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1. Introduction 

The GD32 MCUs provide IEC60730 Class B certified library support, offering project 

templates for each GD32 MCU series. When users conduct IEC60730 self-testing 

certifications for different chips within the same series, they can adapt the target chip by 

porting the template program. This application note comprehensively outlines the 

considerations during the migration process for the GD32F3x0 series in various Integrated 

Development Environments (IDEs) such as Keil, IAR, and Eclipse, guiding users in porting 

the IEC60730 Class B certification library. 
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2. Migration of the IEC60730 class B certification library 

The GD32 MCU offers IEC60730 Class B certification library support for development 

environments including IAR, Keil, and Eclipse. There are variations in the template project 

migration among these three environments.  

This application note will elaborate on the differences and provide guidance on project 

migration specifically for the GD32F350RB in each of these development tools. 

2.1. Migration of certification library project in IAR environment 

1. Modify the RAM boundary in the macro __IAR_SYSTEMS_ICC__ of the gd32f3x0_test.h 

file according to the datasheet of the chip, as shown in Figure 2-1. Modify the RAM 

boundary in the gd32f3x0_test.h. Modify the RAM boundary in the gd32f3x0_test.h as 

indicated. 

Figure 2-1. Modify the RAM boundary in the gd32f3x0_test.h 

 

2. Check the .s startup file in the Startup folder of the project directory to see if it matches the 

current chip type. At the same time, add the ClassB library file to the project. 
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Figure 2-2. Add the ClassB library file to the IAR project 

 

If the startup file is compatible with the current chip model, no modification is needed; if it is 

not, you need to select a .s startup file that is compatible with the current chip model in the 

firmware library folder GD32F3x0_Firmware_Library\CMSIS\GD\GD32F3x0\Source\ARM, 

and modify it as shown in Figure 2-3. Modify the .s startup file to enable the chip to perform 

self-checking after power-on. 
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Figure 2-3. Modify the .s startup file 

 

3. Modify the project's scatter loading file (in this 

case, ..\GD32F3x0_IEC_Test\GD32350R_EVAL_Demo_Suites\Projects\IEC_Test\EWARM\I

EC_TEST_BOOT_FLASH.icf) in the IAR environment. As shown in Figure 2-4. Modify the 

scattered loading file, adjust the sections for Flash and RAM sizes to match the current 

chip's specifications according to the datasheet. 

Figure 2-4. Modify the scattered loading file 

 

4. Update the configuration for the 'Target' within 'Options for Target' in the IAR project settings, 

selecting the current chip model, as depicted in Figure 2-5. Device Configuration. 
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Figure 2-5. Device Configuration 

 

5. In the Options for the 'Project' node -> C/C++ Compiler -> Preprocessor, add the necessary 

preprocessor macros for the current project, mainly modifying the macros that match the type 

of the current chip, as shown in Figure 2-6. Modify the precompiled macro. 
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Figure 2-6. Modify the precompiled macro 

 

6. Click on Options for the 'Project' node -> Linker -> Configuration -> Edit -> Memory Regions, 

and modify the boundary values of ROM (Flash) and RAM according to the current chip's 

datasheet, as shown in Figure 2-7. Modify the boundary values in the project settings. 

Figure 2-7. Modify the boundary values in the project settings 

 

7. In the Options for the 'Project' node -> Linker -> Checksum, change the End address to the 

size of the Flash, as shown in Figure 2-8. Modify the checksum configuration in the 

project properties, and add "--keep __checksum" in the Extra Options tab, as shown in 

Figure 2-9. Add configurations to the Extra Options tab. 
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Figure 2-8. Modify the checksum configuration in the project properties 

 

Figure 2-9. Add configurations to the Extra Options tab 
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2.2. Migration of certification library project in Keil environment 

1. Modify the RAM and Flash boundaries in the gd32f3x0_test.h file according to the 

datasheet of the current chip model, as shown in Figure 2-10. Modify the RAM and Flash 

boundaries in the gd32f3x0_test.h file. 

