the instrument: 

ü Keep the fan blade and heat emission hole unblocked, with a distance of at least 

10cm away from the wall; 

ü Keep the instrument dry; 

ü Keep the instrument level, and arrange it properly; 

ü Make sure the environment temperature meets with the requirement noted in the 

data page; 

ü Make sure the port input signal amplitude is within the range specified; 

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

 

 

 

 

Effect of electromagnetic interference (EMI) 

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

ü Select proper shield cables. For example, to use the double-shielded RF/network 

connection cable; 

ü Please close any cable connection port that is enabled but temporarily unused or 

connect a matching load to the connection port in time; 

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

 

 ̧ Unpackingéééééééééééééééééééééééééééééé33  

 ̧ Environmental Requirementséééééééééééééééééééééé37  

 ̧ Turning on/off the Poweréééééééééééééééééééééééé38  

 ̧ Correct Use of Connectorsééééééééééééééééééééééé42  

  

Tips 

Notice 

Notice 
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3.1.1.1 Unpacking 

1) Visual examination 

Step 1: check whether the outer package and the shockproof packing of the 

instrument are damaged. If there is any damage, keep the outer package for 

standby and 

 proceed with the following examination steps. 

Step 2: unpack, and check the mainframe and articles provided in the package for 

any damage; 

Step 3: check carefully the articles mentioned above as per Table 3.1 for any 

problem; 

Step 4: in case of any outer package damage, or damage or problem to the 

instrument or articles provided in the package, never power the instrument on 

or start it up! Please contact our service consultation center 

 with the service hotline provided on the cover, and we will repair or change it 

as soon as possible accordingly. 

 

 

 

Handling: since the instrument and packing box are heavy, it shall be handled by two 

person at the same time, and placed with care. 

 

2) Model confirmation 

 

Notice 
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Name Function 

Mainframe:  

Õ 3674 series vector network 

analyzers 
ð 

Standard Configuration:  

Õ 3-core power cord ð 

Õ USB mouse ð 

Õ Packing List ð 

Õ Product Certificate of 

Conformity 
ð 

Options  

Õ 006 English option 
For setting language of front and rear panels 

and operating system to English. 

Õ 009 Two-port spread 

spectrum controller 

For frequency spread of vector network 

analyzer to achieve function expansion of 

two-port vector network analyzer. 

Õ 010 Four-port spread 

spectrum controller 

For frequency spread of vector network 

analyzer to achieve function expansion of 

four-port vector network analyzer. 

Õ 011 110GHz coaxial expansion 

module 

For frequency spread of vector network 

analyzer to achieve coaxial S-parameter 

measurement within 10MHz ~ 110GHz. 

Õ 060 External control panel 
For expanding front panel to achieve remote 

control with more buttons available. 

Õ 061 Extended workbench 
For extending the workbench during test with a 

dimension of 500mm (L) x 350mm (W). 

Õ 062 Cabinet mounting kit Special kit for installation to the cabinet. 

Õ 063 User Manual (hardcopy) 
Providing detailed User Manual of hardcopy 

version. 

Õ S05 S-parameter signal 

integrity analysis function 

For analyzing the integrity characteristics of the 

system signals such as frequency domain 

signal, TDR signal and crosstalk signal, and 

automatically converting curves into test 

reports. 

Õ S07 Automatic fixture removal 

(AFR) function 

For automatic testing and removal of 

measurement fixtures for single-ended and 

balanced devices. 

Õ S10 Time domain 

measurement function 

For time domain measurements to locate and 

analyze breakpoints in devices, fixtures or 

cables. 

Õ S11 Advanced time domain For TDR impedance test, eye diagram analysis, 
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Table 3.1 List of articles provided together with 3674  

analysis function etc. 

Õ S18 Fast continuous wave 

sweep function 

For real-time data reading with FIFO method 

applied. 

Õ S16 True differential 

measurement function 

For balanced parameter measurement of true 

differential/common-mode stimulus. 

Õ S20 Frequency offset 

measurement function 
For frequency offset measurement. 

Õ S22 Mixer/converter scalar 

measurement function 
For mixer scalar parameter measurement. 

Õ S24 Embedded LO frequency 

converter measurement 

function 

For embedded LO frequency measurement. 

Õ S26 Gain compression 

measurement function 

For gain compression measurement of active 

devices such as amplifiers. 

Õ S28 Phase sweep 

measurement function 
For phase sweep measurement. 

Õ S31 THD measurement 

function 

For total harmonic distortion (THD) test of 

differential amplifier. 
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Table 3.1 (Continued) 

Name Function 

Options  

Õ 003 noise figure 

measurement 

For accurate measurement of S-parameters, noise 

figure and noise parameters. 

Õ 008 Pulse measurement 
For S-parameter measurement in pulse state, with 

ports 1 and 3 outputting pulse modulation signal. 

Õ 018 Multiport extension 

unit 

For extending the vector network analyzer to be a 

16-port one. 

Õ 023 Mixer/converter 

vector measurement 

function 

For mixer vector parameter measurement. 

Õ 201 two-port 

programmable step 

attenuator 

2 programmable step attenuators are configured in 

source channel and receiver channel respectively. 

Õ 203 Two-port 500Hz LF 

extension 

For extending the lower limit of the frequency range 

to 500Hz. 

Õ 204 Configurable test 

device 

For extending the test device of the two-port vector 

network analyzer with panel jumpers added, with 

receivers A, B, R1 and R2 able to be used 

independently. 

Õ 205 Two-port T-bias 
2 T-biases are configured inside for the port to 

output DC bias voltage. 

Õ 400 Four-port 

measurement 

For configuring a dual-source stimulus four-port 

vector network analyzer with a frequency range of 

10MHz ~ 26.5GHz. 

Õ 401 four-port 

programmable step 

attenuator 

4 programmable step attenuators are configured in 

source channel and receiver channel respectively. 

Õ 402 Active 

intermodulation 

distortion measurement 

For active intermodulation distortion signal 

measurement. 

Õ 403 Four-port 500Hz LF 

extension 

For extending the lower limit of the frequency range 

to 500Hz. 

Õ 404 Configurable test 

device 

For extending the test device of the four-port vector 

network analyzer with panel jumpers added, with 

receivers A, B, C, D, R1, R2, R3 and R4 able to be 

used independently. 

Õ 405 Four-port T-bias 
4 T-biases are configured inside for the port to 

output DC bias voltage. 

Õ S30 Spectrum analysis 

function 
For providing multi-channel spectrum test capability. 
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3.1.1.2 Environmental Requirements 

The operation sites of 3674 series vector network analyzers should meet the 

following environmental requirements: 

1) Operating Environment 

The operating environment should meet the following requirements: 

Table 3.2 Environmental requirements of 3674 

Temperature 0°C ~ 40°C  

Temperature range 

during error 

adjustment 

23°C ±5°C (allowable temperature deviation during error 

adjustment < 1 ° C)  

Humidity Hygrometer measurement range at <+29 °C: 20% ~ 80% 

(non-condensed) 

Elevation 0 ~ 2,000 m (0 ~ 6,561 ft) 

Vibration Max. 0.21 G, 5 Hz ~ 500 Hz 

 

 

 

 

The above environmental requirements are only applicable to the operating 

environment factors of the instrument, and are not with the scope of technical 

specifications. 

 

2) Heat dissipation requirements 

In order to ensure that the working environment temperature of the instrument is 

within the temperature range required by the operating environment, the following heat 

dissipation space requirements of the instrument shall be met: 

Table 3.3 Heat dissipation requirements of 3674 

Instrument part Heat dissipation distance 

Back Ó180 mm 

Left and right sides Ó60 mm 

3) Electrostatic protection 

Static electricity is extremely destructive to electronic components and equipment. 

Usually we take two anti-static measures: conductive table mat and wrist strap; 

Conductive floor mat and ankle strap. Using the above two anti-static measurements at 

the same time can provide good antistatic protection. If using one of them, only the former 

can provide antistatic protection. 1Mɋ earth isolation resistor must be provided for the 

Notice 
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antistatic components at least for ensuring user safety. 

Correctly take the following antistatic measures to techniques to reduce electrostatic 

damages: 

ü Ensure all instruments are grounded properly, so as to avoid any static 

electricity; 

ü Let the internal/external conductor of the cable contact the ground shortly before 

connecting the coaxial cable with the instrument; 

ü Operators must wear anti-static wrist straps or take other antistatic measures 

before touching the joints, core or conducting any assembly. 

 

 

 

Voltage range 

The above-mentioned anti-static measures cannot be applied when the voltage 

exceeds 500V. 

3.1.1.3 Power ON/OFF 

1) Precautions before power on 

Pay attention to the following when turning on the power of the instrument: 

a) Confirming power supply parameters 

3674 series vector network analyzers adopt three-core power cord interfaces, 

which conform to international safety standards. Before the analyzer is powered up, it 

must be confirmed that the protective ground of the power supply socket has been 

reliably grounded before plugging the power cord into a standard three-prong outlet. 

Poor grounding or floating grounding may damage the instrument and even cause 

personal injury. Never use the power cord without protective ground. Table 3.4 shows 

the external power supply requirement for normal operation of VNA. 

Table 3.4 Working power parameter requirements of 3674 

 

 

 

 

Power supply 

parameter 
Applications 

Voltage, frequency 220V/110V adaptive; 50Hz-60Hz 

Rated output current >3A 

Power consumption 500W 

Warning  !
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Prevent mutual interference of power supplies  

To prevent mutual interference among multiple devices through power supplies, 

especially spike pulse interference caused by high-power devices which may cause 

damage to instrument hardware, it is recommended to use a 220V/110V AC stabilized 

power supply to supply power to the analyzer. 

b) Confirm and connect the power cord 

3674 series signal generators adopt three-core power cord interfaces, which 

conform to national safety standards. Before powering on the network analyzer, it is 

necessary to confirm reliable grounding of the ground wire of the network 

analyzer power line. Either floating ground or poor grounding may cause damage to 

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

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

suitable power outlet, the power cord connects the housing of the instrument to the 

ground. 

 When connecting the instrument to the power supply: 

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

Step 2. Connect the power plug of the rear panel of the instrument to a 

well-grounded three-core power socket with the power cord. 

 

 

 

Grounding 

Poor or wrong grounding may cause damage of the instrument or personal injury. 

Before powering on the network analyzer, make sure that the ground wire is in good 

contact with the ground wire of the power supply. 

Please use a power outlet with grounding protection. Do not use any external cable, 

power cord or autotransformer without any protective grounding as the protective 

grounding line. If an auto-transformer is necessary, it is required to connect the common 

terminal to the protective ground of the power connector. 

2) Initial power-on 

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

a) Connecting the power supply 

Please confirm the power supply parameters and the power cord before 

power-on for the first time. For details, please refer to contents on ñPrecautions 

before Power-onò in 3.1.1.3 of the User's Manual. 

Step 1. Confirm switch state: As shown in Figure 3.1, check whether the power 

button on the rear panel (the upper part in Figure 3.1) is off. If so, proceed to 

Tips 

Warning !      
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the next step. If not, press down the side of button marked with "Oò; 

Step 2. Connect the power cord: Connect one end of the power cord matched with 

the network analyzer in the package or a three-core power cord that meets 

the requirements to the power socket of the rear panel of the network 

analyzer (lower part in Figure 3.1). The required voltage parameter of the 

network analyzer is marked beside the power socket to remind the user that 

the voltage used should meet the requirement. The other end of the power 

cord is connected to a compliant AC power source. 

Figure 3.1 Power socket (lower) and power button (upper)  Figure 3.2 Front panel 

power button 

b) Turning on/off the power 

i. Start up 

Step 1. Turn on the power button on the rear panel (press down the side of 

button marked with "|"). Then, the button on the front panel (as shown in 

Figure 3.2) shall turn yellow; 

Step 2. Press the power button in the upper right corner of the front panel. At this 

time, the color of the power indicator above the power button changes 

from yellow to white. 

