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Guaranty and Declaration  

Copyright  

SIGLENT TECHNOLOGIES CO., LTD All Rights Reserved. 

 

Trademark Information  

SIGLENT is the registered trademark of SIGLENT TECHNOLOGIES CO., LTD 

 

Declaration  

É SIGLENT products are protected by patent law worldwide  

É SIGLENT reserves the right to modify or change parts of or all the specifications or pricing 

nmjgagcq _r amkn_lwŁq qmjc bcagqgml, 

É Information in this publication replaces all previously corresponding material.  

É Any way of copying, extracting or translating the contents of this manual is not allowed without 

the permission of  SIGLENT. 

É SIGLENT will not be responsible for losses caused by either incidental or consequential in 

connection with the furnishing, use or performance of this manual as well as any information 

contained.  

 

Product Certification  

SIGLENT guarantees this product conforms to the national and industrial standards in China as well 

as the ISO9001: 2008 standard and the ISO14001: 2004 standard. Other international standard 

conformance certification is in progress.  
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SigIQPro Overview  

The SigIQPro is a PC software for IQ waveform generation produced by SIGLENT, which can create 

rich IQ protocol signals with optimized performance . It supports Bluetooth, IOT, Custom OFDM, 

Custom IQ, 5G NR, LTE, WLAN and DFS Radar, meet ing the requirements of the Internet of Things, 

short- range communications, wireless cellular communications, satellite communications and radar.  

 

Supported protocols:  

É Bluetooth BR/EDR (version: 5.0); 

É Bluetooth Low Energy  (version: 5.2); 

É IEEE 802.15.4 O- QPSK BPSK(ZigBee) (version: IEEE Std 802.15.4 - 2020); 

É IEEE 802.15.4 SUN FSK (version: IEEE Std 802.15.4 - 2020); 

É IEEE 802.15.4 SUN OFDM (version: IEEE Std 802.15.4 - 2020); 

É ITU- T G.9959 (Z- WAVE (version: IEEE Std 802.15.4 - 2020); 

É IEEE 802.15.4 HRP UWB (version: IEEE Std 802.15.4 - 2024); 

É Custom OFDM; 

É Custom IQ; 

É 5G NR (version: 3GPP TS38 V17.3.0); 

É LTE TDD/FDD (version: 3GPP TS36 V17.3.0); 

É WLAN_802_11a/b/g/n/ac  (version: IEEE Std 802.11- 2020); 

É WLAN_802_11ax (version: IEEE Std 802.11ax- 2021); 

É WLAN_802_11be (version: IEEE P802.11be/D7.0- 2024)ɟ 
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1 Installation  

To install the SigIQPro software, please do the following: 

1. System Requirements; 

2. Download and Install SigIQPro Software; 

3. Equipment Setup  and Connection ; 

4. Testing Connections . 

 

1.1 System Requirements  

To generate signals using SigIQPro software, you must have a properly configured PC and a properly 

configured instrument, as described below . 

1.1.1  PC Requirements  

 ̧ 200 GB HDD with 1 GB free disk space at runtime (2 GB or higher recommended)  

 ̧ 1280 x 768 screen resolution  

 ̧ Windows 7 or Windows 10 

 ̧ 1 GHz or faster 64- bit processor  

 ̧ 2 GB of memory minimum  

 ̧ This software requires the installation of NI- VISA, which can be downloaded from 

http://www.ni.com/visa . 

 

1.1.2  Hardware Requirements  

You can download and play IQ waveforms generated by SigIQPro software through the following 

SIGLENT instruments. 

ü SSG5000X- V 

ü SDG7000A 

Proper firmware and option s will be required on above instruments.  

Glqrpskclrq Pcosgpckclrq 

QQE3...V+T Dgpku_pc Tcpqgml T0,/,0,2,/ mp j_rcp 

 

Pcosgpcb mnrgmlq QgeGONpm+@R&qsnnmpr@jscrmmrf' 

 
QgeGONpm+GMR&qsnnmprGMR' 

QgeGONpm+MDBK&qsnnmprAsqrmkMDBK' 

http://www.ni.com/visa
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QQE4.60?+T Dgpku_pc T/,.,.,5,0 

 

Pcosgpcb mnrgmlq QgeGONpm+@R&qsnnmpr@jscrmmrf' 

 

QgeGONpm+GMR&qsnnmprGMR' 

QgeGONpm+MDBK&qsnnmprAsqrmkMDBK' 

QgeGONpm+3E LP 

QgeGONpm+JRC DBB 

QgeGONpm+JRC RBB 

QgeGONpm+GCCC,6.0,//,_v 

QgeGONpm+GCCC,6.0,//,`c 
QgeGONpm+GCCC,6.0,//,_-`-e-l-_a 

QBE5...? Dgpku_pc T/,/,/,11P/ 

 

Pcosgpcb mnrgmlq QgeGONpm+@R&qsnnmpr@jscrmmrf' 

 

QgeGONpm+GMR&qsnnmprGMR' 

QgeGONpm+MDBK&qsnnmprAsqrmkMDBK' 

QgeGONpm+3E LP 

QgeGONpm+JRC DBB 

QgeGONpm+JRC RBB 

QBE6...? Dgpku_pc T/,/,/,5P7 

 

Pcosgpcb mnrgmlq QgeGONpm+@R&qsnnmpr@jscrmmrf' 

 

QgeGONpm+GMR&qsnnmprGMR' 

QgeGONpm+MDBK&qsnnmprAsqrmkMDBK' 

QgeGONpm+3E LP 

QgeGONpm+JRC DBB 

QgeGONpm+JRC RBB 

QgeGONpm+GCCC,6.0,//,_v 

QgeGONpm+GCCC,6.0,//,`c 

QgeGONpm+GCCC,6.0,//,_-`-e-l-_a 

 

1.2 Download and Install SigIQPro Software 

Please visit https://www.siglent.com/download/software/  to download and install.  

 

https://www.siglent.com/download/software/
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1.3 Equipment Setup  and Connection  

To connect to a Signal Generator, you should do the following: 

1. Ensure the signal generator is turned on. 

2. Connect the signal generator to the computer using one of the following methods for 

instrument control:  

 ̧ LAN Network --  connect both the signal generator and the computer to an external LAN 

network using standard LAN cables.  

 ̧ Crossover LAN --  connect the signal generator directly to the computer using a crossover 

LAN cable (You will need to configure your PC). 

 ̧ GPIB --  connect the signal generator directly to the computer using a GPIB cable.  

 ̧ USB --  connect the signal generator directly to the computer using a USB cable.  

 

1.4 Testing Connections  

Please follow below steps to test connections between the signal generator and the SigIQPro 

software. 

1. Turn on the signal generator and the computer.  

2. Start the SigIQPro software. 

3. Establish communications between the software and the instrument . 

1) Firstly, click the download button of the SigIQPro software , and then a download dialog will 

pop up. 

 
 

2) If the signal generator is connected to the PC through LAN, c lick ł?bb LcuŅŃand enter the 

IP address of the signal generator to add new resource . 
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3) If the signal generator is connected to the PC through  USB or GPIB, the resource name will 

be in the device list when the download dialog  is opened. You can double- click the resource 

name to connect to the device. 

 
 

4. Download a waveform to the signal generator. When the download is successful, it will prompt 

"Download OK". 
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2 Application Examples  

2.1 Use Toolkit to Convert the File Format to ARB  

The Toolkit can convert waveform files in specific formats, such as MAT files, TXT files, DAT files and 

CSV files, into ARB files that can be played by SIGLENT signal generators. 

Click  Toolkit  on the homepage, or select  Tools  - >  Toolkit  in the menu bar, to enter the 

Toolkit setting interface.  

 
 

2.1.1  Convert MAT Files 

Step1. Selecting a waveform 

1. In the Waveform Import area, select the file type as Mat - File 5 in the  Source File Type  field. 

2. In the  Source File  field, click and select the original MAT file. 

3. Select the correct   I Data  and  Q Data . 

4. Check if the number of waveform points is correct in the  Number of Points  field. 

5. Set the  Sample Rate  of the waveform.  

 

Step2. Set the parameters of the target file  

1. In the Waveform Download area, set the name of the target file in the  Waveform Name  field. 

2. Set the  Mirror Spectrum  state. 

3. Set the  Oversampling Ratio  . 
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Step3. Update and download the target file  

1. Click  Update  in the toolbar  to generate the target file.  

2. Click  Download  in the toolbar  to download the target file to SIGLENT signal generator. 

 

2.1.2  Convert  ASCII Files 

Step1. Selecting a waveform 

1. In the Waveform Import area, select the file type as ASCII/CSV/DAT in the  Source File Type  

field. 

2. In the  Source File  field, click and select the original file. You can select TXT, CSV or DAT files. 

3. If you want to use a separate file for Q data, you should set  Use Separate Q File  _q łWcqŃ* _lb

then click and select the Q source file you want to import in the   Q Source File  field. 

4. In the  Data Type  field, select the data type of the source file.  

5. If the data type of the source file is Hexadecimal, you should select big or little endian for HEX 

data in the   Big / Little Endian  filed.  

6. If the data type of the source file is Hexadecimal, you select signed or unsigned type for HEX 

data in the   Signed / Unsigned Number  field. 

7. Set swap IQ flag in the  Swap IQ  field. 

8. Check if the number of waveform points is correct in the   Number of Points  field. 

9. Set the  Sample Rate  of the waveform.  

 

Step2. Set the parameters of the target file  

1. In the Waveform Download area, set the name of the target file in the  Waveform Name  field. 

2. Set the  Mirror Spectrum  state. 

3. Set the  Oversampling Ratio . 

 

Step3. Update and download the target file  

1. Click  Update  in the toolbar  to generate the target file.  

2. Click  Download  in the toolbar  to download the target file to SIGLENT signal generator.  
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2.2 Creating and Playing IEEE 802.15.4 O- QPSK BPSK Waveform Files 

The following example demonstrates how to create and play IEEE 802.15.4 O- QPSK BPSK band 

waveforms. First, configure the waveform parameters in SigIQPro, then download the waveform to 

the SSG5000X- V, and finally play the waveform on the SSG5000X- V. 

2.2.1  Configure waveform parameters  

1. Click  IoT  - >  802.15.4 O - QPSK BPSK  on the homepage to enter the 802.15.4 O- QPSK 

BPSK setting interface.  
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2. Click the  Packet  node in the tree view on the left side of the window to enter parameter 

settings.  

1) Set  PHY Scheme  _q łM-ONQIŃ, 

2) Set  Frequency Band  _q ł868 MHzŃ, 

3) Keep other parameters at their default settings.  

3. Click the  Parameters Setup  node in the tree view on the left side of the window to enter 

parameter settings.  

1) Set  Waveform Name  _q łxge`cc]646Ń, 

2) Set  OverSampling Ratio  _q ł6Ń, 

3) Keep other parameters at their default settings.  

 

2.2.2  Download the Waveform to Signal Source  

1. Click the Update button on the toolbar to update the I/Q waveform and spectrum display at the 

bottom of the software UI.  

2. Click the Download button on the toolbar to download the waveform to SSG5000X - V. 

1) After clicking the Download button, select the instrument to play the waveform in the pop -

up Download sub- window.  

2) When the instrument is not connected, please double - click the resource name of the 

instrument to connect to the instrument as prompted.  

3) Then click the Download button in the Download sub - window.  

4) After the download is successful, a "Download OK" prompt will appear after the name of the 

downloaded instrument.  



SigIQPro User Manual 

18                                                                                   int.siglent.com  

 
 

2.2.3  Play the Waveform in Signal Source 

1. After successfully downloading the waveform, check whether there is a waveform in SSG5000X-

V IQ MOD - > ARB:  

You can see that ARB mode is playing zigbee_868. 

2. Set the RF carrier to 1 GHz, - 5 dBm. 

3. Turn on modulation and RF output.  

1) Press the  RF ON/OFF  front panel button to turn on the RF output.  

2) Press the  MOD ON/OFF  front panel button to turn on the IQ Mod modulation main 

switch. 

 

2.2.4  Demodulation Result  

View the demodulation results in the spectrum analyzer:  
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2.3 Creating and Playing IEEE 802.15.4 SUN FSK Waveform Files 

The following example demonstrates how to create and play IEEE 802.15.4 SUN FSK waveforms. 

First, configure the waveform parameters in SigIQPro, then download the waveform to the 

SSG5000X- V, and finally play the waveform on the SSG5000X- V. 

2.3.1  Configuring Waveform Parameters  

1. On the home page, click  IoT  ũ  802.15.4 SUN FSK  to enter the IEEE 802.15.4 SUN FSK 

configuration interface.  

 

 
 



SigIQPro User Manual 

int.siglent.com                                                                                    21 

2. Keep the other parameters at their default settings . 

 

2.3.2  Download the Waveform to Signal Source  

1. Click the Update button on the toolbar to update the I/Q waveform and spectrum display at the 

bottom of the software UI.  

2. Click the Download button on the toolbar to download the waveform to SSG5000X - V. 

1) After clicking the Download button, select the instrument to play the waveform in the pop -

up Download sub- window.  

2) When the instrument is not connected, please double - click the resource name of the 

instrument to connect to the instrument as prompted.  

3) Then click the Download button in the Download sub - window.  

4) After the download is successful, a "Download OK" prompt will appear after the name of the 

downloaded instrument.  

 
 

2.3.3  Play the Waveform in Signal Source 

1. After successfully downloading the waveform, check whether there is a waveform in SSG5000X-

V IQ MOD - > ARB:  

You can see that ARB mode is playing zigbee_868. 

2. Set the RF carrier to 1 GHz, - 5 dBm. 

3. Turn on modulation and RF output.  
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1) Press the  RF ON/OFF  front panel button to turn on the RF output.  

2) Press the  MOD ON/OFF  front panel button to turn on the IQ Mod modulation main 

switch. 

 

2.3.4  Demodulation Result  

View the demodulation results in the spectrum analyzer: 
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2.4 Creating and Playing IEEE 802.15.4 SUN OFDM Waveform Files 

The following example demonstrates how to create and play IEEE 802.15.4 SUN OFDM waveforms. 

First, configure the waveform parameters in SigIQPro, then download the waveform to the 

SSG5000X- V, and finally play the waveform on the SSG5000X- V. 

2.4.1  Configuring Waveform Parameters  

1. On the home page, click   IoT  ũ  802.15.4 SUN OFDM  to enter the IEEE 802.15.4 SUN 

OFDM configuration interface.  
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2. Keep the other parameters at their default settings . 

 

2.4.2  Download the Waveform to Signal Source  

1. Click the Update button on the toolbar to update the I/Q waveform and spectrum display at the 

bottom of the software UI.  

2. Click the Download button on the toolbar to download the waveform to SSG5000X- V. 

1) After clicking the Download button, select the instrument to play the waveform in the pop -

up Download sub- window.  

2) When the instrument is not connected, please double - click the resource name of the 

instrument to connect to the instrument as prompted.  

3) Then click the Download button in the Download sub - window.  

4) After the download is successful, a "Download OK" prompt will appear after the name of the 

downloaded instrument.  

 
 

2.4.3  Play the Waveform in Signal Source 

1. After successfully downloading the waveform, check whether there is a waveform in SSG5000X-

V IQ MOD - > ARB:  

You can see that ARB mode is playing zigbee_868. 

2. Set the RF carrier to 1 GHz, - 5 dBm. 

3. Turn on modulation and RF output.  
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1) Press the  RF ON/OFF  front panel button to turn on the RF output.  

2) Press the  MOD ON/OFF  front panel button to turn on the IQ Mod modulation main 

switch. 

 

2.4.4  Demodulation Result  

View the demodulation results in the spectrum analyzer:  
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2.5 Create and Play ITU- T G.9959 Waveforms  

An example of how to create and play a ITU- T G.9959 waveform with data rate R2 is given below. 

First configure the waveform parameters on SigIQPro, then download the waveform to SSG5000X -

V, and finally play the waveform on SSG5000X- V. 

2.5.1  Configure waveform parameters  

1. Click  IoT  - >  ITU- T G.9959  on the homepage to enter the ITU- T G.9959 setting interface.  

 

 
 

2. Click the  Packet  node in the tree view on the left side of the window to enter parameter 
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settings.  

1) Set  Data Rate as  łP0-2.i`nqŃ, 

2) Keep other parameters at their default settings.  

3. Click the  Waveform Setup  node in the tree view on the left side of the window to enter 

parameter settings.  

1) Set  Waveform Name  _q łxu_tc]p0Ń, 

2) Keep other parameters at their default settings.  

 

2.5.2  Download the Waveform to Signal Source  

1. Click the Update button on the toolbar to update the I/Q waveform and spectrum display at the 

bottom of the software UI.  

2. Click the Download button on the toolbar to download the waveform to SSG5000X - V. 

1) After clicking the Download button, select the instrument to play the waveform in the pop -

up Download sub- window.  

2) When the instrument is not connected, please double - click the resource name of the 

instrument to connect to the instrument as prompted.  

3) Then click the Download button in the Download sub- window.  

4) After the download is successful, a "Download OK" prompt will appear after the name of the 

downloaded instrument.  
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2.5.3  Play the Waveform in Signal Source 

1. After successfully downloading the waveform, check whether there is a waveform in SSG5000X-

V IQ MOD - > ARB:  

You can see that ARB mode is playing zwave_r2. 

2. Set the RF carrier to 1 GHz, - 5 dBm. 

3. Turn on modulation and RF output.  

1) Press the  RF ON/OFF  front panel button to turn on the RF output.  

2) Press the  MOD ON/OFF  front panel button to turn on the IQ Mod modulation main 

switch. 

 

2.5.4  Demodulation Result  

View the demodulation results in the spectrum analyzer:  
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2.6 Creating and Playing IEEE 802.15.4 HRP UWB Waveform Files 

The following example demonstrates how to create and play IEEE 802.15.4 HRP UWB waveforms in 

802_15_4A mode. First, configure the waveform parameters in SigIQPro, then download the 

waveform to the SSG5000X- V, and finally play the waveform on the SSG5000X- V. 

