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Foreword  

Thank you for choosing the 
1465 series signal generator 
developed and manufactured 
by China Electronics 
Technology Instruments Co., 
Ltd (CETI). Our product is 
high-end, precise and 
sophisticated, and embraces a 
high cost performance among 
the competitors of the same 
class.  

We are devoted to providing for 
you high-quality products and 
first-class after-sales service 
with your most concerns and 
demands in mind. Our 
consistent aim is providing 
excellent quality and good 
service, and this is our sincere 
commitment for all users.  

Manual No.  

AV2.827.1202SSEN  

Version  

A.3  2018.9   

China Electronics Technology 
Instruments Co., Ltd 

Manual Authorization  

This manual may be subject to 
change without notice. CETI 
reserves all the rights to the 
final explanation for all the 
information and terminologies 
referred to in this manual.  

This manual is the property of 
CETI. Without CETI's 
permission, any organizations 
or individuals shall neither alter 
nor duplicate/transmit this 
manual for profits; otherwise, 
CETI reserves the right to 
pursue any liabilities therefrom.  

Product Warranty  

The warranty period of this 
product is 18 months from the 
date of delivery. Instrument 
manufacturer will repair or 
replace the damaged parts 
according to the actual 
situation in the warranty period. 
The specific maintenance 

matters should be subject to 
the contract.  

Product Quality 
Certification  

This product is certified to fulfill 
the standards indicated in this 
manual from the day of delivery. 
Calibration measurements 
have been carried out based on 
national standards. Related 
information is available to the 
user for reference.  

Quality/Environmental 
Management  

The quality and environmental 
management systems have 
always been implemented 
during development, 
manufacturing and test of this 
product. China Electronics 
Technology Instruments Co., 
Ltd (CETI) has been properly 
qualified and certified ISO 9001 
and ISO 14001 management 
system standards.  

Safety Precautions  

 

  

WARNING indicates a danger. 
It reminds the user to be 
cautious of a certain operation 
process, operation method or 
the similar. Failure to follow the 
rules or operate correctly may 
result in the personal injury. 
The conditions indicated by 
WARNING should be fully 
understood and met before the 
next operation.  

  

 

ATTENTION indicates an 
important information rather 
than a danger. It reminds the 
user to be cautious of a certain 
operation process, operation 
method or the similar. Failure to 
follow the rules or operate 
correctly may cause the 
damage to the instrument or 
loss of important data. The 
conditions indicated by 

CAUTION should be fully 
understood and met before the 
next operation.  

 

  

CAUTION  

WARNING  ˻
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1 About This Manual  

This chapter introduces the function, compositions and main content of the User Manual of the 1465 
series signal generator as well as other related documents provided to the user.  

 ̧ About This Manual ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ1 

 ̧ Related Documents ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ2 

1.1 About This Manual  

This manual introduces the basic functions and operation methods of the 1465 series signal 
generator and describes the features, basic usage, measurement, configuration and operation guides, 
menus, remote control, maintenance, specifications and test methods of the instrument to help you 
familiarize yourself with and master the operation methods and essentials as soon as possible. To 
facilitate your familiarity with the instrument, please read this manual carefully before operating the 
instrument, and then follow the instructions of manual.  

The chapters included in this User Manual are as follows:  

 ̧ Overview  

This chapter generally introduces the main performance characteristics, typical application cases 
and operational safety precautions of the 1465 series signal generator, so that the user can know about 
the main performance characteristics of the instrument and operate the instrument safely in accordance 
with the instructions.  

 ̧ Start Guide  

This chapter introduces the preoperational check, instrument overview, basic method of 
configuration, and the method to use the configuration dialog and store data for the 1465 series signal 
generator. Allow the user to know about the instrument and configuration process and make preliminary 
preparations for comprehensive introduction of configuration and operation guides of the instrument. 
The content contained in this chapter is consistent with that in relevant chapters of Quick Start Guide.  

 ̧ Operation Guide  

This chapter detailedly introduces the operation methods of various configuration functions of the 
instrument, including configuration, configuration process start and configuration result acquisition. This 
chapter falls into two parts: Basic operation guide and advanced operation guide. The basic operation 
guide is intended for users unfamiliar with the way to use the instrument, and systematically introduces 
and enumerates each function in detail, to help users understand and master basic usage of the 
instrument, such as setting of CW, amplitude, modulation, etc. The advanced operation manual is 
prepared for users who have general knowledge about the use of signal generator but are not familiar 
with some special usages. It introduces the relatively complicated test process and high-level use 
techniques and guides the user to implement the operation process, For example: List configuration of 
step sweep and list sweep, generation of vector signal, etc.  

 ̧ Menu  

This chapter introduces the menu structure and items by function for userôs query and reference.  

 ̧ Remote Control  

This chapter introduces the remote control methods of the instrument so that the user can rapidly 
master the method to control the instrument in a remote way. It is further divided into the following four 
sections: remote control basis, which introduces the concepts related to remote control, software 
configuration, remote interface, SCPI, etc.; instrument interface configuration methods, which introduces 
the remote interface connection methods and software configuration methods of the 1465 series 
microwave power meter; basic programming methods of the VISA interface, which gives a basic 
programming example in the form of text description plus programming examples so that the user can 
quickly grasp the programming methods; the I/O function library, which introduces the basic concept of 
the instrument driver and the basic installation and configuration of the IVI-COM/IVI-C driver.  

 ̧ Fault Diagnosis and Repair  
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This chapter introduces the working principles, fault diagnosis and troubleshooting methods, error 
message description and repair methods of the unit.  

 ̧ Specifications and Test Methods  

This section introduces the product features, main specifications and recommended test method of 
the 1465 series signal generator.  

 ̧ Appendixes  

This section lists the related reference information of the 1465 series signal generator, including: 
terminology, look-up table of programming command, look-up table of error message.  

1.2 Related Documents  

The product documents related to 1465 series signal generator include:  

 ̧ Quick Start Guide  

 ̧ Online support  

 ̧ User Manual  

 ̧ Programming Manual  

Quick Start Guide  

This guide presents the instrument configuration and basic method of initiating configuration, and 
aims to facilitate a quick understanding of instrument features, a mastery of basic setting, basic 
operation method of local and remote control. Main chapters included in this manual are as follows:  

 ̧ Preparation before Use  

 ̧ Typical Applications  

 ̧ Getting Help  

User Manual  

This manual introduces in detail features and operation methods of the instrument, including: 
configuration, remote control and maintenance. for the purpose of guiding the user to fully understand 
the features of the product and master the common instrument test methods. The chapters included in 
this manual are as follows:  

 ̧ About This Manual  

 ̧ Overview  

 ̧ Start Guide  

 ̧ Operation Guide  

 ̧ Menu  

 ̧ Remote Control  

 ̧ Fault Diagnosis and Repair  

 ̧ Specifications and Test Methods  

 ̧ Appendixes  

Programming Manual  

This manual elaborates the programming fundamentals of remote control, SCPI basics, SCPI, 
programming examples and I/O driver function library, for the purpose of guiding the user to master the 
SCPIs and methods of the instrument quickly and comprehensively. The chapters included in this 
manual are as follows:  

 ̧ Remote Control  

 ̧ SCPI  
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 ̧ Programming Examples  

 ̧ Error Description  

 ̧ Appendixes  

Online support  

Online help is integrated in the instrument product to provide quick text navigation help for user local 
and remote control operation. The hard keys on the instrument front panel or the user interface toolbars 
may be activated with their corresponding shortcut keys. The contents are the same as those in the user 
manual.  
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2 Overview  

This chapter introduces the product features, main scope of application and specifications. Also, it 
describes how to properly operate the instrument and electrical safety precautions.  

 ̧ General ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ5 

 ̧ Safety guide ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ12 

2.1 General  

The 1465 series signal generator has a frequency range of 100kHz ~ 67GHz, excellent spectrum 
purity and output power, with SSB phase noise of 10GHz carrier @ 10kHz frequency offset of - 
126dBc/Hz, max. output power up to 1W@20GHz, power dynamic range greater than 150dB which can 
meet high demands for test signals; it also features high-precision analog sweep function, excellent 
simulation modulation, pulse modulation and vector modulation; the baseband signal generator is easily 
set up and flexible, and supports multiple modulation formats, alllowing users to edit and download the 
required waveform for signal simulation based on individual needs; the internal and external vectors 
have wide modulation bandwidth (internal 200MHz and external 2GHz) which can meet the needs of 
broadband signal simulation; the internal modulation signal generator has frequency up to 10MHz and 
multiple signal waveforms, pulse modulation supports minimum PW of 20ns and generates flexible pulse 
trains that can satisfy the needs for testing various complex signals; the product has a 10.1ǌ large 
display with resolution of 1280×800 and can be operated by keys, a mouse or screen touch, improving 
the operating experience while enhancing the testing efficiency. The 1465 series generates high-quality 
signals in both continuous wave and modulation, making it an ideal local oscillator and clock source, and 
a high-performance simulation signal source. It is mainly used for comprehensive assessment of radar 
performance, high-performance receiver testing and component parameter testing, applicable for many 
fields such as aerospace, radar, communication, navigation equipment, etc.  

 ̧ Product features ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ5 

 ̧ Typical application ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ11 

2.1.1 Product features  

2.1.1.1 Basic function  

The 1465 series signal generator developed by CETI embraces the following main features:   

1) Three basic modes of signal output: Continuous wave (CW) signal, sweep signal and digital 
modulation signal.  

ü Continuous wave (CW) signal  

In this mode, the instrument generates a CW sine signal with the frequency and power 
level defined by the user.  

ü Sweep signal  

Basic sweep outputs are provided, including step sweep, list sweep and ramp sweep. 
Multiple sweep triggering inputs and outputs are provided.  

ü High-precision broadband vector modulation signal output  

If an internal baseband is used in the 1465-V signal generator, vector modulation signals of 
bandwidth up to 200MHz can be generated; when an external I/Q is used, the modulation 
bandwidth is 200MHz, supporting broadband I/Q input of external arbitrary waveform 
generator, with RF modulation bandwidth up to 2GHz.  

2) Generation of internal broadband and multi-system baseband signals. The vector signal 
generator can produce digital modulation (real-time) baseband signals, with single-channel 
bandwidth up to 100MHz.  

3) External reference clock (ERCLK) input of baseband, and synchronous input of external data 
source.  

4) Storage and calling of instrument set state, and one-button self test.  
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5) Including GPIB, LAN, and other I/O remote interfaces;  

2.1.2.2 High performance  

1) Excellent spectrum purity  

The 1465 series signal generator can generate high-purity signal spectrum, of SSB phase noise 
10GHz carrier@10kHz frequency offset (typical value) -126dBc/Hz, 1GHz carrier@10kHz frequency 
offset (typical value) -142dBc/Hz, making it applicable for testing of Doppler radar, high-performance 
receiver blocking and adjacent channel selectivity, and an ideal alternative of local oscillator and 
low-jitter clock.  

  

Fig. 2.1 SSB Phase Noise 

2) Broadband high power output  

Typical value of max. output power of H05 high power option: +22dBm @ 20GHz, +20dBm @ 
40GHz (-V series: +16dBm), +10dBm @ 67GHz (-V series: +6dBm). H06 enhanced high power option 
has output power up to 30dBm (1W). During testing, high power excitation signals, if required, can be 
obtained without connecting to an external amplifier, and the power has higher accuracy and stability.  

 

Fig. 2.2 Max. Output Power of 1465D+H06 
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Fig. 2.3 Max. Output Power of 1465F+H05 

 

  Fig. 2.4 Max. Output Power of 1465F-V+H05  

3) High-vector modulation bandwidth  

The 1465-V series can generate vector signals of modulation bandwidth 200MHz and 2GHz 
external (> 3.2GHz carrier).  

  

Fig. 2.5 5GHz Carrier 200MHz Modulation Bandwidth Multi-tone Signal  
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Fig. 2.6 60GHz Carrier 200MHz Modulation Bandwidth Multi-tone Signal  

4) Download of high-compatibility arbitrary waveform data format  

The 1465-V series supports downloading and playing of arbitrary waveform data in storage formats 
of Mat-File 5, ASCII, Binary, cap, csv and up to the depth of 2G sampling point.  

 

Fig. 2.7 Downloading and Playing of Arbitrary Waveform Data  

5) Vector modulation accuracy  

The 1465-V series has high vector modulation accuracy of EVM<1.4% (test value<1.0% for 100kHz 
~ 40GHz) and EVM<2.5% (test value<1.5% for 40GHz ~ 67GHz).  

 

Fig. 2.8 Vector Modulation Accuracy  

6) Universal digital modulation in complete formats  

The 1465-V series supports real-time generation of universal digital modulation signals in more than 
20 formats including PSK, QAM, FSK, MSK, etc.  
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Fig. 2.9 8PSL             Fig. 2.10 512QAM 

7) Complete series of frequency band  

Based on specific demands of different users, the 1465 series signal generator can provide various 
test plans for upper frequency limits of 3GHz/6GHz/10GHz/20GHz/40GHz/50GHz/67GHz, and there are 
signal generators of common type and with vector modulation function (-V series) for each frequency 
band, i.e. totally 14 types of this series. Each type has many options for function and performance 
extensions. From measuring-level solutions to basic types, whether you only need test signals of RF 
band or of MMW frequency, we guarantee a suitable one for you.  

2.1.1.3 Flexibility  

1) Large-screen TFT LED gives graphical display and supports operation by screen touch 
and front-panel keys.  

The 1465 series signal generator is applied with self-designed software, a large screen and a 
Chinese/English operation interface to provide a panoramic view of current status information. The 
interface is of a window-type operation structure, allowing easy operation by keys and screen touch for 
efficient, flexible and convenient use.  

 

Fig. 2.11(a) Screenshot of Actual Operation Interface  
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 Fig. 2.11(b) Screenshot of Actual Operation Interface  

2) It supports flexible function configurations such as sweep, real-time baseband, etc.  

The 1465 series signal generator supports flexible configurations such as sweep, real-time 
baseband, and trigger source. The setting of trigger source determines the source of the event triggered, 
and the setting of trigger mode determines the trigger action after event generation. Through the 
combination of both, users can generate trigger signals according to actual needs of the test.  

 

Fig. 2.12 Baseband Gating (Low Effective) 

3) Abundant remote interfaces  

There are multiple remote interfaces available for the 1465 series signal generator, including source 
module port, GPIB port, network port, for easy remote control and network upgrading.   
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Fig. 2.13 Remote interfaces  

2.1.2 Typical Applications  

1) Building a solid basis for high-reliability satellite communication equipment testing  

The 1465-V series can generate high-quality user-defined and basic digital modulation signals 
within the frequency range of 100kHz ~ 67GHz, and provide repeatable and reliable tests for satellite 
communication system. The high-bandwidth external vector modulation, self-defined data source and 
additive noise functions enable users to produce true test signals for product tests.  

2) Providing radar equipment and electronic countermeasures system with test signals for 
different application scenarios.  

The 1465-V series has wide frequency range, high resolution (16bit) and excellent signal simulation. 
In combination with synchronous trigger port with rich functions, it produces complex sequences in 
various modulation formats by editing waveform segments for different scenarios, in order to simulate 
complex interference signals in real combat environment to test the radar ECCM performance.  

3) Providing accurate arbitrary waveform modulation signals for invisible aircraft systems, 
high-capacity communication equipment systems and electronic warfare systems (EWS) to 
meet the current and future market demands.  

The 1465-V series has waveform storage up to 2G sampling point to allow designers to obtain 
long-time test scheme closer to reality. It supports five arbitrary waveform data formats that meet the 
design requirements of main tool software.  