Step 3. The network analyzer will take approximately 1 minute to boot the 

operating system, and after performing a series of self-tests and 

program adjustment, it starts running the main program of 

measurement. 

The instrument is in the operable status. 

 

 

 

Instrument cold-start warm-up 

When the 3674 series vector network analyzer is cold started, the network analyzer 

should be allowed to warm up for at least 30 minutes or more before measurements in 

order for the instrument to meet the specified performance specifications. 

 

 

 

 

Tips 
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Running the analyzer applications 

The network analyzer automatically runs the application when it is powered on. If you 

exit the application, you can re-run the measurement program by: 

Method 1 Click [Start] in the taskbar at the bottom left corner of the screen, point 

to [Programs] in the Start menu, 

point to [VNA] in the Programs submenu, click [VNA] in the pop-up submenu, 

and the analyzer will start running the measurement application, or you can 

double-click the shortcut on the desktop to run the program. 

Method 2 Press [RST] in the Function keypad and the analyzer starts running the 

3674 series vector network analyzer application. 

 

ii. Shutdown 

Step 1. Turn the power button in the upper right corner of the front panel (as 

shown in Figure 3.2). At this time, the instrument enters the shutdown 

process (the software and hardware need to go through some 

processing before the power is turned off). After more than ten seconds, 

the instrument is powered off, when the color of the power indicator 

above the power button changes from white to yellow; 

Step 2. Turn off the power button on the rear panel ("O") or disconnect the power 

supply of the instrument. The instrument is turned off. 

 

 

 

Power cut of the instrument 

When the instrument is in normal operation, it can only be shut down by operating the 

power button on the front panel. Do not directly operate the power button of the rear 

panel or directly disconnect the power connection with the instrument. Otherwise, 

the instrument cannot enter the normal shutdown state, which may cause damage to 

instrument or loss of the current instrument status/measurement data. Please shut down 

the instrument with the correct method. If the analyzer cannot be shut down normally due 

to the operating system or an application exception, you can shut down the analyzer by 

pressing and holding the [PWR On/SBY] key for at least 4 seconds. 

 

c) Power cut 

In case of emergency, in order to avoid personal injury, the network analyzer 

needs to be powered off immediately. In this case, just pull up the power cord (from 

the AC outlet or from the power outlet on the rear panel of the instrument). Therefore, 

Notice 

Tips 
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sufficient operating space should be reserved when operating the instrument to 

facilitate direct shutdown when necessary. 

3.1.1.4 Correct Use of Connectors 

Connectors are often used in various tests of network analyzer. Although the 

connectors of calibration kits, test cables and analyzer measurement ports are designed 

and manufactured according to the highest standards, the service life of all these 

connectors is still limited. Due to the inevitable wear and tear during normal use, the 

performance specifications of the connectors will decrease or even be unable to meet the 

measurement requirements. Therefore, correct maintenance and measurement 

connection of the connectors can not only ensure accurate and repeatable measurement 

results, but also prolong the service life of the connectors and reduce the measurement 

costs. In actual use, the following aspects should be paid attention to: 

 

1) Connector check 

When conducting connector inspection, anti-static wrist band should be worn. It is 

recommended to use a magnifier to check the following items: 

1) Whether the electroplated surface is worn or not and whether there are deep 

scratches; 

2) Whether the thread is deformed; 

3) Whether there are metal particles on the threads and the joint plane of the 

connector; 

4) Whether the inner conductor is bent or broken; 

5) Whether the screw sleeve of the connector rotates improperly. 

 

 

 

Check the connector to prevent damaging ports of the instrument 

Any damaged connector may damage the good connector connected to it even when 

measuring the connection for the first time. In order to protect each interface of the 

analyzer itself, the connector must be checked before connector operation. 

2) Connector cleaning 

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

following steps: 

1) Remove loose particles on the thread and joint plane of the connectors with clean 

low-pressure air, and thoroughly inspect the connectors. If further cleaning 

treatment is required, proceed as follows: 

2) Soak (but not thoroughly soak) a lint-free cotton swab with isopropyl alcohol; 

Caution !      
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3) Remove the dirt and debris from the joint plane and threads of the connectors with 

cotton swabs. When cleaning the inner surface of a connector, be careful not to 

apply external force to the central inner conductor and not to leave the fibers of 

cotton swabs on the central conductor of the connector. 

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

5) Check the connector to make sure that it is free of particles and residues. 

6) If any defect of the connector is still obvious after cleaning, it indicates that the 

connector may have been damaged and should not be used again. Make clear 

the cause of the connector damage before connection. 

3) Connection method 

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

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

correct connection method and steps are as follows: 

Step 1. As shown in Figure 3.3, align the axes of the two interconnecting devices to 

ensure that the pin of the male connector slides concentrically into the 

socket of the female connector. 

Figure 3.3 Axes of interconnected devices in a straight line 

Step 2: as shown in Figure 3.4, move the two connectors leveled together so that 

they can be smoothly engaged. Rotate the screw sleeve of the connector (note, not the 

rotating connector itself) until it is tightened, and there can be no relative rotational 

movement between the connectors during the connection. 

 

Figure 3.4 Connection method 

Step 3: As shown in Figure 3.5, tighten the connectors with a torque wrench to 

complete the connection. Note that the torque wrench should not exceed the initial turning 

point, and an auxiliary wrench can be used to prevent the connector from rotating. 
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Figure 3.5 Finishing the connection with a torque wrench 

4) Disconnection method 

 Step 1: support the connectors to prevent any connector from being twisted, shaken 

or bent; 

 Step 2: an open-ended wrench can be used to prevent the connector body from 

rotating; 

 Step 3: loosen the screw sleeve of the connector with another wrench; 

 Step 4. Rotate the screw sleeve of the connector by hand to complete the 

disconnection; 

 Step 5. Pull the two connectors levelly apart. 

5) Usage of a torque wrench 

The use of a torque wrench is shown in Figure 3.6. The following points should be 

paid attention to when using it: 

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

ü Ensure that the angle between the torque wrench and another wrench (used to 

support a connector or a cable) is within 90
o
 before applying force.

   
 

. 

ü Grasp the end of the torque wrench handle gently, and apply force in the 

direction perpendicular to the handle until reaching the folding point of the wrench. 

 

Figure 3.6 Usage of a torque wrench 

6) Use and storage of connectors 

1) The connectors should be covered by protective sleeves when not in use. 

2) Do not mix various connectors, air lines and standard calibration kits in a box 

because this is one of the most common causes of connector damage. 

3) Keep the connectors and the analyzer at the same temperature. Holding a 
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connector by hand or cleaning a connector with compressed air will significantly 

change its temperature. The connectors should be calibrated after its 

temperature is stable. 

4) Do not touch the joint plane of the connectors because the grease and dust 

particles on the skin are difficult to be removed from the joint plane; 

5) Do not put the contact surface of a connector downward on a hard table surface. 

Contact with any hard surface may damage the electroplated layer and the joint 

surface of the connector. 

6) Always wear anti-static wrist straps and work on a grounded conductive workbench 

pad, which can protect the analyzer and the connectors from electrostatic 

discharge. 

7) Use of adapters 

When the measuring port of the analyzer and the connector type used are different, 

adapters must be used for the connection before measurement. In addition, even if the 

measuring port of the analyzer and the connector type of port of the DUT are the same, it 

is also advisable to use adapters. Both cases can protect the measurement port, prolong 

its service life and reduce the maintenance cost. Before connecting an adapter to the 

measurement port of an analyzer, it is required to carefully check and clean the adapter. 

And a high-quality adapter should be used to reduce the influence of mismatching on 

measurement accuracy. 

8) Joint plane of connectors 

An important concept in microwave measurement is reference plane. And an 

analyzer, it is the benchmark reference plane for all measurements. During the calibration, 

the reference plane is defined as the plane where the measurement port and the 

calibration standard are engaged. Good connection and calibration depend on thorough 

and level contact between the connectors on the joint plane. 

 

Figure 3.7 Calibration plane 
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3.1.2 System Recovery and Installation Procedures for the Analyzer 

3.1.2.1 System Recovery for the Network Analyzer 

The operating system of the analyzer may not work normally due to abnormal 

shutdown of the analyzer by the user, virus infection or self installation of other software 

on the analyzer. So it is necessary to restore the analyzer to the default state at the factory. 

The system recovery steps are as follows: 

1) Turn off the analyzer and connect the keyboard to the USB interface; 

2) Press [PWR On/SBY] button in the upper right corner of the front panel, and 

when the indicator on the external keyboard goes on and the interface shown in 

Figure 3.8 pops up, immediately press the [ŷ]/[Ź] button on the keyboard, or 

directly touch Recovery and then press the [Enter] button on the keyboard to 

automatically restore the system of the analyzer; 

 

Figure 3.8 Startup interface 

 

Figure 3.9 System recovery interface 

3) After the system recovery starts, the interface shown in Figure 3.9 pops up, 

indicating that the system recovery is in progress. The system recovery process 

takes about 10min, and after the system recovery is completed, the analyzer 

needs to be restarted. 

3.1.2.2 Update Installation of Network Analyzer Program 

If program update or installation of new program is required for the 3674 series vector 

network analyzer, double click D:\ CNA-Windows-x64-XXX.exe, directly press [Next] 

following the Menu Wizard of [Ceyear Vector Network Analyzer Installer], select 

[Complete] when [SEL Instl TYP] appears, and if any other menu appears in this 

process, directly click [Cancel]. Then, double-click the CNA icon on the desktop or press 

[Reset] to start the program. 
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The operation steps are shown in Figure 3.10~3.14. 

 

Figure 3.10 Installer boot interface 

 

Figure 3.11 Installation directory selection interface 
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Figure 3.12 Installation type selection interface 

=  

Figure 3.13 Installation in-process interface 
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Figure 3.14 Installation completed 

 

3.1.3 Routine Maintenance 

This section introduces the routine maintenance of the 3674 series vector network 

analyzers. 

3.1.4.1 Cleaning Method 

1) Cleaning instrument surface 

Please follow the steps below when cleaning the surface of the instrument: 

Step 1: Shut down the instrument and disconnect the power cord connected to it; 

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

inside of the instrument. 

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

2) Cleaning the display 

After a period of use, the display needs to be cleaned. Please follow the steps below: 

Step 1: Shut down the instrument and disconnect the power cord connected to it; 

Step 2: Dip a piece of clean and soft cotton cloth into the cleaner and then gently 

wipe the display panel; 

Step 3: Dry the display with a piece of clean and soft cotton cloth; 

Step 4. Connect the power cord only after the cleaner is completely dried. 
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Display cleaning 

There is an antistatic coating on the surface of the display. Do not use cleaners 

containing fluoride, acid and alkaline. Do not spray the cleaner directly onto the display 

panel, otherwise it may penetrate into the instrument and damage the instrument. 

3.2 Front and Real Panels 

This section introduces the composition and functions of the front and rear panels as 

well as operation interface elements of 3674 series vector network analyzers. 

 ̧ Front Panelééééééé éééééééééééééééééééé50 

 ̧ Real Paneléééééééé  ééééééééééééééééééé54 

3.2.1 Front Panel 

 

This section introduces the composition and functions of the front panels of 3674 

series vector network analyzers. The front panel is shown in Figure 3.17. 

 

Figure 3.17 Front panel of 3674 

  

Notice 
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1) Adjustment keypad 

It includes navigation keys and adjustment knobs, as shown in Figure 3.18. 

 

Figure 3.18 3674 series adjustment keypad 

a) Adjusting knob 

Turn the knob to adjust the setting value of the currently active input box. 

b) [ŶTab] and [ŸTab] 

ü Move the selection menu to the left or right. 