2.6.1  Configuring Waveform Parameters  

1. On the home page, click  IoT  ũ  802.15.4 HRP UWB  to enter the IEEE 802.15.4 HRP UWB 

configuration interface.  
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2. Click on the   Packet   node in the left - side tree view to access parameter settings:  

1) Set General - > Mode to 802_15_4A; 

2) Keep all other parameters at their default values.  

 

2.6.2  Download the Waveform to Signal Source  

1. Click the Update button on the toolbar to update the I/Q waveform and spectrum display at the 

bottom of the software UI.  

2. Click the Download button on the toolbar to download the waveform to SSG5000X - V. 

1) After clicking the Download button, select the instrument to play the waveform in the pop -

up Download sub- window.  

2) When the instrument is not connected, please double - click the resource name of the 

instrument to connect to the instrument as prompted.  

3) Then click the Download button in the Download sub - window.  

4) After the download is successful, a "Download OK" prompt will appear after the name of the 

downloaded instrument.  

 
 

2.6.3  Play the Waveform in Signal Source 

1. After successfully downloading the waveform, check whether there is a waveform in SSG5000X-

V IQ MOD - > ARB:  

You can see that ARB mode is playing zwave_r2. 
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2. Set the RF carrier to 1 GHz, - 5 dBm. 

3. Turn on modulation and RF output.  

1) Press the  RF ON/OFF  front panel button to turn on the RF output.  

2) Press the  MOD ON/OFF  front panel button to turn on the IQ Mod modulation main 

switch. 

 

2.6.4  Demodulation Result  

View the demodulation results in the spectrum analyzer:  
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2.7 Create and Play WLAN Custom OFDM Waveforms  

An example of how to create and play a WLAN Custom OFDM waveform  is given below. First 

configure the waveform parameters on SigIQPro, then download the waveform to SSG5000X - V, and 

finally play the waveform on SSG5000X- V. 

2.7.1  Configure waveform parameters  

1. Click  Custom OFDM  on the homepage to enter the Custom OFDM setting interface.  

 
2. Click Quick Setups on the toolbar and select WLAN: IEEE 802.11a. 

3. Click the  Waveform Setup  node in the tree view on the left side of the window to enter 

parameter settings.  

1) Set  Waveform Name  _q łWLAN_Custom_OFDMŃ, 

2) Set  OverSampling Ratio  _q ł6Ń, 

3) Keep other parameters at their default settings.  

 

2.7.2  Download the Waveform to Signal Source  

1. Click the Update button on the toolbar to update the I/Q waveform and spectrum display at the 

bottom of the software UI.  

2. Click the Download button on the toolbar to download the waveform to SSG5000X - V. 

1) After clicking the Download button, select the instrument to play the waveform in the pop -

up Download sub- window.  
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2) When the instrument is not connected, please double - click the resource name of the 

instrument to connect to the instrument as prompted.  

3) Then click the Download button in the Download sub - window.  

4) After the download is successful, a "Download OK" prompt will appear after the name of the 

downloaded instrument.  

 
 

2.7.3  Play the Waveform in Signal Source 

1. After successfully downloading the waveform, check whether there is a waveform in SSG5000X-

V IQ MOD - > ARB:  

You can see that ARB mode is playing WLAN_Custom_OFDM. 

2. Set the RF carrier to 1 GHz, - 5 dBm. 

3. Turn on modulation and RF output.  

1) Press the  RF ON/OFF  front panel button to turn on the RF output.  

2) Press the  MOD ON/OFF  front panel button to turn on the IQ Mod modulation main 

switch. 

 

2.7.4  Demodulation Result  

View the demodulation results in the spectrum analyzer:  
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2.8 Create and Play Custom IQ Waveforms  

An example of how to create and play a Custom IQ 16QAM waveform  is given below. First configure 

the waveform parameters on SigIQPro, then download the waveform to SSG5000X- V, and finally 

play the waveform on SSG5000X- V. 

2.8.1  Configure waveform parameters  

1. Click  Custom IQ  on the homepage to enter the Custom IQ setting interface.  

 
2. Keep the parameters at their default settings . 

 

2.8.2  Download the Waveform to Signal Source  

1. Click the Update button on the toolbar to update the I/Q waveform and spectrum display at the 

bottom of the software UI.  

2. Click the Download button on the toolbar to download the waveform to SSG5000X - V. 

1) After clicking the Download button, select the instrument to play the waveform in the pop -

up Download sub- window.  

2) When the instrument is not connected, please double - click the resource name of the 

instrument to connect to the instrument as prompted.  

3) Then click the Download button in the Download sub - window.  

4) After the download is successful, a "Download OK" prompt will appear after the name of the 

downloaded instrument.  
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2.8.3  Play the Waveform in Signal Source 

1. After successfully downloading the waveform, check whether there is a waveform in SSG5000X-

V IQ MOD - > ARB:  

You can see that ARB mode is playing UserIQ_1 (When Waveform Name is not set, SSG5000X-

V automatically names the waveform).  

2. Set the RF carrier to 1 GHz, - 5 dBm. 

3. Turn on modulation and RF output.  

1) Press the  RF ON/OFF  front panel button to turn on the RF output.  

2) Press the  MOD ON/OFF  front panel button to turn on the IQ Mod modulation main 

switch. 

 

2.8.4  Demodulation Result  

View the demodulation results in the spectrum analyzer:  
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2.9 Create and Play Bluetooth EDR Waveform s 

An example of how to create and play Bluetooth EDR waveform s with package type DM1 is given 

below. First configure the waveform parameters on SigIQPro, then download the waveform to 

SSG5000X- V, and finally play the waveform on SSG5000X- V. 

2.9.1  Configure waveform parameters  

1. Click  Bluetooth  - >  Bluetooth BR+EDR  on the homepage to enter the Bluetooth BR/EDR 

setting interface.  
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2. Click the  Packet  node in the tree view on the left side of the window to enter parameter 

settings.  

1) Set  Bluetooth Mode  _q łClf_lacb B_r_ P_rcŃ. 

2) Set  Transport Mode  _q łACLŃ. 

3) Set  Packet Type  _q łDM1Ń, 

4) Keep other parameters at their default settings.  

3. Click the  Parameters Setup  node in the tree view on the left side of the window to enter 

parameter settings.  

1) Set  Waveform Name  _q łEBP]BK/Ń, 

2) Keep other parameters at their default settings.  

 

2.9.2  Download the Waveform to Signal Source  

1. Click the Update button on the toolbar to update the I/Q waveform and spectrum display at the 

bottom of the software UI. 

2. Click the Download button on the toolbar to download the waveform to SSG5000X - V. 

1) After clicking the Download button, select the instrument to play the waveform in the pop -

up Download sub- window.  

2) When the instrument is not connected, please double - click the resource name of the 

instrument to connect to the instrument as prompted.  

3) Then click the Download button in the Download sub - window.  

4) After the download is successful, a "Download OK" prompt will appear after the name of the 

downloaded instrument.  
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2.9.3  Play the Waveform in Signal Source 

1. After successfully downloading the waveform, check whether there is a waveform in SSG5000X-

V IQ MOD - > ARB: 

You can see that ARB mode is playing EDR_DM1. 

2. Set the RF carrier to 2.402 GHz, - 4 dBm. 

3. Turn on modulation and RF output.  

1) Press the  RF ON/OFF  front panel button to turn on the RF output.  

2) Press the  MOD ON/OFF  front panel button to turn on the IQ Mod modulation main 

switch. 
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2.9.4  Demodulation Result  

View the demodulation results in the spectrum analyzer:  
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2.10 Create and Play Bluetooth LE Waveform s 

An example of how to create and play Bluetooth Low Energy LE 1M test packet waveform s is given 

below. First configure the waveform parameters on SigIQPro, then download the waveform to 

SSG5000X- V, and finally play the waveform on SSG5000X- V. 

2.10.1  Configure waveform parameters  

1. Click  Bluetooth   - >  Bluetooth Low Energy  on the homepage to enter the Bluetooth LE 

setting interface.   
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2. Click the  Packet  node in the tree view on the left side of the window to enter parameter 

settings.  

1) Set  Channel Type  _q łTestŃ, 

2) Set  Packet Format   _q łLE 1MŃ, 

3) Keep other parameters at their default settings.  

3. Click the  Parameters Setup  node in the tree view on the left side of the window to enter 

parameter settings. 

1) Set  Waveform Name   _q łLE_testŃ, 

2) Keep other parameters at their default settings.  

 

2.10.2  Download the Waveform to Signal Source  

1. Click the Update button on the toolbar to update the I/Q waveform and spectrum display at the 

bottom of the software UI. 

2. Click the Download button on the toolbar to download the waveform to SSG5000X - V. 

1) After clicking the Download button, select the instrument to play the waveform in the pop -

up Download sub- window.  

2) When the instrument is not connected, please double - click the resource name of the 

instrument to connect to the instrument as prompted.  

3) Then click the Download button in the Download sub - window.  

4) After the download is successful, a "Download OK" prompt will appear after the name of the 

downloaded instrument.  
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2.10.3  Play the Waveform in Signal Source 

1. After successfully downloading the waveform, check whether there is a waveform in SSG5000X-

V IQ MOD - > ARB:  

You can see that ARB mode is playing LE_test. 

2. Set the RF carrier to 2.402 GHz, - 4 dBm. 

3. Turn on modulation and RF output.  

1) Press the  RF ON/OFF  front panel button to turn on the RF output.  

2) Press the  MOD ON/OFF  front panel button to turn on the IQ Mod modulation main 

switch. 

2.10.4  Demodulation Result  

View the demodulation results in the spectrum analyzer:  
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2.11  Creating and Playing NR Waveform Files  

The following example demonstrates how to create and play NR TM1.1 waveform . First, configure 

the waveform parameters in SigIQPro, then download the waveform to the SSG5000X- V, and finally 

play the waveform on the SSG5000X- V. 

2.11.1  Configuring Waveform Parameters  

1. On the home page, click  5G NR  to enter the 5G NR configuration page.  

 
2. Click the  Carrier 1(DL)  node in the left - side tree view to access parameter settings.  

3. Click the  DL Test Model node in the left - side tree view to configure parameters:  

1) Set Test Model to NR- FR1- TM1.1 

2) Set Duplex Type to FDD, then click OK 
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2.11.2  Download the Waveform to Signal Source  

1. Click the Update button on the toolbar to update the I/Q waveform and spectrum display at the 

bottom of the software UI. 

2. Click the Download button on the toolbar to download the waveform to SSG5000X - V. 

1) After clicking the Download button, select the instrument to play the waveform in the pop -

up Download sub- window.  

2) When the instrument is not connected, please double - click the resource name of the 

instrument to connect to the instrument as prompted.  

3) Then click the Download button in the Download sub - window.  

4) After the download is successful, a "Download OK" prompt will appear after the name of the 

downloaded instrument.  

 
 

2.11.3  Play the Waveform in Signal Source 

1. After successfully downloading the waveform, check whether there is a waveform in SSG5000X-

V IQ MOD - > ARB:  

You can see that ARB mode is playing LE_test. 

2. Set the RF carrier to 1 GHz, - 20 dBm. 

3. Turn on modulation and RF output.  

1) Press the  RF ON/OFF  front panel button to turn on the RF output.  

2) Press the  MOD ON/OFF  front panel button to turn on the IQ Mod modulation main 
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switch. 

 

2.11.4  Demodulation Result  

View the demodulation results in the spectrum analyzer:  
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2.12  Creating and Playing LTE Waveform Files  

The following example demonstrates how to create and play LTE - FDD TM1.1 waveforms. First, 

configure the waveform parameters in SigIQPro, then download the waveform to the SSG5000X - V, 

and finally play the waveform on the SSG5000X- V. 

2.12.1  Configuring Waveform Parameters  

1. On the home page, click  LTE  ũ  LTE- FDD  to enter the LTE- FDD configuration interface.  

 
2. Click the  Carrier 1(DL)  node in the left - side tree view to access parameter settings.  

3. Click the  DL Test Model   node in the left - side tree view to configure parameters:  

1) Set Bandwidth to 20M 

2) Set Test Model Type to TM1.1, then click OK to confirm  
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2.12.2  Download the Waveform to Signal Source  

1. Click the Update button on the toolbar to update the I/Q waveform and spectrum display at the 

bottom of the software UI. 

2. Click the Download button on the toolbar to download the waveform to SSG5000X - V. 

 
 

2.12.3  Play the Waveform in Signal Source 

1. After successfully downloading the waveform, check whether there is a waveform in SSG5000X-

V IQ MOD - > ARB:  

You can see that ARB mode is playing LE_test. 

2. Set the RF carrier to 1 GHz, - 20 dBm. 

3. Turn on modulation and RF output : 

1) Press the  RF ON/OFF  front panel button to turn on the RF output.  

2) Press the  MOD ON/OFF  front panel button to turn on the IQ Mod modulation main 

switch. 

 

2.12.4  Demodulation Result  

View the demodulation results in the spectrum analyzer:  
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2.13 Creating and Playing WLAN_802_11b/g Waveform Files  

The following example demonstrates how to create and play WLAN_802_11b waveforms at 1Mbps 

rate. First, configure the waveform parameters in SigIQPro, then download the waveform to the 

SSG5000X- V, and finally play the waveform on the SSG5000X- V. 

2.13.1  Configuring Waveform Parameters  

1. On the home page, click  WLAN  ũ  WLAN_802_11b/ g  to enter the WLAN_802_11b/g 

configuration interface.  

 
 

2. Click the  Waveform  node in the left - side tree view to access parameter settings:  

1) Set Generation Mode to Framed mode  

2) Set Data Rate to 1Mbps (DSSS) 
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2.13.2  Download the Waveform to Signal Source  

1. Click the Update button on the toolbar to update the I/Q waveform and spectrum display at the 

bottom of the software UI.  

2. Click the Download button on the toolbar to download the waveform to SSG5000X- V. 

 
 

2.13.3  Play the Waveform in Signal Source 

1. After successfully downloading the waveform, check whether there is a waveform in SSG5000X-
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V IQ MOD - > ARB:  

You can see that ARB mode is playing LE_test. 

2. Set the RF carrier to 2.412 GHz, - 5 dBm. 

3. Turn on modulation and RF output : 

1) Press the  RF ON/OFF  front panel button to turn on the RF output.  

2) Press the  MOD ON/OFF  front panel button to turn on the IQ Mod modulation main 

switch. 

 

2.13.4  Demodulation Result  

View the demodulation results in the spectrum analyzer:  
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2.14 Creating and Playing WLAN_802_11a/g Waveform Files  

The following example demonstrates how to create and play WLAN_802_11a waveforms at 6Mbps 

(OFDM). First, configure the waveform parameters in SigIQPro, then download the waveform to the 

SSG5000X- V, and finally play the waveform on the SSG5000X- V. 

2.14.1  Configuring Waveform Parameters  

1. On the home page, click  WLAN  ũ  WLAN_802_11a/ g  to enter the WLAN_802_11a/g 

configuration interface.  

2. Click the  Waveform   node in the left - side tree view to access parameter settings:  

1) Set Generation Mode to Framed mode  

2) Set Data Rate to 6Mbps (OFDM) 

 
 

2.14.2  Download the Waveform to Signal Source  

1. Click the Update button on the toolbar to update the I/Q waveform and spectrum display at the 

bottom of the software UI. 

2. Click the Download button on the toolbar to download the waveform to SSG5000X - V. 
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2.14.3  Play the Waveform in Signal Source 

1. After successfully downloading the waveform, check whether there is a waveform in SSG5000X-

V IQ MOD - > ARB:  

You can see that ARB mode is playing LE_test. 

2. Set the RF carrier to 2.412 GHz, - 5 dBm. 

3. Turn on modulation and RF output : 

1) Press the  RF ON/OFF  front panel button to turn on the RF output.  

2) Press the  MOD ON/OFF  front panel button to turn on the IQ Mod modulation main 

switch. 

 

2.14.4  Demodulation Result  

View the demodulation results in the spectrum analyzer:  
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2.15 Creating and Playing WLAN_802_11n Waveform Files  

The following example demonstrates how to create and play a WLAN_802_11n waveform with a 

bandwidth of 40M. First, configure the waveform parameters on SigIQPro, then download the 

waveform to the SSG5000X- V, and finally play the waveform on the SSG5000X- V. 

2.15.1  Configuring Waveform Parameters  

1. On the homepage, click  WLAN  - >  WLAN_802_11n  to enter the WLAN_802_11n settings 

interface.  

 
 

2. Click the  Waveform   node in the tree view on the left side of the window to access the 

parameter settings:  

1) Set Generation Mode to Framed mode. 

2) Set BandWidth  to 40M. 
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2.15.2  Download the Waveform to Signal Source  

1. Click the Update button on the toolbar to update the I/Q waveform and spectrum display at the 

bottom of the software UI.  

2. Click the Download button on the toolbar to download the waveform to SSG5000X - V. 

 
 

2.15.3  Play the Waveform in Signal Source 

1. After successfully downloading the waveform, check whether there is a waveform in SSG5000X-
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V IQ MOD - > ARB:  

You can see that ARB mode is playing LE_test. 

2. Set the RF carrier to 2.412 GHz, - 5 dBm. 

3. Turn on modulation and RF output : 

1) Press the  RF ON/OFF  front panel button to turn on the RF output.  

2) Press the  MOD ON/OFF  front panel button to turn on the IQ Mod modulation main 

switch. 

 

2.15.4  Demodulation Result  

View the demodulation results in the spectrum analyzer:  
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2.16 Creating and Playing WLAN_802_11ac Waveform Files  

The following example demonstrates how to create and play a WLAN_802_11ac waveform with a 

bandwidth of 160M. First, configure the waveform parameters on SigIQPro, then download the 

waveform to the SSG5000X- V, and finally play the waveform on the SSG5000X- V. 

