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1. Preface 

This document is specifically designed for users of GD32 MCU products who need a 

brief explanation of the steps and methods for porting EtherCAT protocol stack code. 

This application note is divided into two parts: the first part describes the process of 

generating protocol stack code using the SSC TOOL, and the second part explains th

e process of embedding and compiling the protocol stack code within a project. 

Before using this application, users are required to be members of the ETG organizati

on in order to obtain access to the SSC TOOL for generating protocol stack code. 
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2. Generating Protocol Stack Code Using SSC TOOL 

Users must first complete the download of the SSC TOOL. Refer to the ETG official website 

for download instructions: 

https://www.ethercat.org/en/downloads/downloads_01DCC32A10294F2EA866F7E46FB028

5F.htm. 

Refer to the following steps to generate protocol stack code: 

1. Open the SSC Tool and select **Tool->Options**. 

Figure 2-1. SSC Tool Options Page 

 

2. Click on Configurations and select to add the configuration file GDESC_XXX_Config.xml. 

https://www.ethercat.org/en/downloads/downloads_01DCC32A10294F2EA866F7E46FB0285F.htm
https://www.ethercat.org/en/downloads/downloads_01DCC32A10294F2EA866F7E46FB0285F.htm
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Figure 2-2. ConfigurationsPage 

 

3. Create a new project in the SSC Tool by clicking **File->New**. 

Figure 2-3. Project Creation Page 
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4. Click on the **Custom** option, and select **GDESC IO configuration <GigaDevice 

Semiconductor Inc  >** from the dropdown list. 

Figure 2-4. Select GD Project Page 

 

5. Save the project file and specify the save path. 

Figure 2-5. Save Path Page 
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6. Import the application EXCEL file, If the imported file is 

GDESC_CIA402_Config_Demo.xml, this step can be skipped. 

Figure 2-6. EXCEL File Select Page 

 

Figure 2-7. Import Page 
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7. Protocol Stack Code Generation Page 

Figure 2-8. Protocol Stack Code Generation Page 

 

8. Select the path to save the protocol stack code and configuration XML file. 

Figure 2-9. Save Path Page 
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3. Embedding Protocol Stack Code into the Project 

1. Copy the generated protocol stack code to the EtherCAT/Src directory under the project 

folder. 

Figure 3-1. Source File Directory Page 

 

2. Directly compile the project file. 

Figure 3-2. Project Compilation Page 

 

4. EEPROM Update Method 

The following steps illustrate how to update the EEPROM using the Twincat master software 

as an example: 

1. Copy the XML file to be updated into the designated directory of the Twincat software, 

such as XXX\TwinCAT\3.1\Config\Io\EtherCAT directory. 
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2. Open the TwinCAT software and click to open any project file. 

 

3. After opening the project, click on Device, right-click and select Scan. 
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4. Select the corresponding network card connection. After successfully identifying the 

slave device, check the corresponding network card and click OK. 

 

5. Click "Yes" consecutively until the scanning is complete. 
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6. After the scanning is complete, double-click on Device. The corresponding Box will 

appear on the right side. Right-click on the Box and select EEPROM for updating. 

 

5. Methods for Adding SDO & PDO in COE 

Typically, we can choose two methods to add CoE object dictionary content: 

One is to directly create a new object dictionary using the OD tool in the SSC Tool. 

The other is to add new object dictionary content based on existing routines by modifying the 

slave device XML file and the slave device program. 

《AN_ET9300》  is the help documentation provided after installing the SSC Tool. This 

document introduces the usage of the SSC Tool, which not only aids in learning how to use 

the SSC Tool but also helps in understanding the processing flow of the slave protocol stack 

code. It is very helpful in guiding how to add CoE dictionary content. 
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The first method is suitable for applications where the object dictionary is not extensively used 

and the mapping is relatively simple. To add an object dictionary using the SSC TOOL, you 

need to modify the Excel file (GDESC_IO.xlsx) provided in the GD demo routine according to 

the actual application. Then, re-import the file into the SSC TOOL to generate new protocol 

stack code (refer to the steps in section 2.6 of this document). This will allow you to add the 

corresponding object dictionary parameters. When adding the corresponding object dictionary, 

pay attention to the arrangement order of the high byte and low byte in parameter naming to 

ensure the naming complies with the standards. 

Refer to sections 6.4 "Create an own Application" and 13 "OD Tool" in 《AN_ET9300》 to 

edit the Excel file and add the required object dictionary content. 

 

The second method, manually adding SDO & PDO, is suitable for more complex application 

projects with extensive parameter mapping and mature applications. In such cases, manual 

addition can be performed. When using the CIA402 routine, the configured xxx config.xml will 

generate the corresponding code project. At this point, it is not supported to create a new 

application by importing an Excel file. In other words, if you want to add new CoE objects to 
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the CIA402 routine, you need to manually modify the XML and slave code based on the 

existing foundation, as it cannot be done by editing and importing an Excel file. 

When manually modifying, pay attention to the following: declare the relevant object dictionary 

definitions and add them to the object dictionary; ensure consistency between code 

modifications and XML modifications; if it involves PDO objects, you also need to modify the 

definitions in the corresponding RxPDO and TxPDO and add objects to the PDO mapping. 

5.1 Adding SDO 

Taking the 23_EtherCAT example of the GD32H75EY_EVAL board as an example, which 

uses the CIA402 project, after completing the protocol stack porting and compilation based 

on the above steps, a new set of parameters, Target Torque Value (0x6071) and Current 

Actual Value (0x6078), needs to be added for communication purposes. The communication 

is conducted using the SDO method. 

1. Modify the XML file, Add the corresponding object dictionary content in 

GDESC_CIA402.xml. 