4) High-performance receiver test  

With ultra-low SSB phase noise and excellent anharmonic suppression, the 1465 series signal 
generator can produce ideal pure signals for testing the phase noise, blocking, adjacent channel 
selectivity of high-performance receivers used in radars, electronic wars and communication equipment.  

     

Fig. 2.14 Application of 1465 series signal generator in High-performance Receiver Test  

Source module port 

Receiver under test 

Demodul
ation 
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5) High power device test  

The 1465-D series has output power up to 1W to allow high power devices to be tested without 
connecting to an external amplifier. Also, it overcomes the test system loss and provides higher signal 
power accuracy and stability.  

6) Excitation signal and local oscillator substitution  

The 1465 series signal generator has extremely pure signal quality and high output power, making it 
suitable for signal excitation of various amplifiers and an ideal substitution as a local oscillator for the one 
in devices under test such as the transmitter, receiver, etc.  

  

Fig. 2.15 Application of 1465 series signal generator in Local Oscillator Substitution  

2.2 Safety guide  

Please carefully read and strictly follow the precautions below!  

We will spare no effort to ensure that all production processes meet the latest safety standards and 
provide users with the highest security. Our product and its auxiliary equipment have been designed and 
tested in accordance with relevant safety standards, and a quality assurance system has been 
established for product quality monitoring to ensure that the product complies with these standards. To 
keep the equipment in good condition and ensure safe operation, please observe the precautions in this 
manual. In case of any doubt, please contact us for consultation.  

In addition, it is your responsibility to use this product properly. Please carefully read and follow 
safety instructions prior to use. This product is applicable to measurement in industrial and laboratory 
environments or on the site. Always remember to use this product within its restricted conditions to avoid 
personal injury or property damage. Any problems caused by failure to use this product properly or as 
required are to be accounted by yourself, and we will not bear any responsibility therefrom. Therefore, 
please always follow the safety instructions to prevent any risks of personal injury or property 
damage. Please keep the basic safety instructions and product document properly and deliver them to 
the end user.  

 ̧ Safety signs ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ13 

 ̧ Operating status and positions ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ14 

 ̧ Electrical safety ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ14 

 ̧ Operation precautions ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ15 

 ̧ Maintenance ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ15 

 ̧ Battery or power module ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ15 

 ̧ Transportation ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ16 

 ̧ Disposal/environmental protection ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ16 

 

Demodul
ation 

Modulati
on 
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2.2.1 Safety signs  

2.2.1.1 Safety signs on the product  

The warning signs on the product are given as follows (see Table 2.1):  

Table 2.1 Safety Signs on the Product  

Symbol  Meaning  Symbol  Meaning  

 
 

CAUTION, which indicates 
information that requires special 
attention from the user, or  

operation information or instructions 
require attention from the user.  

  

    

 

 

Power ON/OFF  

 
 

ATTENTION, which represents 
handling of heavy equipment.  

  

 

 

Readiness Indicator  

 
 

DANGER! Risk of electric shock.  

 

  
 

 

Direct current (DC)  

 
 

WARNING! Risk of scalding.  

 

  
 

 

Alternating current (AC)  

 
 

Protection of conductive terminal  

 

  
 

 

Direct/alternating current (DC/AC)  

 
 

Ground  

 

  
 

 

Reinforced insulation protection of 
instrument  

 
 

Grounding terminal  

  
 

EU mark of battery  

For detailed description, please 
refer to Paragraph 1 of ñ2.2.8 
Disposal/environmental protectionò.  

 
 

ATTENTION, care should be taken to 
handle the electrostatic sensitive 
device.  

  

  

EU mark of separate collection of 
electronic device  

For detailed description, please 
refer to Paragraph 2 of ñ2.2.8 
Disposal/environmental protectionò.  

 

WARNING! Risk of radiation.   

 

 

2.2.1.2 Safety signs in the manual  

For the purpose of this manual, the following safety warning signs are used to remind the user of 
operating the instrument safely and paying attention to relevant information:  

 



2 Overview  

2.2 General  

14 

 

 

DANGER indicates a situation which, if not being avoided, will lead to personal 
injury or equipment damage.  

 

WARNING indicates a situation which, if not being avoided, will lead to personal 
injury or equipment damage.  

 

CAUTION indicates a situation which, if not being avoided, will lead to minor or 
moderate personal injury or equipment damage.  

 

ATTENTION indicates an important information rather than a danger.  

 

NOTE indicates information about the instrument and its operation.  

2.2.2 Operation status and position  

Before instrument operation, please pay attention to the followings:  

1) Unless otherwise indicated, the environment where the instrument is operated shall reach 
Grade 3 according to GJB3947A-2009. Non-working temperature: -40°C ~ +70°C; working 
temperature: 0°C ~ 50°C; relative humidity: (5%~95%) ±5%RH; random vibration: Frequency 5 ~ 
100 Hz, PSD 0.015g

2
/Hz; frequency 100 ~ 137Hz, slope -6dB; frequency 137 ~ 350Hz, PSD 

0.0075g
2
/Hz; frequency 350 ~ 500Hz, slope -6dB; frequency 500Hz, PSD 0.0039g

2
/Hz; function 

impact: 20g half-sine shock; drop when inclined: Taking one side as the fulcrum, lift the opposite 
side of the base by 10cm to let it free fall on the test bench.  

2) Do not place the instrument on a surface with water or an unfixed item such as a car, cabinet, 
table or others not meeting the weight condition. Please place and fix the instrument reliably on the 
surface of a solid object (e.g. anti-static workbench).  

3) Do not place the instrument on the surface of a radiating object (e.g. radiator). The ambient 
temperature in which the instrument works should not exceed the value given in the section 
regarding description of relevant indicators of the product. Overheating of the product will result in 
electric shock, fire and other hazards.  

4) Warm-up: in the event of cold start, warm up the instrument for 30min; at a stable ambient 
temperature, warm up for 2h to reach internal temperature equilibrium. Warm up the instrument by 
keeping it at ambient temperature for 2h, and perform calibration, then all the performance 
indicators shall be satisfied.  

2.2.3 Electrical safety  

Electrical safety precautions of the instrument:  

1) Before turning on the instrument, ensure that the supply voltage matches the indicated supply 
voltage of the apparatus.  

2) With reference to the power requirements on the instrument's rear panel, a three-core power 
cord is used to ensure reliable grounding of the power wire during use. Poor floating or grounding 
may cause damage to the instrument or harm to the user.  

3) Do not damage the power cord; otherwise leakage will occur, which may damage the 
instrument and even cause injury to the operator. If an external power cord or terminal board is 
used, check it before use to ensure the electrical safety.  

4) If the power outlet is not equipped with ON/OFF switch, the instrument can be directly 
unplugged for deenergization. For this purpose, it is necessary to ensure that the instrument can be 
plugged and unplugged conveniently.  

5) Do not use a damaged power cord. It is necessary to check the integrity and safety of the 
power cord before connecting it to the instrument, and place it reasonably to avoid the influence due 
to human factors, e.g. the operator is tripped by an excessively long power cord.  

DANGER  ˻

WARNING  ˻

CAUTION  ˻

CAUTION 

NOTE 
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6) The outlet should be kept clean and tidy, and the plug and outlet should be contacted properly 
and firmly.  

7) The outlet and power cord should not be overloaded; otherwise, fire or electric shock will be 
caused.  

8) Unless otherwise permitted, the instrument enclosure should not be opened; otherwise, the 
internal circuits and components will be exposed, causing unnecessary damage or injury.  

9) If the instrument needs to be fixed at the test site, a protective ground wire should be installed 
between the test site and the instrument by a qualified electrician.  

10) Appropriate overload protection measures should be taken to avoid instrument damage or 
personal injury caused by overload voltage (in the event of lightning for example).  

11) When the instrument enclosure is opened, do not place other foreign objects into the case; 
otherwise a short circuit may be easily caused, resulting in instrument damage or personal injury.  

12) Unless otherwise stated, the instrument not subject to waterproof treatment should not be 
exposed to liquid, lest instrument damage or even personal injury should occur.  

13) Do not place the instrument in an environment that is prone to fogging. For example, if the 
instrument is moved in an alternate cooling and heating environment, water droplets will be formed 
on the instrument, causing electric shock and other hazards.  

2.2.4 Operation precautions  

1) The instrument operator should have certain professional technical knowledge, good 
psychological quality and certain ability of emergency response.  

2) Before moving or transporting the instrument, please refer to the relevant instructions in ñ2.2.7 
Transportò of this section.  

3) If the instrument operator suffers from allergy (e.g. rash, frequent sneezing, red eyes, or 
breathing difficulty) during operation due to the inevitable use of substances (such as nickel) that 
may cause personal allergy in the process of production of the instrument, please seek medical 
advice promptly to find the cause and resolve the symptom.  

4) Before disassembling the instrument for disposal, please refer to the relevant instructions of 
ñ2.2.8 Disposal/environmental protectionòof this section.  

5) As the radio frequency instrument will produce a high level of electromagnetic radiation, a 
pregnant woman and an operator with a heart pacemaker need special protection. If the radiation 
level is high, appropriate measures can be taken to remove the radiation source to avoid personal 
injury.  

6) The instrument will release toxic substances once catching fire. For this reason, the operator 
should wear suitable PPEs (such as protective mask and cloth), just in case.  

7) EMC grade: instruments with option H90 shall meet the requirements of 3.9.2 in GJB 
3947A-2009, and those without H90 meet the requirements of 3.9.1 in GJB 3947A-2009.  

2.2.5 Maintenance  

1) Other persons than those authorized technicians who have received professional technical 
trainings are not allowed to open the instrument case. Before performing such operation, it is 
necessary to disconnect the power cord to prevent instrument instrument or even personal injury.  

2) The instrument should be repaired, replaced or maintained by a professional electronic 
engineer designated by the manufacturer. The replaced and maintained part should be subject to 
safety test to ensure safe use of the product in the future.  

2.2.6 Battery or power module  

1) The instrument has power consumption of 400W maximum, supply of 50Hz ~ 60Hz and single 
phase of 110V or 220V adaptive. The steady-state power conditions meet the requirements of 
3.5.1.3 in GJB3947A-2009, and the persmissible range of steady-state voltage and frequency is 
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°10% and °5% of the rating, respectively.  

2.2.7 Transportion  

1) If the instrument is heavy, please move it carefully, and if necessary, use an aid (such as crane) 
to move the instrument so as to avoid body damage.  

2) The instrument handle is suitable for personal handling, and it should not be used to fix the 
instrument on the carrier for transportation. To prevent property damage or personal injury, please 
transport the equipment based on the safety regulations specified by the manufacturer.  

3) When operating the equipment on a transport vehicle, the driver must be cautious to ensure the 
safety of transport. The manufacturer is not responsible for any unforeseen circumstances during 
the transport process. Therefore, please do not operate the apparatus when it is being transported. 
In addition, safety measures should be reinforced in order to ensure that the product is transported 
safely.  

2.2.8 Disposal/environmental protection  

1) Please do not dispose of equipment marked with batteries or rechargeable batteries with 
unsorted waste. These wastes should be individually collected and disposed of at an appropriate 
collection point or through the customer service center of the manufacturer.  

2) Please do not dispose of electronic equipment with unsorted waste. These wastes should be 
individually collected. The manufacturer has the right and responsibility to aid the end user in 
managing waste products. If necessary, please contact the customer service center of the 
manufacturer for the corresponding procedures in order to avoid environmental harm.  

3) When the product or the internal components are subjected to mechanical or thermal 
reprocessing, toxic substances may be released (e.g. lead, niobium, nickel, etc.) To avoid causing 
harm to the user, the equipment must only be dissembled by technical personnel who have received 
professional training and have the relevant experience in handling the equipment. 

 4) During reprocessing, the product may release toxic material or fuel. Please refer to the 
operational safety procedures outlined by the manufacturer and use specific measures for 
processing in order to avoid causing harm to the user.  
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3 Start Guide  

This chapter contains precautions before use, overview of front and rear panels, common basic 
configuration methods and data file management of 1465 series signal generator, so that the user can 
have a preliminary knowledge about the instrument and configuration process. The content contained in 
this chapter is consistent with that in relevant chapters of Quick Start Guide.  

 ̧ Preparations Before Use ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ17 

 ̧ Description of front and rear panels ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ33 

 ̧ Basic configuration methods ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ37 

 ̧ Data management ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ58 

3.1 Preparation before Use  

 ̧ Preparations before operation ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ17 

 ̧ Configuration system configuration ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ27 

 ̧ Routine maintenance ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ32 

3.1.1 Preparations before operation  

This chapter introduces the precautions before initial setting and use of the 1465 series signal 
generator.  

  

 

 

Damage prevention  

To avoid the electric shock, fire and personal injury:  

ü Do not open the chassis without authorization;  

ü Do not attempt to dismantle or modify any part not described in this manual. Improper removal 
may cause the deterioration of electromagnetic shielding effectiveness, damage of internal parts, 
etc. and affect the reliability of product. If the product is under warranty, we will no longer provide the 
unpaid repairs.  

ü Carefully read the relevant content inñ2.2 Safety guideòand the following precautions for 
operational safety, and pay attention to the specific operating environment requirements involved on 
the data page.  

  

 

 

 

ESD protection  

Pay attention to the ESD protection measures in the workplace to avoid the damage to instrument. 
For details, please refer to the relevant content in ñ2.2 Safety guideò.  

 
 
 
 
 
 
 

CAUTION  

WARN
ING  

˻
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During instrument operation, please pay attention to the following aspects:  

An improper operating position or configuration setting can damage the instrument or appliances 
connected to it. Before powering on the instrument, please pay attention to the followings:  

ü Ensure that the fan blades and vents are unobstructed and keep the instrument at least 10 cm 
away from the wall.  

ü Keep the instrument dry;  

ü Place the instrument horizontally and reasonably;  

ü Ensure that the surrounding temperature is in accordance with the requirements on the 
reference data page.  

ü Ensure that the port input signal power is within the indicated range;  

ü Ensure that the signal output port is properly connected and isn't overloaded.  

 

 

 

Effect of electromagnetic interference (EMI):  

The electromagnetic interference can affect the configuration results, therefore, it is necessary to:  

ü select appropriate shielded cables, For example, use RF shielded twisted pair/network 
connection cable.  

ü Close the opened and temporarily unused cable connection port or connect the matched load 
to the connection port in time;  

ü Take note of the electromagnetic compatibility (EMC) grade in the reference data pages.  

 

 ̧ Unpacking ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ18 

 ̧ Environmental requirements ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ19 

 ̧ Power on/off ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ20 

 ̧ Correct use of connectors ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ23 

 ̧ User checks ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ26 

3.1.1.1 Unpacking  

1) Visual inspection  

Step 1 Check if there is any damage in the outer packaging and the anti-vibration 
packaging of the instrument. If no damage is found, keep the packaging in case of future need 
and continue the inspection  

as per the following steps.  

Step 2 Unpack the instrument and check for any damage to the main unit and attached 
items.  

Step 3 Verify the items in the packaging box carefully by cross-checking with Table 3.1;  

Step 4 If the outer packing box, instrument or any attached item is damaged or incorrect, it 
is forbidden to power on! Please contact our service center via the service hotline indicated on the 
cover, and we will make repairs and replacements rapidly based on individual circumstances.  

CAUTION  

NOTE  
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Handling: As the instrument and its packing carton are heavy, they should be moved by two persons at 
the same time and be handled with care.  