2.16.1  Configuring Waveform Parameters  

1. On the homepage, click  WLAN  - >  WLAN_802_11ac  to enter the WLAN_802_11ac 

settings interface.  

 
 

2. Click the   Waveform   node in the tree view on the left side of the window to access the 

parameter settings:  

1) Set Generation Mode to VHT PPDU Format  mode. 

2) Set BandWidth  to 160M. 
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2.16.2  Download the Waveform to Signal Source  

1. Click the Update button on the toolbar to update the I/Q waveform and spectrum display at the 

bottom of the software UI.  

2. Click the Download button on the toolbar to download the waveform to SSG5000X - V. 

 
 

2.16.3  Play the Waveform in Signal Source 

1. After successfully downloading the waveform, check whether there is a waveform in SSG5000X-
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V IQ MOD - > ARB:  

You can see that ARB mode is playing LE_test. 

2. Set the RF carrier to 2.412 GHz, - 5 dBm. 

3. Turn on modulation and RF output : 

1) Press the  RF ON/OFF  front panel button to turn on the RF output.  

2) Press the  MOD ON/OFF  front panel button to turn on the IQ Mod modulation main 

switch. 

 

2.16.4  Demodulation Result  

View the demodulation results in the spectrum analyzer:  
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2.17 Creating and Playing WLAN_802_11ax Waveform Files  

The following example demonstrates how to create and play a WLAN_802_11ax - HE SU PPDU-

160M waveform. First, configure the waveform parameters on SigIQPro, then download the 

waveform to the SSG5000X- V, and finally play the waveform on the SSG5000X- V. 

2.17.1  Configuring Waveform Parameters  

1. On the homepage, click  WLAN  - >  WLAN_802_11ax  to enter the WLAN_802_11ax 

settings interface.  

 
 

2. Click the  Waveform   node in the tree view on the left side of the window to access the 

parameter settings:  

1) Set Generation Mode to HE SU PPDU mode. 

2) Set BandWidth  to 160M. 
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2.17.2  Download the Waveform to Signal Source  

1. Click the Update button on the toolbar to update the I/Q waveform and spectrum display at the 

bottom of the software UI.  

2. Click the Download button on the toolbar to download the waveform to SSG5000X - V. 

 
 

2.17.3  Play the Waveform in Signal Source 

1. After successfully downloading the waveform, check whether there is a waveform in SSG5000X-
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V IQ MOD - > ARB:  

You can see that ARB mode is playing LE_test. 

2. Set the RF carrier to 2.412 GHz, - 5 dBm. 

3. Turn on modulation and RF output : 

1) Press the  RF ON/OFF  front panel button to turn on the RF output.  

2) Press the  MOD ON/OFF  front panel button to turn on the IQ Mod modulation main 

switch. 

2.17.4  Demodulation Result  

View the demodulation results in the spectrum analyzer:  
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2.18  Creating and Playing WLAN_802_11be Waveform Files  

The following example demonstrates how to create and play a WLAN_802_11be - EHT MU PPDU-

320M waveform. First, configure the waveform parameters on SigIQPro, then download the 

waveform to the SSG5000X- V, and finally play the waveform on the SSG5000X- V. 

2.18.1  Configuring Waveform Parameters  

1. On the homepage, click  WLAN  ũ  WLAN_802_11be  to enter the WLAN_802_11be 

settings interface.  

 
 

2. Click the  Waveform  node in the tree view on the left side of the window to access the 

parameter settings:  

1) Set Generation Mode to EHT MU PPDU mode. 

2) Set BandWidth  to 320M. 
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3 User Interface Overview 

This topic describes the common features of the SigIQPro user interface.  

3.1 Home Page 

 
 

3.1.1  Menu Bar 

File 

 ̧ Recall: Opens a file management window where you can open a previously saved SigIQPro 

configuration file (*.project) to recall settings.  

 ̧ Save As: Opens a file management window where you can save your current SigIQPro 

configuration as a file (*.project) for future use.  

 ̧ Exit: Exits the SigIQPro software. 

 

Tools 

 ̧ Toolkit: Launches the Toolkit application.  

 

Help 

 ̧ Content: Shows the help file. 

 ̧ Website: Opens company website . 

 ̧ About: Shows software information . 
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3.1.2  Tab Bar 

Displays the Home page and currently running applications. Supports the following operations:  

 ̧ Clicks the tab to switch to the settings page of the application;  

 ̧ Ajgaiq ł¤Ń ml rfc r_` rm cvgr rfc _nnjga_rgml9 

 ̧ Ajgaiq ł)Ń rm _bb _home page. 

 

3.1.3  Protocol Menu 

Select the protocol you want and click to open the protocol settings , such as Custom OFDM. 
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3.2 Parameters Setting Page  

 
 

3.2.1  Toolbar 

 : Resets your current application configuration to default settings.  

 : Opens a file management window where you can save your current application 

configuration as a file (*.state) or generated waveform file (*.ARB) for future use. 

 : Opens a file management window where you can recall a previously saved application 

configuration file (*.state).  

 : Opens an instrument connection window where you can download a waveform, based 

on your application's current configuration or previously saved, to the connected instrument.  

 : Update the graph view based on your application's current configuration.  

 

3.2.2  Tree View 

The left pane of the main window is called the tree view. It is useful for navigating between the 

waveform setup nodes  and packet setup nodes . 
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3.2.3  Parameter  View 

The right pane of the main window is called the parameter view. This area enables you to se t the 

waveform parameters. Selecting an item in the tree view enables the related elements in the 

parameter view . 

 

3.2.4  Graph View 

The graph view displays different representations of the generated waveform. Click the tab at the 

top of the graph view to switch to different waveform graphs. Changes to the waveform 

configuration will not update the graph until you update the waveform.  

 

3.3 Export or Import Files  

SigIQPro supports importing or exporting three types of files.  

3.3.1  Project File (*.project)  

This file is used to save software configuration, includes the currently launched applications and the 

current parameter settings of the applications.  

Export: Click łDgjcŃ - > łQ_tc _qŅŃ gl rfc kcls `_p rm mncl _ dgjc k_l_eckclr uglbmu* rfcl ajgai

łQ_tcŃ button  to save the project file.  

Import: Click łDgjcŃ- > łPca_jjŅŃ gl rfc kcls `_p rm mncl _ dgjc k_l_eckclr uglbmu* rfcl mncl _

previously saved project file (*.project) to recall settings. The software will update the interface 

display based on the saved configurations in the file.  

 

3.3.2  State File (*.state)  

This file is used to save the settings for the current application and can only be imported or exported 

by current application.  

Cvnmpr8 Ajgai łQ_tcŃ gaml gl rfc rmmj`_p md rfc _nnjga_rgml rm mncl _ dgjc k_l_eckclr uglbmu* rfcl

qcjcar q_tc rwnc _q ł?nn Qr_rc Dgjcq &(,qr_rc'Ń _lb ajgai łQ_tcŁ rm q_tc rfc qr_rc dgjc, 

Gknmpr8 Ajgai łPca_jjŃ gaml gl rfc rmmj`_p md rfc _nnjga_rgml rm mncl _ dgjc k_l_eckclr uglbmu* rfcl

open a previously saved state file (*.state) to recall settings for current application.  
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3.3.3  Waveform File (*.ARB) 

This file is used to save an encrypted waveform file (with ARB extension) to your PC. The file contains 

waveform information of the current application and can then be downloaded and played in licensed 

instruments.  

Cvnmpr8 Ajgai łQ_tcŃ gaml gl rfc rmmj`_p md rfc _nnjga_rgml rm mncl _ dgjc k_l_eckclr uglbmu* rfcl

qcjcar q_tc rwnc _q łU_tcdmpk Dgjc &(,?P@'Ń _lb ajgai łQ_tcŃ to save the waveform file. 

  



SigIQPro User Manual 

int.siglent.com                                                                                    73 

4 Waveform Setup   

4.1 Toolkit  

Toolkit is a file conversion tool, which can convert MAT files generated by MATLAB or ASCII files such 

as TXT files, DAT files or CSV files into files that can be played by SIGLENT instruments. To convert 

the file format, you need to import the file in "Waveform Import", fi ll in the information about the 

exported file in " Waveform Download", and click "Download" in the toolbar to download the target 

file. 

 

You can click  Toolkit  on the homepage to enter the Toolkit setting interface.  

 
 

4.1.1  Waveform Import  

This function enables you to import a waveform file, with a specific file format, from the PC.  

4.1.1.1  Source File Type 

Use the drop- down menu to select the source file type.  

Properties are displayed. Select one of the file types to navigate to that topic to view the associated 

waveform properties. MAT - File 5 and TXT/CSV/DAT are supported. 

 

1. MAT- File 5 
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This format is currently used by MATLAB versions 5, 6, 6.5 and 7. 

Mat- File 5 Details and Code Example  

The MAT file can contain an I array of data, a Q array of data. The array variables are named by the 

person saving the data. 

 ̧ I and Q are two separate arrays. The arrays must be the same size. 

gGB_r_ ; /8/.9 # /. G b_r_ nmglrq 

oB_r_ ; gB_r_9 # /. O b_r_ nmglrq 

q_tc&%kwb_r_%* %gB_r_%* %oB_r_%'9 # bcd_sjr dmpk_r gq ,k_r 

 

 ̧ I, Q data can be saved as any numeric type supported by MATLAB: 

double precision floating point values - -  8 bytes per sample; 

single precision floating point values - -  4 bytes per sample; 

int32( ) - -  4 bytes per sample; 

int16( ) - -  2 bytes per sample; 

and so on. 

 

 ̧ The application will only recognize numeric types and will discard any variable that is contained 

in a structure, cell or object.  

For example, if the data is placed in a structure and then stored:  

MyData = struct('I', iData, 'Q', qData); 

save 'myfile' MyData  

The application will not be able to discover I, Q under this structure.  

 

2. ASCII /CSV/DAT 

The ASCII / CSV / DAT file must contain I and Q data, and may also include marker data. The import 

function searches for markers, so it must know how many markers the file contains.  

 

ASCII Code Example 

This is an example of ASCII code from a single file. 

I1 Q1 

I2 Q2 

I3 Q3 

 



SigIQPro User Manual 

int.siglent.com                                                                                    75 

4.1.1.2  Source File 

To select the source file: 

Step1. Click the Source File box to open a dialog window.  

Step2. Navigate to the desired file. 

Waveform IQ data will finally be transformed into format of 4 bytes per sample to play on signal 

generator. Hence, Int16 format with 32767 scale is recommended for source file.  

 

4.1.1.3  I Data 

This parameter takes effect only when Source File Type is set to MAT- File 5. 

The drop- down list enables you to select an I data array from the imported waveform file.  

 

4.1.1.4  Q data 

This parameter takes effect only when Source File Type is set to MAT- File 5. 

The drop- down list enables you to select a Q data array from the imported waveform file.  

 

4.1.1.5  Use Separate Q File 

This parameter takes effect only when Source File Type is set to TXT/CSV/DAT. 

Use the drop- down menu to enable or disable the ability to use a separate file for Q data.  

Gd łWcqŃ gq qcjcarcb* rfcl mljw G b_r_ dpmk rfc Qmspac dgjc gq pc_b, 

 

4.1.1.6  Q Source File 

This parameter takes effect only when Source File Type is set to TXT/CSV/DAT. 

To select the source file: 

Step1. Click the Q Source File box to open a dialog window.  

Step2. Navigate to the desired file. 

 

4.1.1.7  Data Type 

This parameter takes effect only when Source File Type is set to TXT/CSV/DAT. 
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Choices: Decimal | Hexadecimal; 

Default: Decimal. 

Use the drop- down menu to select data type.  

 

4.1.1.8  Big / Little Endian  

This parameter takes effect only when Source File Type is set to TXT/CSV/DAT and when the Data 

Type is set to hexadecimal. 

Choices: Big Endian | Little Endian; 

Default: Big Endian. 

Use the drop- down menu to select big or little endian for HEX data. 

Note: When Little Endian is selected, only 2- byte hexadecimal numbers can be parsed.  

 

4.1.1.9  Signed / Unsigned Number  

This parameter takes effect only when Source File Type is set to TXT/CSV/DAT and when the Data 

Type is set to hexadecimal. 

Choices: Signed | Unsigned; 

Default: Signed. 

Use the drop- down menu to select signed or unsigned type for HEX data.  

 

4.1.1.10  Swap IQ 

This parameter takes effect only when Source File Type is set to TXT/CSV/DAT. 

Choices: Yes | No; 

Default: No. 

Use the drop -bmul kcls rm qcr rfc qu_n GO dj_e, Gd gr gq qcr rm łWcqŃ* GO b_r_ ugjj `c qu_nncb dmp

waveform generation.  

 

4.1.1.11  Number of Points  

Displays the number of points defined by the data files in the selected waveform. Read - only. 
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4.1.1.12  Sample Rate 

Range: 100.0 Hz to 200.0 MHz; 

Default: 100.00 MHz. 

Enter the waveform sample rate. Instrument Sample Clock is coupled with waveform Sample Rate 

and Oversampling Ratio. 

Sample Clock = Sample Rate * Oversampling Ratio. 

 

4.1.2  Waveform Download  

4.1.2.1  Waveform Name  

When you download the waveform, the name you defined here will be displayed on the signal 

generator, if you do not define it, the signal generator will automatically generate a name for the 

waveform. 

 

4.1.2.2  Mirror Spectrum  

Use the drop- down menu to control the Mirror Spectrum state. This feature inverts the Q channel, 

resulting in a mirrored spectrum. In some systems, as a signal propagates normally through the up -

conversion process, the signal spectrum may be inverted. Use this feature to convert the signal back 

to a non- mirrored spectrum.  

 

4.1.2.3  Oversampling Ratio  

Range: 1 -  10 ; Default: 1. 

When Oversampling Ratio is set to value other than 1, waveform is re- sampled. A larger 

Oversampling Ratio results in using more waveform memory. So, set it to 1 if re - sampling is not 

required.  

Instrument Sample Clock is coupled with waveform Sample Rate and Oversampling Ratio.  

Sample Clock = Sample Rate * Oversampling Ratio. 
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4.2 IEEE 802.15.4 O- QPSK BPSK 

O- QPSK PHY and BPSK PHY are physical layer specifications defined in IEEE standard 802.15.4 for 

low data rate wireless connections.  

Protocol version: IEEE Std 802.15.4 - 2020 

 

You can click  IoT  - >  802.15.4 O- QPSK BPSK  on the homepage to enter the ZigBee setting 

interface.  
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4.2.1  Waveform Setup  

Press  Waveform Setup  in the left window to enter parameter settings.  

4.2.1.1  Basic 

1. Waveform Name  

When you download the waveform, the name you defined here will be displayed on the signal 

generator, if you do not define it, the signal generator will automatically generate a name for the 

waveform. 

 

2. Number of Frames 

Range: 1 to 2000 ; Default: 1. 

Set the number of frames included in the generated waveform.  

 

3. OverSampling Ratio  

Range: 2 to 100 ; Default: 10. 

Set the number of samples calculated per I/Q symbol.  

 

4. Total Sample Points  

Display the generated waveform length (number of points).  

Note: This parameter is displayed only and cannot be edited.  

 

5. Waveform Length  

Display the generated waveform length (in second).  

Note: This parameter is displayed only and cannot be edited.  

 

4.2.1.2  Marker  

1. Marker 1 Source 

Choice: Waveform Start | Frame Start ; Default: Waveform Start . 

Use the drop- down menu to select the type of Mark 1 Source to set the active mark points within 

the waveform.  When the signal generator encounters an active mark point, a pulse signal is output 

via the IQ_EVENT connector on the rear panel. For more information, see the Signal Generator's User 

guide. 
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 ̧ Waveform Start  : Set the first point of the waveform to an active marker point . 

 ̧ Frame Start : Set the first point of the frame to an active marker point.  

Note: A waveform may contain multiple frames.  

 

2. Marker 2 Source 

Choice: Waveform Start | Frame Start ; 

Default: Frame Start. 

Use the drop- down menu to select the type of Mark 2 Source to set the active mark points within 

the waveform.  When the signal generator encounters an active mark point, a pulse signal is output 

via the IQ_EVENT connector on the rear panel. For more information, see the Signal Generator's User 

guide. 

 ̧ Waveform Start  : Set the first point of the waveform to an active marker point . 

 ̧ Frame Start : Set the first point of the frame to an active marker point.  

Note: A waveform may contain multiple frames.  

 

4.2.2  Packet 

Press  Packet  in the left window to enter parameter settings.  

4.2.2.1  General Setting 

1. PHY Scheme 

Choices: O- QPSK | BPSK ; 

Default: O- QPSK. 

Use the drop- down menu to select the 802.15.4 PHY scheme. 

 

2. Idle Interval (us) 

Range: 0 ļ 200000 ; Default: 100. 

Set the idle interval in- between frames in microseconds. When idle interval is set to zero, a 

continuous waveform will be generated.  

 

3. Data Rate 

Displays the data rate for current 802.15.4 PHY scheme. 
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4. Frequency Band 

Choices: 780 MHz | 868 MHz | 915 MHz | 2450 MHz ; 

Default: 2450 MHz . 

Use the drop- down menu to select the frequency band of 802.15.4 PHY scheme. 

Note 1: If PHY Scheme is set to BPSK, 780 MHz and 2450 MHz cannot be selected. 

Note 2: The selected frequency band does not actually change the center frequency of the signal 

source. 

 

4.2.2.2  Packet Setting  

 
 

1. Preamble (Hex) 

Displays the Preamble field of PPDU in hexadecimal format. 

Note: This parameter is displayed only and cannot be edited.  

 

2. SFD (Hex) 

Displays the SFD (Start of Frame Delimiter) field of PPDU in hexadecimal format. 

Note: This parameter is displayed only and cannot be edited.  

 

3. PHR (Hex) 

Displays the PHR (Payload Header) field of PPDU in hexadecimal format. The value is automatically 

updated when the PSDU settings are changed.  

Note: This parameter is displayed only and cannot be edited.  

