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INTRODUCTION 
Welcome to the Atollic TrueSTUDIO® for {¢aƛŎǊƻŜƭŜŎǘǊƻƴƛŎǎϯ {¢aонϰ Quickstart Guide. 
The purpose of this document is to help you get started with Atollic TrueSTUDIO®. The 
following products are bundled with Atollic TrueSTUDIO® and are described too: 

¶ Atollic TrueINSPECTOR® ς static source code inspection 

¶ Atollic TrueANALYZER® ς dynamic test- and code coverage analysis 

¶ Atollic TrueVERIFIER® ς embedded test automation 

Commercial buyers of Atollic TrueSTUDIO® get a one-week fully working license of Atollic 
TrueINSPECTOR®, Atollic TrueANALYZER® and Atollic TrueVERIFIER®.  
 

WHO SHOULD READ THIS GUIDE 
This document is primarily intended for embedded systems developers who want to 

quickly get started with using the Atollic TrueSTUDIO®, Atollic TrueINSPECTOR®, Atollic 

TrueANALYZER® and Atollic TrueVERIFIER® products, for development and testing of 

embedded applications for the STM32ϰ family of microcontrollers. 

 

DOCUMENT CONVENTIONS 
The text in this document is formatted to ease understanding and provide clear and 
structured information on the topics covered. 

TYPOGRAPHIC CONVENTIONS 

This document has the following typographic conventions: 

  Style Use 

Computer  Keyboard commands or source code. 

Object names Names of user interface objects (such as menus, menu 
commands, buttons and dialog boxes) that appear on the 
computer screen. 

Cross references A cross reference in this document or to other external 
documents. 

Product name Atollic company products. 
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Identifies instructions specific to the graphical user 
interface (GUI). 

 
Identifies instructions specific to the command line 
interface (CLI). 

 
Identifies help tips and hints. 

 Identifies a caution. 

Table 1 ς Typographical conventions 
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Section 1. GETTING STARTED 
This section provides information on how to start to use Atollic TrueSTUDIO® for 
{¢aƛŎǊƻŜƭŜŎǘǊƻƴƛŎǎϯ {¢aонϰ. It covers information on the following topics: 

¶ Before you start 

¶ Starting the program 

¶ Creating a new project 

¶ Configuring the project 

¶ Building the project 

¶ Debugging 
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BEFORE YOU START 
Atollic TrueSTUDIO® ƛǎ ōǳƛƭǘ ǳǎƛƴƎ ǘƘŜ 9/[Lt{9ϰ ŦǊŀƳŜǿƻǊƪΣ ŀƴŘ ǘƘǳǎ ƛƴƘŜǊƛǘǎ ǎƻƳŜ 
characteristics that may be unfamiliar to new users. The following sections outline 
ƛƳǇƻǊǘŀƴǘ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ǳǎŜǊǎ ǿƛǘƘƻǳǘ ǇǊŜǾƛƻǳǎ ŜȄǇŜǊƛŜƴŎŜ ǿƛǘƘ 9/[Lt{9ϰΦ 

WORKSPACES & PROJECTS 
As Atollic TrueSTUDIO® is buiƭǘ ǳǎƛƴƎ ǘƘŜ 9/[Lt{9ϰ ŦǊŀƳŜǿƻǊƪΦ It inherits its project and 
workspace model. The basic concept is outlined here: 

¶ A workspace contains projects. Technically, a workspace is a directory containing 
project directories. 

¶ A project contains files. Technically, a project is a directory containing files (that 
may be organized in sub-directories). 

¶ Project directories cannot be located outside a workspace directory, and project 
files can generally not be located outside its project directory. 

¶ There can be many workspaces on your computer at various locations in the file 
system, and every workspace can contain many projects. 

¶ Only one workspace can be active at the same time, but you can switch to 
another workspace at any time.  

¶ You can access all projects in the active workspace at the same time, but you 
cannot access projects that are located in a different workspace. 

¶ Switching workspace is a quick way of shifting work from one set of projects to 
another set of projects. It will trigger a quick restart of the product. 