ü Toggle the activated option in the dialog box. 

c) [ŷ] and [Ź] 

Move up and down in the menu to select menu items. At the same time, the dialog 

box has the following functions: change the value, select the item in the drop-down 

list, and select the desired option from a set of option buttons. 

2) Setting keypad 

The function keypad contains six common setting keys, as shown in Figure 3.19. 

 

Figure 3.19 3674 series setting keypad 

a) [Menu] 

This button is for control the hiding and showing of the button on the software 

side. 

b) [Soft Keyboard] 

This button is for calling the soft keyboard of Windows operating system. 

c) [Windows] 

This button is for calling the start menu of Windows operating system. 
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d) [System] 

This button is for opening the main menu of the system, with the first-level 

menus listed in the auxiliary menubar, including Configure, Record/Run, 

SPSP, Windows Taskbar, Reset, Define User Reset State, Language. 

e) [Local] 

This button is for switching to macro when the analyzer is under program 

control, or opening the micro menu when the analyzer is not under program 

control. 

f) [Reset] 

This is the shortcut key for resetting of the analyzer. If the user has saved the 

reset state and checked Enable User Reset State, the state saved by the 

user will be restored when this button is pressed, otherwise, the system reset 

state will be restored. 

3) USB interface 

The USB interface can be used to connect a keyboard, mouse or other USB devices. 

Totally 4 USB interfaces are provided on the front panel, which comply with USB3.0 

specification. 

 

Figure 3.20 USB interface 

4) Display screen 

As shown in Figure 3.21, the screen display of the analyzer uses TFT LCD, with the 

following technical indicators: 

ü 15.6-inch touch screen 

ü Resolution: 1920 × 1080  

ü Vertical refresh rate: 60Hz 

ü Horizontal refresh rate: 48.4kHz 

For more information on the functions and settings of each display element on the 

screen, refer to "4.9 Setting analyzer display". 
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Figure 3.21 Display screen of the analyzer 

1) [PWR On/SBY] button and indicator 

The [PWR On/SBY] button and indicator are shown in Figure 3.22. The power button 

is used to turn on the analyzer or switch the analyzer to standby mode. 

ü The indicator turns white when the analyzer is on. 

ü The indicator is orange when the analyzer is in standby. 

ü By pressing the power button when the analyzer is turned on, the analyzer 

automatically runs the operating system and the measurement application 

program. 

ü When the power button is pressed with analyzer on, the analyzer will 

automatically exit the application, the power supply will be turned off, and the 

analyzer will enter the standby mode.  

ü This switch is only a standby switch, which is not directly connected to the 

external power supply, and cannot cut off the connection between the instrument 

and the external power supply. The external power supply of the analyzer can be 

cut off via the power button on the rear panel, and the connection between the 

analyzer and the external power supply can be completely cut off by removing 

the power cord. 

 

Figure 3.22 [PWR On/SBY] key and indicator 

2) Test port 

As shown in Figure 3.23, the analyzer is provided with two 3.5mm/2.4mm/1.85mm 
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(male) ports with a resistance of 50ɋ for test, which supports change-over between RF 

source and receiver so as to make measurements to the DUT in two directions possible. 

The yellow indicator is used to indicate the source output port. 

 

Figure 3.23 Test port of analyzer 

3.2.2 Rear Panel Description 

This section introduces the composition and functions of the rear panels of 3674 

series vector network analyzers. The rear panel is shown in Figure 3.24. 

 

Figure 3.24 Real panel of network analyzer 

1) 10MHz reference connector 

 

Figure 3.25 10MHz reference connector 

a) 10 MHz reference input 

As shown in Figure 3.25, this BNC (female) connector allows the analyzer to be 

mated with an external reference signal. The 10MHz external reference signal, if detected 

on this port, will be taken to replace the internal frequency reference of the network 
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analyzer and serve as the frequency reference. The characteristics of the10MHz 

reference input port are described as follows: 

ü Input frequency: 10MHz ± 1ppm  

ü Input level: -15 ~ 20dBm 

ü Input impedance: 200ohm 

b) 10 MHz reference output 

  Reference signals with the following characteristics are provided externally via the 

BNC (female) connector: 

ü Output frequency: 10MHz±1ppm  

ü Signal type: Sine wave 

ü Output level: 13dBm±4dB into 50ohm  

ü Output impedance: 50 ohm 

 

2) GPIB connector 

As shown in Figure 3.26, the GPIB connector is a 24-pin D-type female connector 

that complies with the IEEE-488 standard. It is used to send and receive GPIB/SCPI 

commands. 

Figure 3.26 GPIB connector 

3) LAN connector 

As shown in Figure 3.27, this is a 10/100/1000BaseT Ethernet connector with a 

standard 8-pin structure that allows for automatic selection between three data rates. 

 

Figure 3.27 LAN connector 

4) USB connector 

As shown in Figure 3.28, 4 USB connectors of the following two types are provided 

on the rear panel, namely type-A (4 contacts embedded, with contact 1 on the left) and 

type-B. The type-A USB connector supports connection with USB mouse, keyboard, or 

other devices with USB interface. The port features are as follows: 
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ü Contact1: Vcc,4.75Vto5.25V, max. 900mA 

ü Contact 2: Data- 

ü Contact 3: Data+ 

ü Contact 4: Earthing 

The type-B USB connector is a reserved connector mainly for control, and through 

this connector, the network analyzer can be controlled via SCPI to achieve 

interconnection with external computers or remote devices. 

 

Figure 3.28 USB connectors (type-B on the left, type-A on the right) 

5) Display port (DP) output connector 

The DP connector, as shown in Figure 3.29, is intended for connecting to an external 

DP display of the corresponding resolution so that the user can observe both the internal 

and external displays. 

 

Figure 3.29 Display port (DP) output connector 

6) LO and RF output connector 

As shown in Figure 3.30, the LO output interface and the RO output interface are 

3.5mm female interfaces, through which the internal LO signal and the source RF signal 

are output respectively for fault diagnosis and MMW spread spectrum when necessary. 

The port features are as follows: 

ü LO output signal frequency range: 

12.535MHz͘13.507606GHz/26.507606GHz 

ü LO output signal power range: -4dBm ~ 6dBm 

ü RF output signal frequency range: 3.2GHz ~ 13.5GHz/26.5GHz 

ü RF output signal power: 2dB-3dBm  

 

Figure 3.30 LO and RF output connectors 

7) IM ON/OFF input/output connector 

Port 2/port 4 stimulus output: 

Frequency range: 10MHz ~ 

9GHz/14GHz/20GHz/26.5GHz/32GHz/44GHz/50GHz/53GHz/67GHz 
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Power range: according to the power setting of the network analyzer. 

Port 2/port 4 test input: 

Frequency range: 

10MHz~9GHz/14GHz/20GHz/26.5GHz/32GHz/44GHz/50GHz/53GHz/67GHz 

 

Maximum input power: 20dBm. 

 

Figure 3.31 IM ON/OFF input/output connector 

8) Pulse input/output connector 

As shown in Figure 3.32, the pulse input/output connector is a 15-pin D-type female 

connector, through which the monitoring to the internal pulse generator working state can 

be synchronized, and the external pulse generator can be used to provide pulse control 

signal for the internal pulse modulator and IF gate. 

The electrical characteristics of this connector are as follows: 

ü Pulse width range: 33ns~60s 

ü Pulse transition time: 30ns 

ü Input impedance: Ohm 1K  

ü Input: DC <5.5V 

ü Driving voltage: 0V(off)3.3V(on) 

 

Figure 3.32 Pulse input/output connector 

The pins in the connector are defined as follows:  

Table 3.5 Definition of pins in pulse input/output connector 

Pin Function description 

1 ~ 5 IF pulse gate input A/B/C/D/R(TTL) 

6, 9, 15 Reference ground 

7 Pulse sync trigger input 

8 Source pulse modulation drive input 

10 ~ 13 Pulse inputs 1-4 (TTL) 

14 Empty 

9) External IF input connector 

As shown in Figure 3.33, 5 SMA interfaces are provided for external IF input of the 

vector network analyzer. For two-port model, the interfaces are identified as A, B, R1, R2, 

9          15 

1            8 
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and for four-port model, the interfaces are identified as A, B, C, D, R. The characteristics 

are as follows: 

ü Input impedance: 50ohm 

ü RF input: < 23dBm 

ü DC input: < 5.5V 

ü 0.1dB compression point: -9dBm 

 

Figure 3.33 External IF input connector 

10) Auto test port connector 

As shown in Figure 3.34, the interface is a 36-pin female connector, through which 

the network analyzer and the material handler interact signals to provide users with a 

stable and reliable auto test environment. 

  

Figure 3.34 Auto test interface connector 

The port consists of TTL arrays, and the electrical characteristics are as follows: 

a) Input voltage range: -0.5V ~ 5.5V 

TTL high level: 2.0V ~ 5.0V 

TTL low level: 0V ~ 0.5V 

b) Output current/voltage range: -10mA ~ 10mA 

Output current: 

TTL high level: -5mA 

TTL low level: 3mA 

Output voltage: 

TTL high level: 2.0V ~ 3.3V 

TTL low level: 0V ~ 0.8V 

The pins in the connector are defined as follows: 

Table 3.6 Definition of pins of auto test interface connector 

Pin Function description 

1 (lower left 

corner) 

Ground line 

2 Input 1 

3, 4 Input 1,2 

5 ~ 12 Output port A0-A7 

13 ~ 17, 19 Output port B0-B5 

22 ~ 25 Input/output port C0-C3 

26 ~ 29 Input/output port D0-D3 

19            36 

1              18 
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18 External trigger 

20 Output port B6/index signal 

21 Output port B7/Trigger ready 

30, 31 Port C/D status 

32 Output port write confirmation 

33 Pass/Fail state information 

34 Sweep end 

35, 36 5V, Pass/Fail state information confirmation 

11) Expansion interface connector 

As shown in Figure 3.35, this interface is a 9-pin D-type female connector. 

 

Figure 3.35 Expansion interface connector 

The pins in the connector are defined as follows: 

Table 3.7 Definition of pins in expansion interface connector 

Pin Name Function description 

1, 2 

(lower 

left) 

+15V, -15V 15V@400mA 

3, 4 

Analog 

output ports 

1 and 2 

Control via internal setting dialog box 

+/-10V@100mA output Resolution 2.44mV 

5 ACOM System ground wire 

6 GndSence Analog input/output test ground 

7, 8 
Analog input 

ports 1 and 2 

mailto:Analog%20input%20+/-10V@1.22mVAnalog 

input +/-10V@1.22mV resolution 

9 Power switch Power button input 

12) External test device interface connector 

As shown in Figure 3.36, the test device interface is a DB-25 female interface with 13 

address and data multiplexing lines, 3 control lines and 1 control interruption line, which, 

through the control logic, achieves control to the external test device (such as external 

spread spectrum controller). 

 

Figure 3.36 External test device interface connector 

1 5 
6 9 

14            25 

1              13 

mailto:Analog%20input%20+/-10V@1.22mV
mailto:Analog%20input%20+/-10V@1.22mV
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Table 3.8 Definition of pins in external test device interface connector 

Pin Name Function description 

1,15,16,18 

(pin 1 at left 

lower part) 

Test device 

address 

selection bit 

Connected to ground. The value of bit is 

initially LOW, and when an external test 

device is connected, the value increases by 

1 

2 Sweep waiting Trigger method: program-control sweep 

switch, with delay mode introduced 

3 ~ 6, 9 ~ 11, 

17, 19 ~ 23 

Address bit 

AD0-AD12 

For outputting data address, or 

receiving/sending data information 

7, 12 Ground line Reference ground wire 

8 Address switch 

LAS 

LOW indicates that the currently transmitted 

information is address 

24 Data switch 

LDS 

LOW indicates that the currently transmitted 

information is data 

25 Read/write 

indicator RLW 

Low level output, high level data input 

13 Input interrupt Programmable reading of TTL input state 

14 NC Maximum range̔ +22V 100mA 

 

13) Trigger input/output interface connector 

As shown in Figure 3.37, this interface is an external and auxiliary trigger input and 

output interface, and its functions are described as follows: 

ü External trigger input - When this function is enabled, the vector network 

analyzer will be triggered by the signal of this connector; 

ü External trigger readiness - When this function is enabled, the vector network 

analyzer will send a "ready" signal to the external device through this connector; 

ü Auxiliary trigger input 1/2 - When this function is enabled, the external device will 

send a "confirmation" signal to the vector network analyzer through this 

connector (the external device is ready to receive the trigger signal); 

ü Auxiliary trigger output 1/2 - When this function is enabled, the vector network 

analyzer transmits a "confirmation" signal before (or after) a measurement. 