 

 

2. Modify the two files, cia402appl.h and cia402appl.c, in the protocol stack code. 

First, modify cia402appl.c to add the code for initializing dictionary data values. 
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Then modify the cia402appl.h file to add specific dictionary declarations and definitions 

in the structure. 

 

 

Set default values for parameters 
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Add new dictionary members to the dictionary 

 

3. The master writes 0x64 to 0x6071, and the corresponding objTargetTorqueValue in the 

slave will receive the corresponding data. The user layer can read and call the 

corresponding data structure to obtain the variable value. 
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For TX data that is read-only by the master, modifying the value of objCurrentActualValue 

in the slave allows the master to read the data as well. 
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5.2 Adding PDO 

Similarly, using the 23_EtherCAT example of the GD32H75EY_EVAL board as a reference, 

modify the XML and protocol stack code to add a set of parameters: Target Torque Value 

(0x6071) and Current Actual Value (0x6078), using PDO communication mode. 

First, complete the XML file modification by following the method for adding SDOs, add the 

variables to the XML file, and then add the variables to the corresponding RXPDO and 

TXPDO. 

1. Add the corresponding indexes to the respective RXPDO (0x1600) and TXPDO 

(0x1A00). 

Add the corresponding indexes in DT1600. 
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Add the corresponding indexes in DT1A00. 

 

2. Add the corresponding dictionary members in the required Module. In this example, add 

them in "#x119800", and add the corresponding dictionary members in RX and TX. 
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Simultaneously add the corresponding dictionary to the Objects under the Dictionary in 

the Module. 

 

3. Based on the code added above, continue to add code to support PDO access. First, 

modify the cia402appl.c file. 

Start by adding the data access code for the TXPDO's Current Actual Value (0x6078). 
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Then add the data access code for the RX's Target Torque Value (0x6071). 

 
4. Modify the code in cia402appl.h. 

Increase the number of entities. 
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Add specific mapping member definitions. 

 

Add corresponding entity indexes. 
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Add dictionary members to the corresponding mapping. 

 

Modify the number of members in the mapping of the CiA402 Axis dictionary. 

 
5. The master writes 0x64 through RXPDO (0x6071), and the corresponding 

objTargetTorqueValue in the slave will receive the corresponding data. The user layer 

can read and call the corresponding data structure to obtain the variable value. 
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6. For the TXPDO (0x6078) data that is read-only for the master, modifying the value of 

objCurrentActualValue in the slave allows the master to read the data as well. 
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6. Revision history 

Table 6-1. Revision history 

Revision No. Description Date 

1.0 Initial Release Apr.08 2025 

1.1 1. Add EEPROM update method Jul.10.2025 

1.2 
1. Add methods for COE to include 

SDO & PDO. 
Sep.8.2025 
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Important Notice  

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This 

document, including any product of the Company described in this document (the “Product”), is owned by the Company 

according to the laws of the People’s Republic of China and other applicable laws. The Company reserves all rights 

under such laws and no Intellectual Property Rights are transferred (either wholly or partially) or licensed by the 

Company (either expressly or impliedly) herein. The names and brands of third party referred thereto (if any) are the 

property of their respective owner and referred to for identification purposes only.  

To the maximum extent permitted by applicable law, the Company makes no representations or warranties of any 

kind, express or implied, with regard to the merchantability and the fitness for a particular purpose of the Product, nor 

does the Company assume any liability arising out of the application or use of any Product. Any information provided in 

this document is provided only for reference purposes. It is the sole responsibility of the user of this document to 

determine whether the Product is suitable and fit for its applications and products planned, and properly design, program, 

and test the functionality and safety of its applications and products planned using the Product. The Product is designed, 

developed, and/or manufactured for ordinary business, industrial, personal, and/or household applications only, and the 

Product is not designed or intended for use in (i) safety critical applications such as weapons systems, nuclear facilities, 

atomic energy controller, combustion controller, aeronautic or aerospace applications, traffic signal instruments, 

pollution control or hazardous substance management; (ii) life-support systems, other medical equipment or systems 

(including life support equipment and surgical implants); (iii) automotive applications or environments, including but not 

limited to applications for active and passive safety of automobiles (regardless of front market or aftermarket), for 

example, EPS, braking, ADAS (camera/fusion), EMS, TCU, BMS, BSG, TPMS, Airbag, Suspension, DMS, ICMS, 

Domain, ESC, DCDC, e-clutch, advanced-lighting, etc.. Automobile herein means a vehicle propelled by a self-

contained motor, engine or the like, such as, without limitation, cars, trucks, motorcycles, electric cars, and other 

transportation devices; and/or (iv) other uses where the failure of the device or the Product can reasonably be expected 

to result in personal injury, death, or severe property or environmental damage (collectively "Unintended Uses"). 

Customers shall take any and all actions to ensure the Product meets the applicable laws and regulations. The Company 

is not liable for, in whole or in part, and customers shall hereby release the Company as well as its suppliers and/or 

distributors from, any claim, damage, or other liability arising from or related to all Unintended Uses of the Product. 

Customers shall indemnify and hold the Company, and its officers, employees, subsidiaries, affiliates as well as its 

suppliers and/or distributors harmless from and against all claims, costs, damages, and other liabilities, including claims 

for personal injury or death, arising from or related to any Unintended Uses of the Product.  

Information in this document is provided solely in connection with the Product. The Company reserves the right to 

make changes, corrections, modifications or improvements to this document and the Product described herein at any 

time without notice. The Company shall have no responsibility whatsoever for conflicts or incompatibilities arising from 

future changes to them. Information in this document supersedes and replaces information previously supplied in any 

prior versions of this document. 

 

 

© 2025 GigaDevice Semiconductor Inc. – All rights reserved 
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