2) Model confirmation  

Table 3.1 Packing List of Series 1465  

Name  Quantity  Function  

Main unit:    

Õ 1465 1 ð 

Standards:   

Õ 3-core power cord  1  

Õ User Manual  1 ð 

Õ Programming Manual  1 ð 

Õ Packing list  1 ð 

Õ Certificate of Conformity  1 ð 

3.1.1.2 Environmental requirements  

The operating place of the 1465 series signal generator should meet the following environmental 
requirements:  

1) Operating environment  

The operating environment should satisfy the following requirements:  

Table 3.2 Requirements for Operating Environment of Series 1465  

Temperature  0°C ~ 50°C  

Humidity  For <+29°C, range of measured value of hygrometer: 20% ~ 80% 
(uncondensed)  

Altitude  0 ~ 4,600 m (0 ~ 15,000 ft)  

Vibration  Max. 0.21 g, 5 Hz ~500 Hz  

 

 

The above environmental requirements are only defined for the operating environment of the 
instrument and are not within the scope of specifications.  

2) Radiation requirements  

To ensure that the operating environment temperature of the instrument is within the required range, 
the following radiation requirements should be met:  

Table 3.3 Cooling Requirements 

Instrument Part  Radiation Distance  

Rear part  Ó180 mm  

Left and right parts  Ó60 mm  

 
 

CAUTION  

CAUTION  
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3) ESD protection  

The static electricity is destructive to electronic components and equipment. Generally, we will use 
two anti-static measures, including combination of conductive table mat and wrist combination as well as 
combination of conductive floor mat and ankle strap. If these two combinations are used together, a 
good anti-static protection can be provided. If the combination is used separately, only the former can 
provide protection. For the safety of users, anti-static components must provide an isolation resistance 
of at least 1 Mɋ to the ground.  

Please correctly use the following anti-static measures to reduce electrostatic damage:  

ü Ensure that all instruments are correctly grounded to prevent electrostatic generation.  

ü Before connecting the coaxial cable to the instrument, contact its inner and outer conductors 
with the ground temporarily;  

ü The staff shall wear anti-static wrist straps or adopt other anti-static measures before contacting 
joints and core wires or carrying out any assembly operation.  

 

 

Operating voltage range  

The above anti-static measures canôt be taken in a place where the voltage exceeds 500 V.  

3.1.1.3 Power on/off  

1) Precautions before power-on  

It is necessary to check the following items before powering on the instrument:  

a) Confirmation of power supply parameters  

The 1465 series signal generator features an 110V/220V adaptive AC power module which allows 
either one to be used optionally. In this case, the AC power module is self-adaptive, that is, it 
automatically switches the operating state according to external AC supply voltage. Therefore, please 
look through the power requirements of rear panel before using the instrument. Table 3.4 lists the 
requirements for external power supply when the signal generator is in normal operation.  

Table 3.4 Requirements for Working Power Supply Parameters 

 

 

Prevention against mutual interference of power supplies  

To avoid instrument hardware damage caused by the interference by the power supply of other 
equipment, especially the spike pulse interference generated by high-power equipment, it is 
recommended to use a 220 V or 110 V AC regulated power supply to power the signal generator. 
  

Power Supply 
Parameter  

Applicable Scope  

Voltage, frequency  220V±10%, 50 ~ 60Hz  110V±10%, 50 ~ 60Hz  

Rated output current  >3A  >6A  

Power consumption 
(power-on)  

Basic 
configuration  

All 
configuration  

Basic configuration  All configuration  

̖300W  ̖400W  ̖320W  ̖400W  

Power consumption 
(standby)  

̖20W  ̖20W  

NOTE  

WARNING  
˻
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b) Confirmation and connection of power cord  

The 1465 series signal generator uses a 3-core power cord interface that complies with the national 
safety standard. Before the signal generator is powered on, it must be confirmed that the protective 
ground wire of the power cord has been reliably grounded. Floating or poor grounding may damage the 
instrument and even injure the operator. It is prohibited to use a power cord without a protective ground. 
When connected to a suitable power socket, the power cord realizes grounding of the instrument 
enclosure. The power cord should have a rated voltage greater than or equal to250 V and a rated 
current greater than or equal to 6A.  

When connecting the instrument to the power cord: 

Step 1.  Confirm that the power cord is undamaged;  

Step 2.  Use the power cord to connect the rear panel power plug and the properly-grounded 
3-core power socket.  

 

 

Grounding  

Poor or incorrect grounding may cause instrument damage and even personal injury. Before 
powering on the signal generator, make sure that the ground wire is in good contact with the power 
supply ground wire.  

Please use the power socket with a protective ground. Do not replace the protective ground wire 
with an external cable, power cord or autotransformer without grounding protection. If an 
autotransformer is required, the common terminal must be connected to the protective ground of the 
power connector.  

2) First power-on  

The methods and precautions for instrument power-on/power-off are as follows:  

a) Connection of power supply  

Before power-on for the first time, please conform the power supply parameters and power cord. For 
details, please refer to the section ñ3.3.1.1.3 Precautions before power-onò in this manual.  

Step 1: Connect the power cord. Use the power line in the packing box that matches with the 
instrument or an acceptable three-core power line. Connect one end to the power socket of rear panel 
(see Fig. 3.1) (the required voltage parameter indicators are indicated near the power socket to remind 
users to use acceptable voltage) and the other end to acceptable AC power.  

Step 2: Turn on the rear panel power button: As shown in Fig. 3.2, observe that STANDBY 
indicator lamp above the front panel power button (see Fig. 3.3) turns yellow.  

Step 3: Turn on the front panel power button:  As shown in Fig. 3.3, do not connect any device 
to the instrument before powering it on. Do not power on the instrument until all goes well. Then, the 
indicator lamp above the front panel power button will turn green.  

  

Fig. 3.1 Power Socket   Fig. 3.2 Rear Panel Power Button   Fig. 3.3 Front Panel Power Button  

WARNING  ˻

Power button 

On 

Off 
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b) Power-on/off  

i. Power-on  

Step 1: Turn on the rear panel power button (ñIò);  

Step 2: Turn on the power button at the bottom left corner of front panel (see. Fig. 3.3), now 
the power indicator lamp above the power button will turn from yellow to green.  

Step 3: The front panel UI will gradually display the information about the startup process:  
First it briefly displays the manufacturer information and then enters the operating system 

menu.There are two options in this menu. Normally, users do not have to operate the menu. Windows 7 
automatically starts up when the timer counts up to 0.  

Step 4: After successful startup, Windows 7 automatically runs the initializer to show the 
main operating interface.  

Now the instrument is operational.  

 

 

 

10MHz time base and warm-up  

In the event of cold start, warm up the instrument for a period of time in order to make 10MHz time 
base is at the operating temperature. There is no need to warm up the instrument when starting it from 
the standby state. To perform the indicator test, warm up the instrument for 0.5h in advance. (For details, 
please refer to the relevant instructions in the specifications).  

 

 

 

Initialization of attenuator  

After entering the host program, a sound of position setting can be heard during initialization of the 
attenuator, in this case, do not mistake it for instrument malfunction.  

 

 

 

System startup  

Windows + x86 control platform is adopted to eliminate the need for user intervention, turning off the 
power and modifying the settings in BIOS during BIOS self test and Windows loading. 

ii. Power-off  

Step 1: Turn off the power button at the bottom left corner of front panel (see. Fig. 3.3), now 
the instrument enters the power-off process (power shall not be turned off until software and 
hardware are processed) and power is turned off after a few seconds. In this case, the power 
indicator lamp above the power button turns from green to yellow.  

Step 2: Turn off the rear panel power button (ñOò) or disconnect the power connection.  

The instrument is switched off.  

 
 
 
 
 

NOTE  

NOTE  

CAUTION  
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Power-off  

When the instrument is in normal working status, it can only be powered off through operation of the 
front panel power button. Do not directly turn off the rear panel power button or disconnect the 
power connection to the instrument, or else, the instrument cannot enter normal shutdown mode 
and will be damaged, or lose its current status/configuration data. Please correctly power off the 
instrument.  

c) Disconnection of power supply  

In an emergency, immediately cut off power in order to avoid personal injury. Just unplug the power 
line from AC power socket or rear panel power socket. To this end, leave ample working space for 
operating the instrument to directly cut off power when necessary.  

3.1.1.4 Correct use of connector  

Connectors are frequently used in various tests. Although connectors of calibration kits, testing 
cables and analyzer measuring ports are designed and manufactured in accordance with the highest 
standard, yet all of them have limited useful life. Wear is unavoidable in normal use and can make the 
connector performance degrade or even unable to meet the measurement requirement, therefore, 
correct maintenance and measurement connections not only provide accurate and repeatable 
measurement results but also prolong the useful life, reduce the measurement cost. Note the following 
aspects during actual use:  

1) Check of connectors  

It is necessary to wear an anti-static wrist strap when checking the connectors. It is recommended 
to use a magnifier to check:  

1) the electroplated surface for wear and deep scratches;  

2) the thread for deformation;  

3) the thread and joint surface for metallic particles;  

4) the inner conductor for bending and breakage;  

5) the screw for improper rotation.  

 

 

 

Check the connectors so as not to damage the instrument ports  

Any damaged connector may damage the good one connected to it even if it is connected for the 
first time. To protect the ports of the signal generator, it is necessary to check the connectors before 
operating them.  

2) Connection  

The connectors should be checked and cleaned before measurement and connection to ensure that 
they are clean and undamaged. It is necessary to wear an anti-static wrist strap during connection. The 
correct connection methods and procedures are as follows:  

Step 1. As shown in Fig. 3.4, align the axis of both devices to be connected to ensure the 
pins of male connector can concentrically slide into the holes of female connect;  

CAUTION  

CAUTION  ˻
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Fig. 3.4 Coaxial Alignment of Interconnected Connectors  

Step 2. As shown in Fig. 3.5, move both connectors straight together, so that they can be connected 
smoothly; rotate the threaded sleeve of connector (rather than the connector itself) until it is tightened; 
during connection, there can be no relative rotary motion both connectors;  

 

 Fig. 3.5 Connection  

Step 3. As shown in Figure 3.6, use a torque wrench to complete the final connection. It 
should be noted that the torque wrench should not exceed the starting kick point. An auxiliary 
wrench can be used to prevent the connectors from rotation.  

 

  Fig. 3.6 Completion of Final Connection with a Torque Wrench  

3) Disconnection  

 Step 1. Support the connectors to prevent any of the connectors from being twisted, shaken 
or bent;  

 Step 2. Use one open end wrench to prevent the main body of the connectors from rotating;  

 Step 3. Use another wrench to loosen the screw on the connector.  

 Step 4. Loosen the screw by hand until the connection is completely broken.  

 Step 5. Separate the connectors by pulling them apart in parallel.  

4) Use of the torque wrench  

The torque wrench should be used as indicated in Figure 3.7. Please pay attention to the following 
points when using the torque wrench:  

Keep it 
unmoved  

Rotate the 
screw 

Keep it 
unmoved  
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ü Confirm that the torque of the torque wrench is set correctly before use;  

ü Ensure that the angle between the torque wrench and the other wrench (used to support the 
connector or cable) is less than 90

o
 before applying a force;  

ü Gently grasp the end of the torque wrench handle and apply a force in the direction 
perpendicular to the handle until the breakout torque of the wrench is reached.  

 

  

 

Fig. 3.7 Use of Torque Wrench  

5) Use and preservation of connectors  

a) Protect the connectors with a protective sheath when not used;  

b) Do not place the various connectors, air lines and calibration standards disorderly in a box; 
otherwise the connectors will be damaged;  

c) Keep the connector and analyzer at the same temperature. If the connector is held by hand or 
cleaned with compressed air, the temperature will be significantly changed. The connector can be 
used for calibration only after its temperature is stabilized;  

d) Do not touch the joint surface of the connector because it is difficult to remove skin oil and dust 
particles from the joint surface;  

e) Do not place the contact surface of the connector downwards onto a hard surface; otherwise, 
the electroplated layer and joint surface of the connector may be damaged.  

f) Wear an anti-static wrist strap and work on a grounded conductive workbench mat to protect 
the analyzer and connector against electrostatic discharge.  

6) Cleaning of connectors  

It is necessary to wear an anti-static wrist strap when cleaning the connectors as per the following 
steps:  

a) Use clean low-pressure air to remove the loose particles on the thread and joint surface of the 
connector and check the connectors thoroughly. If further cleaning is required, proceed as follows;  

b) Wet (but not soak) a lint-free cotton swab with isopropyl alcohol;  

c) Use a cotton swab to remove dirt and debris from the joint surface and thread of the connector. 
When cleaning the inner surface, be careful not to apply an external force to the central inner 
conductor or leave the cotton swab fibers on the central conductor of the connector;  

d) Evaporate the alcohol and then blow the surface clean with compressed air;  

e) Check the connectors to confirm that they are free of particles and residues;  

f) If the connector still has visible defects after cleaning, it indicates that the connector may be 
damaged. Never use a damaged connector, and confirm the causes of damage before 
measurement and connection.  

7) Use of adapter  

When the measuring port of analyzer is different from the type of connector used, an adapter must 
be adopted for measurement connection. In addition, even if the measurement port of the analyzer is the 

Torque direction  

Stop applying a force 

when the handle bends  
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same as the type of connector for the port of tested part, it is also a good idea to use an adapter. Under 
these two conditions, the measuring port can be protected, thus extending its service life and reducing 
the maintenance cost. Before connecting the adapter to the measuring port of analyzer, it should be 
carefully checked and cleaned. A high-quality adapter should be used to reduce the impact of mismatch 
on the measurement accuracy.  

8) Joint surface of connector  

An important concept in microwave measurement is the reference surface for all measurement. In 
the case of calibration, the reference surface is defined as the surface on which the measuring port and 
the calibration standard arejointed. Proper connection and calibration depend on whether the connectors 
can be completely and straightly contact with each other at each point of the joint surface.  

 

Fig.3.8 Calibration Surface  

3.1.1.5 User checks  

After the initial power-up of the 1465 series signal generator, it is necessary to check whether the 
instrument is functioning properly in order to continue measurements. 

 

 

Instructions on using the hard keys on the front panel and the soft menu keys.  

1) Hard key:  ȍXXXȎ, XXX denotes the name of the hard key.  

2) Soft key:   Soft key: [XXX], XXX denotes the name of the soft key  

1) Self-test  

Power on the 1465 series signal generator, and check that the power indicator lamp above the 
power button at the bottom left corner of front panel turns yellow, now the standby power supply is 
working properly. Press the power button on the front panel, observe that the power indicator lamp on 
the front panel turns green and the display backlight lights up, and wait for about 30 s to display the 
power-on status interface.  

After warming up the signal generator for 10min, set it by following the steps below:  

Step 1. Press the ȍSystemȎ key on the front panel or click the [System] function area on the 

interface to enter the system menu;  

Step 2. Select [Instrument Self Test] in the self test option;  

Step 3. In the pop-up Self Test Config Dialog, select self test items and click [Start Test], then 
observe the test result: If the test is successful, a message ñAll pass self testò will be displayed, 
indicating the instrument is working properly; if not, a message ñSelf test failed in XXò will be displayed, 
indicating the instrument is not working properly. In this case, contact our service consultation center via 
the contact provided on front cover II or in ñ7.4 Repair methodò for quick repair or replacement 
depending on the situation.  

2) Functional verification  

Start and warm up the instrument for at least 30min, and apply a matched load to RF output. Set the 

NOTE  

N type(female)  

Joint surface 

N type (male) 
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instrument as below: 

Step 1. Press the ȍAmplitudeȎ key on the front panel or click the [Amplitude] function area 

on the interface to enter the Power menu and set the power to 0dBm in the pop-up Power 
Parameter Setting Dialog.  

Step 2. Press the ȍFrequencyȎ key on the front panel or click the [Frequency] function area 

on the interface to enter the Frequency menu and set CW to 100MHz in the pop-up Frequency 
Parameter Setting Dialog.  

