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EE3220 System-on-Chip Design 

Tutorial 1: Hello World! 

ARM Project Creation and Configuration 

Objective: 

⚫ To get familiar with ARM Keil Studio and create project. 

⚫ To set up and run your first project. 

⚫ To learn how to write a C/C++ program for ARM. 

 

In this tutorial, you will learn how to set up and run a new project for an ARM 

Mbed board. During this process, you will learn the required settings and finally 

run the compiled code on the targeted device (NUCLEO-F401RE ARM board). 

Keil Studio is the successor to the Mbed Online Compiler, and allows you to debug 

from supported browsers without the need to install any software. At the end of 

this tutorial, you will learn the basic usage and functions of the ARM Keil Studio. 

 

Introducing the ARM Keil Studio 

Arm announced the open beta of the Keil Studio Cloud in the year 2021, a new browser- 

based IDE. It’s free to use, comes with a powerful, modern editor. Keil Studio Cloud is 

the evolution of Mbed Studio, using the same underlying IDE framework and codebase, 

adapted with additional support for the CMSIS ecosystem. It is a big step up from the 

Online Compiler, bringing much better code hinting/IntelliSense, comprehensive git 

source control integration and direct development board interaction from the browser. 

Like the Online Compiler, Keil Studio Cloud requires no installation and provides you 

with an integrated workspace. 

 

Step 1: Log in to the ARM Keil Studio website. 

 

Go to the website of ARM Keil Studio and log in with your Mbed account created in 

Tutorial 1. 

https://studio.keil.arm.com/auth/login/ 

 

https://studio.keil.arm.com/auth/login/
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Step 2: Create a project and change the cpp file. 

 

• Click New project. 
 

 

• Select empty Mbed OS project template. 

 

 

 

• Add Project. 
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• Search and select the target hardware: F401. 
 

 

 

• Open the project folder and observe the main.cpp and the mbed OS libraries 

imported. 
 

 

 

• Have a glance at the libraries contained in mbed-os. Open the README.md 

file and know more about this program. 
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• Open the main.cpp file, write the program attached. 
 

• Click Build project and the generated executable file is downloaded to your 

PC. 

 

 

Step 3: Loading and running the program on the board. 

• Install the ST-link USB driver from the web page, prior to connecting the 

board. 

https://www.st.com/zh/development-tools/stsw-link009.html#get-software 

(After downloading, go to device manager -> Ports, select driver). 

 

• Go to device manager from Control Panel -> System 
 

https://www.st.com/zh/development-tools/stsw-link009.html#get-software


5  

• Check Ports and make sure STLink Virtual COM Port is shown. Write down 

the Port number. 

 

• Start Serial Communication with Putty. 
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• Open the NODE_F401RE() drive. Remember it was opened earlier when the 

board is ON. A Google chrome browser and a file named "DETAILS" will be 

found in the drive. 

• To load the binary file onto the board, copy the saved binary file mbed-os- 

empty.NUCLEO_F401RE.bin to the NODE_F401RE() drive. 

 

• Open Putty terminal and see the printed hello world! 
 

 

Step 4: Please ask CityU GPT for answers to the following questions? 

 

1. What are some key features of ARM Keil Studio? 

2. What is the benefit of using mbed OS rather than writing bare metal embedded code 

directly on the ARM processor? What features does it provide? 
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Reference book for ARM Mbed 

 

Fast and Effective Embedded System Design: Applying the ARM mbed. Second 

Edition 

 

Book support material website 

http://www.embedded-knowhow.co.uk/Book_3_Ed2.htm 

 

END 

http://www.embedded-knowhow.co.uk/Book_3_Ed2.htm