In practice, this creates a very structured hierarchy of workspaces with projects that 
contains files. 
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PERSPECTIVES & VIEWS 
Atollic TrueSTUDIO® is a very powerful product, and some of its versions include a large 
number of docking views packed with features. If all docking views were displayed at the 
same time, developers would be overloaded with information from docking views that 
may not be relevant to the current work task. 

To solve this problem, docking views can be organized in perspectives; where a 
perspective contains a number of predefined docking views. A perspective typically 
handles one work task, such as: 

¶ C/C++ code editing 

¶ Debugging 

¶ Bug database  

¶ Version control system  

¶ Code coverage analysis 

¶ etc. 

As an example, the C/C++ code editing perspective display docking views that relate to 
code editing (such as editor outline, class browser and so on), the Debug perspective 
display docking views that relate to debugging (breakpoints, CPU registers and so on). 

 

Atollic TrueSTUDIO® 

Workspace 1 
(C:\Joe\Workspace) 

 

Project A 

Project B 

. . .  

 

Workspace 2 
(C:\Customer1) 

 

Project C 

Project D 

. . .  

 

Workspace 3 
(X:\NewProjects) 

 

Project E 

Project F 

. . .  

 

Currently inactive 

workspace 

Currently active 

workspace 

Currently inactive 

workspace 

Figure 1 - Workspaces and projects 
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Switching from one perspective to another is just a quick way to hide some docking views 
and display some other docking views. 

Atollic TrueSTUDIO® comes with a number of ready-made perspectives, but developers 
can modify these, or create entirely new ones, as desired. 

To switch to another perspective, select the Window, Open Perspective menu command 

 

Figure 2 - Switch to another perspective 

Alternatively, click any of the perspective buttons to the top right corner of the main 
window. 

 

Figure 3 - Switch to another perspective 

When Atollic TrueSTUDIO® is started the first time, the C/C++ source code editing 
perspective is activated by default. This perspective (like other perspectives) does not 
show all relevant docking views by default, to reduce information over-load. 

To get access to more features which are in fact built into the product, open additional 
docking views to access those features.  

To open additional docking views, select the Window, Show ViewΣ hǘƘŜǊΧ menu 
command. 
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Figure 4 - Show View menu command 

The Show View dialog box is now opened. Double click on any docking view to open it and 
get access to additional features. 

 

Figure 5 - Show View dialog box 
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STARTING THE PROGRAM 
After installing Atollic TrueSTUDIO® for {¢aƛŎǊƻŜƭŜŎǘǊƻƴƛŎǎϯ {¢aонϰ on your computer, 
start the program by performing the following steps (on Microsoft® Windows® Vista® and 
Windows 7®): 

1. Open the Microsoft® Windows® Start menu 

2. Click on All Programs 

3. Open the Atollic folder 

4. Open the TrueSTUDIO® for {¢aƛŎǊƻŜƭŜŎǘǊƻƴƛŎǎϯ {¢aонϰ product folder 

5. Click on the Atollic TrueSTUDIO® product name 

 

The program is then started and query for the Workspace location (all projects in Atollic 
TrueSTUDIO® for {¢aƛŎǊƻŜƭŜŎǘǊƻƴƛŎǎϯ {¢aонϰ are stored in workspaces).  

 

Figure 6 - Workspace launcher 

Select the folder that will contain your projects and click on the OK button.  

 

 

  

You need to have write access to your home directory to be able to start 
Atollic TrueSTUDIO®. 
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The Information Center is displayed. Browse the information using the hypertext links as 
appropriate. 

 

 

Figure 7- Information Center 

 

 

When you want to start using Atollic TrueSTUDIO®, click on the Start using TrueSTUDIO 
link. The Welcome window is removed, but can be opened again later using the Help, 
Welcome menu command.  

 

Figure 8 ς Information Center menu command 
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CREATING A NEW PROJECT 
Atollic TrueSTUDIO® for STMƛŎǊƻŜƭŜŎǘǊƻƴƛŎǎϯ {¢aонϰ supports both managed and 
unmanaged projects. Managed projects are completely handled by the IDE and can be 
configured using GUI settings, whereas unmanaged projects require a makefile that has to 
be maintained manually.  