 

Figure 3.37 Trigger input/output connector 

14) 28V(BNC) interface connector 

As shown in Figure 3.38, the BNC (female) connector can be used to drive a noise 
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source. 

 

Figure 3.38 28V (BNC) interface connector 

3.3 Analyzer Software Interface 

As shown in Figure 3.39, the following operations can be performed by using the 

mouse/touch screen: 

ü Menubar: the menubar contains 14 sub-menus including measurement, trace, 

channel, frequency, power, sweep, trigger, calibration, marker, format, scale, 

average, display and analysis, and each sub-menu allows for setting, ON/OFF 

switching and other operations of the corresponding function; 

ü Dialog box: the dialog box will pop up once the corresponding button is clicked 

for you to perform the operations of a certain function; as shown, after the New 

Trace button is clicked, the New Trace dialog box pops up, and you can create a 

new trace herein. 

ü System button: when the system button is clicked, the system menu will pop up 

for system settings, including file operation, macro, user configuration and 

others; 

ü Quick access toolbar: you can click the quick access toolbar to perform 

corresponding quick operations, such as reset, file saving and recall; 

ü Trace title: you can click the trace title bar to set the current trace as the active 

trace, and can also right click the trace bar to display the right click menu to 

modify the current active trace such as the title, scale, measurement, etc; 

ü Menu search: you can type the name of the menu to be searched in the menu 

search input box, and then the corresponding menu will be called with one click; 

ü Right click menu: you can right click the window area to display the right click 

menu, including window right-click menu, coordinate right-click menu, etc., so 

that you can perform corresponding operations including opening/closing of 

window, setting of color and display of scale. 
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Figure 3.39 Display screen of the analyzer 

3.4 Analyzer Traces, Channels and Windows 

 ̧ Traceéééééééééééééééééééééééééééééé62 

 ̧ Channel.......................................................................................... 59 

 ̧ Windowéééééééééééééééééééééééééééééé63 

3.4.1 Trace 

Trace is a series of measurement data points. The trace setting will affect the 

mathematical operation and display of measurement data. Its setting can be changed only 

when the trace is active. Click the corresponding trace status button to activate the trace. 

For detailed settings, see "Changing Trace Activation State" in "4.2 Selecting 

Measurement Parameters". The trace settings include 

ü Measurement parameters 

ü Display Format 

ü Scale 

ü Trace Calculation 

ü Marker 

ü Electrical delay 

ü Phase Offset 

ü Smoothing 

ü Time Domain Conversion 

Status 

bar

Quick 

Tool bar 

Trace title 

System 

button

Menu search 

Dialog 

Box

Menu 

bar
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3.4.2 Channel 

Multiple traces can be included in each channel, and the analyzer supports up to 64 

channels. The channel settings determine how the traces in the channel are measured, 

and traces in the same channel have the same channel settings. Different channel 

settings are available for different channels. A channel can only change its settings when it 

is active. Whenever a trace is activated in a channel, the channel is also activated at the 

same time. For details on how to activate the trace, see "Changing Trace Activation State" 

in "4.2 Selecting Measurement Parameters". ȍChannel SettingȎ includes: 

ü Frequency span 

ü Power 

ü Standard data 

ü IFBW 

ü Sweep Points 

ü Sweep settings 

ü Avgs 

ü Trigger (some settings) 

3.4.3 Window 

Windows are used to observe measurement traces. The analyzer supports up to 32 

windows, with up to 8 traces displayed in each window. The [View] menu is used to set the 

window display. For details, see "4.9 Setting the analyzer display". 

1) Create a new window 

Menu path: click [Display] Ÿ [Window] Ÿ [New Window], and then the 

analyzer will create a new window with no default settings for traces. Or, you can 

also create a new window by operating as follows: [Right click] in the main 

interface Ÿ click [New Window]. 
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Figure 3.40 Creating a new window 

2) Use the full-screen view window 

When too many windows are opened at the same time, the trace will be 

unclear because the window is too small. At this time, a window can be displayed 

in full screen to better observe the trace in the window. 

When using the mouse, there are four ways to make a window full screen 

display: 

ü With the title bar ON, double-click on the window to be maximized. 

ü With the title bar ON, right-click [Window] Ÿ [Trace Maximize]]. 

ü With the title bar ON, right-click the interface Ÿ [Maximize]. 

ü Menu path: click [Display] Ÿ [Window] Ÿ [Maximize]]. 

3.5 Analyze Data 

 ̧ Markeréééééééééééééééééééééééééééééé64 

 ̧ Trace Operation and Statisticsééééééééééééééééééééé73 

 ̧ Limit Testéééééééééééééééééééééééééééééé76 

 ̧ Ripple Testééééééééééééééééééééééééééééé79 

 ̧ BW Testéééééééééééééééééééééééééééééé81 

 ̧ Formula Editorééééééééééééééééééééééééééé84 

3.5.1 Marker 

Use the markers to read measurement data, search for specific types of values, or 

change stimulus settings. Up to 9 normal markers and 1 reference marker can be used for 

each trace. 

 ̧ Create a Marker.......................................................................................... 64 

 ̧ Move a Marker..........................................................................................63 

 ̧ Marker Searchééééééééééééééééééééééééééé66 

 ̧ Marker Functions éééééééééééééééééééééééééé70 

 ̧ Marker Setting..............................................................................71 

 ̧ Marker Table............................................................................................. 72 

3.5.1.1 Create a Marker 

1) Marker menu 

Menu path: click [Mrk] to display the marker toolbar. 

Select the marker to open in the [Mkr] box. 

In [Marker 1] box, set the position for marker 1. 
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Figure 3.41 Creating a marker using the Marker menu 

2) Marker toolbar 

a) [Mrk] box 

Select the marker you want to define. 

b) [Mark n] box 

Define the stimulus value for the X-axis of the selected marker. 

c) [Max] check box 

When this check box is checked, the maximum value of the measurement result 

will be marked. 

d) [Min] check box 

When this check box is checked, the minimum value of the measurement result 

will be marked. 

e) [Tracking] check box 

When this check box is checked, the marker tracking function is turned on, and 

the maximum and minimum values can be tracked. 

f) [Marker Functions] toolbar 

This toolbar allows for selecting the start, stop, center, span, reference, delay, etc. 

of the marker measurement. 

g) [Marker Search] button 

When this button is clicked, the Marker Search dialog box will pop up. 

h) [Marker Settings] button 

When this button is clicked, the Marker Settings dialog box will pop up. 

3.5.1.2 Move the Marker 

Move the marker using one of the following methods: 

a) Click [Marker n] box in the marker toolbar, and move a marker as follows: 

i. Enter the value to be marked by the marker directly. 
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ii. Turn the knob to move the marker. 

iii. Click the knob button in the [Mark n] box to change the marker stimulus 

value. 

iv. Press [ŷ] or[Ź] in the [Mark n] key area to change the marker stimulus 

value. 

3.5.1.3 Marker Search 

Use the Marker search function to search for a specific measurement. If there is no 

matching measurement data, the marker will remain unchanged at the current position. 

1) Method to search for marker 

Menu path: [Mrk] -> [Marker Search]. 

Complete the settings of marker search in the dialog box, click [OK] to start marker 

search and close the dialog box. 

 

Figure 3.42 Marker search 

2) Marker search dialog box 

a) Marker zone 

Select the marker for search definition. 

b) Search domain zone 
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Define the marker search range. The default search domain is Full Bandwidth. In 

addition, 16 user-set search ranges are supported. When User Settings are selected, 

the user settings must be defined in the User Domain range zone. The User Settings 

search domains can overlap each other, and different markers can use the same 

search domain. Figure 3.43 shows a set of user-set search domains: 

Figure 3.43 Schematic diagram of user-set marker search domain 

c) User Domain Range zone 

The [Start] box and [Stop] box in the User Domain Range zone are used to 

define the search domain set by the user. 

d) Search type zone 

Define the type of marker search. The analyzer supports the following 10 search 

types: 

ü Min.: Search for the minimum measurement data point. 

ü Max.: Search for the maximum measurement data point. 

ü Next Peak Search for the next peak that is lower than the current marker 

magnitude, provided the peak has been defined. 

ü Right Peak Search for the next valid peak to the right of the marker position, 

provided the peak has been defined. 

The peaks are defined by [Threshold] and [Offset]. The [Threshold] box 

defines the minimum peak point. The peak point of the valid peak must be above the 

threshold, and the valleys on both sides can be below the threshold. The [Offset] box 

defines the minimum vertical distance between the peak and valley points. The 

vertical distance between the peak of the valid peak and the valley on both sides 

must be greater than the offset value. As shown in Figure 3.44, the analyzer are set 

as follows: 

Threshold: 50 dB 

Offset: 10dB 

Scale: 10dB/div. 

i. Peak A is a valid peak, with both threshold and peak in compliance with the 

requirements; 

ii. Peak B is not a valid peak, with offset not in compliance with the 

requirements; 

User 
User 

User 

Settings 3 
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iii. Peak C is not a valid peak, with threshold not in compliance with the 

requirements; 

Figure 3.44 Schematic diagram of the peaks in the marker domain 

ü Left Peak  Search for the next valid peak to the left of the marker position, 

provided the peak has been defined. 

ü Target: Enter the search target value in the [Logarithmic Value] box, click 

the [Execute] button, the marker moves to the first target value to the right 

of the current marker position, then click the [Execute] button consecutively, 

the marker moves to the next target value to the right until the highest end of 

the stimulus value, and then return to the lowest end of the stimulus value to 

search for the target value. 

ŵ When the [Discrete Marker] check box is checked in the [Marker 

Settings] dialog box, the marker moves to a discrete data point equal to the 

target value. 

Ŷ When the [Discrete] check box is unchecked in the [Marker Settings] 

dialog box, the marker moves to the interpolated data point equal to the target 

value. 

ü Left Target searches only the target value to the left of the current marker. 

ü Right Target searches only the target value to the right side of the current 

marker. 

ü Bandwidth When the Bandwidth search function is selected, set the level 

falling from the peak on both sides in the [Level] box (default is -3dB) to 

perform bandwidth measurement at this level, as shown in Figure 3.45. 

Measurements are made using Marker 1 to Marker 4. Marker 1 searches for 

the maximum peak, Marker 2 searches for the point where the left side of the 

peak drops to the specified level, Marker 3 searches for the point where the 

right side of the peak drops to the specified level, and Marker 4 searches for 

the center of the bandwidth. The following message is displayed when the 

measurement is complete: 

Bandwidth: The frequency difference between the right cutoff frequency 

point and the left cutoff frequency point; 

Center: The frequency of the midpoint between the right cutoff frequency 

B 

C 

A 

-50dB 
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point and the left cutoff frequency point; 

Q: The value obtained by dividing the center frequency by the bandwidth; 

Loss: The measured value at the center frequency point of the bandwidth; 

Left cutoff: The lowest frequency of the two points below the specific 

bandwidth level of the signal peak; 

Right cutoff: The highest frequency of the two points below the specific 

bandwidth level of the signal peak. 