Step 3. Press the ȍRF ON/OFFȎ key on the front panel or click the [RF] function area on the 

interface to turn on the RF output;  

Step 4. Press the arrow keys on the front panel to set the frequency in increments of 100MHz 
until the maximum value is reached. Then observe whether there is any alarm indication in the 
alarm indication zone on the front panel display. If not, it means the instrument is working 
properly; otherwise, the instrument is not functional normally, in such case, please contact our 
service consultation center via the contact provided on front cover II or in ñ7.4 Repair methodò 
for quick repair or replacement depending on the situation.  

3.1.2 Configuration of operating system  

This chapter introduces the operating system and methods of configuration and maintenance of the 
1465 series signal generator. To ensure that software is functional properly, please refer to the following 
notes about the operating system:  

 ̧ Description of instrument software ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ27 

 ̧ Windows 7 usage ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ27 

 ̧ Windows 7 configuration ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ28 

 ̧ Windows 7 safety and maintenance ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ30 

 ̧ System backup and recovery ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ31 

3.1.2.1 Description of instrument software  

The host software of  the 1465 series signal generator works with Windows 7 and has been 
installed and configured according to the requirements for instrument features. The host software is 
based on Windows 7 and has been installed before delivery.  

3.1.2.2 Windows 7 usage  

The administrator account has the permissions to:  

ü install third-party software;  

ü configure network and printer;  

ü read and write any files on the hard disk;  

ü add and delete user accounts and passwords;  

ü reconfigure Windows settings;  

ü run other applications.  

 

 

 

Third-party software may affect the instrumentôs performance:  

1465 series signal generator is equipped with open Windows environment, and installing other 
third-party software may affect the signal generatorôs performance Only software tested by the 
manufacturer and compatible with the main unit software can be run.  

CAUTION  
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3.1.2.3 Windows 7 configuration  

Before delivery, the operating system of 1465 series signal generator has been optimized to the 
best configuration, and any changes in the OS settings may cause a decrease in the performance of the 
instrument. Generally, no changes need to be made forWindows OS settings.  

 

  

Change of system settings may cause problems:  

In case that the any problems in use of the instrument or system crash due to changes of system 
settings, users can use the system recovery tool of the instrument to recover the OS and applications, or 
contact our service hotline provided in the Foreword of this manual and we will solve the problems as 
quickly as possible.  

 

 

 

The BIOS settings cannot be changed  

As the signal generator has been set in BIOS, the user should not modify the settings in BIOS, 
otherwise it will cause abnormal startup or operation of the instrument.  

In order to facilitate the measurement reporting and system integration, user can change the 
following items as needed.  

 

 ̧ Configuring USB equipmentŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ28 

 ̧ Configuring GPIBŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ29 

 ̧ Configuring networkŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ29 

1) Configuring USB equipment  

The 1465 series signal generator is provided with USB ports on front and rear panels for connecting 
USB devices directly. If there are no enough USB ports, USB hubs may be used to meet the demands.       

USB equipment which can be connected include:  

ü Hot-plug USB memory for updating data;  

ü CD-ROM drive for installing firmware and programs;  

ü Keyboard and mouse for editing data and operating the instrument;  

ü Printer for outputting measurement results.  

The Windows 7 operating system supports plug-and-play devices, so it is convenient to install USB 
devices, and when a device is connected to USB port, Windows 7 will automatically search for matching 
device drivers. If no available driver is found, the system will prompt to find the driver directory to 
complete the installation.  

If the USB equipment is removed from the USB port, Windows 7 will automatically detect a change 
to the hardware configuration and unload the relevant driver. Insertion or extraction of USB equipment 
does not affect the operating state of the instrument.  

The USB equipment shall be connected as follows:  

a) Connecting memory or CD-ROM drive  

If the memory or CD-ROM drive is installed successfully, Windows 7 system will prompt ñThe device 
has been installed successfully and is ready to useò and automatically display the path name and prompt 
(e.g. ñF:ò).  

CAUTION  

CAUTION  
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b) Connecting keyboard  

Windows 7 will automatically detect the USB keyboard connected and set the input language to 
default ñChinese (China) ï Simplified Chinese ï American Keyboardò. The keyboard properties can be 
configured through ñBegin > Control Panel > Clock, Language and Region > Region and Language > 
Change Keyboard or Other Input Methodò.  

c) Connecting mouse  

Windows 7 will automatically detect the mouse connected to the instrument. The mouse properties 
can be configured through ñBegin > Control Panel > Hardware and Sound > Devices and Printers > 
Mouseò.  

d) Printer  

Use Windows Control Panel to configure printers. Using an external USB mouse and an external 
USB keyboard makes the printer configuration easier. If you need to install a new printer, you only need 
to install the printerôs driver. The printer manufacturer will provide the printer installer. You can also install 
the driver through the external USB optical drive.  

2) Configuring GPIB  

The user may need to modify the GPIB address when building a system with a signal generator. The 
GPIB address of the machine is 19 by default.  

The method to change the GPIB address is as follows:  

Press the ȍSystemȎ key on the front panel or click the [System] function area on the screen to 

select [GPIB Port] and enter an interface as shown in Fig. 3.9. Then modify the address in GPIG address 
bar in the Configuration Dialog by using number keys on the front panel or touching the screen.   

 

Fig. 3.9 GPIB Port Setting 

3) Configuring network  

a) Changing host name  

The host name (computer name) of 1465 series signal generator is preset as ñ41-PCò before 
delivery. To avoid duplication of name in a network, users can change the host name at their own 
discretion when multiple instruments are connected in a network. The host name shall be changed by 
following the steps below: (or by reference to Microsoft Windows 7 help document.)  

Step 1: Press the ȍSystemȎ key or click the [System] function area on the screen to select 
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[LAN Port] and enter the Network Properties Setting page as shown in Fig. 3.10, where the 
current LAN ñHost Nameò is displayed.  

Step 2. Edit and enter a new host name, and close the current dialog.   

 

Fig. 3.10 LAN Port Configuration 

b) Configuration of IP Address, Subnet Mask and Default Gateway  

The IP address and gateway are preset to be automatically obtained as default before delivery. The 
IP address, subnet mask and default gateway can be changed manually. The IP address, subnet mask 
and default gateway can be changed in the dialog shown in Fig. 3.10, as detailed in the steps in the 
above ña) Changing the host nameò or by reference to Microsoft Windows 7 help document.  

c) Changing system firewall settings  

The firewall is used to prevent unauthorized users from operating the instrument remotely. 
Therefore, it is recommended by the manufacturer to open the firewall protection. The firewall protection 
connected to the system and all ports related to remote operation is enabled before delivery.  

Only the administrator has the permission to change the firewall settings.  

3.1.2.4 Windows 7 system security and maintenance  

1) Antivirus software  

Installing antivirus software may have some negative effects on the performance of the instrument, 
and it is strongly advised that users do not to use the instrument as a common computer to browse or 
transfer documents so as not to get infected with virus.  

Before using USB mobile storage devices, a computer with the latest antivirus software should be 
used to process these mobile devices to kill virus may exist and ensure that they do not become a viral 
carrier.  

Once the system platform of the signal generator is infected with viruses, the viruses will have a 
negative impact on the operation and use of the instrument. It is recommended that the user should 
carry out the system recovery in such a case. See ñ2) System maintenanceò for the system recovery 
operations.  

2) System maintenance  

a) Windows 7 Backup  

It is suggested that the user should backup the system regularly, and the instrument data and 
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system can be completely backed up by using the "System Recovery Tool" of this instrument. For the 
specific operation, refer to "System Backup and Recovery" . 

Before using the instrument for other purposes other than normal use such as long-term Internet 
connection and installing third-party software, it is recommended to backup the instrument system to 
avoid accidental inflection of virus and other operations harmful to the system.  

The Windows 7 operating system has the same data backup function that can backup all data on 
the instrument and create a system disk that can be used to restore Windows in case of serious failure. 
For more information, refer to the Help and Reference functions of Windows 7. Additionally, third party 
backup software can be used, but there is a need to ensure that this software does not conflict with the 
instrumentôs system software. It is recommended to backup the system data on external devices such as 
a network hard drive or USB hard drive.  

b) Windows 7 system recovery  

Windows 7 has the system recovery function that can restore the system to the state of a previous 
moment. However, the built-in system backup recovery function of Window cannot work successfully 
every time, so itôs not recommended to use this backup program.  

3) Partitions and use of hard disk  

The hard disk has three partitions: ñC:ò, ñD:ò and ñE:ò.   

Disk C is a system disk containing Windows 7 operating system.   

Disk D stores the instrument applications and data. It can also install third-party software to disk D. 
Disk D is a sole drive for program backup and recovery.   

Disk E is mainly used for data backup and storage. It contains system data on disk C, instrument 
data on disk D and software data backup stored by users. Backup data in Disk E can be copied to 
external storage media so that even the hard drive needs to be replaced, only the backup data will be 
recovered to the new hard drive.  

3.1.2.5 System backup & recovery  

1) Hard drive OS or data recovery  

The signal generatorôs hard drive recovery system can used to fix software errors on Disk C (may 
be caused by loss of system files or data) or recover the original factory data.  

Recovery of original factory data will affect on the following entries:   

ü User-defined Windows 7 settings, such as newly added user accounts, need to be reset after 
system recovery;  

ü Other third-party software installed by users needs to be re-installed after system recovery.  

The data generated during configuration should be stored in the Disk D; it is recommended to 
periodically transfer the data to a computer or other storage media through local network connections.  

2) How to use the instrument recovery program  

Step 1. Check if the instrument is shut down.  

Step 2. Plug a standard keyboard into the USB interface on the rear panel.  

Step 3. Switch on the instrument and after the display of manufacturer information, an OS 
menu with timer appears:   

When the timer counts down to 0, use the Up/down arrows on the standard keyboard to highlight the 
[System Recovery Tool] and press Enter after selecting it.  

Step 4. Perform the recovery in the recovery program screen as below:  

1) Select and run GHOST 8.2 wizard tool shelf and wait to enter the prompt interface of next 
action.  

2) Select Item 5 to start GHOST 8.2 manual operation and wait to enter GHOST 8.2 operating 



3 Start Guide  

3.2 Description of front and rear panels  

32 

 

interface, and press Enter when a dialog with OK button appears.  

3) Select LocalĄPartitionĄFrom Image; in the OpenFileDialog, activate the ñFile nameò input box 
by using the Tab key and enter d:\system.gho.  

4) In the pop-up SelectSourcePartition and SelectFile Dialog, switch to click OK by using the Tab 
key and press Enter. In the pop-up SelectObjectDeviceDialog, switch to click OK by using the Tab 
key and press Enter. In the pop-up SelectObjectPartitionDialog, select Partition 1, and switch to 
click OK by using the Tab key and press Enter.  

5) In the Alert & Confirmation Dialog, select Yes and press Enter.  

6) The the system recovery finishes, reboot as prompted.  

Step 5. After the instrument reboots, the system will be restored to the status of last backup.   

Step 6. After system recovery, we recommend that users do a self test on the instrument 
after it runs steadily 30 min after startup to check for errors.  

3.1.3 Routine maintenance  

This section introduces the routine maintenance method of the 1465 series signal generator.  

 ̧ Cleaning method ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ32 

 ̧ Maintenance of testing port ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ32 

3.1.3.1 Cleaning method  

1) Cleaning of instrument surface  

Clean the instrument surface as per the following steps:  

Step 1.  Power off the instrument, and disconnect the power cord from the instrument;  

Step 2. Gently wipe the surface with dry or slightly moistened soft cloth. Do not wipe the 
inside of the instrument.  

Step 3.  Do not use chemical cleaning agents such as alcohol, acetone, or dilutable cleaning 
agents.  

2) Cleaning of display  

After the instrument is used for a period of time, it is necessary to clean the LED. Please operate 
according to the following steps:  

Step 1.  Power off the instrument, and disconnect the power cord from the instrument;  

Step 2.  Use clean soft cotton cloth dampened with cleaning agents to gently wipe the 
display panel;  

Step 3.  Dry the display with clean soft cotton cloth;  

Step 4. Connect the power cord after the display is dried completely.  

 

 

Clean the display  

There is a layer of ESD protection coating on the surface of the display, so never use any cleaning 
agent containing fluoride, acid or alkali. Do not spray the cleaning agent directly onto the display panel, 
otherwise the cleaning agent may leak into the internal of the instrument, causing damages.  

3.1.3.2 Maintenance of testing port  

The front panel of 1465 series signal generator has a type N (female) or 3.5mm/2.4mm/1.85mm 
(male) port and several BNC ports (female). A damaged connector or dust inside will affect RF band test 
result. Therefore, maintain such connectors in a manner as described below:  

CAUTION  
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ü Connectors shall be kept clean and away from dust;  

ü To prevent ESD, do not directly contact the connector surface;  

ü Do not use a damaged connector;  

ü Clean connectors with a dryer, and do not grind the surface with a tool like abrasive paper.  

 

 

Impedance matching of ports  

The front RF ports for 1465 series signal generator are 50ɋ type-N (female) or 
3.5mm/2.4mm/1.85mm (male) connectors. Using a connector with unmatched impedance will cause 
damage to it.  

3.2 Description of front and rear panels  

This section presents the composition and functions of front and rear panels for the 1465 series 
signal generator.  

 ̧ Description of front panel ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ33 

 ̧ Description of rear panel ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ35 

3.2.1 Description of front panel  

This section introduces the composition and functions of front panel of 1465 series signal generator, 
which is illustrated below (Fig. 3.11) and itemized in Table 3.5: 

 

Fig. 3.11 Front Panel  

1. Display screen 

2. Soft keys  

3. Function area  

4. Input area  

5. AM input  

6. FM/ūM input  

7. Pulse input  

8. Monitor output  

9. Sync output  

10. LF output  

11. RF switch  

12. Modulation switch  

13. External detection input  

14. RF output  

15. Q input  

16. I input  

17. USB port  

18. Power button  

19. Reset key  

 

CAUTION  
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Table 3.5 Description of Front Panel  

No.  Name  Description  

1 Display screen  

LED display, used for showing all the measurement results, states and setup 
information, allowing switching between different measurement tasks. For 
more information of the operating interface, please refer to ñ3.3.1.1 Main 
features of operating interfaceò.  

2 Soft keys  
When a soft key is pressed, the display area will show the menu name 
corresponding to the left of the key. Pressing a soft key will select the 
adjacent menu item.  

3 Function area  

It comprises hard keys on the front panel, pressing any one of them can 
perform a corresponding function of them such as frequency, power, sweep, 
modulation, baseband mode, I/Q, arbitrary waveform, calibration, display, 
trigger, confirmation, exit, menu, system, store/call, file, print, reset and local.  

4 Input area  
It includes arrow keys, knobs, Ŷ/ï(backspace key/minus). All inputs can be 
changed by using the keys and knobs in this area.  

5 AM input  BNC female, inputting fixed ±1Vp, for external AM.  

6 FM/ūM input  BNC female, inputting fixed ±1Vp, for external FM/PM.  

7 Pulse input  
BNC female, inputting pulse signals compatible with TTL voltage, with input 
impedance of 2kɋ.  

8 Monitor output  
BNC female, outputting pulse signals compatible with TTL voltage and 
consistent with modulation envelope in any pulse mode, with rated source 
impedance of 50kɋ.  

9 Sync output  
BNC female, outputting a synchronous TTL-compatible pulse signal with 
rated value width of 20ns internally and during trigger pulse modulation, with 
rated source impedance of 50ɋ.  

10 LF output  
BNC female, outputting low frequency signals of frequency 0.01Hz ~ 10MHz, 
amplitude 40mVp~ 4Vp and impedance 50ɋ through setup.  

11 RF switch  
RF output on/off, when activated, the green light on the right of the key goes 
on, indicating RF is turned on, or else, RF is turned off.  

