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1. Requirements  

The following requirements apply to this document: 

 ̧ User’s development environment is Microsoft windows platform: windows7\windows8\windows10. 

 ̧ User’s development IDE is EWARM 6.5 or above version or ARM MDK 5.20 or above version. 

 ̧ The user has basic familiarity with creating the FT32 EWARM project or MDK project, as well as 

compiling/linking and executing those projects. 
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2. Introduction  

This section briefly introduces the ST-LINK Programmer and Debugger and its latest revision known as 

ST-LINK\V2. The basic version of the ST-LINK\V2 Programmer is shown in the image figureЃFigure 2-1Є 

 

Figure 2-1  ST-link\V2 adapter with marked pin functions 

One end of the programmer is a USB Male Connector, which should be connected to a computer. The other 

end of the programmer consists of the JTAG / Serial Wire Debugging (SWD) Interface. Pinout of this 

interface is printed on top of the debugger module. 

 

Figure 2-2  Pinout of the ST-link\V2 SWD interface 

The 3.3V, GND, SWDIO and SWCLK pins are used in the SWD debug mode.  
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3. Connecting ST -Link \V2 adapter with target board  

The following figure and table show the electrical connection relationship between ST-Link\V2 adapter and 

SWD interface of the target board. According to the information, connect ST-Link\V2 adapter with target 

board. 

 

 

Figure 3-1  Evaluation board with marked pin functions 

ST-Link Adapter  Target Board  

+3V3 +3V3 

GND GND 

SWDIO TMS(PA13) 

SWCLK TCK(PA14) 

Table 3-1  Pin function of ST-link adapter 

+3v3 GND TCK TMS Boot0 Reset 

TypeC USB 
connector 

Power LED 

MCU 
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4. Install ation of  the ST-Link \V2 USB Drivers  and Upgrading the ST -Link \V2 
Firmware  

During installation of Integrated Development Environment (EWARM,MDK), ST-LINK\V2-1 driver will be 

installed automatically. In case of problems, the user can proceed with manual installation of the driver from 

toolchains install directory: 

 ̧ In IAR Embedded Workbench
®
 for ARM

®
 (EWARM)  

The toolchain is installed by default in the C:\Program Files\IAR Systems\Embedded Workbench x.x 

directory on the local PC hard disk. 

After installing EWARM, install the ST-LINK\V2 driver by running the dpinst_amd64.exe from 

[IAR_INSTALL_DIRECTORY]\Embedded Workbench x.x\arm\drivers\ST-Link \win7-8\ dpinst_amd64.exe (if 

the Microsoft windows operating system is 32bit, please run dpinst_x86.exe instead) 

 ̧ Keil Microcontroller Development Kit (MDK-ARM) toolchain  

The toolchain is installed by default in the C:\Keil directory on the PC's local hard disk; the installer creates a 

start menu µVision4 shortcut. 

When connecting the ST-LINK\V2 tool, the PC detects new hardware and requires to install the 

ST-LINK_V2_USB driver. The “Found New Hardware wizard” appears and guides through the steps needed 

to install the driver from the recommended location. 

(Generally, After installing MDK-ARM, the USB driver will be stored in \Keil_v5\ARM\STLink\USBDriver 

folder) 

Upgrading the ST-Link\V2 Firmware: The ST-Link\V2 firmware updater utility ST-LinkUpgrade.exe is located 

in C:\Keil_v5\ARM\STLink (in case of MDK), or located C:\Program Files\IAR Systems\Embedded 

Workbench 9.0_2\arm\drivers\ST-Link (in case of EWARM). It is recommended to upgrade the ST-Link 

firmware. Find this file and double click on it to execute. The program will check and report the current 

firmware version. In case of trouble, update to use the latest ST firmware and USB drivers. 



Fremont Micro Devices AN-32004 

Rev1.00       -9-                                    2021-09-10 

5. In Keil for debugging & programming  

5.1 Connecti ng and settings  

1. Start μVision  if it is not already running. 

2. Connect the Discovery board via the USB port of ST-Link\V2 to your PC. 

3. If the ST-Link USB drivers are installed correctly, the usual USB connected dual-tone will ring. 

Otherwise, the drivers have to be installed manually according to the directions above. 

4. Select existing project and open this project. 

5. Select Target Options or ALT-F7 and select the Debug tab(step 1 shown in Figure 5-1): 

 

Figure 5-1  Options for target icon on file toolbar 

6. Select ST-Link Debugger and Click on Settings(step 2\3\4 shown in Figure 5-2): 

 

Figure 5-2  Select and configure ST-Link debugger  
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7. Select “SW” in Target Com option (step 6 shown in Figure 5-3): 

 

Figure 5-3  Target Com configure and ST-Link debugger connect status 

8. If an IDCODE and Device name is displayed(as step 7 shown in Figure 5-3 SW Device frame ), 

ST-Link is working. You can continue with the tutorial on the next page. Click OK twice to return to the 

μVision main menu. 

9. A number in the SN: box means that μVision is connected to the ST-Link adapter. SW Device means 

that μVision is connected to the processor via ST-LINK\V2. 

10. If nothing or an error is displayed in this SW Device box, it must be corrected before continuing. The 

ST-Link USB Drivers must be installed according to directions above (quote chapter 4). 

11. If a proper menu is displayed as shown in Figure 5-3, the ST-Link USB drivers are installed 

properly. Click OK twice to exit the Target Driver Setup windows. 