 

4. PSDU 

These are the Settings for the Physical Service Data Unit (PSDU) portion of the frame that contains 

the payload data.  

1) MHR (MAC Header) 

Use the drop- down menu to enable or disable the MAC Header filed.  
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For more information on the MAC header, refer to the IEEE standards 802.15.4. 

 

2) Data Type 

Choices: PN9 | PN15 | USER ; Default: PN9. 

Use the drop- down menu to set the type of packet payload.  

 ̧ PN9: A pseudo- random binary sequence of order 9 is used to fill the packet payload  

 ̧ PN15: A pseudo- random binary sequence of order 15 is used to fill the packet payload  

 ̧ USER: A user- defined binary sequence is used to fill the packet payload  

 
 

3) Seed 

Set the seed value used to generate the pseudo - random binary sequence.  

When Data Type PN9 is selected: Range: 0x0 ļ 0x1FF ; Default: 0x1FF. 

When Data Type PN15 is selected: Range: 0x0 ļ 0x7FFF ; Default: 0x7FFF. 

Note: This parameter can be edited only when the Data Type is PN9 or PN15.  
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4) Data Length (Octets)  

Range: 0 ļ 127 ; Default: 20. 

Set the length of packet payload in octets.  

 

5) Data Mode  

Choices: Continuous | Truncated ; Default: Continuous. 

For multi- frame signals, select the mode applied to the packet payload. If there is only one frame in 

the signal, then there is no difference in selection.  

 ̧ Continuous: packet payload data bits are distributed consecutively across multiple frames  

 ̧ Truncated: packet payload data bits are the same for all frames, with the data size truncated for 

one frame 

 

6) MAC FCS 

Choices: On | Off ; Default: On. 

Use the drop- down menu to enable or disable the MAC FCS (frame check sequence). For more 

information on the MAC FCS, refer to the IEEE standards 802.15.4. 

 

4.2.2.3   Impairments  

1. Symbol Timing Error  

Range: - 300 to 300ppm  ; Default: 0ppm . 

Set the shift of standard symbol rate for transmission. This shift varies the symbol rate of the signal. 

It is used to simulate transmission when the device's sampling clock is slightly off. 

 

2. Frequency Offset  

Range: - 200 to 200kHz ; Default: 0kHz. 

Set the static offset of the carrier frequency. This static offset is used to simulate the device 

transmitting at a frequency slightly offset from the specified carrier.  
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4.3 IEEE 802.15.4 SUN FSK 

SUNs PHY defined in IEEE standard 802.15.4. The smart utility network is a principally outdoor, low 

data rate wireless network that supports two - way communications among sensing, measurement, 

and control devices in the smart grid.  

 

SUNs enable multiple applications to operate over shared network resources, providing monitoring 

and control of a utility system. SUN devices are designed to operate in very large - scale, low- power 

wireless applications and often require using the maximum transmit power available under 

applicable regulations, in order to provide long - range, point - to- point connections. Frequently, SUNs 

are required to cover  geographically widespread areas containing a large number of outdoor devices. 

In these cases, SUN devices typically employ mesh or peer - to- peer multihop  techniques to 

communicate with an access point.  

 

SUN FSK is one of the physical layers defined in the standard. 

Protocol version: IEEE Std 802.15.4 - 2020 

 

You can click  IoT  - >  802.15.4 SUN FSK  on the homepage to enter the 802.15.4 SUN FSK 

setting interface.  
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4.3.1  Waveform Setup  

Press  Waveform Setup  in the left window to enter parameter settings.  

4.3.1.1  Basic 

1. Waveform Name  

When you download the waveform, the name you defined here will be displayed on the signal 

generator, if you do not define it, the signal generator will automatically generate a name for the 

waveform. 

 

2. Number of Frames  

Range: 1 to 2000 ; Default: 1. 

Set the number of frames included in the generated waveform.  

 
3. Oversampling Ratio  

Range: 2 to 100 ; Default: 10. 

Set the number of samples calculated per I/Q symbol.  

 
4. Total Sample Points  

Display the generated waveform length (number of points).  

Note: This parameter is displayed only and cannot be edited.  
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5. Waveform Length  

Display the generated waveform length (in second).  

Note: This parameter is displayed only and cannot be edited.  

 

4.3.1.2  Marker  

1. Marker 1 Source 

Choice: Waveform Start| Frame Start ;  

Default: Waveform Start . 

Use the drop- down menu to select the type of Mark 1 Source to set the active mark points within 

the waveform.  When the signal generator encounters an active mark point, a pulse signal is output 

via the IQ_EVENT connector on the rear panel. For more information, see the Signal Generator's User 

guide. 

 ̧ Waveform Start  ; Set the first point of the waveform to an active marker point . 

 ̧ Frame Start ; Set the first point of the frame to an active marker point.  

Note: A waveform may contain multiple frames.  

 

2. Marker 2 Source 

Choice: Waveform Start| Frame Start ;  

Default: Frame Start. 

Use the drop- down menu to select the type of Mark 2 Source to set the active mark points within 

the waveform.  When the signal generator encounters an active mark point, a pulse signal is output 

via the IQ_EVENT connector on the rear panel. For more information, see the Signal Generator's User 

guide. 

 ̧ Waveform Start  : Set the first point of the waveform to an active marker point . 

 ̧ Frame Start : Set the first point of the frame to an active marker point.  

Note: A waveform may contain multiple frames.  

 

4.3.2  Packet 

Press  Packet  in the left window to enter parameter settings.  
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4.3.2.1  General Setting 

1. Data Rate 

Range: 2.4 kb/s ļ 400 kb/s ; Default: 100 kb/s. 

Set the data rate of FSK modulation in kb/s.  

For more information on Data Rates, please refer to "Modulation and Coding for SUN FSK" in Section 

19.3 of the IEEE Std 802.15.4- 2020. 

 

2. Modulation  

Choice: 2FSK | 4FSK ; Default: 2FSK. 

Use the drop- down menu to se lect the FSK modulation level. 

For more information on the Modulation, please refer to " Modulation and Coding for SUN FSK " in 

Section 19.3 of the IEEE Std 802.15.4- 2020. 

 

3. Modulation Index  

Range: 0.33 ļ 2 ; Default: 1. 

Set the modulation index for FSK. 

For more information on the Modulation Index, please refer to " Mo dulation and Coding for SUN FSK 

" in Section 19.3 of the IEEE Std 802.15.4- 2020. 

 

4. Idle Interval 

Range: 0 ļ 200000 us ; Default: 1000 us. 

Set the idle interval time in - between frames in microseconds. When idle interval is set to zero, a 

continuous waveform will be generated.  

 

5. Ramp Symbols 

Range: 1 ļ 10 ; Default: 4. 

Set the symbol duration for waveform ramp up and down.  

Note: This parameter is visible and configurable only when the idle interval is not zero . 

 

6. Ramp Up/Down Symbol  

Choice: First/Last | Center | One | Zero ;  

Default: First/Last . 

Use the drop- down menu to select the symbol for the period of waveform ramp up and down.  
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 ̧ First/Last : Use the first data symbol value as the ramp up symbol value and the last data symbol 

value as the ramp down symbol value.  

 ̧ Center: Set the ramp up/down symbol when frequency deviation is zero.  

 ̧ One: Set the ramp up/down symbol when frequency deviation is negative.  

 ̧ Zero: Set the ramp up/down symbol when frequency deviation is positive.  

Note: This parameter is visible and configurable only when the idle interval is not zero.  

 

4.3.2.2  SHR (Synchronization Header) 

1. Preamble Sequence 

Default: 0101 0101. 

Set the preamble sequence used by the Synchronization Header. The sequence length should be a 

multiple of 8 for 2FSK and a multiple of 16 for 4FSK. 

Note: The final preamble field will contain several multiples of the preamble sequence . 

 

2. Preamble Length  

Range: 32 ļ 8000 for 2FSK , 64 ļ 16000 for 4FSK ;  

Default: 32. 

Set the preamble length in bits in Synchronization Header.  

The Preamble Length should be the integer multiple of the length of preamble sequence.  

For more information on the preamble, please refer to "PPDU format for SUN FSK" in Section 19.2 of 

the IEEE Std 802.15.4- 2020. 

 

3. SFD Index 

Choices: 0 | 1 ; Default: 0. 

Set the index of SFD (Start of Frame Delimiter) sequence in Synchronization Header. It corresponds 

to the PIB attribute phySunFskSfd defined in IEEE Std 802.15.4- 2020. See section 19.2.3.2 for details. 

 

4. SFD Customized 

Choices: On | Off ; Default: Off. 

Use the drop- down menu to enable or disable customized SFD. 

If SFD Customized is off, the standard SFD sequence is used, and the SFD Sequence is read- only. 

For more information on the standard SFD sequence, see Section 19.2.3.2 of the IEEE Std 802.15.4-

2020. 
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If SFD Customized is on, the SFD Sequence can be edited, and the custom SFD sequence is used. 

The SFD Sequence length should be 16 for 2FSK and 32 for 4FSK, otherwise it will be truncated or 

padded with zeros.  

 

5. SFD Sequence 

Displays the value of the SFD fields in the Synchronization Header. For more information on the SFD 

sequence, see Section 19.2.3.2 of the IEEE Std 802.15.4- 2020. 

Note: This parameter can be edited only when SFD Customized is on. 

 

4.3.2.3  PHR (PHY Header) 

1. Mode Switch  

Choices: Off | On ; Default: Off. 

Use the drop- down menu to enable or disable the Mode Switch PHR. 

 ̧ On: A mode switch packet is generated. The Mode Switch field of the packet shall be set to one, 

indicating that a mode switch shall occur.  

 ̧ Off: A normal packet is generated. The Mode Switch field of the packet shall be set to zero, 

indicating that the entire packet shall be transmitted at a single data rate and using a single 

modulation scheme.  

It will be included in Mode Switch field of PHR. For more information on the Mode Switch, see Section 

19.2.4 and 19.2.5 of the IEEE Std 802.15.4- 2020. 

 

2. FCS Type 

Choices: 0 = 4- octets | 1 = 2- octets ; 

Default: 0 = 4- octets . 

Use the drop- down menu to select the FCS type. The FCS Type field of PHR indicates the length of 

the FCS field contained in the MPDU. 

It will be included in FCS Type field of PHR. The FCS Type field of PHR shall be set to zero for a 4-

octet FCS and shall be set to one for a 2- octet FCS. For more information on the FCS Type, see 

Section 19.2.4 of the IEEE Std 802.15.4- 2020. 

Note: This parameter is visible and configurable only when the Mode Switch is off.  

 

3. Data Whitening  

Choices: On | Off ; Default: On. 
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Use the drop- down menu to enable or disable the data whitening of PSDU upon transmission. It will 

be included in Data Whitening field of PHR. For more information on the Data Whitening, see Section 

19.2.4 of the IEEE Std 802.15.4- 2020. 

Note: This parameter is visible and configurable only when the Mode Switch is off.  

 

4. Frame Length  

Display the total number of octets contained in the  PSDU (prior to FEC encoding, if enabled). It will 

be included in Frame Length field of PHR. For more information on the Frame Length, see Section 

19.2.4 of the IEEE Std 802.15.4- 2020. 

Note: This parameter is visible and configurable only when the Mode Switch is off.  

 

5. Mode Switch  Parameter  

Range: 0 ļ 3 ; Default: 0. 

Set the parameter group used for mode switch. It will be included in Mode Switch  Parameter field of 

PHR. For more information on the Mode Switch  Parameter, see Section 19.2.5 of the IEEE Std 

802.15.4- 2020. 

Note: This parameter is visible and configurable only when the Mode Switch is on.  

 

6. New Mode FEC 

Choices: On | Off ; Default: Off. 

Use the drop- down menu to specify whether the packet following the mode switch PPDU is 

transmitted  using FEC. It will be included in New Mode FEC field of PHR. For more information on 

the New Mode FEC, see Section 19.2.5 of the IEEE Std 802.15.4- 2020. 

Note: This parameter is visible and configurable only when the Mode Switch is on.  

 

7. New Mode 

1) Page 

Range: 0 ļ 1 ; Default: 0. 

Set the Page in New Mode Field of mode switch PHR. The Page field shall be set to zero to indicate 

channel page nine or set to one to indicate channel page ten.  

Note: This parameter is visible and configurable only when the Mode Switch is on.  

 

2) Modulation Scheme  
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Range: 0 ļ 3 ; Default: 0. 

Set the Modulation Scheme in New Mode Field of mode switch PHR. The Modulation Scheme field 

indicates the modulation scheme.  

Kmbsj_rgml Qafckc 
Dgcjb t_jsc 

Bcqapgnrgml 

. QSL DQI 

/ QSL MDBK 

0 QSL M+ONQI 

1 ?bbgrgml_j kmbcq 

 

Note: This parameter is visible and configurable only when the Mode Switch is on.  

 

3) Mode 

Range: 0 ļ 15 ; Default: 0. 

Set the Mode in New Mode field of mode switch PHR. The Mode field specifies the new mode of 

operation. For more information on the Mode, see Section 19.2.5 of the IEEE Std 802.15.4- 2020. 

Note: This parameter is visible and configurable only when the Mode Switch is on.  

 

8. Checksum 

Display the checksum field in mode switch PHR. This value is read- only and automatically updated 

with PHR value. For more information on the Checksum, see Section 19.2.5 of the IEEE Std 802.15.4-

2020. 

Note: This parameter is visible only when the Mode Switch is on. 

 

9. Parity Check 

Display the parity check field in mode switch PHR. This value is read- only and automatically updated 

with PHR value. For more information on the Parity Check, see Section 19.2.5 of the IEEE Std 

802.15.4- 2020. 

Note: This parameter is visible only when the Mode Switch is on. 

 

4.3.2.4  PSDU 

These are the settings for the physical service data unit (PSDU) part of the frame when Mode Switch 

is off. 
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1. FEC 

Choices: None | RSC | NRNSC ; Default: None. 

Use the drop- down menu to select whether FEC is enabled and what type of FEC is used. For more 

information on the FEC, see Section 19.3.5 of the IEEE Std 802.15.4- 2020. 

 

2. Interleaving  

Choices: On | Off ; Default: Off. 

Use the drop- down menu to select whether interleaving is enabled after FEC. Interleaving is always 

enabled for NRNSC coding and disabled when FEC is not used. For more information on the 

interleaving, see Section 19.3.6 of the IEEE Std 802.15.4- 2020. 

 

3. Padding Bits  

Display the number of padding bits appended to the tail bits, when interleaving is used in conjunction 

with convolutional coding.  

The padding bits are required to fill up the  last interleaver buffer completely , and the padding bits 

length is usually 5 or 13. This value is read- only and automatically updated with PHR and PSDU length. 

For more information on the padding bits, see Section 19.3.6 of the IEEE Std 802.15.4- 2020. 

 

4. PHY Payload 

1) MHR (MAC Header) 

Use the drop- down menu to enable or disable the MAC Header filed.  

 
For more information on the MAC header, refer to the IEEE standards 802.15.4. 

 

2) Data Type 

Choices: PN9 | PN15 | USER ; 

Default: PN9. 
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Use the drop- down menu to set the type of packet payload.  

PN9: A pseudo- random binary sequence of order 9 is used to fill the packet payload  

PN15: A pseudo- random binary sequence of order 15 is used to fill the packet payload  

USER: A user- defined binary sequence is used to fill the packet payload  

 
 

3) Seed 

Set the seed value used to generate the pseudo- random binary sequence.  

When Data Type PN9 is selected: Range: 0x0 ļ 0x1FF ; Default: 0x1FF. 

When Data Type PN15 is selected: Range: 0x0 ļ 0x7FFF ; Default:0x7FFF. 

Note: This parameter can be edited only when the Data Type is PN9 or PN15.  

 

4) Data Length (Octets)  

Range: 0 ļ 2047 ; Default: 1024. 

Set the length of MAC payload in octets.  

 

5) Data Mode  

Choices: Continuous | Truncated ; 

Default: Continuous. 

For multi- frame signals, select the mode applied to the packet payload. If there is only one frame in 

the signal, then there is no difference in selection.  

 ̧ Continuous: packet payload data bits are distributed consecutively across multiple frames  

 ̧ Truncated: packet payload data bits are the same for all frames, with the data size truncated for 

one frame 

 

6) MAC FCS 
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Choices: On | Off ; Default: On. 

Use the drop- down menu to enable or disable the MAC FCS (frame check sequence). For more 

information on the MAC FCS, refer to the IEEE standards 802.15.4. 

 

4.3.2.5  Encoding  

These are the encoding settings when Mode Switch is on.  

 

1. FEC 

Choices: None | RSC | NRNSC ; 

Default: None. 

Use the drop- down menu to select whether FEC is enabled and what type of FEC is used. For more 

information on the FEC, see Section 19.3.5 of the IEEE Std 802.15.4- 2020. 

 

2. Interleaving  

Choices: On | Off ; Default: Off. 

Use the drop- down menu to select whether interleaving is enabled after FEC. Interleaving is always 

enabled for NRNSC coding and disabled when FEC is not used. For more information on the 

interleaving, see Section 19.3.6 of the IEEE Std 802.15.4- 2020. 

 

3. Padding Bits  

Display the number of padding bits appended to the tail bits, when interleaving is used in conjunction 

with convolutional coding.  

The padding bits are required to fill up the  last interleave buffer completely and the padding bits 

length is usually 5 or 13. This value is read- only and automatically updated with PHR and PSDU length. 

For more information on the interleaving, see Section 19.3.6 of the IEEE Std 802.15.4- 2020. 

 

4.3.2.6  Impairments  

1. Symbol Timing Error  

Range: - 300 to 300ppm  ; Default: 0ppm . 

Set the shift of standard symbol rate for transmission. This shift varies the symbol rate of the signal. 

It is used to simulate transmission when the device's sampling clock is slightly off. 
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2. Frequency Offset  

Range: - 200 to 200kHz ; 

Default: 0kHz. 

Set the static offset of the carrier frequency. This static offset is used to simulate the device 

transmitting at a frequency slightly offset from the specified carrier.  

