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Abstract.  The MATLAB/Simulink add-ons for C and C++ 
code generation, MATLAB Coder, Simulink Coder and 
Embedded Coder, are a widely used and well established 
technologies for rapid prototyping, model based design, 
real-time simulation and similar technologies. Math-
works provides the prerequisites for code generation for 
many Simulink blocks and MATLAB functions. Missing is 
the direct support of peripheral functions like digital and 
analog input/outputs, communication functionalities and 
other microcontroller features when the goal is to exe-
cute a Simulink model within a small embedded system. 
To extend the above coders to support these functions, 
several add-on toolboxes exists, delivered by Mathworks 
itself or by third-party suppliers. In the following, the 
programming of microcontrollers is shortly introduced 
and their resource utilization is compared, starting with 
assembler up to code generation by a Mathworks coder 
products. After introducing and comparing different 
Cortex-M coder toolboxes, the MbedTarget toolbox as an 
open source alternative is presented. With examples and 
code snippets, the principle of the code generation pro-
cess, the work flow of MbedTarget together with the 
principle to define a Simulink block is shown. 

Introduction 

1 Cortex Microcontroller 

1.1 Cortex-M family overview 
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1.2 Programming 

Assembler 

C/C++ with HAL library 

•

•

Mbed library

•
•
•

Data flow oriented programming 

•

•

•

•

Conclusion 

2 MATLAB/Simulink Targets for 
Cortex-M Controller 
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Programming  
principle Flash size (byte) 

RAM size 
(byte) 

assembler 88 0 

C without library 716 1632 

MCU specific HAL 13921 
28522 

10321 
10322 

Mbed HAL 225763 
377164 

14323 
84844 

Data flow oriented5 58932 8060 

Table 1. Resource comparison of programming 
principles using the blinking example [10]. 

2.1 Embedded Coder Support Package for 
STMicroelectronics Discovery Boards 

Figure 1. Example with Embedded Coder Support 
Package for STM Discovery Boards. 

2.2 Simulink Coder Support Package for 
STMicroelectronics Nucleo Boards 

Figure 2. Example with Simulink Coder Support 
Package for STM Nucleo Boards. 

2.3 STM32-MAT/TARGET 
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Figure 3. Example with STM32-MAT/TARGET. 

2.4 Conclusion 

3 MbedTarget 

•
•

Figure 4. Example with MbedTarget. 

3.1 Principle of MbedTarget code generation 

Figure 5. Principle of the MbedTarget code generation. 



  Olaf Hagendorf     MbedTarget - A Simulink Target for Cortex-M Microcontrollers 

   SNE 28(2) – 6/2018 79 

S W 

before_calling_make
after_calling_make

before_calling_ 
make  

before_calling_make 

after_calling_make, 

3.2 MbedTarget Simulink block usage 

Figure 6. MbedTarget Digital Output block. 

Figure 7. Parameter dialog box. 

•

•

•

3.3 MbedTarget Simulink block creation 

•
•
•

block

S-
function

tlc file

Setup Start
Output



 Olaf Hagendorf      MbedTarget - A Simulink Target for Cortex-M Microcontrollers 

 80 SNE 28(2) – 6/2018 

SW
Setup 

Start 
Output 

Start

1. %assign nPort-
Name=LibBlockParameterValue(PortName,0) 

2. %assign nPin-
Num=LibBlockParameterValue(PinNumber,0) 

3. %assign 
pname="P"+FEVAL("char",nPortName+64) 

4. %assign 
pname=pname+"_"+FEVAL("int2str",nPinNum-1) 

5. %assign name = FEVAL("strrep", 
LibGetFormattedBlockPath(block),"/","_") 

6. %assign name = FEVAL("strrep",name," ","_") 
7. %assign name = FEVAL("strrep",name,"-","_") 

blinky_Digital_Output 
Digital Output blinky

8. %openfile declbuf 
9. DigitalInOut %<name>(%<pname>); 
10. %closefile declbuf 
11. %assign srcFile = LibGetModelDotCFile() 
12. %<LibSetSourceFileSection(srcFile, "Decla-

rations", declbuf)> 

13. DigitalOut blinky_Digital_Output(PA_0); 

3.4 MbedTarget main function 

4 Conclusion 
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