12 
Modulation 
switch  

Modulation on/off, the Modulation Configuration Dialog can be opened to set 
corresponding parameters as needed.  

13 
External 
detection input  

BNC female, providing amplitude control.  

14 RF output  
The signal output port of the instrument has output impedance of 50ɋ and 
reverse power of 0.5W.  

15 Q input  
BNC female, receiving ñQò input of I/Q modulation, with input impedance of 
50ɋ.  

16 I input  
BNC female, receiving ñIò input of I/Q modulation, with input impedance of 
50ɋ.  

17 USB port  
It is used to connect mouse and keyboard to upgrade system software and 
back up data.  

18 Power button  

When the instrument is in Standby mode, the left yellow indicator lamp 
above the power button goes on; pressing the power button will turn on the 
right green indicator lamp above it, indicating that the instrument is 
ñworkingò.  

19 Reset key  
Clicking it will restart the instrument for a self test. After initialization, the 
manufacturer default or user-defined settings will be activated.  
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3.2.2 Description of rear panel  

This section introduces the composition and function of rear panel for the 1465 series signal 
generator, which is illustrated below (Fig. 3.12) and itemized in Table 3.6.  

  

Fig. 3.12 Rear Panel  

1. Broadband I input  

2. Broadband I input  

3. Broadband Q input  

4. Broadband Q input  

5. I output  

6. I output  

7. Q output  

8. Q output  

9. IQ clock  

10. IQ data  

11. Trigger input  

12. Code-pattern trigger input  

13. Symbol clock  

14. Marker 1  

15. Marker 2  

16. Marker 3  

17. Marker 4  

18. Power button  

19. Power input  

20. 1-50MHz input  

21. 10MHz output  

22. LAN  

23. USB  

24. Source module port  

25. GPIB  

26. Sweep output  

27. Z-axis blanking/frequency 
scale output  

28. Trigger output  

29. Fly-back output  

30. Stop sweep input/output  

31. Trigger input  

 

Table 3.6 Description of Rear Panel  

No.  Name  Description  

1 Broadband I input  
BNC female, external baseband signal I input when external 
broadband is chosen in IQ modulation.  

2 Broadband I input  
BNC female, external baseband signal I input when external 
broadband is chosen in IQ modulation.  

3 Broadband Q input  
BNC female, external baseband signal Q input when external 
broadband is chosen in IQ modulation.  

4 Broadband Q input  
BNC female, external baseband signal Q input when external 
broadband is chosen in IQ modulation.  

5 I output  BNC female, channel I output of internal baseband signal generator.  

6 I output  BNC female, channel I output of internal baseband signal generator.  

7 Q output  BNC female, channel Q output of internal baseband signal generator.  

8 Q output  BNC female, channel Q output of internal baseband signal generator.  

9 IQ clock  
SMA female, IQ serial clock input in baseband mode and external data 
source, with level compatibility of 3.3V-LVTTL.  
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No.  Name  Description  

10 IQ data  
SMA female, IQ serial data input in baseband mode and external data 
source, with level compatibility of 3.3V-LVTTL.  

11 Trigger input  
SMA female, external trigger signal input in baseband and arbitrary 
waveform mode, with level compatibility of 3.3V-LVTTL.  

12 
Code-pattern trigger 
input  

SMA female, external code-patter trigger input in baseband and 
arbitrary waveform mode, with level compatibility of 3.3V-LVTTL.  

13 Symbol clock  
SMA female, symbol clock input in baseband mode and external data 
source, with level compatibility of 3.3V-LVTTL.  

14 Marker 1  
Output token 1 of arbitrary waveform setting for arbitrary waveform 
modulation.  

15 Marker 2  
Output token 2 of arbitrary waveform setting for arbitrary waveform 
modulation.  

16 Marker 3  
Output token 3 of arbitrary waveform setting for arbitrary waveform 
modulation.  

17 Marker 4  
Output token 4 of arbitrary waveform setting for arbitrary waveform 
modulation.  

18 Power button  Master power switch of the instrument.  

19 Power input  
Power plug, parameter requirements: 220 V (±10%), 50 Hz (±5%), 
200W.  

20 1-50MHz input  
BNC female, receiving frequency reference signals of 1-50MHz, step 
1Hz and -5~+10dBm from external time base.  

21 10MHz output  BNC female, signal level>+4dBm, typical output impedance of 50ɋ.  

22 LAN  It is used for software upgrading and control.  

23 USB  
It is used for connecting a mouse, a keyboard, system software 
upgrading and data backup.  

24 Source module port  
It is used for millimeter-wave SPSP, supporting frequency multiplier 
source module of 82406 series produced by CETC.  

25 GPIB  Standard IEEE488 interface, support SCPI language.  

26 Sweep output  
BNC female, outputting voltage proportional to sweep frequency, 0V 
and 10V corresponding to frequency start and stop, respectively 
(0-10V corresponds to overall frequency range in CW working mode).  

27 
Z-axis 
blanking/frequency 
scale output  

BNC female, outputting positive pulse (+5V for load of 2kɋ) during 
flyback of RF output or band switching; outputting negative pulse (-5V) 
for RF output = activated frequency scale frequency.  

28 Trigger output  
It outputs 1ɛs TTL low pulse for each frequency conversion in sweep 
mode.  

29 Fly-back output  
It outputs TTL high level when sweep starts, and TTL low level when 
sweep stops.  

30 
Stop sweep 
input/output  

BNC female, outputting TTL high level when sweep starts, and TTL 
low level when sweep stops, a forced stop of sweep is allowed when 
externally grounded.  

31 Trigger input  
BNC female, TTL rising edge active, used for external trigger step and 
frequency hopping in list sweep.  
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3.3 Basic configuration method  

This section presents basic settings and configuration methods of the 1465 series signal generator, 
including:  

 ̧ Description of basic settings ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ37 

 ̧ Examples of operation ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ42 

 ̧ Description of main configuration scenarios ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ51 

3.3.1 Description of basic settings  

This section introduces the main features of UI and basic methods of configuration settings of 1465 
series siginal generator, which will be used in subsequent different configuration tasks. This section 
includes:  

 ̧ Main features of operating interface ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ37 

 ̧ Common methods of configuration settings ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ38 

3.3.1.1 Main features of operating interface  

The front panel LED display is used for showing the UI which is a new-type visual GUI clearly 
displaying the whole process of signal output. The operating interface is divided into different areas 
according to the function modules and allows concurrent operation of multiple modules, display of states, 
parameter settings and configuration results of all configuration tasks. This section focuses on the 
composition and functions of UI. The operating interface is illustrated below (Fig. 3.13) and itemized in 
Table 3.7:  

 

Fig. 3.13 Operating Interface  

Table 3.7 Display annotation item description  

No.  Name  Description  

1 Main information 
area  

It displays main parameter values: Frequency, amplitude, modulation 
ON/OFF, RF ON/OFF and modulation state. It corresponds to the frequency 
display, amplitude display, modulation switch and RF switch as shown in 
Fig. 3.13.  

2 Function area  Clicking a function in this area by touching the screen or pressing a function 
key on the front panel will display the corresponding menu in this area. It 
corresponds to the function area as shown in Fig. 3.13.  
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3 Status display 
area  

It displays the instrument operating mode and state, and the current latest 
warning/error message. It corresponds to the status display and modulation 
display as shown in Fig. 3.13.  

3.3.1.2 Common methods of configuration settings  

 

 

 

The instrument supports operation by screen touch or front panel. 

The GUI of 1465 series signal generator can be operated by screen touch or front panel, and the 
following sections describe the operation of common settings. Method 1 is operation by screen touch, 
and method 2 is by front panel.  

1) ȍRF ON/OFȎ operation  

Method 1: Click the [RF] function area  in the main information display area on the screen 
to turn on RF and click this button to turn it off.  

Method 2: Press the ȍRF ON/OFȎ key on the front panel to switch on or off RF.  

2) Setting the frequency of CW  

Method 1: Click the [Frequency] function area  in the configuration information display 
area on the screen to open the Frequency Configuration Dialog; click the [CW] edit box which is selected, 
enter a value and press the unit key.  

Method 2: Press the ȍFrequencyȎ on the front panel to open the Frequency Configuration Dialog, 

turn the knob (RPG) on the front panel to select an entry. An entry is selected when a yellow-lined box 

appears around ȍCWȎ.   

 

Press the knob (PRG) to make the ȍCWȎ option editable.   

 

Finally, enter a value by a key on the front panel and press the unit key.  

Note: It is a must to press the unit key or Enter to end typing after all numeric values are entered.  

3) Increasing (decreasing) the frequency of CW  

The frequency of CW can be output after setting a fixed value or increased (decreased) in a digit 
position by using arrow keys (knob). For example, in the CW option, move the cursor by using left and 
right arrow keys to select a digit position to be changed, and change the value in the currently selected 
position so as to switch frequency at fast step.   

 

Additionally, in the CW option, move the cursor to the far left and wait for the cursor to disappear, 
then press up and down arrow keys or the knob to increase or decrease the CW input at the preset step.  

NOTE  
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4) Selecting a configuration dialog  

Method 1: Click a corresponding button in the instrument configuration area on the screen to open 
the corresponding configuration dialog. For example, clicking the [Power] function area will open the 
Ampl Config Dialog. Operations related to power setting can be performed in this dialog.  

Method 2: Press a corresponding key on the front panel to open the corresponding configuration 

dialog. For example, pressing the ȍAmplitudeȎ key on the front panel will open the Ampl Config Dialog.  

5) ON/OFF button control  

The operation is described by taking the ñFreq Ref Switchò for example:  

Method 1: Click the button on the screen to switch on or off the frequency reference.  

Method 2: Turn the front panel knob and press it when it is selected to switch on or off the 
frequency reference.  

 

 

The blue block indicates the currently selected status.  

6) Drop-down box operation  

Method 1: Click the drop-down box control on the screen to expand the box and select an entry by 
touching an input.  

Method 2: Turn the front panel RPG to make the drop-down box control selected.   

 

Depress RPG to expand the drop-down box.   

 

Turn RPG or use arrow keys to select the required item.   
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Press RPG or Enter to finish editing.  

7) Editing data  

Data input contains two parts: data input and unit selection. Selecting different units will indicate 
data in different units of precision.   

 

The operating data can be entered by screen touch or number keys on the front panel.  

Method 1: Click the ñFreq Startò data input box area to make frequency ñEditableò, then enter data 
and edit it.   

 

Method 2: Turn the front panel knob, when the ñFreq Startò data input box is selected, press the 
knob to make the box ñEditableò, then enter data and edit it. After editing, press the knob again to make 
the data input box selected, and then operate other controls by turning the knob.  

 

 

Focus order of input box 

To facilitate user input, the focus order of data input box is put in the first place among the focus 
orders of all controls in the current configuration dialog, that is, the data input box is directly editable 
when a configuration dialog is opened.  

NOTE  
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8) Editing list  

The 1465 series signal generator has a list editing function whereby the list of information needs to 
be manually edited. The list is illustrated in Fig. 3.14. The list has embedded input and switch controls. 
Drop-down box control, button control. 

Method 1: A list cell can be edited by clicking it on the screen, which can be input box control or 
switch control. Drop-down box control, button control. The editing methods of these controls are the 
same as those described in 1) - 7).  

Method 2: Turn the front panel RPG to select a list.   

 

Pressing the knob will select a line for editing, and turning the knob or pressing arrow keys will 
select each line in turn.   

 

Pressing left and right arrow keys will select a cell in turn. A yellow-lined box will appear when a cell 
is an editable control which can be edited by following the steps in 1) - 7) by pressing the knob.   

  

  

Fig. 3.14 Table Editing Schematic  

9) Shortcut operations  

The main interface supports shortcut operations of modulation ON/OFF and working mode. The 
instrument status can be fast switched by screen touch. There is a prompt display of current status 
information on the left of each function module, as shown in Fig. 3.15.   
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Fig. 3.15 Shortcut Operations Schematic  

3.3.2 Example of operation  

This section gives step-by-step instructions on common but important basic settings and functions 
of the instrument and aims to enable quicker learning of instrument features and basic configuration 
methods.  

Firstly, make preparations before operation by following the steps below:  

Step 1. Power on the instrument;  

Step 2. Initialize the system settings;  

Step 3. Warm it up for 10min;  

Step 4. Proceed as follows when no error message appears on the main interface.  

 

 

The following instructions are given by taking the operation of front panel and screen touch for 
example.  

3.3.2.1 Setting RF output of CW  

1) Setting RF output frequency  

Example: Set RF output frequency to 500MHz and increase or decrease it by 1MHz each time.  

Operation steps:  

Step 1. Reset.  

Press the ȍResetȎ key to set the instrument to the manufacturer-specified state.  

 

 

 

Description  
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Instrument reset state  

The instrument reset condition can be set on request to the user-specified state. But the 
manufacturer-specified state shall be used in the following example. For details, refer to ñ3.4.1.1 
Instrument reset stateò.  

Step 2. RF ON.  

Press ȍRF ON/OFFȎ or click the [RF] function area on the screen to switch on RF and output RF 

signals.  

Now the RF ON/OFF status area on the front panel operating interface will display ñRF ONò.  

Step 3. Set CW to 500MHz.  

ü Edit frequency;  

Press ȍFrequencyȎ or click the [Frequency] function area on the screen to display the pop-up Ampl 

Config Dialog;  

Clockwise or (counterclockwise) turn the front panel RPG to select the Frequency input box and 
make it editable by pressing the knob or clicking the box on the screen. The frequency value shown in 
the current edit box is the system default or the value set during the last CW operation. Enter 500MHz 
and end typing, and then the frequency shown in the main information display area will be refreshed 
synchronously.  

Step 4. Set the frequency step to 1MHz.  

ü EditFreq Step.  

Clockwise (or counterclockwise) turn the front panel knob to select the Frequency Step edit box in 
Frequency Setting and make it editable by pressing the knob or clicking the Frequency Step edit box on 
the screen. Enter 1MHz and end typing.  

Step 5. Increment operation  

ü Press arrow keys to implement step-by-step operation.  

Clockwise (or counterclockwise) turn the front panel RPG or touch the screen to select CW input 
box. Move the cursor in the edit box cursor to the leftmost end, and press up and down arrow keys or 
those on the virtual keyboard to increase CW in increments of 1MHz. Alternatively, locate the cursor in 
the input box to MHz, and press up and down arrow keys or those on the virtual keyboard to implement 
the above operation. In this case, the RF output port emits CW signals at a step of 1MHz.  

NOTE  
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Fig. 3.16 Setting CW to 500MHz at a Step of 1MHz 

 

 

Focus order of CW/Power input box  

To facilitate user input, the CW/Power input box automatically becomes editable when the 
Frequency/Ampl Config Dialog is opened.  

 

 

 

Step-by-step change of parameters in input box  

When the input box is editable, step-by-step change of input parameters is possible by front panel 
RPG or arrow keys.  

2) Set frequency reference and offset  

When the frequency reference is turned on, the frequency-related parameters are relative values 
based on the currently set frequency reference. For example: The frequency shown in the main 
information display area is the difference between the RF output frequency and the frequency reference.  

Example: Set the frequency reference to 500MHz and offset to 100MHz.  

Operation steps:  

Step 1. Reset.  

Press the ȍResetȎ key to set the instrument to the manufacturer-specified state.  

Step 2. Set CW to 1.5GHz and frequency reference to 500MHz.  

ü Edit the frequency value as 1.5GHz;  

Press the ȍFrequencyȎ key or click the [Frequency] function area on the screen to display a pop-up 

Frequency Configuration Dialog on the UI; then set CW to 1.5GHz.  