 

3. Frequency Deviation Scaling  

Range: 50 ļ 150% ; 

Default: 100%. 

Set the additional scaling to the nominal FSK frequency deviation. This is equivalent to apply scaling 

to FSK modulation index. 

 

4. Gaussian BT 

Range: 0.1 ļ 1.0 ; 

Default: 0.5. 

Set the BT product of the Gaussian filter applied to FSK modulation. 

  



SigIQPro User Manual 

96                                                                                   int.siglent.com  

4.4 IEEE 802.15.4 SUN OFDM 

SUNs PHY defined in IEEE standard 802.15.4. The smart utility network is a principally outdoor, low 

data rate wireless network that supports two - way communications among sensing, measurement, 

and control devices in the smart grid.  

SUNs enable multiple applications to operate over shared network resources, providing monitoring 

and control of a utility system. SUN devices are designed to operate in very large - scale, low- power 

wireless applications and often require using the maximum transmit power available under 

applicable regulations, in order to provide long - range, point - to- point connections. Frequently, SUNs 

are required to cover  geographically widespread areas containing a large number of outdoor devices. 

In these cases, SUN devices typically employ mesh or peer - to- peer multihop techniques to 

communicate with an access point.  

 

SUN OFDM is one of the physical layers defined in the standard, which supports data rates ranging 

from 12.5 kb/s to 2400 kb/s. The subcarrier spacing is  constant and is equal to 10416- 2/3 Hz. The 

symbol rate is 8- 1/3 kSymbol/s, which corresponds to 120 us per symbol.  

 

Protocol version: IEEE Std 802.15.4 - 2020 

 

You can click  IoT  - >  802.15.4 SUN OFDM  on the homepage to enter the 802.15.4 SUN OFDM 

setting interface.  
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4.4.1  Waveform Setup  

Press  Waveform Setup  in the left window to enter parameter settings.  

4.4.1.1  Basic 

1. Waveform Name  

When you download the waveform, the name you defined here will be displayed on the signal 

generator, if you do not define it, the signal generator will automatically generate a name for the 

waveform. 

 

2. Number of Frames  

Range: 1 to 2000 ;  

Default: 1. 

Set the number of frames included in the generated waveform.  

 

3. Oversampling Ratio  

Range: 2 to 100 ;  

Default: 10. 

Set the number of samples calculated per I/Q symbol. 

 
4. Total Sample Points  
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Display the generated waveform length (number of points).  

Note: This parameter is displayed only and cannot be edited.  

 

5. Waveform Length  

Display the generated waveform length (in s econd).  

Note: This parameter is displayed only and cannot be edited.  

 

4.4.1.2  Marker  

1. Marker 1 Source 

Choice: Waveform Start | Frame Start; 

Default: Waveform Start.  

Use the drop- down menu to select the type of Mark 1 Source to set the active mark points within 

the waveform.  When the signal generator encounters an active mark point, a pulse signal is output 

via the IQ_EVENT connector on the rear panel. For more information, see the Signal Generator's User 

guide. 

 ̧ Waveform Start  : Set the first point of the waveform to an active marker point . 

 ̧ Frame Start : Set the first point of the frame to an active marker point.  

Note: A waveform may contain multiple frames.  

 

2. Marker 2 Source 

Choice: Waveform Start | Frame Start; 

Default: Frame Start. 

Use the drop- down menu to select the type of Mark 2 Source to set the active mark points within 

the waveform.  When the signal generator encounters an active mark point, a pulse signal is output 

via the IQ_EVENT connector on the rear panel. For more information, see the Signal Generator's User 

guide. 

 ̧ Waveform Start  : Set the first point of the waveform to an active marker point . 

 ̧ Frame Start : Set the first point of the frame to an active marker point.  

Note: A waveform may contain multiple frames.  
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4.4.2  Packet 

Press  Packet  in the left window to enter parameter settings.  

4.4.2.1  OFDM Setting  

1. Option  

Choices: Option 1 | Option 2 | Option 3 | Option 4  ;  

Default: Option 2 . 

Use the drop- down menu to select PHY option . This PHY includes four options, each one being 

characterized by the number of active tones during the PHR or PSDU. Please refer to Table 20- 10 in 

IEEE Std 802.15.4- 2020 for more information.  

 

2. FFT Size 

Display the FFT size of selected OFDM option. This value is read- only and automatically updated 

when Option is changed . Please refer to Table 20- 10 in IEEE Std 802.15.4- 2020 for more information.  

 

3. Idle Interval 

Range: 0 ļ 200000 us ; 

Default: 1000 us. 

Set the idle interval time in - between frames in microseconds. When idle interval is set to zero, a 

continuous waveform will be generated.  

 

4. Windowing Length  

Range: 0 ļ FFT Size * Oversampling Ratio * 0.5; 

Default: 16. 

Set the raised cosine window length used to smooth the OFDM symbol transition. The maximum 

windowing length is limited to avoid exceeding the cyclic prefix (CP) part based on the option of 

OFDM signal. 

To achieve a balance between ACP and EVM test results, it is necessary to set an appropriate 

windowing length. If you increase the windowing length to enhance the ACP result, the EVM result 

may deteriorate.  

Note: Window length must be even.  
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5. Filter for STF Symbols 

Choices: On | Off ; Default: On. 

Use the drop- down menu to enable or disable an ideal low pass filter that is applied to STF symbols. 

This filter will help eliminate the out - of- band spurs that are caused by the negated half of the 4th 

STF symbol. 

 

6. Filter  

Choices: None | Gaussian | Root Nyquist | Nyquist ; 

Default: None. 

Use the drop- down menu to select the pulse shape filter type to be applied to the waveform.  

 

4.4.2.2  PSDU 

These are the settings for the physical service data unit (PSDU) part of the frame that includes the 

payload data. 

1. MCS 

Range:0 ļ 6 ; Default: 3. 

Set the MCS level for PSDU. The MCS level affects the modulation and coding for PSDU. Please refer 

to Table 20- 10 in IEEE Std 802.15.4- 2020 for more information.  

 

2. Modulation and Coding  

Display the modulation and coding scheme under selected MCS level. This value is read- only and 
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automatically updated when MCS is changed. Please refer to Table 20- 10 in IEEE Std 802.15.4- 2020 

for more information.  

 

3. Scrambler 

Choices: 00 (Seed 000010111) | 01 (Seed 101110111) | 10 (Seed 000011100) | 11 (Seed 101111100); 

Default: 00 (Seed 000010111). 

Use the drop- down menu to select the seed for scrambling PN sequence generation. It will be 

included in Scrambler field of PHR. Please refer to section 20.2.4 in IEEE Std 802.15.4- 2020 for more 

information.  

 

4. OFDM Interleaving  

Choices: 0 | 1 ; Default: 0. 

Set the SUN OFDM interleaving attribute. This value affects the depth of interweaving. It corresponds 

to the PIB attribute phyOfdmInterleaving  defined in IEEE Std 802.15.4- 2020. 

0: The interleaving depth of one symbol  

1: The interleaving depth of the number of symbols equal to the frequency domain  spreading factor.  

For more information on the interleaving, see Section 20.4.5 of the IEEE Std 802.15.4- 2020. 

 

5. FCS Type 

Choices: 0 = 4- octets | 1 = 2- octets ; 

Default: 0 = 4- octets . 

Use the drop- down menu to select the FCS type. The FCS Type indicates the length of the FCS field 

contained in the MPDU. 

 
6. PHY Payload 

1) MHR (MAC Header) 

Use the drop- down menu to enable or disable the MAC Header filed.  
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For more information on the MAC header, refer to the IEEE standards 802.15.4. 

 

2) Data Type 

Choices: PN9 | PN15 | USER ; 

Default: PN9. 

Use the drop- down menu to set the type of packet payload.  

 ̧ PN9: A pseudo- random binary sequence of order 9 is used to fill the packet payload . 

 ̧ PN15: A pseudo- random binary sequence of order 15 is used to fill the packet payload . 

 ̧ USER: A user- defined binary sequence is used to fill the packet payload . 

 
 

3) Seed 

Set the seed value used to generate the pseudo- random binary sequence.  

When Data Type PN9 is selected: Range: 0x0 ļ 0x1FF ; Default: 0x1FF. 

When Data Type PN15 is selected: Range: 0x0 ļ 0x7FFF ; Default: 0x7FFF. 

Note: This parameter can be edited only when the Data Type is PN9 or PN15.  

 

4) Data Length (Octets)  
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Range: 0 ļ 2047 ; Default: 1024. 

Set the length of MAC payload in octets.  

 

5) Data Mode  

Choices: Continuous | Truncated  ; 

Default: Continuous 

For multi- frame signals, select the mode applied to the packet payload. If there is only one frame in 

the signal, then there is no difference in selection.  

 ̧ Continuous: packet payload data bits are distributed consecutively across multiple frames  

 ̧ Truncated: packet payload data bits are the same for all frames, with the data size truncated for 

one frame 

 

6) MAC FCS 

Choices: On | Off ; Default: On. 

Use the drop- down menu to enable or disable the MAC FCS (frame check sequence). For more 

information on the MAC FCS, refer to the IEEE standards 802.15.4. 

 

7. Padding Bits  

Display the number of padding bits appended to the tail bits in PSDU. The  appended bits in PSDU 

are set to zeros, and to ensure that the number of bits in the PHY Payload field are multiple of Ncbps . 

For more information on the padding bits, see Section 20.4.10 of the IEEE Std 802.15.4- 2020. 

This value is read- only and automatically updated with Option, MCS, Frame Length and OFDM 

Interleaving. 

 

8. Number of OFDM Symbols  

Display the number of OFDM symbols of PSDU. This value is read- only and automatically updated 

with Option, MCS, OFDM Interleaving and PSDU settings. 

 

4.4.2.3  PHR (PHY Header) Info 

These are the settings for PHY Header. All configuration items are read- only and automatically 

updated with OFDM setting and PSDU settings.  

1. MCS 

Display the MCS level for PHR. The MCS level affects the modulation and coding for PHR. The PHR 
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shall be transmitted using the lowest supported MCS level for Option 1 and Option 2. For OFDM 

option 3 and OFDM Option 4, the PHR shall be transmitted using MCS1 and MCS2 respectively. 

This value is read- only and automatically updated when Option is changed. Please refer to Section 

20.2.4 in IEEE Std 802.15.4- 2020 for more information.  

 

2. Modulation and Coding  

Display the modulation and coding scheme under selected MCS level. This value is read- only and 

automatically updated when MCS is changed. Please refer to Table 20- 10 in IEEE Std 802.15.4- 2020 

for more information.  

 

3. Frame Length  

Display the total number of octets contained in the PSDU (prior to FEC encoding). It will be included 

in Frame Length field of PHR. This value is read- only and automatically updated with PSDU settings. 

Please refer to Section 20.2.4 in IEEE Std 802.15.4- 2020 for more information.  

 

4. HCS 

Display the HCS (header check sequence) field of PHR in HEX. The HCS shall be computed using the 

first 22 bits of the PHR. This value is read- only and automatically updated when any of the PHR filed 

settings is changed. Please refer to Section 20.2.4 in IEEE Std 802.15.4- 2020 for more information.  

 

5. Padding Bits  

Display the number of padding bits appended to the tail bits in PHR. The  appended bits in PHR are 

set to zeros, and to ensure that the number of bits in the PHR field are multiple of Ncbps . For more 

information on the padding bits, see Section 20.4.10 of the IEEE Std 802.15.4- 2020. 

This value is read- only and automatically updated with Option, MCS, Frame Length and OFDM 

Interleaving. 

 

6. Number of OFDM Symbols  

Display the number of OFDM symbols of PHR. This value is read- only and automatically updated 

with Option, MCS, and OFDM Interleaving. 
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4.5 ITU- T G.9959 

ITU- T G.9959 PHY is defined in short range narrow - band digital radiocommunication transceivers -

-  PHY, MAC, SAR and LLC layer specifications. 

Protocol version: IEEE Std 802.15.4 - 2020. 

 

You can click  IoT  - >  ITU- T G.9959  on the homepage to enter the ITU- T G.9959 setting 

interface.  
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4.5.1  Waveform Setup  

Press  Waveform Setup  in the left window to enter parameter settings.  

4.5.1.1  Basic 

1. Waveform Name  

When you download the waveform, the name you defined here will be displayed on the signal 

generator, if you do not define it, the signal generator will automatically generate a name for the 

waveform. 

 

2. Number of Frames  

Range: 1 to 2000 ; Default: 1. 

Set the number of frames included in the generated waveform.  

 

3. Oversampling Ratio  

Range: 2 to 100 ; Default: 10. 

Set the number of samples calculated per I/Q symbol. 

 

4. Total Sample Points  

Display the generated waveform length (number of points).  

Note: This parameter is displayed only and cannot be edited.  

 

5. Waveform Length  

Display the generated waveform length (in second).  

Note: This parameter is displayed only and cannot be edited.  

 

4.5.1.2  Marker  

1. Marker 1 Source 

Choice: Waveform Start | Frame Start; 

Default: Waveform Start . 

Use the drop- down menu to select the type of Mark 1 Source to set the active mark points within 

the waveform.  When the signal generator encounters an active mark point, a pulse signal is output 

via the IQ_EVENT connector on the rear panel. For more information, see the Signal Generator's User 
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guide. 

 ̧ Waveform Start  : Set the first point of the waveform to an active marker point . 

 ̧ Frame Start : Set the first point  of the frame to an active marker point.  

Note: A waveform may contain multiple frames.  

 

2. Marker 2 Source 

Choice: Waveform Start  | Frame Start; 

Default: Frame Start. 

Use the drop- down menu to select the type of Mark 2 Source to set the active mark points within 

the waveform.  When the signal generator encounters an active mark point, a pulse signal is output 

via the IQ_EVENT connector on the rear panel. For more information, see the Signal Generator's User 

guide. 

 ̧ Waveform Start  : Set the first point of the waveform to an active marker point . 

 ̧ Frame Start : Set the first point of the frame to an active marker point.  

Note: A waveform may contain multiple frames.  

 

4.5.2  Packet 

Press  Packet  in the left window to enter parameter settings.  

4.5.2.1  General Setting 

1. Data Rate 

Choices: R1 ļ 9.6 kbps | R2 ļ 40 kbps | R3 ļ 100 kbps; 

Default: R1 ļ 9.6 kbps. 

Use the drop- down menu to select the data rate type of PHY . 

 ̧ R1: Data Rate Type 1 (9.6 kbit/s). 

 ̧ R2: Data Rate Type 2 (40 kbit/s). 

 ̧ R3: Data Rate Type 3 (100 kbit/s). 

For more information on Data Rate, please refer to "Data rates" in Section 7.1.2.2 of the ITU- T G.9959 

- 2015. 

 

2. Modulation  

Choices: FSK | GFSK; 
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Default: FSK for R1/R2, GFSK for R3. 

Use the drop- down menu to select the modulation type for PHY. For more information on 

Modulation, please refer to "Modulation and encoding" in Section 7.1.2.4 of the ITU- T G.9959 - 2015. 

 

3. Coding  

Displays the coding type. This value is read- only and automatically updated when Data Rate is 

changed.  

Manchester code shall be used for data symbol encoding at data rate R1 and non - return - to- zero 

(NRZ) shall be used for data symbol encoding at data rates R2 and R3. Please refer to Section 7.1.2.4 

in ITU- T G.9959 - 2015 for more information.  

 

4. Separation  

Displays the separation of FSK. This value is read- only and automatically updated when Data Rate is 

changed. Please refer to Table 7- 4 in ITU- T G.9959 - 2015 for more information.  

 

5. Idle Interval 

Range: 0 ļ 200000 us ; Default: 1000 us. 

Set the idle interval time in - between frames in microseconds. When idle interval is set to zero, a 

continuous waveform will be generated.  

 

6. Ramp Symbols 

Range: 1 ļ 10 ; Default: 4. 

Set the symbol duration for waveform ramp up and down.  

Note: This parameter is visible and configurable only when the idle interval is not zero.  

 

7. Ramp Up/Down Symbol  

Choice: First/Last | Center | One | Zero; 

Default: First/Last . 

Use the drop- down menu to select the symbol for the period of waveform ramp up and down.  

 ̧ First/Last  : Use the first data symbol value as the ramp up symbol value and the last data symbol 

value as the ramp down symbol value.  

 ̧ Center : Set the ramp up/down symbol when frequency deviation is zero.  

 ̧ One : Set the ramp up/down symbol when frequency deviation is negative.  
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 ̧ Zero : Set the ramp up/down symbol when frequency deviation is positive.  

Note: This parameter is visible and configurable only when the idle interval is not zero.  

 

4.5.2.2  PPDU Settings 

These are the settings to configure the physical protocol data unit (PPDU) which is the frame.  

1. PPDU Length (Octets)  

Display the total PPDU length in bytes. This value is read- only and automatically updated with PPDU 

Settings.  

 
2. Preamble Length (Octets)  

Range: 10 ļ 100 ; Default: 10. 

Set the preamble length in bytes in SHR (Synchronization Header). For more information on 

preamble, please refer to " Preamble field" in Section 7.1.3.2 of the ITU- T G.9959 - 2015. 

 

3. Start of Frame Delimiter (Hex)  

Range: 00 to FF ; Default: F0. 

Set the SOF field in hex in SHR (Synchronization Header). The SOF is an 8- bit field terminating the 

preamble field and the start of the PSDU. For more information on SOF, please refer to "Start of 

frame (SOF) field " in Section 7.1.3.3 of the ITU- T G.9959 - 2015. 

 

4. PSDU 

1) MHR (MAC Header) 

Use the drop- down menu to enable or disable the MAC Header filed.  

 
For more information on the MAC header, please refer to " MPDU format " in Section 8.1.3 of the 
ITU- T G.9959 - 2015. 
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2) Data Type 

Choices: PN9 | PN15 | USER ; Default: PN9. 

Use the drop- down menu to set the type of packet payload.  