Figure 2-10. Modify the RAM and Flash boundaries in the gd32f3x0_test.h file 

 

2. Check the .s startup file in the Startup folder of the project directory to see if it matches the 

current chip model, and at the same time, add the ClassB library file to the project. 

Figure 2-11.Add the ClassB library file to the Keil project 

 

If the startup file is applicable to the current chip model, no modification is needed; otherwise, 
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you need to select the .s startup file suitable for the current chip model in the firmware library 

folder GD32F3x0_Firmware_Library\CMSIS\GD\GD32F3x0\Source\ARM, and make the 

following modifications as indicated in red in the code. 

Stack_Size      EQU     0x00000400 

 

                AREA    STACK, NOINIT, READWRITE, ALIGN=3 

Stack_Mem       SPACE   Stack_Size 

__initial_sp 

 

 

; <h> Heap Configuration 

;   <o>  Heap Size (in Bytes) <0x0-0xFFFFFFFF:8> 

; </h> 

 

Heap_Size       EQU     0x00000400 

 

                AREA    HEAP, NOINIT, READWRITE, ALIGN=3 

__heap_base 

Heap_Mem        SPACE   Heap_Size 

__heap_limit 

 

        IMPORT  test_prerun 

 

                PRESERVE8 

                THUMB 

 

;               /* reset Vector Mapped to at Address 0 */ 

                AREA    RESET, DATA, READONLY 

                EXPORT  __Vectors 

                EXPORT  __Vectors_End 

                EXPORT  __Vectors_Size 

 

__Vectors       DCD     __initial_sp             ; Top of Stack 

                DCD     test_prerun             ; Reset Handler --> test_prerun 

                DCD     NMI_Handler            ; NMI Handler 

…… 

…… 

…… 

                DCD     USBFS_IRQHandler     ; 83:USBFS 

 

__Vectors_End 

 

                AREA CHECKSUM, DATA, READONLY, ALIGN=2 

                EXPORT __Check_Sum 
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                ALIGN 

__Check_Sum         DCD 0xEEF15A05 

 

__Vectors_Size  EQU     __Vectors_End - __Vectors 

 

                AREA    |.text|, CODE, READONLY 

 

;/* reset Handler */ 

Reset_Handler   PROC 

…… 

…… 

…… 

3. Modify the code in the scatter loading file IEC_TEST_BOOT_FLASH.sct, as shown in the 

following table, the parts marked in red need to be modified (modify the Flash boundary 

according to the current chip's datasheet; change the name of the .o file corresponding to 

the .s startup file). 

; ************************************************************* 

; ************************************************************* 

; *** Scatter-Loading Description File generated by uVision *** 

; ************************************************************* 

 

 

LR_IROM1 0x08000000 0x0001FFF8{ 

    ER_IROM1 0x08000000  0x0001FFF8{ 

        *.o (RESET, +First) 

        *(InRoot$$Sections) 

        .ANY (+RO) 

    } 

 

…… 

…… 

…… 

 

    ; RW data 

    RW_IRAM1 0x200000B0  0x0002000 

    { 

        .ANY (+RW +ZI) 

    } 
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    ; stack overflow test 

    STACK_IRAM2 0x200020B0 UNINIT 0x00001F40 

    { 

        gd32f3x0_test_param.o (STACK_OV_TEST, .bss.STACK_OV_TEST) 

        startup_gd32f3x0.o (STACK, +Last) 

    } 

} 

 

LR_IROM2 0x0801FFFC 0x0000004 { 

    ER_IROM2 0x0801FFFC 0x0000004 

    {    

        *.o (CHECKSUM, +Last) 

    } 

} 

Scatter loading files can be modified by clicking the Edit button in "Options for Target --> 

Linker --> Scatter File", as shown in Figure 2-12. Editing the scatter loading file: Editing 

the scatter loading file. 

