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Getting Started in C Programming 
with Keil MDK-ARM Version 5 

Reason for Revision  
¶ This document was revised for Keil MDK-ARM v5.14 on February 18, 2015. 

¶ This document was revised for MSP432 LaunchPad on November 30, 2015. 

¶ This tutorial is based on uVision 5.15.0.0 and Texas Instruments MSP432 LaunchPad, which 

contains a MSP432P401R microcontroller. 

¶ This tutorial is verified with uVision 5.17 with Texas Instruments MSP432 CMSIS update. On 

December 29, 2015 

¶ This tutorial is verified with uVision 5.20 with Texas Instruments MSP432 CMSIS update. On July 

24, 2016 

  

Install MSP432 CMSIS Update 
The register naming in the text follows the CMSIS convention. You need to perform MPS432 CMSIS 

update of the Keil uVision to use the same syntax. 

If you already performed MPS432 CMSIS update during the installation of Keil MDK-ARM, you may skip 

this procedure. 

1. Launch Keil uVision. 

2. Click Pack Installer button and the Pack installer window will open. 

 

3. Click refresh button to reload the latest catalog of all the device software packs. This may take a few 

minutes. 
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4. After the pack catalog is refreshed, click on the + sign in front of Texas Instruments in Devices tab to 

open it then click on MSP432P4xx Series. Under the Packs tab in the other half of the window, the 

TexasInstruments::MSP432P4xx_DFP will be added. 

 
5. Click the + sign before it to expand it and click Unpack button of the latest version. It should be 2.1.0 

or later. 

 
6. When the update is done, the word Unpack will change to Remove and the word Install above also 

will change to Up to date. 
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Create a Project with Project Wizard  
7. Create a new folder named project1 in My Documents.  (The folder/file name and the location of 

the folder are arbitrary.  They were selected only for the purpose of this demonstration.) 

8. Launch Keil uVision5. 

9. From the menu, select tǊƻƧŜŎǘ Ҕ bŜǿ ǳ±ƛǎƛƻƴ tǊƻƧŜŎǘΧ 

 

10. In the New uVision Project window, browse to the folder project1 you just created in My 

Documents folder. 

11. If you did not create a folder for the project before launching uVision, you may create a folder using 

the New folder menu item in the Create New Project window. 

12. Enter a name for the project file.  We will call it project1 and click Save.  
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13. A window will pop up for you to select the CPU for this project.  The device used on the MSP432 

LaunchPad is Texas Instruments MSP432P401R.  To select this device, first you need to click on the + 

sign to the left of Texas Instruments to expand the selections than drill down to the expose the 

ŜȄŀŎǘ ŘŜǾƛŎŜΦ !ƭǘŜǊƴŀǘƛǾŜƭȅΣ ȅƻǳ Ƴŀȅ ǎǘŀǊǘ ǘȅǇƛƴƎ ƛƴ ǘƘŜ ά{ŜŀǊŎƘέ ŦƛŜƭŘ ŀƴŘ ǘƘŜ ǇƻǎǎƛōƭŜ ƳŀǘŎƘ ǿƛƭƭ be 

show below. 

14. Click to highlight the device than click OK.  
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15. ¢ƘŜ άaŀƴŀƎŜ wǳƴ-¢ƛƳŜ 9ƴǾƛǊƻƴƳŜƴǘέ ǿƛƴŘƻǿ ǿƛƭƭ ǊŜǇƭŀŎŜ ǘƘŜ ά/t¦έ ǿƛƴŘƻǿ. Expand and click to 

add the checkmarks for CMSIS->CORE and Device->Startup. /ƭƛŎƪ άhYέ ōǳǘǘƻƴ ǘƻ ŎƭƻǎŜ ǘƘŜ ǿƛƴŘƻǿΦ 

 

16. In the Project window, a target is created with the default name Target1.  Click on the + sign to the 

left of Target1 to expand the folder. 
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17. A default folder for source code files is created with the name Source Group 1.  The 

startup_msp432.s and system_msp432.c files are already in the folder. 

 

Add a Source File to the Project  
18. Click the New button to add a new text file to the display with the default name Text1. 

 

 

19. From the menu, select CƛƭŜ Ҕ {ŀǾŜ !ǎΧ to open the Save As dialog box.  Browse to the project folder 

if it is not already there.  Type in the file name main.c and click Save. 
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20. You will notice the file name in the tab changed to main.c 

 

21. The new file needs be added to the project.  Right click on the folder Source Group 1 in the Project 

window and select Add Existing CƛƭŜǎ ǘƻ DǊƻǳǇ Ψ{ƻǳǊŎŜ DǊƻǳǇ мΩΧ 
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22. In the dialog box, browse to the project folder if it is not already there.  Click select main.c then click 

Add. 
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23. Click Close ǘƻ ŎƭƻǎŜ ǘƘŜ ά!ŘŘ CƛƭŜǎέ ŘƛŀƭƻƎ ōƻȄΦ The file should appear in the project window under 

Source Group 1 folder.   

 

24. Copy and paste the following code into the main.c editor window. 

 

25. ¢ƘŜ ŦƛƭŜ ƴŀƳŜ ƛƴ ǘƘŜ ǘŀō ǿƛƭƭ ƘŀǾŜ ŀƴ Ψ*Ω ƴŜȄǘ ǘƻ ƛǘΦ  Lǘ ǎȅƳōƻƭƛȊŜs that the file has been changed 

without saving.  You may click the save button to save the file or proceed to build the project.  The 

file is automatically saved before a build. 

/*  

 * This program toggles P1.0, which is connected to a red LED,  

 * at 1 Hz (0.5 sec off, 0.5 sec on).  

 */  

 

#include "msp.h"  

 

void delayMs(int n);  

 

int main(void) {  

    P1- >DIR |= 1 << 0;                    /* P1.0 set as output */  

 

    while (1) {  

        P1- >OUT ^= 1 << 0;                /* toggle P1.0 LED */  

        delayMs(500);  

    }  

}  

 

/* system clock at 3 MHz */  

void delayMs(in t n) {  

    int i, j;  

     

    for (j = 0; j < n; j++)  

        for (i = 124; i > 0; i -- );      /* Delay */  

}  
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Build the Project  and Download to the Target  
26. Click on the Build button and wait for the build to complete.  Make sure there are no error messages 

and review all the warning messages. 
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27. Before downloading the program to the target, we need to set up the connection between the 

uVision IDE and the in-circuit debugger on the target circuit board.  Click on the Target Options 

button. 

 

28. Select Debug tab and click the radio button on the right and select CMSIS-DAP Debugger in the pull-

down menu. 