 ̧ PN9: A pseudo- random binary sequence of order 9 is used to fill the packet payload  

 ̧ PN15: A pseudo- random binary sequence of order 15 is used to fill the packet payload  

 ̧ USER: A user- defined binary sequence is used to fill the packet payload  

 
 

3) Seed 

Set the seed value used to generate the pseudo - random binary sequence.  

When Data Type PN9 is selected: Range: 0x0 ļ 0x1FF ; Default:0x1FF. 

When Data Type PN15 is selected: Range: 0x0 ļ 0x7FFF ; Default:0x7FFF. 

Note: This parameter can be edited only when the Data Type is PN9 or PN15.  

 

4) Data Length (Octets)  

Range: 0 ļ 64 for R1 or R2; 0 ļ 170 for R3 ; 

Default: 32. 

Set the length of MAC payload in octets.  

 

5) Data Mode  

Choices: Continuous | Truncated; 

Default: Continuous. 

For multi- frame signals, select the mode applied to the packet payload. If there is only one frame in 

the signal, then there is no difference in selection.  

 ̧ Continuous: packet payload data bits are distributed consecutively across multiple frames . 

 ̧ Truncated: packet payload data bits are the same for all frames, with the data size truncated for 
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one frame. 

 

6) MAC FCS 

Choices: On | Off ; Default: On. 

Use the drop- down menu to enable or disable the MAC FCS (frame check sequence). For more 

information on the MAC FCS, refer to Section 8.1.3.8 and Section 8.1.3.9 of the ITU- T G.9959 - 2015. 

 

5. End of Frame Delimiter  

Choices: On | Off ; Default: On. 

Use the drop- down menu to enable or disable EOF in the PPDU. The EOF delimiter field shall be sent 

only when transmitting at data rate R1. For more information on the EOF, refer to Section 7.1.3.5 of 

the ITU- T G.9959 - 2015. 

 

4.5.2.3  Impairments  

1. Symbol Timing Error  

Range: - 300 to 300ppm  ; Default: 0ppm . 

Set the shift of standard symbol rate for transmission. This shift varies the symbol rate of the signal. 

It is used to simulate transmission when the device's sampling clock is slightly off. 

 

2. Frequency Offset  

Range: - 200 to 200kHz ; Default: 0kHz. 

Set the static offset of the carrier frequency. This static offset is used to simulate the device 

transmitting at a frequency slightly off set from the specified carrier.  

 

3. Frequency Deviation Scaling  

Range: 50 ļ 150% ; Default: 100%. 

Set the additional scaling to the nominal FSK frequency deviation. This is equivalent to apply scaling 

to FSK modulation index. 

 

4. Gaussian BT 

Range: 0.1 ļ 1.0 ; Default: 0.6. 

Set the BT product of the Gaussian filter applied to FSK modulation. 

Note: This parameter is visible only when the Modulation selection is GFSK.  
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4.6 IEEE 802.15.4 HRP UWB 

UWB has three major characteristics: carrier - free pulse, ultra- wide spectrum, and low power density. 

It has centimeter - level positioning accuracy and strong anti - interference ability. It can not only be 

used for data transmission, but also for radar imagin g and ranging positioning, becoming the 

underlying supporting technology for smart cars, Industry 4.0 and spatial computing.  

 

HRP UWB is based on pulse radio communication, using nanosecond narrow pulses to transmit data. 

It works in three frequency bands: sub- GHz (249.6~749.6 MHz), low band (3.1~4.8 GHz), high band 

(6.0~10.6 GHz). 

 

The protocol version implemented by this software is: IEEE Std 802.15.4- 2024. 

You can click  IoT  - >  802.15.4 HRP UWB  to enter the 802.15.4 HRP UWB settings interface. 
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4.6.1  Waveform Setup  

Click the Waveform Setup node in the tree view on the left side of the window to enter the waveform 

setup. 

4.6.1.1  Basic 

1. Waveform Name  

This parameter is used to define the waveform name displayed when it is downloaded to the signal 

generator. If it is not defined, the signal generator will automatically assign a unique name to the 

waveform. 

 

2. Number of Frames  

Available range: 1 ~ 2000, default value: 1. 

Set the number of frames contained in the generated waveform.  

 

4.6.2  Packet 

Click the Packet node in the tree view on the left side of the window to enter the parameter settings.  

4.6.2.1  Basic 

1. Samples Per Pulse 
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Available range: 4 ~ 64 (when Channel is 4, 7, 11 or 15), 2 ~ 64 (when Channel is not 4, 7, 11 or 15), 

default value: 2. 

The number of sampling points for each pulse is an integer multiple of the peak PRF (499.2 MHz). 

 

2. Idle Time 

The adjustable range is: 0 ~ 1000000 (unit: us), the default value is: 50 us. 

Idle time between frames.  

 

4.6.2.2  General 

1. Mode 

Possible range: 'HPRF' | 'BPRF' | '802.15.4a' , default value: 'HPRF' . 

Set the mode of HRP UWB PHY. 

 

2. STS Packet 

Available range: 0~3, default value: 1. 

STS packet type configuration, indicating the location of STS in the PPDU. 

 

3. Channel 

Available range: 0~15, default value: 9 . 

Channel number. 

 

4.6.2.3  Header 

1. Code Index 

Mode is '802.15.4a', options: 1~24 

Mode is 'BPRF', options: 9~24 

Mode is 'HPRF', options: 1~32 

Default value: 9 

The preamble number used by the HRP UWB PHY channel to generate the SYNC segment, which is 

associated with the Mode and Channel.  

 

2. Preamble Duration  

Mode is '802.15.4a' | 'BPRF', options: 16 | 64 | 1024 | 4096 
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Mode is 'HPRF', options: 16 | 24 | 32 | 48 | 64 | 96 | 128 | 256 

The preamble length, that is, the number of symbols in the SYNC segment (or the number of times 

the preamble symbol is repeated), is associated with the Mode.  

 

3. Delta Length  

Mode is '802.15.4a', options: 4 | 16 | 64 

Mode is 'BPRF', options: 4 

Mode is 'HPRF', options: 4 | 16 | 64 

Default value: 4. 

The length of the Delta function. The Delta function is used to expand the preamble code into the 

preamble symbol.  

Delta Length is associated with Mode, Channel, and Code Index. 

 

4. SFD Number 

Mode is 'BPRF', options: 0 | 2 

Mode is 'HPRF', options: 1~4 

SFD sequence number, that is, select SFD0~4, and Mode is 'HPRF' | 'BPRF' to take effect. 

 

5. SFD Length (Symbols) 

After selecting SFD Number, the corresponding SFD Length value is automatically displayed. 

 

6. Preamble Mean PRF 

When Code Index is 1- 8, options are: 16.1 | 4.03 

When Code Index is 9- 24, it is fixed to: 62.89 

When Code Index is 25- 32, it is fixed to: 111.09 

Default value: 62.89 

Preamble average pulse repetition frequency, unit: MHz  

 

7. PHR Data Rate (Mb/s) 

Only valid when Mode is 'BPRF', options: 0.85 | 6.81 

Among them, 0.85 corresponds to DRBM_LP; 6.81 corresponds to DRBM_HP 

Default value: 0.85 

The (bit) data rate of PHR, in Mb/s. 
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4.6.2.4  PSDU 

1. Mean PRF 

When Mode is '802.15.4a', Channel is [0:3 5:6 8:10 12:14], options: 3.9 | 15.6 | 62.4 

                        Channel is {4 7 11 15}, options: 15.6 | 62.4 

Mode is 'BPRF', fixed at 62.4 

Mode is 'HPRF', options: 124.8 | 249.6 

Default value: 249.6 

The average pulse repetition frequency of the PSDU part in the frame is related to Mode and Channel.  

 

2. Data Rate (Mb/s) 

When Mode is '802.15.4a', options are: 0.11 | 0.85 | 1.7 | 6.81 | 27.24 

Mode is 'BPRF', fixed at 6.81 

Mode is 'HPRF', options: 6.81 | 7.8 | 27.24 | 31.2 

Default value: 6.81 

The data rate of the payload (in bits), in Mb/s 

 

3. Constraint Length  

Available values: 3 | 7. Default value: 3. 

Convolution encoder length, effective when Mode is 'HPRF', and fixed value is 3 for other modes. It is 

associated with Data Rate. 

Data Rate = 6.81 ĽĽ> Constraint Length = 3  

Data Rate = 27.24 ĽĽ> Constraint Length = 3  

Data Rate = 7.8 ĽĽ> Constraint Length = 7  

Data Rate = 31.2 ĽĽ> Constraint Length = 7  

 

4. Ranging State 

Available options: On | Off 

Indicates whether the data frame is used for ranging. It is used to fill the Ranging bit of PHR. 
 

5. Frame Length  

Displays the total number of bytes contained in the PSDU. It will be contained in the Frame Length 

field of the PHR. This parameter is a read- only value and is automatically updated as the Data Length 

in the Payload changes. 
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6. Payload 

1) MAC Header 

Use the pop- up window to configure the MAC Header fields.  

 

For more information about the MAC header, refer to IEEE Std 802.15.4. 

 

2) Data Type 

Available options: PN9 | PN15 

Default value: PN9 

Use the drop- down menu to select the type of message payload.  

PN9: Uses a 9th- order pseudo - random binary sequence to fill the message payload.  

PN15: Uses a 15th- order pseudo - random binary sequence to fill the message payload.  

 

3) Seed 

Sets the seed value used to generate pseudo- random binary sequences.  

When the data type is PN9: 

Available range: 0x0 ~ 0x1FF 

Default value: 0x1FF 

 

When the data type is PN15: 

Available range: 0x0~ 0x7FFF 

Default value: 0x7FFF 

 

4) Max Data Length (Octets)  

Mode is '802.15.4a' | 'BPRF', fixed value is 127, unit: Octets 

Mode is 'HPRF', options: 1023 | 2047 | 4095 

Set the maximum length of the message payload in bytes.  

 

5) Data Length (Octets)  
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Available range: 0 ~ (MaxDataLength -  length(MAC Header) -  length(FCS)) 

Set the length of the message payload (in bytes). 

 

6) Data Mode  

Available options: 'Continuous' | 'Truncated' , default value: 'Continuous' . 

For multi- frame signals, select the mode to apply to the message payload. If there is only one frame 

in the signal, select Make No Difference. 

Continuous: The data bits in the packet payload are distributed continuously in multiple frames.  

Truncated: The message payload data bits are the same for all frames, and the data length is 

truncated within a frame.  

 

7) FCS State 

Available options: On | Off, Default value: On. 

Use the drop- down menu to enable or disable MAC FCS (Frame Check Sequence). 

For more information about MAC FCS, refer to IEEE standards 802.15.4. 

 

8) FCS Type 

Available options: '2- octets' | '4- octets' , default value: '2- octets'. 

If FCS State is On, this option is enabled. Use the drop- down menu to select the FCS type. The FCS 

type indicates the length of the FCS field contained in the MPDU.  

 

4.6.2.5  STS 

1. Number of STS Segments 

When Mode is 'HPRF', options are: 1 | 2 | 3 | 4 

When Mode is 'BPRF', it is fixed to 1 

That is, the number of STS segments. 

 

2. Length of STS Segments 

When Mode is 'HPRF', options are: 16 | 32 | 64 | 128 | 256 

When Mode is 'BPRF', it is fixed to 64 

The length of the STS segment, in units of 512 chips. 

 

3. Length of STS Gap 
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Options: 0 ~ 127. Default value: 0. 

Set the Gap length in units of 4 chips (~8ns). 

This option is effective when Mode is 'HPRF' and STSPacket Configuration is 2, and an additional Gap 

is added between PSDU and STS. 

 

4. Index of STS Gap 

Options: 0 | 1 | 2 | 3. Default: 0. 

Set the sequence number of the extra STS gap. 

This function is effective when Mode is 'HPRF' and STSPacket Configuration is 2, and is used to 

generate the bit data of (A0, A1) in PHR. 

 

4.6.2.6  Impairments  

1. Symbol Time Error  

Optional range: - 300 ~ 300 ppm 

Default value: 0 

Sets the symbol timing error (sampling clock offset) of the signal in ppm.  

 

2. Frequency Offset  

Selectable range: - 500 ~ 500 kHz 

Default value: 0 

Set carrier frequency deviation, unit: Hz. 

 

4.6.2.7  Filter  

1. FilterType  

Optional options: 'Root Raised Cosine' | '3- order Butterworth' | '4 - order Butterworth'  

Default value: 'Root Raised Cosine'. 

Use the pull- down menu to select the type of pulse shaping filter to apply to the waveform.  

 

2. Pulse Duration 

Filter Type is 'Root Raised Cosine' and takes effect. Unit: ns. 

Bound to Channel, only displayed but not editable.  
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3. Beta 

FilterType is 'Root Raised Cosine' and is fixed at 0.5. It is only displayed and cannot be edited. 

 

4.6.2.8  Multipath  

Multipath  

Available Values: On | Off. Default Value: Off. 

Multipath channel settings.  
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4.7 Custom OFDM 

Custom OFDM software module supports highly customizable settings based on Orthogonal 

Frequency Division Multiplexing (OFDM), and generates baseband data for Siglent signal generators 

to output modulated signals.  

You can click  Custom OFDM  on the homepage to enter the Custom OFDM setting interface . 

 
 

4.7.1  Term Definition  

For the purposes of the present document, some terms are applied. IEEE Std  802.11a- 1999 provides 

references for term definitions.  

The definitions of these terms are as follow.  

4.7.1.1  Frame 

In Custom OFDM software module, OFDM baseband signal is divided as frames in the time domain, 

which is made up of a certain number of OFDM  symbols. There is the same number of subcarriers 

in the frequency domain for every OFDM  symbol, each of them can carry a symbol generated  by 

means of linear digital modulation, such as PSK and QAM. 

OFDM symbols in frame are numbered, starting from 0.  

Subcarriers are also numbered, and the index of center subcarrier is set to 0. Compared to the center 

subcarrier, the indices of subcarriers at lower frequencies are negative, the other subcarrier indices 

are positive integers.  
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4.7.1.2  Resource Unit 

Physical Resources in a frame is generally described as two- dimensional grids, whose dimensions 

are OFDM symbols and subcarriers. 

Resource Unit is the smallest unit of physical resources in a frame, referring to the physical resource 

made up of single subcarrier on a single OFDM symbol. 

 

4.7.1.3  Resource Block 

To transmit data  effectively by means of OFDM, some known signals is usually transmitted in a frame, 

which is used to analyze the physical channel parameters in the receiving side. The other signals 

carry data encoding based on valid transmission information.  

Resource Blocks are transmission units of independent signals for different proposes, which is called 

as Channel in some communication protocols.  

Resource Blocks occupy certain resource units to transmission data, which is assigned by resource 

mapping in OFDM. Transmitted data in resource blocks is encoded into IQ value arrays by linear 

digital modulation, which is called as Payload. 

Payload can be directly given as IQ value arrays, or modulated according to the bit patterns and the 

linear digital modulation type. The bit pattern can be automatically generated PN codes, or directly 

given. 

 

Resource Blocks is classified into three types in accordance with the function of transmitted signals: 

Preamble, Pilot and Data. 

Preamble is used to transmit known signals for frame synchronization. The signals might be also 

used to frequency/phase offset estimation or channel model estimation. It's usually assigned fixed 

IQ sequences for these resource blocks in the communication protocols . 

Pilot is used to transmit known signals for channel model estimation, which is usually widely 

distributes in OFDM symbols to track time - varying channel parameters. Pilot might be also used to 

synchronization. It's usually assigned fixed bit sequences for these resource blocks in the 

communication protocols, and payloads are generated by linear digital modulation.  

Data is used to transmit signals carrying the valid transmission information. The information is 

encoded into binary bit sequences, then modulated into IQ value sequences for resource block 

payloads. 
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Resource mapping priority of the resource blocks relates to the resource block type. Preamble has 

the highest priority, Pilot is the second, Data is the lowest.  

Resource Blocks are numbered, the indices start from 1. For resource blocks of the same type, the 

resource blocks with larger indices have higher priority to resource mapping.  

 

4.7.1.4  Resource Group 

To assign resource units occupied by resource blocks clearly, resource groups is introduced to divide 

occupied resource units into several groups.  

Resource units occupied by resource groups are given as OFDM symbol index lists and subcarrier 

index lists, which respectively assign certain OFDM symbols and subcarriers. For every OFDM 

symbol assigned, resource unit made up of every subcarrier assigned on the symbol is indicated to 

be occupied. 

Every resource group has a unique group ID, that a non- negative integer to indicate the group. 

Resource group ID 0 is reserved, and indicates the group is global. The resource group is assigned 

as 0 by default if not given, its symbol index lists and subcarriers don't assign resource units for itself, 

but are appended the lists to those of other resource groups to expand physical resource ranges 

occupied by those groups.  

 

4.7.2  Techniques Explanation  

For the purposes of the present document, some techniques used in the software are explained as 

follow. 

4.7.2.1  Cyclic Prefix / Cyclic Suffix  

To reduce the effect of multipath transmission on the communication quality, Cyclic Prefix and Cyclic 

Suffix are frequently applied in the communication protocols based on OFDM. 

Cyclic Prefix (CP) means adding certain number of sample points before the origin OFDM symbol 

sample data. Extra sample points are copied from the same number of sample points at the end of 

the origin symbol sample data.  

Cyclic Suffix works similarly to CP, copying the sample points at the beginning of the origin and 

adding them into the end of the origin.  
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Figure 4ļ1 Cyclic Prefix and Cyclic Suffix 

 

4.7.2.2  DFT Spread 

DFT Spread is a technique to mapping the DFT calculation output sequences of  the payload IQ 

values to physical resources, instead of origin payload sequences. It's introduced to suppress the 

Inter- Symbol Interference (ISI) and reduce the Peak to Average Power Ratio (PAPR) the spectrum in 

some communication protocols, like Uplink of LTE and NR. 