  

6 
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12. Click on Flash Download (step 8 shown in Figure 5-4):   

13. Check the Reset and Run option(step 9). After that, click on OK to save the settings and click on OK 

once again to close the Options for Target. 

  

Figure 5-4  ST-Link debugger flash download configure 
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5.2 Programming  

After making changes to the code, save all the changes and select Rebuild option(icon 1 in Figure 5-5), 

which is next to the Build option. If there are no errors, click on Download option(icon 2 in Figure 5-5). Keil 

uVision, with the help of ST-LINK\V2, will now program your FT32FXXX. You can see the status at the 

bottom(icon 3 in Figure 5-5). 

 

Figure 5-5  Download program by MDK 

5.3 Debugging  

1. Compile the source files by clicking on the Rebuild icon. . The Build icon beside it can also be 

used.  

Note: “Build”function is used build current file which is opened in the text editor; “Rebuild”function is 

used build all files of the project. 

2. Enter Debug mode by clicking on the Debug icon .(step 1 shown in Figure 5-6).Select OK if the 

Evaluation Mode box appears. The Flash will be programmed. Flash programming progress will be 

indicated in the Output Window. 

3. Click on the RUN icon . (step 2 shown in Figure 5-6). Note: the program can be stopped by 

clicking on the STOP icon  

1 2 

3 



Fremont Micro Devices AN-32004 

Rev1.00       -13-                                    2021-09-10 

  

Figure 5-6  Debugging window in MDK  

4. A breakpoint can be set in either the Disassembly or Source windows as long there is a gray 

rectangle (see red rectangle ‘3’ in Figure 5-6)indicating the existence of an assembly instruction at that 

point.  

5. Every time the RUN icon   (see red rectangle ‘2’ in Figure 5-6)is clicked, the program will run 

until the following breakpoint is encountered. In case of no following breakpoint, the program run will 

complete. 

6. Other options of incremental program execution include Single Step (Step In) , Step Over  

and Step Out . (see red rectangle ‘2’ in Figure 5-6) 

1 
2 
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6. In IAR for debugging & programming  

6.1 Connecting and settings  

1. Before developing the FMD FT32F0XX series MCU using IAR, the debug environment has to be 

downloaded and configured.  

2. Add the FT folder to Directory C:\Program Files (x86)\IAR Systems\Embedded Workbench 

x.x\arm\config\flashloader(default path). 

3. Note FT files must be saved under the flashloader folder of the IAR installation path. 

4. Select an existing IAR project and open project. 

5. Right-click the project name, select “Options”(step 1 shown in Figure 6-1). 

 

Figure 6-1  Configure IAR project option 

6. Select “Linker configuration file & Override default” in “Linker->Config” tools menu. Find the ICF file in 

C:\Users\XXXX\IAR-CMSIS-Packs\FMD\FT32F0xx_DFP\1.0.1\.iar\config\linker folder and select it. 

(here XXXX is the name of user directory). (step 2 shown in Figure 6-2). 

1 



Fremont Micro Devices AN-32004 

Rev1.00       -15-                                    2021-09-10 

 

Figure 6-2  Add Linker configuration file 

7. Select ŅST-LINK” in ŅDebugger->Setup->Driver” tools menu. (step 3\4 shown in Figure 6-3). 

 

Figure 6-3  Select ST -LINK for project  

8. Select “Use flash loader & Override default.board file” in “Debugger -> Download” tools menu. Find 

the board file in C:\Program Files (x86) \IAR Systems \Embedded Workbench xx 

\arm\config\flashloader\FT folder and select it. (step 5\6 shown in Figure 6-4). 
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Figure 6-4  Add board file for project 

9. Select “ST-LINK\V2” interface in “Debugger-> ST-LINK->Setup->Emulator” tool menu. (step 7\8 

shown in Figure 6-5). 

 

Figure 6-5  Configure ST-LINK Programmer and Debugger type(V2) 
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6.2 Programming  

Now, if any changes are made to the code, the changes should be saved by selecting “Rebuild All” option 

(step 1 shown in Figure 6-6) If there are no errors, click “Download-> Download active application” option 

(step 2\3 shown in Figure 6-6). IAR will now program FT32FXXX microcontroller with the help of 

ST-LINK\V2. The Debug Log window will show the statusЃFigure 6-7Є. 

  

Figure 6-6  Download program by IAR 

 

Figure 6-7  Download status shown in debug log window 
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6.3 Debugging  

1. Compile the source files by clicking on the “Make icon\Compile icon\Rebuild All” icon . (step 1 shown 

in Figure 6-8) 

 

Figure 6-8  Compile project 

2. Enter Debug mode by clicking on the Debug icon .  (step 2 shown in Figure 6-8).The Flash will 

be programmed. Flash programming progress will be indicated in the Debug Log Window as below. 

  

Figure 6-9  Download and debug status shown in debug log window 
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3. Click on the RUN icon . (in red rectangle ‘4’ in Figure 6-10).Note: the program can be stopped by 

using the STOP icon .(in red rectangle Ń5’ in Figure 6-10) 

 

Figure 6-10  Debug window 

4. Every time the RUN icon  is clicked, the program will run until the following breakpoint is 

encountered. 

5. For incremental runs Single Step (Step In) , Step Over  and Step Out  can also be used. 

6.A breakpoint can be set in either the Disassembly or Source windows by double click. (in red 

rectangle ‘6’ in Figure 6-11) 
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Figure 6-11  Breakpoint set zone 
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