ü Edit the frequency reference as 500MHz;  

Clockwise or (counterclockwise) turn the front panel RPG to select Freq Ref Switch, and turn it on 
by pressing the knob or touching the screen. Clockwise or (counterclockwise) turn the front panel RPG 

NOTE  

NOTE  
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to select the Freq Ref input box. Make the Freq Ref input box editable by pressing the knob or touching 
the screen; the frequency reference shown in the current edit box is the system default or the value set 
during the last frequency reference operation. Now enter 500MHz and end typing, then the frequency 
shown in the main information display area is actual RF output frequency minus the frequency reference 
(1GHz = 1.5GHz - 500MHz), and the frequency indicated in the main information display area is prefixed 
by a ñreferenceò mark, now the ñFreq Ref OFF/ONò is set to ñONò.  

If the frequency reference is turned off, the frequency shown in the main information display area is 
the actual RF output frequency.  

 

Fig. 3.17 Setting Freq Ref to 500MHz 

Step 3. RF ON.  

Press ȍRF ON/OFFȎ or click the [RF] function area on the screen to switch on RF and output RF 

signals.  

Now the RF ON/OFF status area on the front panel operating interface shows ñRF ONò.  

Step 4. Set the frequency offset to 100MHz.  

ü Edit frequency offset as 100MHz;  

Clockwise (or counterclockwise) turn the front panel RPG to select the Freq Offset edit box. Make 
the Freq Offset edit box editable by pressing the knob or touching the screen, and enter 100MHz to set 
the frequency offset to 100MHz. Now the frequency shown in the main information display area is 
1.1GHz (output frequency (1.5GHz) ï frequency reference (500MHz) + frequency offset (100MHz)). And 
the RF output frequency remains 1.5GHz.  
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Fig. 3.18 Setting Freq Offset to 100MHz 

 

 

 

ñOffsetò mark in front of frequency  

If the frequency reference is turned on or the frequency offset is not 0. There will be an ñoffsetò mark 
above the frequency value shown in the main information display area.  

If the frequency reference is turned off or the frequency offset is 0, the frequency value shown in the 
main information display area is actual RF output frequency.  

3) Setting RF output power  

The 1465 series signal generator provides power output of fixed amplitude in CW and sweep mode, 
with power ranging from -20dBm to +30dBm (-130dBm ~ +30dBm for signal generators with a step 
attenuator ).  

 Example: Set the power level to 0dBm. 

Operation steps:  

Step 1. Reset.  

Press the ȍResetȎ key to set the instrument to the manufacturer-specified state.  

Step 2. RF ON.  

Press ȍRF ON/OFFȎ or click the [RF] function area on the screen to switch on RF and output RF 

signals.  

Now the RF ON/OFF status area on the front panel operating interface shows ñRF ONò.  

Step 3. Set the power to 0dBm.  

ü Edit the power value as 0dBm;  

Press the ȍAmplitudeȎ key or click the [Power] function area on the screen to display a pop-up 

Ampl Config Dialog, as shown in Fig. 3.19;  

Clockwise (or counterclockwise) turn the knob to select the Power input box, and make the box 
editable by pressing the knob or touching the screen; the currently displayed power is the system default 
or the value set during the last power operation. Enter 0dBm in the input box and end typing. The power 

NOTE  
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shown in the main information display area is a new value.  

 

Fig. 3.19 Power Level of 0dBm 

 

 

 

Power level entered out of power setting range of the instrument  

The power input box has a preset range of input and displays the upper and lower limits closest to 
the input value. If a power level out of the range of fixed-amplitude power is entered, the status display 
area will give a warning message indicating ñAmplitude Not Fixedò.  

4) Set amplitude reference and offset  

When the amplitude reference is turned on, the power-related parameters are relative values based 
on the currently set amplitude reference. For example: The frequency shown in the main information 
display area is the difference between the RF output frequency and the frequency reference.  

 Example: Set the power frequency to 10dBm and offset to 5dB.  

Operation steps:  

Step 1. Reset.  

Press ȍResetȎ to set the instrument to the manufacturer-specified state.  

Step 2. Set the power to 0dBm.  

Press theȍAmplitudeȎkey and turn the front panel RGP to select the Power input box or click the 

[Power] function box on the screen to make it editable; enter the power value of 0dBm;  

Step 3. Set the amplitude reference to 10dBm.  

ü Edit the amplitude reference as 10dBm;  

Clockwise (or counterclockwise) turn the front panel RPG to select Ampl Ref Switch, and turn on the 
amplitude reference by pressing the knob or clicking Power Frequency ON on the screen.  

Clockwise (or counterclockwise) turn the front panel RPG to select the Ampl Ref input box. Press 
the knob to make the box editable; the amplitude reference currently shown in the box is the system 
default or the value set during the last amplitude reference operation. Enter 10dBm and end typing. Then 
the power shown in the main information display area is actual RF output power minus the frequency 

NOTE  
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reference -10dBm (RF output power (0dBm) ï amplitude reference (10dBm)), and Ampl Ref is turned on, 
as shown in Fig. 3.20.  

If the amplitude reference is turned off, the power shown in the main information display area is the 
actual RF output power.  

 

Fig. 3.20 Power Level of 0dBm with Reference of 10dBm 

Step 4. RF ON.  

Press the ȍRF ON/OFFȎ key to switch on RF and output RF signals.  

Now the RF ON/OFF status area on the front panel operating interface shows ñRF ONò.  

Step 5. Set the amplitude offset to 5dB.  

ü Edit the amplitude offset as 5dB;  

Clockwise (or counterclockwise) turn the front panel knob to select the Ampl Offset edit box in 
Power Setting, and make the box editable by pressing the knob or touching the screen. Set the 
amplitude offset to 5dB by entering 5dB.  

Now the power shown in the main information display area is -5dBm (RF output power (0dBm) ï 
amplitude reference (10dBm) + amplitude offset (5dB)). The RF actual output power remains 0dBm. in 
Fig. 3.21.  
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Fig. 3.21 Ampl Offset of 5dB 

 

 

ñOffsetò mark in front of power  

If the amplitude reference is turned on or the amplitude offset is not 0. There will be an ñoffsetò mark 
above the power value shown in the main information display area.  

If the amplitude reference is turned off or the amplitude offset is 0, the power value shown in the 
main information display area is actual RF output power.  

3.3.2.2 Modulation signal  

The modulating pulse of the 1465 series signal genereator supports AM, FM/PM and pulse 
modulation. This section presents how to turn on and set the modulating signal by taking AM and pulse 
modulation for example.  

1) Amplitude modulation (AM)  

 Example: Generate an AM signal with local frequency of 3.5GHz, power of 0dBm, modulation 
rate of 0.001MHz and depth of 30%.  

Operation steps:  

Step 1. Set RF output signal:  

Set CW to 3.5GHz and power level to 0dBm.  

Step 2. Activate the AM Configuration Dialog:  

Operate the AM Configuration Dialog that pops up on the interface by pressing the ȍAMȎ key or 

cliking [Amplitude Modulation] in [Simulation Modulation] on the screen. Alternatively, select the

ȍModulation ON/OFFȎkey to open the Modulation Config Dialog and switch to the AM Configuration 

Dialog.  

Step 3. Set the AM waveform:   

Clockwise (or counterclockwise) turn the knob to select the AM Waveform combo box, and press 
the knob to activate the option, and select ñSincò by pressing up and down keys or clicking the AM 
Waveform combo box on the screen.  

Step 4. Set AM type:  

NOTE  
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Clockwise (or counterclockwise) turn the knob and select AM type as ñLinearò by pressing the knob 
or clicking the option on the screen.  

Step 5. Set AM source:  

Clockwise (or counterclockwise) turn the knob and select the ñINTò option in AM Source by pressing 
the knob or touching the screen.  

Step 6. Set deep AM:  

Clockwise (or counterclockwise) turn the knob and select the ñOFFò option in Deep AM by pressing 
the knob or touching the screen.  

Step 7. Set the modulation rate:  

Clockwise (or counterclockwise) turn the knob to select the Modulation Rate input box, and make 
the box editable by pressing the knob or clicking it on the screen. Enter 0.001 MHz and end typing.  

Step 8. Set AM depth:  

Clockwise (or counterclockwise) turn the knob to select the AM Depth input box, and make the box 
editable by pressing the knob or clicking it on the screen. Enter 30% and end typing.  

Step 9. Turn on RF.  

Press ȍRF ON/OFFȎ or click the [Power] function area on the screen to switch on RF and output 

RF signals.  

Now the RF ON/OFF status area on the front panel operating interface shows ñRF ONò.  

Step 10. Turn on AM:  

Clockwise (or counterclockwise) turn the knob to select the AM Switch option, and turn it on by 
pressing the knob or clicking the option on the screen. Now the modulation indication area in the main 

information display area shows and the text message area tabulates AM component information, 
Indicating that AM is activated and the instrument is emitting amplitude-modulated signals from RF 
output connector.  

 

Fig. 3.22 Setting of Amplitude-modulated Signals 

2) Pulse modulation  

The 1465 series signal generator produces modulating pulse supporting PRF jittered, staggered 
and sliding, and can generate complex pulse-modulated RF signals.  

 Example: Generate a pulse-modulated signal with local frequency of 3.5GHz, power of 0dBm, 
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width of 50µs and period of 1ms.  

Operation steps:  

Step 1. Set RF output signal:  

Set CW to 3.5GHz, power level to 0dBm andȍRF ON/OFFȎto ON.  

Step 2. Activate the Pulse Modulation Configuration Dialog:  

Display a pop-up Pulse Modulation Configuration Dialog on the UI by pressing the ȍPulseȎ key or 

cliking the [Pulse] function area on the screen.  

Step 3. Set the pulse source:   

Clockwise (or counterclockwise) turn the knob to select the ñAutoò option in the Pulse Source combo 
box, and select the ñAutoò option by pressing the knob or clicking the option in the Pulse Source combo 
box on the screen.  

Step 4. Set the pulse width:  

Clockwise (or counterclockwise) turn the knob to select the Pulse Width input box, and make the 
box editable by pressing the knob or clicking it on the screen. Enter 50MHz and end typing.  

Step 5. Set the period:   

Clockwise (or counterclockwise) turn the knob to select the Period input box, and make the box 
editable by pressing the knob or clicking it on the screen. Enter 1ms and end typing.  

Step 6. Turn on the pulse modulation:  

Clockwise (or counterclockwise) turn the knob to select the Pulse Modulation Switch option, and 
turn it on by pressing the knob or clicking the option on the screen. Other option values in the Pulse 
Configuration Dialog are defaults.  

Now the modulation indication area in the main information display area shows  and the 
text message area tabulates the component information of pulse modulation.  

 

Fig. 3.23 Setting of Pulse-modulated Signals 

3.3.3 Description of main configuration scenarios  

The function configuration modules of 1465 series signal generator correspond to their respective 
configuration dialogs and centrally manage the relevant parameter information to facilitate parameter 
setting and editing for specific functions. The function configuration dialogs include:  
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 ̧ Frequency ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ52 

 ̧ Amplitude ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ53 

 ̧ Sweep ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ54 

 ̧ Simulation modulation ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ56 

 ̧ Base ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ57 

 ̧ System ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ58 

See ñAppendix Dò for keyboard shortcuts of function configuration dialogs.  

3.3.3.1 Frequency  

The Frequency Configuration Dialog is used for setting RF output frequency parameters including: 
CW, frequency step, frequency offset, frequency reference, etc. To facilitate user input, the selection 
order of CW input box is put in the first place among the selection orders of all controls in the Frequency 
Configuration Dialog, that is, the CW input box is directly editable when the Frequency Configuration 

Dialog is opened for the first time. Pressing the ȍFrequencyȎ key on the front panel or clicking the 

[Frequency] function area on the screen will display a pop-up Frequency Configuration Dialog on UI, as 
shown below in Figures 3.24 and 3.25.   

 

Fig. 3.24 Frequency Configuration Dialog   
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Fig. 3.25 Frequency Configuration Dialog (other settings)  

As seen above: In all functions relating to frequency, parameters are in Hz, digital inputs end with a 
frequency unit like GHz, MHz, kHz or Hz and the currently shown values and units are accepted by 
pressing Enter (terminator key).  

Parameters in Frequency Configuration Dialog include: CW, relative frequency mode (ON/OFF), 
relative frequency reference, frequency offset, clock multiplier factor, setting of LF signal generator, 
phase reference, phase adjustment and other menus.  

3.3.3.2 Amplitude 

The Ampl Config Dialog is used for setting parameters relating to the power characteristics. 

Pressing theȍAmplitudeȎ key on the front panel or clicking the [Frequency] function area on the screen 

will display a pop-up Ampl Config Dialog on UI, as shown in Figures 3.26 and 3.27. Confirm an 
appropriate unit after completion of digital inputs to end typing. Settings in this dialog include: Power 
level, relative power mode (ON/OFF), relative amplitude reference setting, attenuation control, amplitude 
offset, amplitude step, ALC loop state ON/OFF, search style (Manu/Auto), amplitude reference, do 
search, search output (normal/min), amplitude level control mode, ALC band width (Man/Auto), external 
detector couple coefficient, output blank (ON/OFF).   

 

Fig. 3.26 Ampl Config Dialog  
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Fig. 3.27 Ampl Config Dialog (other settings) 

3.3.3.3 Sweep  

The instrument has three sweep modes including step sweep, list sweep and ramp sweep. Pressing 

the ȍSweepȎ key on the front panel or clicking the [Sweep] function area on the screen will display a 

pop-up Sweep Configuration Dialog as shown in Fig. 3.28. To select the frequency generation mode as 
ñStepò, ñListò or ñRampò, click the corresponding option at the top of the dialog and display a pop-up 
Step/List/ Ramp Sweep Config Dialog as shown in Figures 3.29, 3.30 and 3.31. Users can edit and set 
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the Freq Start and stop, sweep points, dwell time, etc. Additionally, when manual sweep is activated, the 
operation is irrelevant to whether the step/list/ramp sweep mode is selected.  

Settings in this part include: Frequency generation mode, detailed configuration of step sweep, 
detailed configuration of list sweep, detailed configuration of ramp sweep, sweep mode 
[single/continuous], start sweep trigger, manual sweep, etc.  

 

Fig. 3.28 Sweep Configuration Dialog  

 

Fig. 3.29 Step Sweep Configuration Dialog   

 

      Fig. 3.30 List Sweep Configuration Dialog   



3 Start Guide 

3.3 Basic configuration method 

56 

 

 

Fig. 3.31 Ramp Sweep Configuration Dialog  

3.3.3.4 Simulation modulation  

The instrument supports basic simulation modulation including amplitude modulation (AM), 
frequency modulation (FM) and phase modulation (PM). The instrument also allows pulse modulation to 

be enabled by using internal or external signal through digital and analog switches. Pressing the ȍAMȎ, 

ȍFM/ʌMȎ and ȍPulseȎ keys on the front panel or clicking [Amplitude Modulation], [Frequency 

Modulation], [Phase Modulation] in the [Simulation Modulation] function area and the [Pulse] function 
area on the screen will display the pop-up Amplitude Modulation, Frequency Modulation, Phase 
Modulation and Simulation Modulation dialogs, respectively, as shown in Figures 3.32, 3.33,3.34 and 
3.35. The instrument provides standard internal waveforms including sinc, dualsinc, sweepsinc, triangle, 
zigzag, square and noise. Settings in Pulse Modulation Configuration Dialog include: Pulse modulation 

switch, source, width, period, PRF, delay, input reversed phaseȉON/OFFȊ, etc.   

