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In specific cases, especially in real-time applications (i.e. motor control), 

this is tough (or even risky) to use the regular debug session.

There are few complementary debug tools and methods which can be 

used instead:

• STMStudio application 

• Use of printf() redirected to 

• One of the serial interfaces (we loose serial port & IO lines)

• Single Wire Output (SWO) pin (no extra resources used except PB3 pin)

3



Goal of this part

Practice a bit with STMStudio – monitoring variables and creating 

expressions

Practice a bit with printf implementation using USART and any terminal 

application

Practice a bit with printf implementation using SWO channel and STLink

Utility application

4



Complementary debug tools
Using STMStudio



Checklist

Using STMStudio

Preparation of the hardware and output files to be analyzed

Importing global variables

Different viewers usage

Creating expressions from the selected variables

Using build-in functions on the selected variables

Log text files generation
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Let’s run STMStudio and follow the next steps using L4_DAC_ADC 

project
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STMStudio overview
8

Application allows non-intrusive sampling and real time visualization of user's 

variables while the application is running (it doesn’t affect application timing).

User interface area: 

configuration, start/stop 

acquisition

Display area for 

visualization of 

selected variables in 

bar graph, curve or 

table formVariables manipulation 

data, setting expressions 

and functions

Display area 

settings



STMStudio - procedure
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• In order to start monitoring, the following 

procedure should be performed:

• Embedded application should be programmed 

into the MCU

• MCU should be connected to the computer 

(where STMStudio is run) via STLink or Rlink

programmers over SWD/JTAG for STM32 and 

SWIM for STM8 devices

• The same executable file (.elf, .out, .axf) should 

be opened by STMStudio and desired global 

variable should be imported.

• Acquisition should be started by RunStart or 

clicking “Play” button

• Acquisition can be stopped anytime by 

RunStop or clicking “Stop” button

For detailed information refer to 

dedicated user manual UM1025



Before the next step we need to perform some slight modification of our 

L4_DAC_ADC code.
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L4_DAC_ADC project tuning
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• As within STMStudio we can monitor each particular variable, not complete tables it would 

be more useful to change our adcbuf[] table to single variable (table with size 1).

• Please change in main.c file ADCBUFSIZE from 32 to 1.

• Recompile the code and program the board (by starting the debug session).

• Please STOP the debug session afterwards to release STLink for STMStudio application.

Now we are ready to monitor our application behavior (adcbuf[0] 

values change in particular) using STMStudio application



Importing global variables
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• Application can import global variables from 

executable files (.elf, .out, .axf) generated by 

any tool for STM32 and STM8 MCUs.

• To select proper file and variables, use 

FileImport variables shortcut or dedicated 

button

• To select particular components within the 

table, check “Expand table elements” option. Task:
Import adcbuf[0] and dacbuf[0] variables 

from L4_DAC_ADC application
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Adding variables to viewers 13

After selection of variables from executable file there are 

few options possible:

• Use of drag-and-drop to add them directly to the Viewers 

settings window 

• Creation of an expression based on the variable(s) –

described on next slides

• Use one of predefined functions (i.e. max, min, …) on 

the selected variable – described on next slides



STMStudio viewers
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• There are 3 possible viewers available in STMStudio: bar graph, curve and table

• Switching among the viewers can be done anytime, even during acquisition without necessity to stop it

• All selected data are automatically stored in text log file that can be analyzed afterwards

Bar Graph
Curve

Table



Adding expressions
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Task:
Add a new expression adcbuf[0]-dacbuf[0]

Select 

New

It is possible to define own expressions based on the monitored variables

1
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arguments
operators

expression



Adding predefined function
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Task:
Select predefined Min() function for adcbuf[0] variable

It is possible to use some predefined functions on the monitored variables

Select 

New
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Add expressions/function results to viewers
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Task:

Add new values (expression and min() function) 

to the Viewers window start collecting data.

It is possible to add all defined expressions and functions to the viewers for monitoring (like single 

variables) by drag & drop mechanism



STMStudio configuration
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• Configuration of STMStudio is 

accessible by selecting 

Options->Acquisition Settings 

(or using        button)

• Main parameters which can be 

configured there are:

1. Graphical refresh rate 

2. Acquisition rate

3. Variable selections

4. Location of the text log 

file

5. Log file settings
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Using log file for data analysis
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All selected data are stored automatically “runtime” in log text file which can be analyzed afterwards



Goal of this part

Practice a bit with STMStudio – monitoring variables and creating 

expressions

Practice a bit with printf implementation using USART and any terminal 

application

Practice a bit with printf implementation using SWO channel and STLink

Utility application
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Enjoy!

www.st.com/mcu

/STM32 @ST_World st.com/e2e

http://www.st.com/stm32l4