If DFT spread is enabled for a resource block, the software will execute DFT calculation for payload 

values of it on every OFDM symbols respectively, and replace the origin data by the calculation 

results. 

 

4.7.2.3  Windowing  

Windowing is a technique to smoothing the transitions between OFDM symbols, in order to reduce 

the spectrum leakage of OFDM. There are two windowing method supported in the software: 

Window centered at symbol boundary, or window starting at symbol boundary . 

For window centered at symbol boundary, origin OFDM symbol sample data are expanded at the 

beginning and the end, expanded sample points are copied from the end and the beginning of the 

origin respectively. For symbol with CP and /or CS, the copy source is before the source of CP and 

/or after the source of CS respectively. The expand data length is the quarter of the length of window 

rising / falling edge respectively.  

Then, raise cosine window is applied to the expanded symbol data, the center of the rising / falling 

edge of the window function is aligned with the origin symbol boundary. The process flow is shown 

in Figure 4ļ2. 
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Figure 4ļ2 Window center aligning with symbol boundary  

 

For window starting at symbol boundary, origin OFDM symbol sample data are expanded at the end 

only. The expand method is similar to the former method, but the expand length is the half of the 

window edge length.  

Then, raise cosine window is applied, and the starting of window edge is aligned with the origin 

symbol boundary. The process flow is shown in Figure 4ļ3. 

 
Figure 4ļ3 Window starting aligning with symbol boundary  

 

4.7.2.4  Crest Factor Reduction  

If Peak to Average Power Ratio (PAPR) of the OFDM baseband signal is relatively high, the power 



SigIQPro User Manual 

126                                                                                   int.siglent.com  

amplifier used in the transmission circuit must have wide dynamic range, which usually results in a 

lower power efficiency. To avoid the problem, it's necessary to reduce the PAPR of the baseband 

signals, which is called as Crest Factor Reduction (CFR). 

There are some mature techniques to implement  CFR, such as Clipping and filtering, Peak 

Windowing and Peak Cancellation. Peak Cancellation is adopted in the software.  

If CFR is enabled, the software divides the baseband signal into blocks according to the block size 

assigned, and execute Peak Cancellation for every block:  

For the sample point whose amplitude is highest, if the amplitude is over CFR target PAPR limit, 

generate the cancellation signal to cut down the over - limited amplitude according to the cancelling 

percent assigned.  

Combine the cancellation signal of all blocks, and filter the combined signal to suppress the spectrum 

leak, then add the filtered signal to the baseband signal.  

Check if the target PAPR value has been achieved, if not achieved and not meeting the max iteration 

limit, execute above steps iteratively.  

 

4.7.3  Waveform Setup 

The section explains the settings in the Waveform Setup Menu. Press  Waveform Setup  in the left 

window to enter parameter settings.  

4.7.3.1  Basic 

1. Waveform Name  

When you download the waveform, the name you defined here will be displayed on the signal 

generator, if you do not define it, the signal generator will automatically generate a name for the 

waveform. 

 

2. Number of Frames  

Range: 1 to 300 ; Default: 1. 

Set the number of frames in the baseband signal data to download to the devices or export to the 

files. 

 

3. Oversampling Ratio  

Range: 1 to 128 ; Default: 4. 
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Set oversampling ratio of the baseband signal. 

The parameter will increase the actual FFT length during the signal generation, too large parameter 

value will slow down the processing procedure, even result in out- of- memory failure.  

 

4. Total Sample Points  

Display the total number of sample points for the baseband signal according to  the current settings.  

 

5. Waveform Length  

Display the time length of the baseband signal according to  the current settings.  

 

6. Mirror Spectrum  

Choice: On | Off ; Default: Off . 

Select setting  the spectrum of the baseband signal  into mirror symmetry or not.  

The mirror spectrum is implemented by inversing the Q path of the baseband IQ signal.  

 

4.7.3.2  Crest Factor Reduction  

The section introduces the setting s of CFR applied to the baseband signal. 

1. Crest Factor Reduction  

Choice: On | Off ; Default: Off . 

Select applying CFR to the baseband signal or not. 

If the parameter is set to Off, other settings of Crest Factor Reduction will be hidden. 

 

2. Target PAPR 

Range: 3 dB to 100 dB ; Default: 8 dB. 

Set the target PAPR value of CFR applied to the baseband signal. 

The software tries to reduce the PAPR value to the target assigned by executing CFR iteratively, but 

the target is NOT guaranteed to be achieved. If Max Iteration or Cancelling Percent is too little, it will 

be little possible to reduce the PAPR value to the low target value. 

 

3. Max Iteration  

Range: 1 to 20 ; Default: 10. 

Set the maximum iterations of CFR process for the baseband signal.  

The software executes CFR iteratively, and terminate the iteration if the target PAPR value has been 
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achieved or the maximum iterations limit has been met.  

 

4. Cancelling Percent  

Range: 0 % to 100 % ; Default: 100 %. 

Set the cancelling percent of the generated cancellation signal in the CFR process. 

To reduce the PAPR of the blocked signals, cancellation signal amplitude equals to the cancelling 

percent assigned multiplies the over - limited amplitude of the origin signal. If the cancelling percent 

is too little, the effect of CFR will become too weak to achieve the target PAPR value. 

 

5. Block Size 

Range: 20 to Total Sample Points ; Default: 1000. 

Set the block size of the signal segmentation  in the CFR process. 

In the CFR process, the baseband signal is divided into blocks to execute Peak cancellation. For every 

signal block, only one peak will be cancellation in a single iteration. If the block size is too large, it's 

little possible to cancel all over- limited sample points in the baseband signal, resulting in failing to 

achieve the target PAPR value. 

 

6. Filter Mask 

Set the amplitude - frequency response data of the filter used to suppress the spectrum leak in the 

CFR process. 

The cancellation signal generated in the CFR process will be filtered before add to the baseband 

signal, the software generates lowpass or bandpass FIR filter according the filter mask data assigned 

automatically.  

If the passband of filter is too broad, the spectrum leak can't be suppressed effectively. If the 

passband is too narrow, the peak cancellation will be too weak to reduce PAPR value to the target.  
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4.7.3.3  Multicarrier  

The section introduces the setting s of multicarrier  applied to the baseband signal.  

Multicarrier is implemented by mixing the baseband signal to the carrier frequency assigned, and 

combine all signals on multi- carriers into the final baseband signal data to output to the device s or 

files. 

1. Multicarrier Enabled  

Choice: On | Off ; Default: Off . 

Select applying multicarrier  to the baseband signal or not.  

If the parameter is set to Off, other settings of Multicarrier will be hidden.  

 

2. Number of Carriers  

Display the number of carriers in the multicarrier process.  

 

3. Carrier Phases 

Choice: Fixed | Random ; Default: Random. 

Select the initial phases of the carriers to be aligned or random in the multicarrier process . 

If the parameter is set to Fixed, the initial phases of all the carriers is set to the Initial Phase assigned 

in the Section 5. If the parameter is set to Random, the initial phases will be given by random 

numbers. 

 

4. Frequency Offsets & Power O ffsets 

Click the "Frequency Offsets" or "Power Offsets" box to open the Multi - Carrier Offset Window, set 
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the frequency or Power Offsets of carriers . 

The Frequency Offset values larger than the baseband signal bandwidth or the device output 

bandwidth will result in undefined behaviors.  

The Power Offset is limited to be non - positive values, indicating the power attenuation factors of 

the signal on the carriers. 

 
 

4.7.4  Custom OFDM 

The section explains the settings in the Waveform Setup Menu. Press  Custom OFDM  in the left 

window to enter parameter settings.  

4.7.4.1  General Settings 

1. Idle Interval 

Range: 0 to 200ms; 

Default: 4us (IEEE STD 802.11a- 1999). 

Set the idle interval length between frames in the baseband signal.  

The idle interval is added to the end of the frames, and filled with zero sample data.  

 

2. System Sample Frequency 

Range: 1kHz to 250MHz; 

Default: 20MHz (IEEE STD 802.11a- 1999). 

Set the basic sample frequency of the baseband signal. 

The actual sample frequency of the baseband signal equals to the System Sample Frequency 

multiplies the Oversampling Ratio in Section 3. The actual sample frequency over the device 

bandwidth limit will result in undefined behaviors.  
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3. Half Subcarrier Offset  

Choice: On | Off ; Default: Off . 

Select half subcarrier offset applying  to the baseband signal or not.  

The transmission quality of signal on the DC subcarrier might be low because of the LO leakage in 

the transmitting and receiving end.  Some communication protocol, like LTE Uplink, apply the 

technique to avoid DC subcarriers working, which shifts the frequency spectrum of the modulated 

signals from the bandwidth center, usually integer multiplies of the half of subcarrier spacing.  

If the parameter is set to Off, the parameter "Number of Shifted Half Subcarriers" will be disabled and 

hidden. 

If the parameter is set to On, the parameter "Initial Phase" will be disabled and hidden. 

 

4. Number of Shifted Half Subcarriers  

Range: 1 to 16 ; Default: 1. 

Set the half subcarrier number of frequency spectrum shifting of the baseband signal.  

The parameter will be disabled and hidden, if the parameter "Half Subcarrier Offset" is set to Off.  

 

5. Init ial Phase 

Range: 0 to 360 degrees ; Default: 0. 

Set initial phase of the carrier for the modulated signal.  

The parameter will be disabled and hidden, if the parameter "Half Subcarrier Offset" is set to Off.  

If the Multicarrier Enabled is set to On, and the parameter "Carrier Phases" is set Random, the 

parameter will be actually invalid. 

 

4.7.4.2  OFDM Settings 

1. FFT Length  

Range: 4 to 16384, must be an even number. 

Default: 64 (IEEE STD 802.11a- 1999). 

Set the total subcarrier number of OFDM symbols.  

The parameter decides the total subcarrier number of OFDM symbols, but the actual FFT length of 

the modulation equals to the parameter multiplies the Oversampling Ratio assigned in the Section 

3. 

The parameter will increase the actual FFT length during the signal generation, too large parameter 

value will slow down the processing procedure, even result in out- of- memory failure.  
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The parameter is usually set to the power of 2, or the FFT calculation will be slower. 

 

2. Number of OFDM Symbols  

Range: 1 to 2000 ; Default: 64. 

Set the total OFDM symbol number in a frame.  

The parameter decides the total symbol number in a frame, and determines the size of the physical 

resources together with the parameter "FFT Length".  

 

3. Cyclic Prefix Length  

Click the "Cyclic Prefix Length" box to open the Cyclic Prefix Length Window, set the cyclic prefix 

length according to OFDM symbol grouping.  

To express which symbols in a group, the symbol index lists is given according to the method 

presented in the Section 4.7.6.1. The Cyclic Prefix length is given as the length ratio of the sample 

point number of CP and origin OFDM symbol, whose range is 0 to 1. 

 
 

4. Cyclic Suffix Length  

Set the cyclic prefix applied to the modulated signal, the way to configure is similar to Cyclic Prefix 

Length in the Section 3. 

 

5. Guard Lower Subcarriers 

Range: 0 to the half of the FFT Length assigned in the Section 1 (included). 

Default: 6 (IEEE STD 802.11a- 1999). 

Set the guard subcarrier number at the lower edge of the bandwidth.  
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To suppress the effect of the spectrum leakage, the subcarriers close to the edge of the bandwidth 

might be set to reserved or unused. The parameter indicates the number of the unused subcarriers 

at the lower edge.  

 

6. Guard Upper Subcarriers  

Range: 0 to the half of the FFT Length assigned in the Section 1 (not included). 

Default: 5 (IEEE STD 802.11a- 1999). 

To suppress the effect of the spectrum leakage, the subcarriers close to the edge of the bandwidth 

might be set to reserved or unused. The parameter indicates the number of the unused subcarriers 

at the upper edge.  

To ensure at least one subcarrier to transmit data, the maximum of the guard upper subcarrier is set 

to the half of the total subcarrier number minus 1.  

 

7. Subcarrier Spacing 

Display the spacing frequency between adjacent subcarriers according to the current settings.  

 

8. Actual Signal Bandwidth  

Display the actual bandwidth of data transmission according to the current settings, which equals to 

System Sample Frequency (in the Section 2) minus the bandwidth of guard subcarriers (in the 

Section 5 and 6). 

 

9. Power Reference Type 

Choice: First Symbol | Preamble Symbol(s) | All Symbol(s) | All Burst Symbol(s); 

Default: First Symbol. 

Select OFDM symbols to participate the RMS power calculation, the RMS power will be downloaded 

to the device to adjust the actual output power.  

The option "Preamble Symbol(s)" indicates that the RMS power of all symbols used by Preamble 

resource blocks is set to the reference power.  

The option "All Symbol(s)" indicates that frame idle intervals participate the power calculation, and 

the option "All Burst Symbol(s)" excludes the idle intervals. 

 

4.7.4.3  Spectrum Control  

1. Baseband Filter  
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To suppress the adjacent channel interference, the communication protocol usually regulates the 

spectrum masks to limit the spectrum leakage. It's a widely used solution to design a filter to achieve 

the requirement, and apply it to the modulated signals.  

The software uses window function method to design lowpass FIR filters automatically, according to 

assigned filter length, cut - off frequency and window function type, and supports apply the FIR filter 

to the baseband signals generated.  

1) Filter Enabled 

Choice: On | Off ; Default: Off . 

Set the baseband filter applied to the baseband signals or not.  

If the parameter is set to Off, other settings of the baseband filter will be hidden.  

 

2) Filter Type 

Choice: Rectangle | Hanning | Flat Top | Blackman; 

Default: Blackman. 

Set the window function type applied to design the baseband filters.  

 

3) Filter Length  

Range: 1 to 2048 ; Default: 32. 

Set the length of the baseband filter without account of oversampling.  

The actual filter length equals to the parameter multiplies the Oversampling Ratio assigned in the 

Section 3, which determines the order of the filter and the process speed of the baseband filtering . 

 

4) Filter Cutoff Frequency  

Range: 0 to the half of the product of the System Sample Frequency times the Oversampling Ratio.  

Default: 10MHz (IEEE STD 802.11a- 1999). 

Set the cut- off frequency of the baseband lowpass filter. 

The cut- off frequency is counts from center frequency (DC) and the filter passband width is twice 

the cut - off frequency because of spectral symmetry.  

The cut- off frequency is usually set larger than the half of the System Sample Frequency, or the valid 

spectrum data will be filtered and lost.  

 

2. Windowing  

The section explains the settings about windowing applied to OFDM baseband signals.  
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1) Window Beta  

Range: 0 to 0.5 ; Default: 0.005. 

Set the window function length applied in the signal windowing process.  

The length of the single edge of the window function equals to the Window Beta multiplies the actual 

FFT Length. 

 

2) Windowing Method  

Choice: Centered at Symbol Boundary | Starting at Symbol Boundary 

Default: Centered at Symbol Boundary  

Set the windowing method app lied in the windowing process.  

 

4.7.5  Resource Mapping  

The Section explains the settings in the Resource Mapping menu. Press  Resource Mapping  in 

the left window to enter parameter settings.  

 
 

4.7.5.1  Resource Block List 

To configure the list of resource blocks, use the buttons above the list respectively to:  

 ̧ Add a new resource block of assigned type at the end of the list.  

 ̧ Remove the selected resource block. 

 ̧ Copy the selected resource block and add it at the end of the list.  

 ̧ Move the selected resource block up one line. 

 ̧ Move the selected resource block down one line.  

The list displays the settings of all resource blocks, and click one to select it and modify the its settings 

with the edit boxes and buttons below.  
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4.7.5.2  Name 

Set the name of the selected resource block.  

 

4.7.5.3  Enabled 

Choice: On | Off ; Default: Off . 

Set the resource block is used in the resource mapping and signal modulation or not . 

If a resource block is set to disabled, the resource mapping and signal modulation will skip the 

resource block, other settings in the resource block will be invalid but reserved.  

 

4.7.5.4  Symbol Index 

Set the symbols which the payload of selected resource block should be mapped to.  

The Symbol Index should be given as resource groups introduced in the Section 4.7.1.4, and in the 

format given in the Section 4.7.6.2. 

The parameter "Symbol Index" together with the parameter "Subcarrier Index" determines the 

resource units occupied by selected resource block.  

 

4.7.5.5  Subcarrier Index  

Set the subcarriers which the payload of selected resource block should be mapped to.  

The Subcarrier Index should be given as resource groups introduced in the Section 4.7.1.4, and in 

the format given in the Section 4.7.6.2. 

The parameter "Symbol Index" together with the parameter "Subcarrier Index" determines the 

resource units occupied by selected resource block.  

 

4.7.5.6  Resource Mapping Order  

Choice: Given Order | Resource Order ; 

Default: Given Order. 

Set the payload mapping order of selected resource block.  

The option "Given Order" indicates that the payload IQ value sequence of the resource block is 

mapping to physical resources according to the order of resource units given in the parameter 
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"Symbol Index " and "Subcarrier Index". 

The option "Resource Order" indicates that the mapping is according to the small - to- large order of 

the symbol and subcarrier indices of resource units.  

Both mapping order is subcarrier - major mapping, meaning  filling the subcarriers given in a single 

symbol first, then fill the subcarriers for next symbols.  

 

4.7.5.7  Resource Mapping  

Choice: Preamble | Pilot | Data ; 

Set the type of selected resource block.  

 

4.7.5.8  Boost Level 

Range: 0.1 to 10 ; Default: 1.0 . 

Set the boost level of the payload in selected resource block. 

The payload IQ values will be multiplying the Boost Level before mapping to physical resources. 

 

4.7.5.9  DFT Spread 

Choice: On | Off ; Default: Off . 

Set DFT Spread is enabled or not in selected resource block. 

 

4.7.5.10  Data Mode  

Choice: Payload Bit | IQ Values. 

Set the payload data mode  of selected resource block. 

The option "Payload Bit" indicates that the payload IQ values are generated by modulating the 

payload bit patterns with certain linear digital modulation mode.  

The option "IQ Values" indicates that the payload IQ values is directly given in the resource block 

setting.  