 

Figure 3.45 Bandwidth search 

ü Notch Bandwidth The analyzer tests the notch bandwidth of the bandpass 

filter, as shown in Figure 3.46. 

Level: set the level value of bandwidth in the input box; 

Reference position: set the reference position in the check box; 

 

Figure 3.46 Notch bandwidth 

e) [OK] button 

Click [OK] to perform a marker search of the specified type. 

f) [Tracking] check box 

When [Tracking] check box is checked, the analyzer executes the search 

function after each sweep according to the current settings of search type and search 

field, ensuring that the marker is in the desired position after each sweep. 
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3.5.1.4 Marker Functions 

1) Steps to use marker functions 

Some instrument settings, such as start frequency, stop frequency, etc., can be 

changed by activating the position of the marker, which is set as follows: 

Menu path: [Mrk] Ÿ [Marker Functions]. 

 

Figure 3.47 Setting a measurement using the Marker Function checkbox 

2)  Marker functions dialog box 

a) [Marker-> Start] button 

Set the start value of the sweep equal to the stimulus value of the active marker 

when clicked. 

b) [Marker -> Stop] button 

Set the stop value of the sweep equal to the stimulus value of the active marker 

when clicked. 

c) [Marker -> Center] button 

Set the center value of the sweep equal to the stimulus value of the active 

marker when clicked. 

d) [Marker -> Ref Level] button 

Set the reference value of the sweep equal to the stimulus value of the active 

marker when clicked. 

e) [Marker -> Delay] button 

When the [Mkr->DLY] button is clicked, the analyzer uses the phase slope at the 

active marker to adjust the electrical delay of the receive path, which flattens the 

phase locus near the active marker. This function can be used to measure the 

electrical length and phase offset. This function is only applicable to ratio 

measurement. 

f) [Marker -> Span] button 

When clicked, set the span value of the sweep equal to the difference in stimulus 

between the active marker and the reference marker (Ƕ marker value). This 

button is only valid when the Ƕ marker function is enabled for the active 

marker. 
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3.5.1.5 Marker Settings 

1) Steps to use the marker settings function 

Menu path: click [Mrk]Ÿ[Marker Settings...] to display the Marker Settings dialog 

box. 

 

Figure 3.48 Marker Settings dialog box 

2) Marker Display box 

a) [Marker Readout] 

The corresponding marker value is displayed on the screen when it is checked, 

and the marker readout is turned off when it is unchecked. 

b) [Large Readout] 

The corresponding marker value is displayed in the large font when it is checked, 

and is displayed in normal font when it is unchecked. 

c) [Readouts per Trace] 

Set the number of readouts for each trace within 1-16. 

d) [Show All Tr Markers] 

All trace markers are displayed on the screen when it is checked, and no trace 

markers are displayed when it is unchecked. 

e) [Decimal Places] box 

Select the number of decimal places for stimulus and response. 

f) [Readout Position] box 

Select the percentage to move right and down. 

g) [Group Display] box 

Select to display traces and markers or not. 

3) Marker Properties box 

a) [Marker n] check box 

Select the number of marker to be set. 

b) [ON] checkbox 
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The corresponding marker is displayed on the screen when it is checked, and the 

marker display is turned off when it is unchecked. 

c) [Ƕ Marker] check box 

The reference marker under the set stimulus is turned on when it is checked, and 

is turned off when it is unchecked. 

d) [Discrete] check box 

When it is checked, the marker displays only the data of the actual measurement 

point, and when it is unchecked, it also displays the data points interpolated between 

measurement points. 

e) [Form] box 

Select the format used for the marker display data. The format of marker data 

can be different from that of screen trace data. By default, both data are the 

same. 

f) [Fixed] 

When checking fixed marker, according to the position on the trace when it is set 

as a fixed type marker, the marker keeps the fixed X-axis and Y-axis coordinates 

unchanged and does not move with the change of trace data amplitude. Its 

position on the X-axis can be moved by changing the marker stimulus value, but 

the Y-axis coordinates remain unchanged. This type of marker is mainly used to 

observe changes in the trace data. For example, a fixed marker can be used to 

compare the change in insertion loss before and after filter tuning. When clearing, 

cancel the fixed marker, and restore the standard marker. If it has a fixed X-axis 

position, and the Y-axis position changes with the amplitude of the trace data, the 

marker position on the X-axis can be moved left and right by changing the 

marker stimulus value. 

g) Coupled Marker 

The coupled marker is turned on when it is checked, with couple types including 

channel couple and all couple available for selection; the coupled marker is 

turned off when it is unchecked. 

3.5.1.6 Marker Table 

1) Marker table 

Open the Marker Table to display all marker data for the active trace. The marker data 

is displayed in the format specified for each marker. 

Turn on and off the display of the Marker Table as follows: 

2  Opening/closing method 

Menu path: click [Mrk] Ÿ [Mrk], check [Marker Table] to open [Marker 

Table]/uncheck [Marker Table] to close [Marker Table]. 
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Figure 3.49 Setting Marker Table display via Marker menu 

3.5.2 Trace Operation and Statistics 

The analyzer can perform four types of mathematical operations on the current active 

trace and memory trace, and also provide three trace statistics functions: average, 

deviation and peak-to-peak. 

 ̧ Trace Calculationéééééééééééééééééééééééééé73 

 ̧ Trace Statistics..........................................................................................74 

3.5.2.1 Trace Operation 

1) Steps for setting the trace calculation 

The memory must be saved with a trace first before conducting any trace calculation, 

and trace calculation is conducted via vector calculation on previous complex number 

data displayed in formatting. The steps for setting the trace calculation is shown below: 

Menu path: [Analy]Ÿ[Save] to display the Operate/Save dialog box. 
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Figure 3.50 Setting trace operation 

2) Operate/Save dialog box 

a) [Data->Memory] button 

Save the current measurement data to the memory. 

b) [Normalize] button 

Normalize the current measurement data to the reference, and divide the data 

measured by it. 

c) [Data Trace] button 

Display only data traces. 

d) [Memory Trace] button 

Display only memory traces. 

e) [Hide Trace] button 

No traces will be displayed. 

f) [Data and Memory] button 

Display both data traces and memory traces. 

3.5.2.2 Trace Statistics 

The analyzer provides 5 kinds of trace statistics functions: average, deviation, 

peak-to-peak, maximum and minimum, and can calculate statistics within the full stimulus 

bandwidth or user-defined bandwidth. Each channel supports 9 user-set ranges that are 

the same as the user-set search domain in marker search, and they use the same 

memory address and therefore share the same stimulus settings. If the search domain set 

by the channel user is defined through the marker search function, the same stimulus 

settings can be invoked in the trace statistics by selecting the corresponding user settings, 

and the range of such user settings can also overlap each other. 

Using the trace statistics function, it is not necessary to search the maximum and 

minimum values, and it is convenient to measure the peak-to-peak values of passband 

ripple. Trace statistics are calculated according to the format of data display: 

ü Cartesian format: Calculate statistical values based on the displayed scalar 
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data. 

ü Polar and Smith chart formats: Calculate statistical values based on the 

displayed values of the data in logarithmic magnitude format. 

1) Active trace statistics 

Menu path: [Analy]Ÿ[Trace Stats] to display the Trace Statistics dialog box. 

 

Figure3.51 Trace Statistics dialog box 

2) Trace Statistics dialog box 

a) [Statistics - Peak to Peak, Mean, Standard Deviation, Max, Min] check box 

Turn on Trace Statistics when it is checked, and turn off Trace Statistics when it 

is unchecked. 

b) [Full Span] box 

Select the span setting of trace statistics. You can select full bandwidth or 

customize 9 user settings. 

c) User Range 

i. [Start] box 

Define the start value of the user-set span. 

ii. [Stop] box 

Define the stop value of the user-set span. 

3) Trace Operation dialog box 

 The [Trace Operation] box is used to select the type of trace operations. The analyzer 

supports the following trace operations: 

a) Data 

No mathematical operations of any kind are performed. 

b) Data + Memory 

The trace data displayed is the result of ñmeasured data + memorized trace 

dataò. 

c) Data-Memory 

The trace data displayed is the result of measured data - memorized trace dataò. 

This function can be used for simple error correction: first, the measured vector error 

is stored in the memory, and then the measurement error is subtracted from the 

measured data of the DUT. 
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d) Data*Memory 

The trace data displayed is the result of ñmeasured data * memorized trace dataò 

e) Data/Memory 

The trace data displayed is the result of ñmeasured data / memorized trace dataò, 

which is mainly used for ratio measurements, such as gain and attenuation 

3.5.3 Limit Test 

The limit test function compares the measured data with defined constraints (limits) 

and the user-defined limits are displayed visually on the screen in the form of limit lines, 

which have the following advantages: 

ü Providing a visual indication for device debuggers. 

ü Providing a criterion for the device characteristics index to meet the requirements, 

and 

ü Providing a visual comparison between the measured data of the device and the 

specification requirements. 

The limit test function compares measured data with defined limits and provides 

PASS and FAIL information, and supports up to 100 discrete limit line segments per trace 

for precise definition of limits. 

 ̧ Create and Edit Limit Lines..............................................................................76 

 ̧ Limit Tableééééééééééééééééééééééééééééé77 

 ̧ Set Limit Test....................................................................................77 

3.5.3.1 Create and Edit Limit Lines 

The analyzer supports the creation of limit lines for all measurement traces. The limit 

lines consist of several discrete limit line segments, each determined by 4 coordinate 

values: start and stop stimulus values for the X-axis, start and stop response values for 

the Y-axis. The limit lines are created and edited via a limit table. 

1) Menu path: click [Analysis] Ÿ [Test] Ÿ [Limit Test] to display the Test dialog 

box; 

2) Click the [DISP TBL] button in the dialog box to open the Limit Table display; 

3) Click the [OK] button to close the dialog box; 

4) click [Limit Type] box in the Limit Table, and select the limit test type in the 

drop-down box. 
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Figure 3.52 Limit test 

3.5.3.2 Limit Table 

 

Figure 3.53 Table of limits 

Type box 

The Type box is used to set the type of limit test. 

· MAX: The limit test fails when the trace is above the limit line segment  

· MIN: The limit test fails when the trace is below the limit line segment  

OFF: turn off this limit segment test 

Start Stimulus box and Stop Stimulus box 

Set the start and stop stimulus values of the limit line segment (X-axis start and stop 

coordinates of the limit line segment) 

Start Response box and Stop Response box 

Set the start and stop response values of the limit line segment (Y-axis start and stop 

coordinates of the limit line segment) 

Limit type box 

Set the limit line display mode during limit test: 

· SLOP: display sloped limit lines  

· FLAT: display flat limit lines  

· POINT: display point limit lines  

3.5.3.3 Set Limit Test 

After the limit lines are created, you can choose to display or hide the limit line of a 

trace. When the limit lines are hidden, the corresponding limit tests are still valid. If the 

limit test cannot be performed for the stored trace, you can choose to send a warning 

sound and display a failure flag (FAIL) to indicate the limit test when the limit test fails. 
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When the Limit Test function is turned on, the trace display of the failed part of the limit 

test is red by default, which can be changed by Set Color of the Limit Failure Color in the 

Right Mouse menu, while the color of the passed part of the limit test remains unchanged. 

1) Setting method 

a) Menu path: click [Analysis] Ÿ [Test] Ÿ [Limit Test] to display the Test dialog 

box. 

b) Set the limit test in the dialog box. 

c) Click the [OK] button to close the dialog box. 

The limit test is only conducted at the actual sweep measurement points. When the 

sweep points are small, the performance index of the DUT may not meet the requirements 

but still pass the limit test. Therefore, during the actual measurement, sufficient sweep 

points must be used for the limit test. 

2) Limit Test dialog box 

[LIM Test (ON/off)] checkbox 

Turn on the limit test function of the active trace when it is checked, and turn off the 

limit test function of the active trace when it is unchecked. 