To create a new managed mode C project, perform the following steps: 

1. Select the File, New, C Project menu command to start the Atollic 
TrueSTUDIO® project wizard. 

  

 

Figure 9 - Starting the project wizard 
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2. The C Project configuration page is displayed. 

 

 

Figure 10 - C project 

Enter a Project name όǎǳŎƘ ŀǎ άaȅtǊƻƧŜŎǘέύ and select Embedded C Project 
as the Project type, and Atollic ARM Tools as the Toolchain. Then click the 
Next button to display the TrueSTUDIO® Build Settings page. 
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Figure 11 - TrueSTUDIO® Build Settings 

3. In the TrueSTUDIO® Build Settings page, configure the hardware settings 
according to your Evaluation board or custom board design.  

Some microcontrollers have as an alternative hardware implementation of 
floating points.  

Please note that your evaluation board may have hardware switches for 
configuration of RAM or FLASH mode. This setting must be the same in both 
the project wizard and on the board.  

Finally, click the Next button to display the TrueSTUDIO® Debug Settings 
page. 
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Figure 12 - TrueSTUDIO® Miscellaneous project settings 

4. Select the JTAG probe you are using when debugging.   

You can also select the desired runtime library configuration here. If you have 
a limited amount of memory, the tiny printf-setting is recommended. 

Click the Next button to display the Select Configurations page. 
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Figure 13 - Select Configurations 

5. In the Select Configurations page, click on the Finish button to generate a 
new C project. The Advanced settings can be used to set additional properties 
such as Task Repository for the project. 

6. A new managed mode C project is now created. Atollic TrueSTUDIO® 
generates target specific sample files in the project folder to simplify 
development.  
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7. Expand the proƧŜŎǘ ŦƻƭŘŜǊ όǎǳŎƘ ŀǎ άaȅtǊƻƧŜŎǘέ ƛƴ ǘƘŜ ŜȄŀƳǇƭŜ ŀōƻǾŜύ ŀƴŘ 
the src-folder in the Project Explorer docking view.  

 

Figure 14 - Project Explorer view 

8. Double click on the main.c filename in the Project Explorer tree to open the 
file in the editor. 

 

Figure 15 - Editing 
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IMPORTING AN EXAMPLE PROJECT 
You can download example-project from STMicroelectronics® packed in a standard format 
for a no-hassle ǿƻǊƪǎ άƻǳǘ ƻŦ ǘƘŜ ōƻȄ ŜȄǇŜǊƛŜƴŎŜΦ To import and use them, follow these 
steps: 

Download and perhaps unzip the package containing the TrueSTUDIO® example 
projects. It is ǊŜŎƻƳƳŜƴŘŜŘ ǘƘŀǘ ǘƘŜ ŦƛƭŜǎ ōŜ ŜȄǘǊŀŎǘŜŘ ǘƻ ŀ ŦƻƭŘŜǊ άƴŜŀǊέ ǘƘŜ ǊƻƻǘΦ ¢ƘŜ 
reason for this is that STMicroelectronics® use very long path lengths. If the files are 
installed to a folder that is too deep in your directory structure, you may run into 
violations of Windows path length character limitations.  

Start Atollic TrueSTUDIO® and select a workspace. If the example-project includes a 
workspace, you should use that workspace. Otherwise you can use an existing workspace 
or create a new. 

Import one or more examples using the import wizard: 

¶ Select File -> Import -> Existing Projects into Workspace 

¶ {ŜƭŜŎǘ άSelect root directoryέ ŀƴŘ ōǊƻǿǎŜ ǘƻ ǘƘŜ ŘƛǊŜŎǘƻǊȅ ŎƻƴǘŀƛƴƛƴƎ ǘƘŜ 
TrueSTUDIO® example projects. 