 

4.7.5.11  Payload 

Choice: PN9 | PN15 | PN23 | User ; 



SigIQPro User Manual 

138                                                                                   int.siglent.com  

Default: PN9. 

Set the payload bit pattern type of selected resource block.  

PN codes will be generated automatically for following modulation and payload generation, if PN 

code type is selected. Otherwise, a user- defined bit patterns should be inputted in the Custom Bit 

Pattern Editor. The Editor will pop up when the option "User"  is clicked. 

If the parameter "Data Mode" is set to "IQ Values", the parameter will be disabled and hidden. 

 
 

4.7.5.12  Resource Modulation  

Choice: BPSK | QPSK | 8PSK | 16QAM | 32QAM | 64QAM | 128QAM | 256QAM | 512QAM | 1024QAM | 

2048QAM | 4096QAM ; 

Default: BPSK. 

Set the linear digital modulation type is applied to generate payload IQ values from given bit patterns.  

If the parameter "Data Mode" is set to "IQ Values", the parameter will be disabled and hidden. 

 

4.7.5.13  Modulation Phase Rotation  

Range: 0 to 360 degrees 

Default: 0. 

Set rotation phase of the modulated IQ values. 

The software will rotate the modulated IQ values before payload mapping to physical resources, if 

the parameter "Data Mode" is set to "Payload Bit". 

If the parameter "Data Mode" is set to "IQ Values", the parameter will be disabled and hidden. 
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4.7.5.14  IQ Values 

Click the "IQ Values" box to open the IQ Values Window, set payload IQ value sequence of selected 

resource block directly.  

If the parameter "Data Mode" is set to "Payload Bit", the parameter will be disabled and hidden. 

 
 

4.7.6  Appendix  

4.7.6.1  Integer Array Expressions  

Integer arrays are given as formatted expressions, which is used for assigning symbol index lists and 

subcarrier index lists of resource groups, or symbols which cyclic prefix / suffix is applied.  

The syntax format of formatted expressions supported are as follow:  

1. A single integer value, e.g., 0, 1, 2. 

2. Two integer values separated by a colon (:), indicating all integer values between the two 

numbers, including the numbers directly given in the expressions. e.g., - 3:2 means - 3, - 2, - 1, 0, 

1, 2. 

3. Three integer values separated by colons (:), like A:B:C (A, B, C are integer values), indicating the 

integer values at intervals of the value C from the value A to the value B. e.g., - 4:3:8 means - 4, -

1, 2, 5, 8. 

The value B should have the same sign as the difference between C and A (C- A), or the 

expressions is considered illegal. 

The value A is guaranteed to be included in the integer array. The value C will NOT be included 

if the difference between C and A (C- A) is not divisible by the value B. 

4. Five integer values separated by colons (:), like A:B:C:D:E (A, B, C, D are integer values, E is 0 or 

1).  
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The expression means the combination of certain numbers of integer arrays, and the number 

of integer arrays is assigned to be the value D. 

The initial integer array is the same as the one parsed from A:B:C, the following array are 

generated from every element in the former array increment by 1.  

The value A must be larger than the value C. The value B and the value D must be positive . The 

expressions violate the rules will be considered as illegal. 

The value E indicates the integer arrays to skip zero or not. It can be omitted, like A:B:C:D. The 

value E is considered as 0 by default in this case. 

 

For example, to parse the formatted expression - 6:3:6:2:1, generate the initial array - 6,- 3, 0, 3, 6;  

Then the number of arrays is assigned to be 2, the following array is generated as - 5,- 2, 1, 4, 7;  

The skip zero flag is assigned to be 1, so skip zero and get array - 6, - 3, 1, 4, 7and array - 5, - 2, 2, 5, 8; 

At last, combine the arrays to get indicated integer array - 6, - 5, - 3, - 2, 1, 2, 4, 5, 7, 8. 

 

Two or more formatted expressions separated by a comma (,) indicate a single integer array, which 

includes all elements of integer arrays parsed from expressions. 

 

4.7.6.2  Resource Group Expressions 

To show resource units occupied by resource blocks, resource group is introduced, and is given by 

symbol groups and subcarrier groups respectively. To get more information about resource groups, 

refer to Section 4.7.1.4. 

Every resource group is assigned an ID, symbol / subcarrier groups with the same ID will combine 

into the resource group. The expressions of symbol / subcarrier groups should be separated by 

commas (,). 

The syntax format of symbol / subcarrier groups is as follow:  

{n|xxxxx}  

 

where non- negative integer value n is the group ID, xxxxx is the formatted expressions to indicate 

symbol / subcarrier index lists, whose syntax format is given in Section 4.7.6.1. 

The group ID can be omitted, like {xxxxx} or xxxxx, which is considered as 0 in this case, and the 

resource group is considered as a global group. 

It's allowed to give a single symbol / subcarrier group in two  or more expressions separated by 

commas (,) with the same group ID.   
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4.8 Custom IQ 

Custom IQ includes Digital modulation, Custom modulation, Multitone and LFM sweep. You can click   

 Custom IQ  on the homepage to enter the Custom IQ setting interface . 

 
 

Waveform setup panel is used for setting parameters of a waveform, such as Data Source, 

Modulation and Filter.  

 
 

4.8.1  Basic 

4.8.1.1  Waveform Name  

When you download the waveform, the name you defined here will be displayed on the signal 

generator, if you do not define it, the signal generator will automatically generate a name for the 

waveform. 
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4.8.1.2  Number of Frames  

Range: 1 to 300 ; Default: 1. 

Set the number of frames included in the generated waveform.  

 

4.8.1.3  Total Sample Points  

Display the generated waveform length (number of points).  

Note: This parameter is displayed only and cannot be edited.  

 

4.8.1.4  Waveform Length  

Display the generated waveform length (in second).  

Note: This parameter is displayed only and cannot be edited.  

 

4.8.1.5  Mirror Spectrum  

Choice: On | Off ; Default: Off . 

Select setting  the spectrum of the baseband signal  into mirror symmetry or not.  

The mirror spectrum is implemented by inversing the Q path of the baseband IQ signal.  

 

4.8.2  Data Source 

Data Source panel sets parameters for symbol data that to be modulated.  

4.8.2.1  Data Setup 

Select a data source type for modulation.  

Choices: PN7 | PN9 | PN15 | PN23 | PN31 | User File | Custom Bit Pattern ; 

Default: PN9. 

 ̧ PN7 | PN9 | PN15 | PN23 | PN31: 

Ufcl qcjcargle łNL5 z NL7 z NL/3 z NL01 z NL1/Ń _q b_r_ qmspac rwnc* qmdru_pc eclcp_rcq b_r_

source bit automatically.  

 

 ̧ User File:  
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Ufcl qcjcargle łSqcp DgjcŃ _q b_r_ qmspac rwnc* _ dgjc qcjcargml bg_jme `mv nmnq sn dmp wms rm qcjcar _

TXT (*.txt) file as input data bits. In the user data file, only 0 and 1 is acceptable. If there is any illegal 

value in it, an error message box will pop up. 

 

 ̧ Custom Bit Pattern:  

Ufcl qcjcargle łAsqrmk @gr N_rrcplŃ _q b_r_ qmspac rwnc* _ N_rrcpl Cbgrmp uglbmu mnclq dmp b_r_

bits editing. You can input 0|1 in the input box manually or insert PN7|PN9|PN15 data bits by 

corresponding button, and you can also save the data to a new file  and recall data from an existing 

dgjc, Sqc łAjc_pŃ `srrml rm ajc_p rfc b_r_ cbgr `mv, 

 
 

4.8.2.2  Symbol Length  

Set the length of modulated symbols.  

Range: 100 to 100000; 

Default: 512. 

 

4.8.2.3  Symbol Rate 

Set the symbol rate (symbols per second) of the waveform.  

Range: 250 to (8e+09/Oversampling) Symbol/s; 

Default: 1000000 Symbol/s. 

 

4.8.2.4  Bits Per Symbol 

Display the number of bits contained in one modulated symbol. It is read - only, not settable. 
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4.8.3  Modulation  

Modulation panel sets parameters for user selected modulation type.  

Choices: APSK & QAM | MFSK | Multitone | Custom | LFM; 

Default: APSK & QAM. 

4.8.3.1  APSK & QAM 

Select a type in APSK & QAM category for modulation. 

Choices: 2ASK | PR- ASK | BPSK | OQPSK | QPSK | 8PSK | DBPSK | DQPSK | PI/4- DQPSK | D8PSK | PI/8-

D8PSK | 16APSK | 32APSK | 8QAM | 16QAM | 32QAM | 64QAM | 128QAM | 256QAM | 512QAM | 

1024QAM | 2048QAM | 4096QAM; 

Default: 16QAM. 

After a modulation type is selected, the constellation of current modulation is displayed on right side 

of the panel: 

 
You can double click on the constellation display to show a zoomed in window of the constellation.  

 

Gray 

Turn ON or OFF the Gray code for the constellation data. 

Default: OFF. 

 

Show Symbol 

Turn ON or OFF the Symbol display of the constellation diagram. 

Default: OFF. 

 



SigIQPro User Manual 

int.siglent.com                                                                                    145 

4.8.3.2  MFSK 

Select a type in MFSK category for modulation. 

Choices: 2FSK | 4FSK | 8FSK | 16FSK | MSK; 

Default: 2FSK. 

 ̧ 2FSK | 4FSK | 8FSK | 16FSK 

When selecting 2FSK | 4FSK | 8FSK | 16FSK as current modulation type, FSK Deviation setting is 

displayed on the bottom of the panel . 

 

FSK Dev (Hz) 

Set frequency deviation for FSK modulation in Hz. 

Range: 0 to (0.8 * Symbol Rate * Oversampling) Hz; 

Default: 600000 Hz. 

The Symbol and FSK deviation table is displayed on the right side of the panel: 

 
 

 ̧ MSK 

When selecting MSK as current modulation type, Filter type can only be selected as Gaussian. 

 

4.8.3.3  Multitone  

Select Multitone as current modulation type. Filter setting panel is invisible under multitone 

modulation.  The settings for Multitone modulation are displayed on the right side of the panel:  
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1) Low Pass Mode 

 ̧ Sample Rate 

Set sample rate of multitone modulation in MHz.  

Range: 500 Hz to 4000 MHz; 

Default: 10 MHz. 

 

 ̧ Freq Spacing 

Set frequency spacing of multitone modulation in MHz.  

Range: 0 to (Sample Rate / 1.28) MHz; 

Default: 5 MHz. 

 

 ̧ Tone Number  

Set tones number of multitone modulation.  

Range: 1 to 10000; 

Default: 2. 

 

2) Band Mode 

 ̧ Sample Rate 

Set sample rate of multitone modulation in MHz.  

Range: 500 Hz to 4000 MHz; 

Default: 10 MHz. 

 

 ̧ Start Freq 

Set start frequency of multitone modulation in MHz.  

Range: 0 to (Sample Rate / 2.56) MHz; 
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Default: 2 MHz. 

 

 ̧ Stop Freq 

Set frequency spacing of multitone modulation in MHz.  

Range: (start freq) MHz to (Sample Rate / 2.56) MHz; 

Default: 2 MHz. 

 

 ̧ Tone Number  

Set tones number of multitone modulation.  

Range: 1 to 10000; 

Default: 2. 

 

3) Notch Enable 

Turn ON or OFF the multitone notch.  

Default: OFF. 

 

 ̧ Notch Start  

Set notch start of multitone modulation in MHz.  

Range: 0 to (Sample Rate / 2) MHz; Default: 0 MHz. 

 

 ̧ Notch Stop  

Set notch stop of multitone modulation in MHz.  

Range: (notch start) to (Sample Rate / 2) MHz; Default: 0 MHz. 

 

4) Single Side 

Turn ON or OFF single side modulation for multitone.  

Default: OFF. 

 

4.8.3.4  Custom 

Set a custom constellation for modulation. After selecting Custom modulation type, a custom 

constellation editing window is displayed:  
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In the custom constellation editing window, you can preset the constellation data to a known 

modulation type first by pressing  buttons, then you can insert or delete 

constellation points and edit the IQ data for each constellation point manually. You can also recall 

constellation data from an existing file and save the edited constellation data to a new file. 

łLmpk_jgxcŃ `srrml gs used to normalize all constellation data for RMS value = 1.  

On the right side of the window, it shows the constellation display of current editing. You can input 

_ l_kc dmp rfc amlqrcjj_rgml* rfgq l_kc ugjj `c bgqnj_wcb `cqgbc rfc łAsqrmkŃ kmbsj_rgml grck _drcp

wms ajgai łMIŃ `srrml, Wms a_l _jqm rspl ML mp MDD qwkbol display on the constellation display by 

ajgaigle łQfmu Qwk`mjŃ `srrml, 

Note: When editing the constellation points, the number of points must be a value of power of 2 and 

rfc Qwk`mj t_jscq a_llmr `c bsnjga_rcb* mrfcpugqc rfcpc ugjj `c cppmp kcqq_ec ufcl wms ajgai łMIŃ

button.  

 

4.8.3.5  LFM 

Select LFM as current modulation type. Filter setting panel is invisible under LFM modulation.  The 

settings for LFM modulation are displayed on the right side of the panel:  
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1) Chirp 

Single segment waveform.  

 ̧ Sample Rate 

Set sample rate in MHz. 

Range: 500 Hz to 12000 MHz; Default: 100 MHz. 

 

 ̧ Sweep Time 

Set sweep time in ms. 

Range: 10 ns to 1s; Default: 1 ms. 

 

 ̧ Bandwidth  

Set sweep bandwidth of LFM modulation in MHz.  

Range: 100 Hz to (Sample Rate) MHz; Default: 50 MHz. 

 

 ̧ Freq Offset  

Set freq offset of LFM modulation in MHz. 

Range: (- bandwidth / 2) MHz to (bandwidth / 2) MHz ;  

Default: 50 MHz. 
 



SigIQPro User Manual 

150                                                                                   int.siglent.com  

 ̧ Sweep Type 

Choices: Triangle | Up | Down; 

Default: Triangle. 

 

2) Customized Chirp  

Multi- segment waveform.  

 ̧ Sample Rate 

Set sample rate of LFM modulation in MHz. 

Range: 500 Hz to 12000 MHz; 

Default: 100 MHz. 

 

 ̧ Segment  

Enter the number of chirp segments.  

Range: 1 to 100; Default: 3. 

 

 ̧ Total Sweep Time 

Display the total sweep time for all the chirp segments.  

 

 ̧ Frequency Start  

Enter the start frequency for current chirp segment.  

Range: ( -  Sample Rate / 2) MHz to (Sample Rate / 2) MHz. 

 

 ̧ Frequency End 

Enter the end frequency for current chirp segment.  

Range: ( -  Sample Rate / 2) MHz to (Sample Rate / 2) MHz. 

 

 ̧ Duration  

Enter the duration for current chirp segment.  

Range: 10 ns to 1 s 

 

4.8.4  Filter  

Set the filter parameters for current modulation.  



SigIQPro User Manual 

int.siglent.com                                                                                    151 

4.8.4.1  Filter Type 

Set filter type for current modulation.  

Choices: None | Gaussian | RaisedCosine | RootCosine | HalfSine; 

Default: Gaussian for MSK and RootCosine for all other modulation types. 

Note: For MSK modulation, only Gaussian filter type is supported. For HalfSine filter, only OQPSK 

modulation type is supported.  

 

4.8.4.2  Filter Alpha/BT  

Set the Alpha factor of the filter (BT of Gaussian filter). 

Alpha Range: 0.01 ~ 1; 

BT Range: 0.1 ~ 5; 

Default: 0.5 . 

 

4.8.4.3  Filter Length  

Set length of filter in symbols. 

Range: 1 ~ min (Symbol Length, 512) ; 

Default: 32. 

 

4.8.4.4  Oversampling  

Set the oversampling ratio of the waveform. The waveform Sample Rate is determined based on 

Symbol Rate and Oversampling ratio. 

Range: 2 -  32; 

Default: 2. 

Notes: For OQPSK modulation, the oversampling must be even. For HalfSine filter, the oversampling 

must be more than 8.  

 

4.8.5  Waveform Display  

After setting all parameters for modulation and click the  button on the top of the 

window, the modulated waveform is displayed on the lower half of the main window. You can click 
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łQncarpskŃ r_` rm bgqnj_w rfc Dpcosclaw bmk_gl u_tcdmpk* ajgai łG z OŃ r_` rm bgqnj_w rfc Rgkc

bmk_gl u_tcdmpk _jrcpl_rgtcjw* ajgai łDpcosclawŃ r_` rm bgqnj_w rfc Dpcosclaw u_tcdmpk, 

When the Mouse is on waveform display, you can use the scroll button of your Mouse to zoom in or 

xmmk msr rfc u_tcdmpk njmrq, Wms a_l _jqm ajgai łSnb_rcŃ `srrml rm pcqrmpc rfc bcd_sjr bgqnj_w md

the plots. 

 

4.8.5.1  IQ Waveform Display  

?drcp ajgaigle łG z OŃ r_`* rfc rgkc bmk_gl njmr md kmbsj_rcb GO b_r_ gq bgqnj_wcb, 

 
 

The I/Q data plots are displayed separately in two graphs. The horizontal coordinate shows the 

symbol values and the vertical coordinate shows the amplitude values of I/Q data.  

 

4.8.5.2  FFT Spectrum Display  

?drcp ajgaigle łQncarpskŃ r_`* rfc dpcosclaw bmk_gl njmr md kmbsj_rcb GO b_r_ `w DDR gq bgqnj_wcb, 

 
 

The horizontal coordinate shows the frequency values in Hz and the vertical coordinate shows the 

Magnitude values in dB. 

 

4.8.5.3  Frequency Diagram  

?drcp ajgaigle łDpcosclawŃ r_`* rfc dpcosclaw bg_ep_k gq bgqnj_wcb, 

This diagram is displayed only when the modulation mode is LFM.  














































































































































































































































































































































































































