[LIM Line DISP (ON/off)] checkbox 

Turn on the limit line display of active traces on the screen when it is checked, and 

turn off the limit line display of active traces when it is unchecked, but it does not 

affect the limit test function. 

[Fail AW] checkbox 

When checked, the buzzer sounds a warning tone if a trace data point test fails. 

[Fail flag (ON/off)] checkbox 

When checked, a fail flag is displayed on the screen if a trace data point test fails. 

[PT] radio box 

The symbols "v" (MAX for measurement type) and "^" (MIN for measurement type) 

are used to indicate the discrete limit value corresponding to the measured data point 

when selected. 

[Line] radio box 

Connect all discrete limit set points with a line when selected. 

[DISP TBL] button 

When clicked, the limit table is displayed for editing, and this button becomes 

disabled when the Limit Table is open. 

[Hide TBL] button 

Turn off the Limit Table display when clicked, and this button becomes disabled when 

the Limit Table is closed. 

[EXP TBL] button 

When clicked, the Save dialog box pops up. You can select a storage path to save the 

file in *.csv format. 
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[[IMP TBL] button 

When clicked, the Save dialog box pops up. You can select the save path of the file to 

be opened and open the file in *.csv format. 

[LIM Test TYP] drop-down selection box 

Click the drop-down selection box to select the limit test type. There are four types: 

multi-type limit line, slope limit line, single-point limit line and flat limit line. 

3.5.4 Ripple Test 

Ripple test can be done by setting the ripple limit to assess whether the test results 

pass. The test compares the measured data with defined ripple limits and provides PASS 

and FAIL information. The test results are visually displayed on the screen. Each trace 

supports up to 12 discrete limit segments. Each limit segment can set the start stimulus, 

stop stimulus and maximum fluctuation value, and the stimulus settings of different 

segments can overlap. 

 ̧ Create and Edit Ripple Limit Lines......................................................................76 

 ̧ Set Ripple Test.......................................................................................77 

 ̧ Show Ripple Test Results..............................................................................77 

3.5.4.1 Create and Edit Ripple Limit Lines 

Ripple limit test can be carried out for multiple traces at the same time, simply by 

activating the traces and then setting the ripple limits. 

1) Setting method 

a) Menu path: click [Analysis] Ÿ [Test] Ÿ [Ripple Test] to display the Test dialog 

box; 

b) click [Show Table] button in the dialog box to open the ripple limit table. 

 

Figure 3.54 Display Ripple Test dialog box 

2) Ripple limit table 
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Figure 3.55 Ripple Limit table 

Type box 

The Type box is used to set the type of limit test. 

ON: Activate this limit segment test. 

OFF: turn off this limit segment test. 

Start Stimulus box and Stop Stimulus box 

Set the start and stop stimulus values of the ripple limit line segment. 

Max. Ripple box 

Set the maximum ripple value that can be displayed by the limit line in this ripple limit 

segment test. 

3.5.4.2 Set Ripple Test 

After the ripple limit lines are created, you can choose to display or hide the ripple 

limit line of a trace. When the limit lines are hidden, the corresponding ripple limit tests are 

still valid. It allows you to send a warning sound and display a failure flag (FAIL) to indicate 

the ripple test when the ripple test fails. When the Ripple Test function is turned on, the 

trace display of the failed part of the ripple test is red by default, which can be changed by 

Set Color of the Limit Failure Color in the Right Mouse menu, while the color of the passed 

part of the ripple test remains unchanged. 

Menu path: click [Analysis] Ÿ [Test] Ÿ [Ripple Test] to display the Test dialog box. 

The ripple test is only conducted at the actual sweep measurement points. When the 

sweep points are small, the performance index of the DUT may not meet the requirements 

but still pass the ripple test. Therefore, during the actual measurement, sufficient sweep 

points must be used for the ripple test. 

 

Ripple Test dialog box: 

[Ripple Test (On/ OFF)] checkbox 

Turn on the ripple test function of the active trace when it is checked, and turn off the 

ripple test function of the active trace when it is unchecked. 

[Ripple LnDisp (On/ OFF)] checkbox 

Turn on the tipple line display of active traces on the screen when it is checked, and 

turn off the tipple line display of active traces when it is unchecked, but it does not 

affect the tipple test function. 

[Fail AW (On/OFF)] checkbox 

When checked, the buzzer sounds a warning tone if a trace data point test fails. 

[Fail flag (On/OFF)] checkbox 

When checked, a fail flag (FAIL) is displayed on the screen if a trace data point test 

fails. 
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[DISP TBL] button 

When clicked, the ripple limit table is displayed for editing, and this button becomes 

disabled when the Table is open. 

[Hide TBL] button 

Turn off the Ripple Limit Table display when clicked, and this button becomes 

disabled when the Table is closed. 

[EXP TBL] button 

When clicked, the Save dialog box pops up. You can select a storage path to save the 

file in *.csv format. 

[[IMP TBL] button 

When clicked, the Save dialog box pops up. You can select the save path of the file to 

be opened and open the file in *.csv format. 

[RipVAL TYP] drop-down selection box 

Click the drop-down selection box to select the type of ripple value: None, Absolute 

and Residual. The analyzer is powered on by default to Absolute. 

[RipLIM Seg] drop-down selection box 

Click the drop-down selection box to select the number of ripple limit segments to 

open, up to 12 segments. 

3.5.4.3 Displaying Ripple Test Results 

If the ripple test result passes, "PASS" will be displayed on the top left of the screen, 

otherwise, "FAIL" will be displayed. If multiple traces are tested at the same time, each 

trace will display "PASS" or "FAIL" respectively. The stimulus ranges of different ripple limit 

segments can be overlapped and different fluctuation limits can be set. 

 

Figure 3.56 Ripple test result 

3.5.5 BW Test 

The BW test function is mainly used to test the bandwidth of the bandpass filter. 
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The BW test finds the peak of the signal in the passband and positions two points on 

each side of the passband at a specific amplitude, which is lower than the peak of the 

signal and can be adjusted by setting the N dB point (default setting is 3 dB). The 

frequency range between these two points is the bandwidth of the measured filter. 

The Minimum Bandwidth and Maximum Bandwidth allowed by the user can be set 

before the BW test, and the measured bandwidth will be automatically compared with 

these two values. If it does not meet the requirements, the failure message (FALL) or 

sound prompt will be present on the screen, so that the user can intuitively see whether 

the characteristics of the DUT meet the requirements. 

 ̧ Turn on and Set BW Test...........................................................................76 

 ̧ Display BW Test Results.................................................................................77 

 ̧ Turn off BW test..............................................................................77 

3.5.5.1 Turn on and Set BW Test 

Before performing the BW test, you need to first set the bandwidth threshold (N dB 

point), the maximum bandwidth and the minimum bandwidth. Multiple traces can be set. 

1) Menu path: click [Analysis] Ÿ [Test] Ÿ [BW Test] to display the Test dialog 

box; 

2) Check the [BW Test (on/OFF)] checkbox in the dialog box to turn on the BW test; 

3) Check the [BWV Disp (on/OFF)] checkbox in the dialog box to display the 

measured bandwidth value on the screen; 

4) Check the [BWM Disp (on/OFF)] checkbox in the dialog box to display the 

positioning mark for the bandwidth on the screen; 

5) Click the [N dB point] box to set the bandwidth threshold; 

6) Click the [Min BW] box to set the minimum bandwidth; 

7) Click the [Max BW] box to set the maximum bandwidth; 

8) Check the [Fail AW (on/OFF)] checkbox in the dialog box to provide an audible 

alert in the event of a BW test failure; 

9) Check the [Fail flag (on/OFF)] checkbox in the dialog box to display the FALL 

prompt in case of a BW test failure; 

10) Click [OK] to complete the BW test settings. 
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Figure 3.57 BW test dialog box 

3.5.5.2 Displaying BW Test Results 

BW test results are displayed in the upper left corner of the trace, and a PASS prompt 

will be displayed when the test is passed. The red T-shaped bandwidth flag are distributed 

on both sides of the bandwidth. 

 

Figure 3.58 BW Test display results 

3.5.5.3 Turn off BW Test 

1) Click [Analysis] Ÿ [Test] Ÿ [BW Test] to display the Test dialog box; 

2) Check the [BW Test (on/OFF)] checkbox and uncheck the box to turn off the BW 

Test. 

3) Click the [BWV Disp (on/OFF)] checkbox and uncheck the box to turn off the 

measured bandwidth value display; 

4) Click the [BWM Disp (on/OFF)] checkbox to uncheck the box to turn off the 
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bandwidth locator mark display; 

5) Click [OK] to turn off the BW test. 

3.5.6 Formula Editor 

 ̧ Overview................................................................................................ 84 

 ̧ How to Use Formula Editor...........................................................................85 

 ̧ Data Used by Formula Editor and Precautionséééééééééééééé89 

 ̧ Save Formula Editor Dataééééééééééééééééééééééé90 

3.5.6.1 General 

For the purpose of illustration, the following 2 terms are first defined: 

Reference Trace: the trace used in the formula is used as data. 

Formula Trace: It is the trace after the formula operation, which will be displayed in 

the currently active trace. 

The formula editor allows the user to enter an algebraic expression that performs 

mathematical operations on the measurement data, and the results of the operations can 

be displayed as a data trace. The measurement data used for the formula traces can be 

from the same channel or from different channels. The mathematical expressions entered 

by the user may consist of basic operators, built-in functions, and parameters. The 

measurement parameters or trace data used in the formulas are taken from the vector 

network analyzer. When a calculable formula is entered into the formula input box and the 

activation box is checked, the currently active trace will become the formula trace. The 

data of the formula trace is the calculated data, and the formula trace curve can be 

updated in real time with the change of data. For example, if you enter the formula 

S21/(1-S11), the data for each point on the formula trace calculated by this expression is 

obtained by dividing the S21 data of the corresponding point by 1 minus the data of S11. If 

the trace has 201 points, this expression will operate 201 times, i.e., once for one point. 

For example, if measuring a three-port DUT, which is not a routine measurement task 

for the analyzer. It can be accomplished with the formula editor. If one of the results 

desired by the user is a formula trace in logarithmic format, it can be expressed as: 

S21+S23-S13. However, the data used by the formula editor is unformatted complex data, 

so the user will need to enter the formula to be changed to S21*S23/S13 in order to 

achieve the purpose, as shown in Figure 3.59; when the formula is entered, it is displayed 

as Eq=S12*S23/S13 on the currently active trace of the vector network analyzer, as 

shown in Figure 3.60. 
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Figure 3.59 Formula Editor dialog box 

 

Figure 3.60 Display of formula trace 

3.5.6.2 How to Use the Formula Editor 

1) Open the Formula Editor dialog box 

The user clicks [Analy]Ÿ[FRM Editor] in the VNA menu to open the Formula Editor 

dialog box.  

2) How to enter a formula in the Formula Editor dialog box 

a) Input functions 

You can enter a function in the formula input box by clicking the function list in the 
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[Function/Constant], or you can directly enter a function with the keyboard. 

b) Input operators 

Enter operators in the Formula Input box by clicking the Operators List under 

[OPER], or enter operators with the keyboard. 

c) Input traces and channels 

Click the drop-down list option under [Trace] or [Ch PRM] with the mouse to 

enter trace and channel parameters as parameters or variables of the formula, or 

enter operators with the keyboard. 

i Data input area 

Enter a number by clicking the number button on the right, or enter an operator 

with the keyboard. 

3) Activate checkbox 

The default state of the active checkbox is checked. Only when it is checked will it be 

judged whether the formula entered by the user is correct. If the formula is computable, it 

will be calculated. The expression Eq=XXX of the current formula can be displayed 

through the active trace in the currently active window of the vector network analyzer. If 

the Activate checkbox is unchecked, no calculation will be performed regardless of 

whether the entered expression is computable or not. In addition, if the Activate checkbox 

is checked, but the formula entered is not computable (e.g., enter "2+1+"), the checkbox 

will change to a gray button. 