¶ {ŜƭŜŎǘ ǿƘƛŎƘ ŜȄŀƳǇƭŜ ǇǊƻƧŜŎǘǎ ǘƻ ƛƳǇƻǊǘ ŀƴŘ ŎƭƛŎƪ άfinishέ 

 

 

Figure 16 ς Importing example project 

Please note that the projects files and directories can physically reside outside the 

currently active workspace. In this case the C: \ Example_package \ TrueSTUDIO 

directory .  

aŀƪŜ ǎǳǊŜ ǘƘŀǘ ǘƘŜ ƻǇǘƛƻƴ άCopy projects into workspaceέ ƛƴ ǳƴŎƘŜŎƪŜŘΗ 
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CONFIGURING THE PROJECT 
Managed mode projects can be configured using dialog boxes (unmanaged mode projects 
require a manually maintained makefile).  

Atollic TrueSTUDIO® for {¢aƛŎǊƻŜƭŜŎǘǊƻƴƛŎǎϯ {¢aонϰ Lite provides a simplified 
configuration GUI, with limited GUI options to control the command line tool options. 
Developers must set command line flags (such as -Os, -Wall, etc) manually, but it can be 
done from inside the GUI without any need to resort to makefiles. 

Atollic TrueSTUDIO® for {¢aƛŎǊƻŜƭŜŎǘǊƻƴƛŎǎϯ {¢aонϰ Professional on the other hand 
provides extensive GUI controls for configuration of command line tool options using a 
simple point-and-click mechanism. 

To configure a managed mode project, perform the following steps: 

1. Select your project in Project Explorer docking view to the left. 

2. Select the Project, Properties menu command. 

 

Figure 17 - Project properties menu command 
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3. The project Properties dialog box is displayed. 

 

 

Figure 18 - Project properties dialog box 
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4. Expand the C/C++ Build item in the tree in the left column. Then select the 
Settings item to display the build Settings panel. 

Please note that in the Lite version, most of these settings are grayed-out 
(they are all available in the Professional version). 

 

  

Figure 19 - Project properties dialog box 
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5. For Atollic TrueSTUDIO® for {¢aƛŎǊƻŜƭŜŎǘǊƻƴƛŎǎϯ {¢aонϰ Professional select 
panels as desired and configure the command line tool options using the GUI 
controls.  

Advanced users may want to enter command line options manually, and this 
can be done in the Miscellaneous panel for any tool. 

In the Lite version you must enter the command line options manually using 
the Miscellaneous panels. 

 

  

Figure 20 - Project properties dialog box 
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6. Some project settings are relevant for both managed mode projects and 
unmanaged mode projects. For instance the selected microcontroller or 
evaluation board may affect both the options to the compiler during a 
managed mode build and also how additional TrueSTUDIO® components, for 
instance the SFR-Viewer and debugger, will behave. 

Project settings relevant for both managed mode projects and unmanaged 
mode projects are collected under the Target Settings tag. 

 

 

Figure 21 - Project properties dialog box 

 

7. When the configuration is completed, click the OK button to accept the new 
settings. 
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BUILDING THE PROJECT 
By default, Atollic TrueSTUDIO® builds the project automatically whenever any file in the 
build dependency is updated. This feature can be toggled using the Project, Build 
Automatically menu command. As automatic building is switched on by default, new 
projects created by the project wizard are built automatically when the projects are 
created. 

 

Figure 22 - Build automatically menu command 

 

BUILD 
To manually trigger a build, click on the Build toolbar button. Only the files that need to be 
recompiled will be rebuilt. 

 

Figure 23 - Build toolbar button 

 

REBUILD ALL 
¢ƻ ŦƻǊŎŜ ŀ άǊŜōǳƛƭŘ ŀƭƭέΣ ǇŜǊŦƻǊƳ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǘŜǇǎΥ 

1. Open the Console view by clicking on its tab title. This will ensure you can see 
the build process. 
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Figure 24 - Build console 

 

2. Select the tǊƻƧŜŎǘΣ /ƭŜŀƴΧ menu command. This will delete the object files 
and application binary file from the last rebuild and thus trigger a complete 
rebuild of the project (if automatic build mode is still switched on). 

 

Figure 25 - Clean project 
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3. A dialog box with some options is displayed. Click on the OK button without 
any changes. 

 

 

Figure 26 - Clean project dialog box 

 

4. If Build automatically is enabled, a rebuild is started and the assembler, 
compiler and linker output is displayed in the Console view. If it is not, trigger 
a build from the Project menu or the Build toolbar button. A build is then 
started and the build output is displayed in the Console view. 