 

Fig. 3.32 Amplitude Modulation Configuration Dialog   

 

Fig. 3.33 Frequency Modulation Configuration Dialog   
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Fig. 3.34 Phase Modulation Configuration Dialog   

 

Fig. 3.35 Pulse Modulation Configuration Dialog  

3.3.3.5 Base   

 

Fig. 3.36 Baseband Configuration Dialog 

The instrument can output real-time baseband signals. Pressing the ȍBaseȎ key on the front panel 

or clicking the [Base] function area on the screen will display a pop-up configuration dialog as shown in 
Fig. 3.36. Customizing the real-time baseband can generate single carrier, implement real-time data 
modulation and control all parameters of digital modulation signals in real time. The characteristics of 
vector-modulated signals can be changed by using various data codes, filter, code rate, modulation type 
and trigger style. The data source and modulation type supported by baseband are as shown in Figures 
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3.37 and 3.38. The settings in real-time baseband menu includes: Baseband ON/OFF, data source, 
symbol rate, filter factor, filter select, etc.  

      

Fig. 3.37 List of Data Source         Fig. 3.38 List of Modulation Type 

3.3.3.6 System  

The System Configuration Dialog is used for setting basic functions of the instrument. Pressing the 

ȍSystemȎ key on the front panel or clicking the [System] function area on the screen will display a 

pop-up System Configuration Dialog (Fig. 3.39) which includes Base Config, GPIB Port, LAN Port, 
Instrument Self Test, Manual Test, etc.  

  

Fig. 3.39 System Configuration Dialog  

3.4 Data management  

This Section introduces the methods for saving/loading of working state, file management, and 
printing/saving of screenshot of the 1465 series signal generator.  
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 ̧ Saving/loading of working state ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ59 

 ̧ File management ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ60 

 ̧ Printing/saving of screenshot ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ63 

3.4.1 Saving/loading of working state  

 ̧ Reset state of instrument ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ59 

 ̧ Saving/loading of user state ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ59 

3.4.1.1 Reset state of instrument  

The 1465 series signal generator provides the user with the option of power-on reset state (Factory, 
User and Last State) as the initial state of start-up configuration. In case of an instrument configuration 
error, the initial state of instrument during normal operation usually can be recovered by resetting the 
instrument state. The settings of reset state of the signal generator are as follows:  

Step 1. Activate the system configuration window:  

Press ȍSystemȎ key or tap [System] on the touchscreen to pop up the system configuration 

window on the user interface, and select [Reset] option, as shown in Figure 3.40.  

Step 2. Set the reset option:  

Turn RPG clockwise (or anticlockwise), select [Reset] combo box, press the knob to activate the 
option, and press the Up and Down keys, or switch among the options of ñFactoryò | ñUserò | ñ Last Stateò 
on the touchscreen to select the reset state of the signal generator.  

ü Select ñFactoryò: Press ȍResetȎ key or restart the instrument, and then the instrument enters 

the factory default state;  

ü Select ñUserò and press the ñSave User Stateò key: The instrument automatically saves the 

current configuration. Press ȍResetȎ key or restart the instrument, and then the instrument is 

initialized to the setting state previously saved by the user.  

ü Select ñ Last Stateò: Press ȍResetȎ key or restart the instrument, and then the instrument 

enters the state automatically saved before the shutdown last time.  

 

Figure 3.40 Setting of Reset State 

3.4.1.2 Saving/loading of user state  

The 1465 series signal generator provides the function of saving/loading the instrument setting state, 
which facilitates the user to recover the saved setting state, reduce the complexity of operation, and 
observe, evaluate and save the required measurement data again. See ñ5.2.12 Saving/loadingò in ñ5.2 
Menu Descriptionò for specific setting parameters.  

Step 1.: Open the saving/loading configuration window:  

Press ȍSaveȎ key to pop up the saving/loading configuration window on the user interface, as 

shown in Figure 3.41.  

Step 2. Set saving/loading file number:  

Turn RPG clockwise (or anticlockwise) or select ñSaving/Loading File No.ò input box on the 
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touchscreen, and press the knob to enable the input box in an editing state. Input numbers in the range 
of 0-99, and complete it by pressing Enter on the front panel. After saving, itôs required to wait for a few 
seconds to complete the saving process; after loading, itôs required to wait for more than ten seconds so 
that the signal generator can reset the hardware and software settings according to the selected 
instrument state.  

 

Figure 3.41 (a) Saving/Loading Configuration Window 

 

Figure 3.41 (b) Saving/Loading Configuration Window 

 

 

 

Maximum number of saving/loading instrument state  

The 1465 series signal generator can save/load up to 100 instrument states with file serial numbers 
of 0~99.  

3.4.2 File management  

The 1465 series signal generator has file management function, providing: File input/output function, 
file browsing, and copying, cutting, pasting and deleting operations of directory (files). Data files can be 
accessed through front panel keys, touch screen, mouse or remote control (see Programming Manual of 
the 1465 series signal generator for details).  

 ̧ User data file type ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ61 

 ̧ File input/output method ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ62 

 ̧ File format description ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ62 

NOTE  
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3.4.2.1 User data file type  

User data file types related to file management are shown in Figure 3.8:  

Figure 3.8 Data File Type Table  

Data file type  Data storage description  
Default file storage 
directory and suffix  

User instrument state  

Storing the instrument state data saved by the 
user (instrument operating state parameters 
such as frequency, amplitude, sweeping and 
modulation). They are automatically stored in a 
fixed directory in the case of user reset, last state 
reset and saving instrument state.  

D:\1465data\user\  

urset.dat  

User list sweeping  

Storing user-configured list sweeping data (such 
as frequency, amplitude and dwell time of list 
points). They are automatically stored in a fixed 
directory in the case of user reset, last state 
reset and saving instrument state.  

D:\1465data\user\  

ulist.dat  

User pulse train  

Storing pulse train data set by the user, including 
pulse number, pulse width and period, etc. They 
are automatically stored in a fixed directory in the 
case of user reset, last state reset and saving 
instrument state.  

D:\1465data\user\  

pulsetrain.dat  

User-defined data 
source  

Storing user-defined data source data in 
real-time baseband. The instrument provides a 
window for editing the data. The user can define 
the file name and directory storage.  

D:\1465data\user\DataSrc  

*.src  

User FSK data  
Storing user-defined FSK modulation mapping 
data. The user can define the file name and 
directory storage.  

D:\1465data\user\Fsk  

*.fsk  

User FIR data  
Storing user-defined FIR filter coefficients. The 
user can define the file name and directory 
storage.  

D:\1465data\user\Fir  

*.fir  

User waveform 
segment data  

Storing user-defined waveform segment data 
The user can define the file name and directory 
storage.  

D:\1465data\user\Wav  

*.seg  

User sequence 
configuration data  

Storing the currently edited sequence list data. 
Number of waveform segments, number of 
repetitions and mark switches, etc. in the 
sequence. The user can define the file name and 
directory storage.  

D:\1465data\user\Squence  

*.config_seg 

User mark data  

Storing user-edited mark data of waveform 
segments. Marks 1-4 are stored in the same file. 
The user can define the file name and directory 
storage.  

D:\1465data\user\Mark  

*.mrk  
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Do not move/delete/rename factory data files  

All factory data files in D:\1465data\sys\ directory cannot be moved, deleted and renamed by the 
user. Otherwise, the factory will not be responsible for any serious consequence caused by output errors 
of the instrument. If the user deletes any one by mistake, either system recovery or recalibration in the 
factory can be conducted.  

All user data files in D:\1465data\user\ directory can be operated by the user with caution, and note 
that the data saved by the user cannot be recovered anymore after being deleted by mistake.  

3.4.2.2 File input/output method  

The 1465 series signal generator provides data file input/output function. File input refers to opening 
the selected data file and refreshing the parameter display of controls (including list, etc.), for ease of 
observation and evaluation; while file output refers to storing the configuration data in the file in the 
agreed format (such as ASCII, *.dat). The signal generator provides input/output of debugging 
information files. The user only needs to enter the corresponding menu to pop up the dialog box and 
select the dialog box key or menu item to perform the file operations.  

The 1465 series signal generator has the instrument debugging function. This function is only open 
to the factory for maintenance instead of users. Important debugging data includes: Amplitude flatness 
data, I/Q modulation calibration data and reference frequency response calibration data. Relevant 
information files can be loaded to display the parameter component information in a list for ease of 
observation, and these debugging data can also be stored in default files.  

3.4.2.3 File format description  

The file formats stored in the signal generator are described here to help users to analyze 
configuration data. There are two types of these file formats: Direct storage and storage of additional file 
header information.  

1) Direct storage  

During storage of such files, the configuration result data structure can be directly stored in the files 
(*.dat), such as the instrument debugging information. Such files are poorly readable after being directly 
opened and are not used as a means for reference analysis by users. They are usually recovered to the 
controls for viewing through the file input/output function.  

2) Storage of additional file header information  

According to design requirements, some files need additional file headers, which occupy 256 Bytes 
and are used for storing associated parameter information. For example: For any random waveform 
segment data file, the associated parameter information is firstly stored in the agreed format, such as 
symbol length, sampling clock, factory identification and other information, and then the waveform data 
is stored. Relevant user files involved with additional file header information are listed in the following 
table (Table 3.9):  

Table 3.9 Storage Format of Files with Additional File Headers  

Waveform segment file (.seg)  

File header composition  Description  

Reservation (Byte4~Byte7)   

Sampling rate (Byte8~Byte15)  INT64 type  

Sampling rate = Symbol rate × Number of 
oversampling points  

Symbol length (Byte16~Byte23)  INT64 type Number of waveform segment symbols 
saved currently.  

Number of oversampling points INT64 type Number of interpolation points for 

WARNING  

˻
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(Byte24~Byte31)  displaying variable sampling rate.  

Period (Byte32~Byte40)  INT64 type Duration of displaying waveform segment.  

Period = Symbol length × Symbol rate  

Waveform length (Byte41~Byte47)  INT64 type i.e. the number of sampling points.  

Waveform length = Symbol length × Number of 
oversampling points  

Reserved expansion (Byte48~Byte255)   

Waveform segment data (Byte256~ é)  I and Q data are alternately stored, each occupying 
16Bit.  

Mark File (.mrk)  

File header composition  Description  

Company name (Byte0~Byte3)  EI41Ȃ 

Reservation (Byte4~Byte7)   

Number of sampling points (Byte8~Byte15)  INT64 type Number of sampling points.  

Period (Byte16~Byte23)  Unused reservation.  

Reserved expansion (Byte48~Byte255)   

Mark data (Byte256~ é)  The data corresponding to four scales (mark 1, mark 
2, mark 3 and mark 4) is stored, indicating high and 
low levels of the scale at the corresponding sampling 
point (0 refers to low level and 1 refers to high level). 
Each sampling point contains four mark data, and one 
sampling point occupies one byte.  

User Data Source File (.src)  

File header composition  Description  

Company name (Byte0~Byte3)  EI41Ȃ 

Reservation (Byte4~Byte7)   

Data length (Byte8~Byte15)  INT64 type  

Reserved expansion (Byte48~Byte255)   

Data source data (Byte256~ é)  Storing 0 and 1 sequences, among which, each 0 or 1 
occupies one data bit, and one byte contains 8 data.  

3.4.3 Printing/saving of screenshot  

The 1465 series signal generator provides the functions of saving screenshots in graph files (bmp or 
jpg) and printing screenshots.  

 ̧ Saving screenshots (in file) ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ63 

 ̧ Printing screenshots ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ63 

3.4.3.1 Saving screenshots (in file)  

Operation steps:  

Step 1. If the signal generator is not connected to a printer, press [Print] key on the front 
panel to pop up ñSave asò dialog box, enter the name (*.bmp) of the screenshot graph file, and 
click ñSaveò to complete this operation.  

3.4.3.2 Printing screenshots  

 

 

Install printer driver  

Before the printing, the 1465 series signal generator needs to be installed with a supporting printer 
driver.  

NOTE  
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Save screenshot in clipboard  

Pressing ñSave Screenshotò key on the front panel can save the screenshot in the clipboard. After 
printing/saving is completed, the graph in the clipboard will be cleared.  

  

NOTE  
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4 Operation Guides  

This chapter describes the operation of different configuration functions of 1465 series signal 
generator, and introduces the configuration steps in detail.  

 ̧ Basic operation guides ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ65 

 ̧ Advanced operation guides ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ72 

4.1 Basic operation guides  

This section describes the operation of different configuration functions of 1465 series vector signal 
generator, including: modulation, sweep, etc. The configuration steps are detailed by examples.  

 ̧ Digital modulation ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ65 

 ̧ Simulation modulation and pulse modulation ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ66 

 ̧ Sweepŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ69 

4.1.1 Digital modulation  

The signal generator has the function of configuring real-time digital modulation signal output.  

Example: The signal generated is real-time baseband signal with data source of PN9, 
modulation format of QPSK and symbol rate of 4Msps.  

Operation steps:  

Step 1. Open Baseband Config Dialog:  

Press the ȍBaseȎ key or tap [Base] button on the touchscreen to open the Baseband Config Dialog 

(Fig. 4.1).  

Step 2.Select the data source:  

Select [Base Config] in the Baseband Config Dialog, rotate the RPG clockwise (or counterclockwise) 
to move to Data Source selection combo box, and click the button to display the available data source 
options; or tap Data Source on the touchscreen to display the available data source options. The data 
source options available include: [PN Serial], [Fix 4], [Equal 10] and [File], select [PN 9] option under the 
[PN Serial].  

Step 3. Select the modulation type:  

Select [Module Type] in the Baseband Config Dialog to display the current type of modulation, 
select the modulation type ñQPSKò, or tap [PSK/OQPSK] under [Modulation Type] on the touchscreen, 
then tap [QPSK/OQPSK] under [PSK] option, and finally tap [QPSK] under [QPSK/OQPSK] option.  

Step 4. Setting the symbol rate:  

Select [Base Config] in the Baseband Config Dialog, rotate the knob clockwise (or counterclockwise) 
to select the symbol rate input box and press the knob, or tap [Symbo Rate] on the touchscreen to make 
the input box editable. Input 4 Msps and finish.  

Step 5. Select the filter type:  

Select [Filter] in the Baseband Config Dialog, rotate the RPG clockwise (or counterclockwise) to 
move to Filter Select combo box, and press the knob to select ñRoot Nyquistò; or tap [Filter] on the 
touchscreen to display the available filter options and tap [Root Nyquist].  

Step 6. Switch on the baseband:  

After configuring baseband parameters, select [Base Config] in the Baseband Config Dialog, rotate 
the RPG on front panel clockwise (or counterclockwise) to select Base Band switch, press the knob to 
open the baseband, or tap [Base Band] on the touchscreen to activate the baseband output. The 

modulation section in the main information screen displays  .  
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Fig. 4.1 Baseband Config Dialog 

  

 

Instructions for Fix 4 and filters 

If the data source is selected as ñFix4ò, Fix4 Data is required, of which the range is 0000 (binary) - 
1111 (binary), displayed and input (0-15) by decimal notation in the configuration dialog.  

If the modulation type is selected as FSK (2FSK, 4FSK, 8FSK, 16FSK) or MSK, the filter shall be 
selected as ñGaussò in order to achieve better output.  

4.1.2 Simulation modulation and pulse modulation  

 ̧ Amplitude modulation (AM) ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ66 

 ̧ Frequency modulation (FM) ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ66 

 ̧ Phase modulation (PM) ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ67 

 ̧ Pulse modulation ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ69 

4.1.2.1 Amplitude modulation(AM)  

Please refer to the ñ3.3.2.2 Modulated signalsò of ñ3 Start Guideò.  

4.1.2.2 Frequency modulation(FM)  

 Example: To generate FM signals with LO frequency of 3.5GHz, amplitude of 0dBm, 
modulation rate of 0.001MHz and FM offset of 1MHz.  

Operation steps:  

Step 1. Set RF output signal:  

Set CW to 3.5GHz, power level to 0dBm andȍRF ON/OFFȎto ON.  