Figure 2-12. Editing the scatter loading file 

 

4. Modify the "Options for Target" under "Device" to select the current chip model, as shown 

in Figure 2-13. Device Configuration. 
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Figure 2-13. Device Configuration 

 

5. Add the necessary preprocessor macros for the current project that are consistent with the 

current chip in Options for Target -> C/C++ -> Preprocessor Symbols, as shown in Figure 

2-14. Modify the precompiled macro: 

Figure 2-14. Modify the precompiled macro 

 

6. When it is necessary to automatically calculate the CRC using batch processing, the 
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gen_crc.bat file needs to be added, as shown in Figure 2-15.Add a batch file. 

Figure 2-15.Add a batch file 

 

7. Finally, in the Utilities tab, select the CRC_LOAD.ini, as shown in the Figure 2-16. Add 

a .ini configuration file. 

Figure 2-16. Add a .ini configuration file 

 

2.3. Migration of certification library project in eclipse 

environment 

The migration steps of the authentication library project are similar in various environments, 
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but the compilation chains differ in each development environment, leading to different 

settings for the boundaries of RAM and Flash. The porting steps in the Eclipse environment 

are as follows: 

1. Modify the RAM boundary in the macro __GNU__ of the gd32f3x0_test.h file according to 

the datasheet to ensure that the entire space of the chip's Flash and RAM is detected, as 

shown in Figure 2-17. Modify the RAM boundary in the gd32f3x0_test.h file. 

Figure 2-17. Modify the RAM boundary in the gd32f3x0_test.h file 

 

2. Check if the .S startup file in the project is suitable for the current chip, and Figure 2-18. 

Add the ClassB library file to the Eclipse project. 
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Figure 2-18. Add the ClassB library file to the Eclipse project 

 

If the startup file is applicable to the current chip model, no modification is needed; if it does 

not match, a .s startup file that is compatible with the current chip model needs to be selected 

again, and modifications should be made as shown in Figure 2-19. Modify the startup file. 
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Figure 2-19. Modify the startup file 

 

3. Modify the scatter-loading file in the scatter-loading file directory, as shown in Figure 2-21. 

Modify the Eclipse project to load files in a ld file is the modified part, and adjust the size 

of Flash and RAM according to the current datasheet. 

Figure 2-20. Scatter loading file location 

 



AN171 
Guideline for migrating the IEC60730 ClassB library onto GD32F3x0 series 

21 
 

Figure 2-21. Modify the Eclipse project to load files in a ld file 

 

4. Modify the "Device name" configuration in "Debug Configurations->Debugger", select the 

model of the current chip, as shown in Figure 2-22. Device name configuration: 

Figure 2-22. Device name configuration 

 

Add the necessary precompiled macros for the current project in the engineering properties 

"C/C++ Build -> Settings -> Tool Settings -> Cross ARM GNU Assembler -> Preprocessor" 

and "C/C++ Build -> Settings -> Tool Settings -> Cross ARM GNU C Compiler -> 

Preprocessor", mainly modifying the precompiled macros that conform to the current chip 

type (as shown in Figure 2-23. Modify the assembly compiler's precompiled macros). 
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Figure 2-23. Modify the assembly compiler's precompiled macros 

 

6. Modify the command in "C++ Build -> Settings -> Build Steps -> Post-build steps -> 

Command" as shown in Figure 2-24.Modify the post-build command to the ELF file of the 

current project name. 

Figure 2-24.Modify the post-build command 

 

7. Modify the configuration of the executable file in "Debug Configurations->Startup", and 

select the Project.hex file generated by the current workspace compilation, as shown in 

Figure 2-25. Modify the configuration of the executable file. 
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Figure 2-25. Modify the configuration of the executable file 
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3. Test results in three different IDEs 

Follow the steps in Chapter 2 to modify the code and configure the project, compile and 

download the project in various environments, and run it. The test results are shown in Figure 

3-1.Test Results. 

Figure 3-1.Test Results 
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4. Revision history 

Table 4-1. Revision history 

Revision No. Description Date 

1.0 Initial Release Jul.9, 2024 
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