4) Save and delete formula 

The user can save any of the expressions entered by the user in the formula input 

box by clicking the [StoFormu] button, and these formulas are saved to the drop-down 

menu of the Formula Input box. The user can select a formula by clicking the drop-down 

arrow to the right of the Formula Input box and then clicking the formula to be used in its 

drop-down list. 

In addition, the user can delete the formula in the Formula Input box by clicking 

[DelFormu]. 

5) Backspace button 

[<-BS]: This button is used to delete the previous character of the marker. If there is 

no character on the left, the marker position remains unchanged. 

6) Left-shift marker and Right-shift marker 

[<-]: Left-shift marker button, used to move the current marker to the left by one 

character. The character on the left of the marker will not be deleted. If there is no 

character on the left, the marker position will not change. 

[->]: Right-shift marker button, used to move the current marker to the right by one 

character. The character on the right of the marker will not be deleted. If there is no 
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character on the right, the marker position will not change. 

7) Function/constant selection 

It is the built-in function library option by default, under which there are commonly 

used formulas and constant variables that can be selected by clicking. The roles of 

functions/constants are shown in Table 3.10.. It should be noted that if the parameter of a 

function is a complex number, the user can also use scalar as its parameter. Scalar data is 

a complex number whose imaginary part is zero. 

Table 3.10 Function/constant list 

acos(scalar a) Return the arcsine of parameter a, in radians. Parameter 

a is a scalar number 

asin(scalar a) Return the arcsine of parameter a, in radians. Parameter 

a is a scalar number 

atan(scalar a) Return the arctangent of parameter a, in radians. 

Parameter a is a scalar number 

atan2 Return the phase of complex a, in radians 

The following two parameter forms are available: 

atan2 (complex a) - return the phase, in radians and the 

parameter a is a complex number; 

atan2 (scalar a, scalar b) - return the phase, in radians, 

and the parameters a and b are a scalar numbers 

conj(complex a) Return the conjugate complex of complex a 

cos(complex a) Find the cosine of complex a; both the real and imaginary 

parts of a are in radians 

cpx(scalar a, scalar b) Return a complex value (a+jb), both a and b are scalar 

numbers 

getNumPoints() Return the number of points currently swept 

im(complex a) Return the imaginary part of complex a 

kfac(rComplex a, rComplex 

b, rComplex c, rComplex d ) 

Return value k = (1 - |a|^2 - |d|^2 + |a*d-b*c|^2 ) / (2 * 

|b*c|), the parameters a, b, c and d are complex number 

ln(complex a) Return the natural logarithm of complex a 

log10(complex a) Return the logarithm of 10 of complex a 

mag(complex a) Return the modular value of complex a. the parameter a is 

a complex number 

mu1(complex a, complex b, 

complex c, complex d ) 

Return value mu1 = (1 - |a|^2) / ( |d - conj(a) * (a*d - b*c)| 

+ |b*c| ), the parameters a, b, c and d are complex 

numbers 

mu2(complex a, complex b, 

complex c, complex d ) 

Return value mu2 = (1 - |d|^2) / ( |a - conj(d) * (a*d-b*c)| + 

|b*c| ), the parameters a, b, c and d are complex numbers 

phase(complex a) Return atan2(a), which is the calculation of the phase, in 

radians, and the parameter is a complex number 
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PI Constant circumference with the value 3.141592 

re(complex a) Return the real part of complex a; Parameter a is a 

complex number 

sin(complex a) Return the sine of complex a; Parameter a is of complex 

number, in radians 

sqrt(complex a) Return the square root of the complex a module; 

Parameter a is a complex number 

tan(complex a) Return the tangent of complex a; Parameter a is a 

complex number, in radians 

8) Operators selection 

Operators are shown in Table 3.11, the user can select the operators to be used such 

as the four basic operators "+", "-", "*", "/" and the left or right brackets by mouse click. In 

addition, the Formula Editor also supports direct input of complex data for operation. For 

example, if the user wants to enter a complex constant of 2+j3, he/she has to enter <2:3> 

in the formula editor to represent the complex constant 2+j3. If the user wants to enter the 

formula (2+j3)*S11, he/she has to enter the expression <2:3>*S11 in order to calculate it. 

Table 3.11 Operators List 

+ Addition operator 

- Subtraction operator 

* Multiplication operator 

/ Division operator 

( Left bracket 

) Right bracket 

, Comma, used to separate multiple parameters 

< Enter the start character of the complex number 

: Used to separate the real and imaginary parts of the 

complex number 

> Enter the terminator of a complex number 

9) Trace data  

The user can select a trace or trace storage data in the list below it, but cannot select 

the currently active trace. 

10) Channel parameter data 

The user can only select the S-parameter of the currently active channel as the 

parameter data for the input expression. 

11) Digital keypad 
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The user can enter numbers by clicking the number keys in the number pad, positive 

and negative symbols by clicking [+ / -], and decimal points by clicking [Å]. 

3.5.6.3 Data Used by Formula Editor and Precautions 

The data of each point in the formula trace is obtained by using the data of the 

corresponding point of the reference trace. If the trace has 201 points, the formula will 

calculate 201 times, i.e. once for each data point. For example, if the current trace is Tr4 

and the formula is Tr2+S11, then Tr4 will become a formula trace, and both Tr1 and S11 

are the reference traces of the equation trace. And the currently active trace Tr4 will be 

shown as Tr4 Eq= Tr2+S11 on the display window of the vector network analyzer. as 

shown in Figure 3.61. 

 

 

 

 

Precautions for using formula editor 

1) If the formula is active and computable, the currently active trace does not show 

the original measurement parameter name, but becomes a formula trace. For 

example, if the currently active trace is Tr4 S22, it will become a formula trace 

Tr4 Eq= Tr2+S11 immediately after entering the formula Tr2+S11. However, if the 

input formula is not computable, it will be displayed as the original trace name. 

For example, if the user input Tr2+S11+, the currently active trace will be 

displayed as the original Tr4 S22. 

2) The formula trace cannot use the currently active trace as the reference trace. For 

example, if the currently active trace is Tr4, Tr4 cannot be entered as a 

parameter in the formula. 

3) The reference trace can be selected from S-parameter and memory trace. If the 

memory trace is used as a parameter, it must be ensured that the memory trace 

already exists, otherwise the formula is not computable. 

4) When using traces of other channels as reference traces, it should be noted that 

the reference trace must be the displayed trace and must be referenced in the 

way of Trx. Only when the data points of the reference trace and the formula 

trace are the same can they be calculated. For example, the number of data 

points in the reference trace is 201, and the number of data points in the formula 

trace is also 201. 

 

Notice 
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Figure 3.61 Formula Trace display window 

3.5.6.4 Save formula editor data 

Formula data can be saved as *.cti, *.prn, *.dat format data, but the name of the test 

parameter in the saved file is still the name of the original measurement parameter. For 

example, the original name of Tr2 is S22. If the input formula is 10+S22, the name of the 

saved measurement parameter remains the same, or S22, but the data will change to the 

value of 10+S22, and the equation trace cannot saved as a data file in *.snp format. 

3.6 Data Output 

 ̧ Save and callback fileséééééééééééééééééééééééé90 

 ̧ Printer Displaying Measurement Resultséééééééééééééééé90 

3.6.1 Save and CallbackFiles 

The 3674 series vector network analyzer supports the functions of file save and 

callback in various formats. 

3.6.1.1 Save Files 

1) Method to save files 

System path: click [System] Ÿ [Save]/[Save As...] 

Menu path: click right toolbar Ÿ [Save]/[Save As...]. 
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Figure 3.62 Save files 

2) [Save] file menu item 

When [Save] is clicked, the analyzer saves the instrument status and calibration data 

to the default file (defaut.csa) in the specified directory. If the default file already exists, the 

analyzer displays a dialog box to confirm whether to overwrite it. 

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

Open the Save As dialog box to save the file. 

a) [Save in] drop-down box 

Display and set the path where the file is saved. 

b) File list box 

Display the folder under the current path and all files matching the save type. 

Click the file to set the saved file name, and click the folder to change the current 

path. 

c) [File name] box 

Display the file name entered or clicked in the file list box. 

d) [Save TYP] box 

Select the type of file to save. The analyzer supports the following file types: 

i. csa file 

The csa file stores the state and actual calibration settings of the analyzer. 

ii. cst file 

The cst file stores the state and link to calibration set of the analyzer. 
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iii. sta file 

The sta file stores only the state data for the analyzer. 

iv. cal file 

The cal file stores only the calibration set information for the analyzer. 

v. snp file 

The snp file stores valid data for all S-parameters on the active measurement 

channel, as follows: 

The s1p file stores the data of 1 S-parameter for single-port measurement; 

The S2p file stores the data of 4 S-parameters for two-port measurement; 

The s3p file stores the data of 9 S-parameters for three-port measurement; 

The s4p file stores the data of 16 S-parameters for four-port measurement; 

vi. csv file 

The csv file stores the stimulus and response data for the currently active 

trace or all traces, with data separated by commas. 

vii. cti file 

The cti file stores the stimulus and response data for the active trace or all 

traces. 

viii. mdf file 

The mdf file stores the stimulus and response data for the currently active 

trace, with data separated by space. 

ix. prn file 

The prn file stores only the stimulus and response data for the currently active 

trace. 

x. jpg file 

The jpg file stores the information displayed on the screen in the format of 

compressed bitmap. 

xi. bmp file 

The bmp file stores the information displayed on the screen in the format of 

lossless bitmap. 

3.6.1.2 Callback File 

1) Callable status and calibration data: 

a) csa file 

The csa file contains all state data and actual calibration settings of the analyzer. 

b) cst file 

The cst file stores all the measurement state and calibration data of the analyzer, 

so calling the cst file can save test time. 

c) sta file 

The sta file stores the analyzer state data, including analyzer settings, trace data, 

limit lines and markers. 

d) snp file 
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The snp file contains valid data of all S-parameters on the measurement channel. 

Specifically, the s1p file contains data of 1 S-parameter for single-port 

measurement, the s2p file contains data of 4 S-parameters for two-port 

measurement; the s3p file contains data of 9 S-parameters for three-port 

measurement; the s4p file contains data of 16 S-parameters for four-port 

measurement. 

e) cal file 

The cal file stores only calibration data and does not contain state data of the 

analyzer. The correction accuracy of calibration data is related to the status 

setting of the instrument. Therefore, it is necessary to ensure that the status 

setting of the instrument when calling back the file is consistent with that during 

calibration in order to obtain the highest measurement accuracy, otherwise the 

calibration accuracy cannot be guaranteed. 

2) How to call back files: 

System path: [System] Ÿ [Recall...] 

Menu path: click Right ToolbarŸ[Recall...] to display the Open dialog box. 

Select the type of file to be loaded in the [File TYP] box. 

Set the directory of the callback file by the [Find Range] box and the [File List] box 

below. 

 

Figure 3.64 Callback file 

Load the recall file as follows: 

i. Double-click the recall file in the [File List] box. 

ii. Click the recall file in the [File List] box, and then click [Open]. 

iii. Input the name of recall file in the [File Name] box, and then click [Open]. 
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3.6.1.3 Data File 

Data files save measurements in ASCII format. These files can be edited using text 

editing software, spreadsheet software, but cannot be called up by the analyzer itself. The 

analyzer can save three types of data files. 

1) cti file 

The cti file saves the measurement data of the active trace or all traces. The data is 

stored in formatted or unformatted form. The data storage method is defined via the Data 

Save Settings dialog. 