Step 2. Open FM Config Dialog:  

Press ȍFM/ʌMȎ  key or tap [Frequency Modulation] under [Simulation Modulation] on the 

touchscreen, and the FM Config Dialog pops up in the operation interface (Fig. 4.2). Or select ȍMOD 

ON/OFFȎ key to open the modulation configuration dialog and switch to the FM Config Dialog.  

Step 3. Set FM waveform:   

Select [FM Config] in the frequency modulation dialog, rotate the knob clockwise (or 

NOTE  
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counterclockwise) to select FM Waveform combo box, press the knob to activate the option, and press 
Up/Down button to select [Sinc]; or tap FM Waveform combo box on the touchscreen to select [Sinc] 
option.  

Step 4. Set FM source:  

Select [FM Source] in the FM Config Dialog rotate the knob clockwise (or counterclockwise) and 
press the knob to select [INT], or tap [INT] under the [FM Source] on the touchscreen.  

Step 5. Set modulation rate:  

Select [FM Config] in the frequency modulation dialog, rotate the knob clockwise (or 
counterclockwise) to select FM Rate input box and press the knob or tap FM Rate input box on the 
touchscreen to make the input box editable. Input 0.001MHz and end.  

Step 6. Set FM deviation:  

Rotate the knob clockwise (or counterclockwise) to select FM Dev input box and press the knob to 
make the input box editable. Input 1MHz and end.  

Step 7. RF ON:  

 Press ȍRF ON/OFFȎ to turn on RF output. The RF ON/OFF state displayed on the operation 

interface is ñRF ONò.  

Step 8. Turn on FM output:  

Select [FM Config] in the frequency modulation dialog, rotate the knob clockwise (or 
counterclockwise) to select [FM ON/OFF] and press the knob to switch on FM or tap [FM ON/OFF] on 
the touchscreen and turn on FM output. The modulation section in the main information screen displays 

, which indicates the FM has been started and the signal generator is outputting FM signals via the 
RF output connector.  

 

Fig. 4.2 Set FM signal  

4.1.2.3 Phase modulation (PM)  

 Example: To generate PM signals with LO frequency of 3.5GHz, amplitude of 0dBm, 
modulation rate of 0.001MHz and phase bias of 1rad.  

Operation steps:  

Step 1. Set RF output signal:  

3.5GHz CW (continuous wave) with a amplitude level of 0dBm,ȍRF ON/OFFȎ in ON.  
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Step 2. Open PM Config Dialog:  

Press ȍFM/ʌMȎ key or tap [Phase Modulation] under [Simulation Modulation] on the touchscreen, 

and the PM Config Dialog pop-ups in the operation interface (Fig. 4.3). Or selectȍMOD ON/OFFȎ key to 

open the modulation configuration dialog and switch to the PM Config Dialog.  

Step 3. Set the PM waveform:   

Select [PM Config] in the phase modulation dialog, rotate the knob clockwise (or counterclockwise) 
to select PM Waveform combo box, press the knob to activate the option, and press Up/Down button to 
select [Sinc],or tap PM Waveform combo box on the touchscreen and select [Sinc] option.  

Step 4. Set the PM source:  

Select [PM Source] in the phase modulation dialog, rotate the knob clockwise (or counterclockwise) 
and press the knob to select [INT], or tap [INT] under the [PM Source] on the touchscreen.  

Step 5. Set the PM bandwidth:  

Select [PM Config] in the phase modulation dialog, rotate the knob clockwise (or counterclockwise) 
and press the knob to select [Normal], or tap [Normal] of PM Bandwidth on the touchscreen.  

Step 6. Set the modulation rate:  

Select [PM Config] in the phase modulation dialog, rotate the knob clockwise (or counterclockwise) 
to select the PM Rate input box and press the knob or tap PM Rate input box on the touchscreen to 
make the input box editable. Input 0.001MHz and end.  

Step 7. Set the PM bias:  

Select [PM Config] in the phase modulation dialog, rotate the knob clockwise (or counterclockwise) 
to select PM Bias input box and press the knob or tap PM Bias input box on the touchscreen to make the 
input box editable. Input 1 (default unit: rad) and press Enter key on the front panel to finish this.  

Step 8. RF ON:  

Press ȍRF ON/OFFȎ key or tap [RF ON/OFF] on the touchscreen to turn on RF output. The RF 

ON/OFF state displayed on the operation interface is ñRF ONò.  

Step 9. Turn on PM output:  

Select [PM Config] in the phase modulation dialog, rotate the knob clockwise (or counterclockwise) 
to select [PM ON/OFF] and press the knob to switch on PM or tap [PM ON/OFF] on the touchscreen and 
turn on PM output.  

 

Fig. 4.3 Set PM signal 
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4.1.2.4 Pulse modulation  

Please refer to the ñ3.3.2.2 Modulated signalsò of ñ3 Start Guideò.  

 
 

Mutex relationship between modulation modes  

AM, FM, PM and LF (low frequency) outputs are incompatible and only one of these signals can be 
output at a time.  

FM and PM are incompatible and either FM or PM signal can be output at a time.  

When the simulation modulation is turned on, the signal flow diagram will be display in the 
instrument status configuration section while the associated modulation mode is shown in the main 
information display.  

4.1.3 Sweep  

The sweep function is one of many important functions of a signal generator, and Series 1465 
Signal Generator mainly provides step sweep, list sweep and ramp sweep modes, of which the 
configuration and implementation methods are detailed below.  

 ̧ Step sweep ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ69 

 ̧ List sweep ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ70 

 ̧ Ramp sweep ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ71 

4.1.3.1 Step sweep  

 Example: Output: step sweep signal; start frequency: 1GHz, stop frequency: 10GHz; step 
counts: 10; step dwell time: 10ms; step trigger mode: automatic; step type: linear.  

Operation steps:  

Step 1. Open Sweep Config Dialog:  

PressȍSweepȎ key or tap [Sweep] on the touchscreen to open the Sweep Config Dialog (Fig. 4.4).  

 

Fig. 4.4 Sweep Config Dialog 

Step 2. Open Step Sweep configuration dialog:  

ü Select [Step Sweep].  

Select [Sweep] mode, rotate the knob clockwise (or counterclockwise) to select [Current Sweep 
Type], press the knob, rotate the knob clockwise (or counterclockwise) to select [Step Sweep] to turn on 
the step sweep mode; or tap [Step Sweep] under [Current Sweep Type] on the touchscreen to activate 
the step sweep mode. Now, the instrument performs step sweep automatically with currently configured 
parameters.  

NOTE  
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Step 3. Configure step sweep parameters:  

Select [Step Sweep] in the Sweep Config Dialog, as shown in Fig. 4.5, and then make the following 
settings: Freq Start: 1GHz, Freq Stop: 10GHz; Step Counts: 10; Step Dwell: 10ms; Step Trig: Auto; Step 
Type: Linear.  

After all settings are completed, press  key or press ȍBackȎ key repeatedly to close the 

current dialog.  

 

Fig. 4.5 Step Sweep configuration dialog 

Step 4. Display the instrument status:  

After the step sweep is activated, the start frequency, stop frequency will be shown in the main 
information display of the operation interface.  

4.1.3.2 List sweep  

 Example: Output: list sweep signal; list sweep counts: 10, Count 1 is 1GHz, Count 2 is 2GHz 
in incrementing order; amplitude offset at each point: 0.00dBm; dwell time: 10ms; list trigger 
mode: automatic; sweep indirection: forward.  

Operation steps:  

Step 1. Open Sweep Config Dialog:  

PressȍSweepȎ key or tap [Sweep] on the touchscreen to open the Sweep Config Dialog (Fig. 4.4).  

Step 2. Open List Sweep configuration dialog:  

ü Select [List Sweep].  

Select [Sweep Mode] in the Sweep Config Dialog, rotate the knob clockwise (or counterclockwise) 
to select [Current Sweep Type], press the knob, rotate the knob clockwise (or counterclockwise) to select 
[List Sweep] to turn on the LIST sweep mode; or tap [List Sweep] under [Current Sweep Type] on the 
touchscreen to activate the list sweep mode. Now, the instrument performs list sweep automatically with 
currently configured parameters.  

Step 3. Configure list sweep parameters:  

Select [List Sweep] in the Sweep Config Dialog, as shown in Fig. 4.6. In the List Sweep 
configuration dialog, two methods for configuration are available.  

Method 1: Manually inserting counts.  

Rotate the knob clockwise (or counterclockwise) to select [Edit List], press the knob to select ñInsert 
Countsò, and rotate the knob clockwise (or counterclockwise) to select the parameter to be set and make 
it editable; or tap the parameter to be set under [Edit List] on the touchscreen make it editable. The list 
sweep parameters include: CW rate at current frequency, offset and dwell time. Insert counts 
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continuously until the sweep list is completed.  

Method 2: Auto fill.  

Rotate the knob clockwise (or counterclockwise) to select Freq Start input box, press the knob to 
make the box editable and input 1GHz; set Freq Stop to be 10GHz and Insert Counts to be 10 in the 
same way; rotate the knob clockwise (or counterclockwise) to select [Auto Fill], press the knob to 
automatically fill the sweep list; or tap Freq Start input box on the touchscreen to make the box editable 
and input 1GHz and set Freq Stop to be 10GHz and Insert Counts to be 10 in the same way, and then 
tap [Auto Fill].  

Set All List Ampl Offset as 0dBm, All List Dwell Time as 10ms, List Trig as Auto and Sweep 
Indirection as Forward.  

After automatic filling, parameters can also be edited manually in Edit List.  

After all settings are completed, press  key or pressȍBackȎkey repeatedly to close the current 

dialog.  

 

Fig. 4.6 List Sweep configuration dialog 

Step 4. Display the instrument status:  

After the list sweep is activated, the main information display of the operation interface will show: 
minimum frequency, maximum frequency, etc.  

4.1.3.3 Ramp sweep  

 Example: Output: ramp sweep signal; start frequency:1GHz, stop frequency: 10GHz; sweep 
time setting: automatic.  

Operation steps:  

Step 1. Open Sweep Config Dialog:  

PressȍSweepȎkey or tap [Sweep] on the touchscreen to open the Sweep Config Dialog (Fig. 4.4).  

Step 2. Open Ramp Sweep configuration dialog:  

ü Select [Ramp Sweep].  

Select [Sweep Mode] in the Sweep Config Dialog, rotate the knob clockwise (or counterclockwise) 
to select [Current Sweep Type], press the knob, rotate the knob clockwise (or counterclockwise) to 
select [Ramp Sweep] to turn on the LIST sweep mode; or tap [Ramp Sweep] under [Current Sweep 
Type] on the touchscreen to activate the list ramp mode. Now, the instrument performs ramp sweep 
automatically with currently configured parameters.  

Step 3. Configure ramp sweep parameters:  

Select [Ramp Sweep] in the in the Sweep Config Dialog, as shown in Fig. 4.7, and in the Ramp 
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Sweep configuration dialog, make the following settings: Freq Start: 1GHz, Freq Stop: 10GHz; Sweep 
Dwell Time Type: Auto.  

After all settings are completed, press  key or pressȍBackȎkey repeatedly to close the current 

dialog.  

 

Fig. 4.7 Ramp Sweep configuration dialog 

Step 4. Display the instrument status:  

After the ramp sweep is activated, the main information display of the operation interface will show: 
minimum frequency, maximum frequency, etc.  

 

 

 

Return from sweep status to CW state  

To return the instrument from sweep state to CW state, set [Current Sweep Type] in the Sweep 
Config Dialog to CW.  

4.2 Advanced operation guides  

This section describes the relatively complicated configuration process of series 1465 signal 
generator.  

 ̧ Configuring multi-tone ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ72 

 ̧ ARB configuration ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ74 

 ̧ Selecting ALC bandwidth ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ74 

 ̧ External level control ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ81 

 ̧ Working with a frequency mixer/Effects of reverse power ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ82 

 ̧ Creating and applying a user flatness correction array ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ83 

 ̧ Pulse modulation input selection ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ84 

 ̧ Baseband triggering function configuration ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ87 

 ̧ Arbitrary waveform triggering function configuration ŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀŀ90 

4.2.1 Configuring multi-tone  

The signal generator supports configuration of dual-tone and multi-tone signal outputs.  

 Example: The generator can generates multi-tone (6 tones) signals with frequency interval of 
10MHz and attenuation of 0dB at each tone.  

Operation steps:  

Step 1. Open Dual Tone/Multi Tone configuration dialog:  

NOTE  
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Tap [Multi Tone] under [Dual Tone/Multi Tone] on the touchscreen, and the Multi Tone Config 
Dialog pops up (Fig. 4.8).  

Step 2. Set the number of tones:  

Select [Base Config] in the Multi Tone Config Dialog, rotate the knob clockwise (or counterclockwise) 
to select Tone Count input box and press the knob or tap Tone Count input box on the touchscreen to 
make the box editable. Input 6 and press Enter on the front panel to automatically add 6 tones to the 
multi-tone list.  

Step 3. Set the frequency interval  

Select [Base Config] in the Multi Tone Config Dialog, rotate the knob clockwise (or counterclockwise) 
to select the Freq Interval input box and press the knob or tap Freq Interval input box on the touchscreen 
to make the box editable. Input 10 and press Enter key on the front panel to finish this. Freq Offset will be 
automatically changed in the multi-tone list. Currently, the 2-64 tones can be set and the frequency 
interval shall not exceed 200MHz.  

Step 4. Turn on multi-tone output  

After configuring multi-tone parameters, rotate RPG on the front panel clockwise (or 
counterclockwise) to select Multi Tone ON/OFF, and press the knob to turn ON the multi-tone; or tap 
Multi Tone ON/OFF on the touchscreen to activate the multi-tone. The modulation section in the main 

information screen displays .  

 

Fig. 4.8 Dual Tone/Multi Tone configuration dialog 

 

 

Atten Ampl and Phase in multi-tone list  

Atten Ampl in multi-tone list refers to attenuation value of tone amplitude, and each tone can have a 
different attenuation value ranging from -100 dB to 0 dB. Currently, the hardware system can measure 
the attenuation up to -40dB.  

Phase refers to the initial phase of each tone, and can be set as a random or fixed value.  

 

 

 

Multi-tone and dual-tone modulations are incompatible  

Multi-tone and dual-tone modulations are incompatible. When a modulation mode is turned on, the 
other one will be automatically turned off.  

NOTE  

NOTE  
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4.2.2 ARB configuration 

The arbitrary waveform function is available in two modes: sequence and arbitrary waveform. The 

1465 Series Signal Generator supports sequence and arbitrary waveform playback functions. 

In the sequence mode, you can generate waveform segment files as needed, and play the 

waveform segments arbitrarily. In arbitrary waveform mode, you can load arbitrary waveform data files in 

the custom format for playback. 

 Example 1: Generate a Wave Segment file example.seg with the Data Source of PN9, the 
Modulation Type of QPSK, the Sample Counts of 40000 and the Samp Clock of 4 MHz, and set the 
markers for the start and end of the Wave Segment file. 

Operation steps: 
Step 1. Activate the Arb Seq Config Dialog: 

Press ȍARBȎ to pop up the Arb Seq Config Dialog on the operation interface (Figure 4.9). 

 

Figure 4.9 Arb Seq Config Dialog 

Step 2. Select the Work Pattern: 

Rotate the RPG clockwise (or counterclockwise), move the focus to the ñWork Patternò 

combo box, press the knob to select ñSeqò; or touch the ñWork Patternò option box on the 

screen to set the Work Pattern to Seq. 

Step 3. Custom Wave Segment: 

Select the ñCustom Wav Segò button and pop up the ñCustom Wav Segò dialog (Figure 

4.10). 


















































































































































































































































































































































































