The dat file is saved as follows: 

a) Menu path: [File] Ÿ [Save Data As...] to display the Save As dialog box. 

b) Set the type of the saved file as Data File (*.dat) in the [Save TYP] box. 

c) Set the directory where the file is saved with the [Save in:] box and the [File List] 

box. 

d) Set the name of the saved file in the [File name] box. 

e) click [Settings] to display the Define Data Saves dialog box. 

f) Click the [Save] button to finish saving the data. 

g) Set the content and format of the save file in the dialog box, click the [FRMT Data] 

or [UnForMa] button to save the data file, and close the dialog box. 

 

Figure 3.65 Data Save Settings dialog box 

CTI Contents Area 

The Save Content zone defines which trace data will be saved to a file. 

a) [Auto] radio box 

Save the data of all window activation traces. 

b) [Active Trace] radio box 

Save the data of the currently active trace. 

c) [All Trace] radio box 

Save the data of all traces in the currently active window. 

d) [Active Channel Trace] radio box 
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Save the data of all traces in the currently active channel. 

CTI Format Area 

a) [Auto] radio box 

Save the data in the actual display format of the trace. 

b) [Log/Angle] radio box 

Save trace data in logarithmic amplitude format. 

c) [Line/Angle] radio box 

Save trace data in linear amplitude format. 

d) [Real/Imag] radio box 

Save trace data in real part/imaginary part format. 

e) [Display Format] radio box 

Save trace data in the format set in the Save Format zone. 

2) snp (s1p and s2p) files 

A file in snp format can be called by computer-aided engineering (CAE) software 

(such as ADS from Agilent) and is a data output file, but cannot be called by the analyzer 

itself. The s1p file saves the characteristics of a single-port device and contains only 1 

S-parameter (S11 or S22), while the s2p file saves the characteristics of a dual-port 

device and contains 4 S-parameters. If the full dual-port correction is turned on, all 4 

S-parameters will be saved in the s2p file. If the full dual-port correction is turned off, the 

analyzer will save as much of the measurement data as possible in the s2p file. For 

example, if the full dual-port correction is turned off, the currently active trace is S11, and 

there are also S21 measurements in the channel, the measurements of S11 and S21 will 

be saved in the s2p file, because there are no valid measurements of S22 and S12, and 

the corresponding data in the s2p file is 0. 

The snp file is saved as follows: 

a)  menu path: click right menubar Ÿ [Save As...] to display Save dialog box. 

b) Set the type of the saved file to Data File (*.s1p) or Data File (*.s2p) in the 

[Save Type] box. 

c) Set the directory where the file is saved with the [Save in:] box and the [File List] 

box. 

d) Set the name of the file in the [File Name] box. 

e) Click [Setting] box, and open Define Data Saves dialog box, as shown in Figure 

3.65. 

f) Click the [Save] button to finish saving the data. 

SNP Save Format zone 

a) [Auto] radio box 

Save the data in the actual display format of the trace. 

b) [Log/Angle] radio box 

Save trace data in logarithmic amplitude format. 

c) [Line/Angle] radio box 

Save trace data in linear amplitude format. 
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d) [Real/Imag] radio box 

Save trace data in real part/imaginary part format. 

3) prn file 

The prn file saves the measurement data of the active trace in rows and columns. 

Each row corresponds to a measurement point. The first column corresponds to the 

measured stimulus value, and the second column corresponds to the measured response 

value. The columns are separated by commas (,), in the following format: 

S11            Log Mag 

LIN_SWEEP(Hz)   ,  LOG_FORMAT(dB) 

3.000000e+005  ,  -9.232986e+000 

7.502250e+008  ,  -3.219671e-001 

1.500150e+009   ,  -6.892332e+000 

2.250075e+009   ,  -1.146303e+000 

3.000000e+009   ,  -1.245240e+001 

Saving method of prn file 

Menu path: click right menubar Ÿ [Save As...] to display the Save As dialog 

box. 

Set the type of the saved file as List File (*. prn) in the [Save TYP] box. 

Set the directory where the file is saved with the [Save in:] box and the [File List] 

box. 

Set the name of the file in the [File Name] box. 

Click the [Save] button to save the file and close the dialog box. 

3.6.2 Printer Displaying Measurement Results 

The analyzer allows the measurement display to be output through a printer or 

printed to a specified file. The printer may be a local or network printer. It may be a parallel 

port, serial port or USB interface printer. It can be used as long as the printer is added via 

the Windows operating system. 

3.6.2.1 Print Content Settings 

How to set print content 

Menu path: click right toolbar Ÿ [Print] Ÿ [Settings] to display Page Settings 

dialog box. 
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Figure 3.66 Setting print content 

Page Settings dialog box 

1) Window information zone 

a) [PRT] checkbox 

Print window trace information when it is checked, and does not print when it is 

unchecked. The following two checkboxes are only valid if this checkbox is 

selected. 

b) [PRT ONE Pg] checkbox 

when it is checked, only one window will be printed per page. when it is 

unchecked, all window contents will be printed continuously without mandatory page 

breaks. 

c) [PRT Active Win] radio box 

When selected, only the currently active window is printed. 

d) [PRT All] radio box 

When selected, only the currently active window is printed. 

2) Other information table zone 

a) [PRT] checkbox 

Print channel setting information when selected. The checkbox below is valid 

only when selected. 

b) [Time], [Ch State], [Seg Table], [Lim Table], [Marker Table] check boxes. 

Print the corresponding information when selected. 

3) [Multicolor] and [Invertcolor] radio boxes for print color 

Print the corresponding information when selected. 



3 Quick Start 

3.6 Data Output 

      98 

 

4) [Win & Info SEP] checkbox 

The window and other information are printed separately when it is checked and 

combined when it is unchecked. 

3.6.2.2 Print 

After the printer is added and the print content is set in the analyzer, the 

measurement information can be output through the printer as follows: 

Menu path: click right toolbar Ÿ [Print] to display Print Configuration dialog box. 

 

Figure 3.67 Printing measurement information 

3.6.2.3 Print to File 

The analyzer supports outputting the printed content to a bitmap (bmp) file. If multiple 

pages are needed for printing, multiple bitmap files will be created automatically, each 

corresponding to one page, and the other files are identified by 'file name (number).bmp', 

such as amp.bmp, amp(1).bmp, amp(2) .bmp, which are printed as follows: 

Menu path: right toolbar Ÿ [Print to File...]. 

Set the directory and file name where the file is stored in the dialog box. 
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Click the [Save] button to store the file. 

3.68 Print to File 
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4 Measurement Settings 

This chapter introduces the operation of the 3674 series vector network analyzer 

during measurement: how to create a new measurement with a known state by resetting 

the analyzer, then select the measurement settings and adjust the display of the analyzer 

for better observation of the measurement results. It includes 

 ̧ Reset Analyzerééééééééééééééééééééééééééé101 

 ̧ Select measurement parametersééééééééééééééééééé105 

 ̧ Set frequency rangeééééééééééééééééééééééééé113 

 ̧ Set the power level of signalééééééééééééééééééééé114 

 ̧ Set the sweep ééééééééééééééééééééééééééé117 

 ̧ Trigger modeéééééééééééééééééééééééééééé123 

 ̧ Set data format and scaleéééééééééééééééééééééé129 

 ̧ Observe multiple traces and open multiple channelsééééééééééé134 

 ̧ Set analyzer display éééééééééééééééééééééééé136 

4.1 Reset analyzer 

 ̧ Default reset statusééééééééééééééééééééééééé101 

 ̧ User reset stateéééééééééééééééééééééééééé104 

 ̧ Reset Analyzerééééééééééééééééééééééééééé105 

4.1.1 Default reset state 

Press [RST] key on the front panel to return the analyzer to a known default state, 

called the reset state, which is set as follows: 

1) Measurement parameter: S11 

2) Frequency setting:  

a) Start frequency: 10MHz 

b) Stop frequency: 13.5GHz/26.5GHz/43.5GHz/50GHz/67GHz 

c) Point frequency: 2 GHz 

3) Power setting: 

a) Test port power: -5dBm 

b) Port Powers Coupled: ON 

c) Attenuation: auto attenuation 

d) Attenuation value: 0 dB 

e) Power slope: off 

f) Slope: 0dB/GHz 
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4)  Sweep setting: 

a) Sweep type: linear frequency 

b) Sweep time: auto 

c) Sweep points: 201 

5)  Sweep segment setting: 

a) Number of open segments: 1 

b) Start frequency: 10MHz 

c) Stop frequency: 13.5GHz/26.5GHz/43.5GHz/50GHz/67GHz 

d) Points: 21 

e) Power: -5dBm 

f) IF bandwidth: 1kHz 

6) Trigger setting 

a) Trigger source: internal 

b) Trigger mode: continuous sweep 

7) Display format: 

Format: Logarithm magnitude 

When different formats are selected, the corresponding detailed settings are 

shown in Table 4.1: 

Table 4.1 Default format setting for 3674 series vector network analyzer 

Format Scale 
Reference 

Position 
Reference Value 

Log Mag 10dB 5 0dB 

Phase 45 5 0 

Group Delay 10ns 5 10fs 

Linear Mag 100mU 5 500mU 

SWR 1U 5 6U 

Real part 2U 5 0U 

Imaginary part 2U 5 0U 

Polar coordinate 1U None 1U 

Smith Chart 1U None 1U 

8) Response settings: 

a) Number of channels: 1 

b) IF bandwidth: 1kHz 

c) Ave: OFF 

d) Averaging factor: 1 

e) Smooth: OFF 

f) Smoothing factor: 2.49% of the value range 
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g) Electrical delay: 0 s 

h) Velocity factor: 1 

I) Phase offset: 0° 

j) Display trace: Data Trace 

9) Cal setting: 

a) Corr: OFF 

b) Interpolation: ON 

c) Calibration type: none 

d) Number of calibration kit: Current calibration kit number 

e) System impedance: 50ɋ 

f) Port extension: OFF 

g) Port extension value: 0 s 

10) Marker setting: 

a) Start frequency: full-scale center frequency 

b) Reference marker R: OFF 

c) Discrete marker: OFF 

d) Format: Trace format 

e) Type: standard 

f) Marker search type: minimum value 

g) Search domain: full bandwidth 

h) Marker table: empty 

11) Limit test setting 

a) Limit test: OFF 

b) Limit line display: OFF 

c) Failure sound warning: OFF 

12) Limit table settings: 

a) Type: OFF 

b) Start stimulus: 10MHz 

c) Stop stimulus: 13.5GHz/26.5GHz/43.5GHz/50GHz/67GHz 

d) Start response: -100dB 

e) End response: 100dB 

13) Time domain conversion settings (option): 

a) Time domain conversion: OFF 

b) Transform mode: bandpass 

c) Start of transformation: -5ns 

d) Transform stop: 5ns 

e) Kaiser window beta factor: 6.0 

f) Gate state: closed 
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g) Start of gate: -5ns 

h) Gate stop: 5ns 

i) Gate shape: standard 

j) Gate type: bandpass 

14) Global display settings: 

a) Trace state: ON 

b) Frequency/Stimulus: ON 

c) Marker Reading: ON 

d) Status bar: OFF 

4.1.2 User Define State 

The analyzer can be reset to a known default state or to a user-defined state. By 

default, the analyzer is reset to the default state, which can be set to reset the analyzer to 

a user-defined state. The specific steps for setting the user reset state are as follows: 

1) Menu path [SYS] Ÿ [Define User Status...] to display the Define User Reset Status 

dialog box. 

2) Click the [Enable RSTate] checkbox. 

NOTE: a) If [Save LastSTate as RSTate] is checked, the last state before exiting 

the program will be saved as the User Reset Status; 

b) By clicking the [Save CurSTate as RSTate] button, the analyzer saves 

the current instrument settings as the User Reset Status; 

c) If you want to use an existing status, click the [Load ExisFile as 

RSTate] button, select the Status File ON in the Open dialog box, 

and the analyzer will take the selected file as the User Reset Status 

file. 

     

Figure 4.1 Define user resetting state 
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