 

Figure 27 - Build console 
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DEBUGGING 
Atollic TrueSTUDIO® for {¢aƛŎǊƻŜƭŜŎǘǊƻƴƛŎǎϯ {¢aонϰ includes a very powerful graphical 
debugger based on the GDB command line debugger. Atollic TrueSTUDIO® for 
{¢aƛŎǊƻŜƭŜŎǘǊƻƴƛŎǎϯ {¢aонϰ also bundle GDB servers for some of the supported JTAG 
probes, including the ST-LINK JTAG probe. 

Atollic TrueSTUDIO® auto-start and auto-stop the gdbserver as needed, thus creating a 
seamless integration of debug servers.  

To prepare for debugging using an ST-LINK JTAG probe connected to your electronic board, 
perform the following steps: 

1. Verify that the RAM/FLASH switch on the board (if available) is set in the right 
mode. It must match the Atollic TrueSTUDIO® project configuration. 

2. Find out if your board supports JTAG-mode or SWD-mode debug connectors. 
This information might be needed later. 

3. Connect the JTAG cable between the JTAG dongle and the electronic board. 

4. Connect the USB cable between the PC and the JTAG dongle. 

5. Make sure the electronic board has proper power supply. 

 

Once the steps above are performed, a debug session in Atollic TrueSTUDIO® can be 
started.  

 

 

STARTING THE DEBUGGER 
Perform the following steps to start the debugger: 

1. Click on the Debug toolbar button (the insect icon) or the F11 key to start the 
debug session.   
 

 

Figure 28 - Start the debug session 

Alternatively, start the debug session with a right-mouse-click on the project 
name in the Project Explorer docking view and select Debug As, Embedded 
C/C++ Debugging. 
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2. The first time debugging is started for a project, Atollic TrueSTUDIO® display 
a dialog box that enable developers to confirm the debug configuration 
before launching the debug session. After the first debug session is started, 
this dialog box will not be displayed any more. 

 

Figure 29 - Debug configuration dialog box 

The debug-configurations can also be reach by right-clicking on the project 
and select Debug As, 5ŜōǳƎ /ƻƴŦƛƎǳǊŀǘƛƻƴǎΧ 



 
Getting started 

 
 
 

32 | P a g e 
 

 

Figure 30 ς Open debug configurations 

 

3. The Main tab contains information on what project and executable to debug. 
The settings in the Main tab do normally not have to be changed. In this 
tutorial, do not make any changes in the Main tab, and click on the Debugger 
tab to display it. 

 

Figure 31 - Debug configuration dialog box 
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4. The Debugger tab contains information on what JTAG probe to use, its 
configuration, and how to start it.  

Select the JTAG probe you want to use. 

If you want to use Serial Wire Viewer (SWV), you have to select the SWD 
interface.  

For the ST-Link-probe the SWV-settings has the option Wait for sync packet. 
Enabling this will ensure more accurate data being receive, but can also lead 
to more packages being lost. Especially if a lot of data is being sent. 

 

Figure 32 - Debug configuration dialog box 

 

5. The Startup Debug tab contains an initialization script that is sent to the GDB 
debugger upon debugger start. This script can contain any GDB or gdbserver 
commands that work with your application, JTAG probe and board. The 
Startup Debug tab is also where gdb-script programs are defined. In this 
tutorial, do not make any changes in the Startup Debug tab. Click on the OK 
button to start the debug session.  

The Startup Analyze and Startup Unit Test tabs contain gdb-scripts used by 
the Atollic TrueANALYZER® and Atollic TrueVERIFIER® products. 



 
Getting started 

 
 
 

34 | P a g e 
 

 

6. Atollic TrueSTUDIO® launches the debugger, and switches to the Debug 
perspective, which provides a number of docking views and windows suitable 
for debugging.  

 

 

Figure 33 ς Debug perspective 

7. Important Note: Almost all developers start with the Debug configuration for 
building, downloading and investigation the behavior of software. There are 
two important properties of the debug build: 

¶ Complete symbolic information is emitted by the toolchain to help 
navigate through the information in the high level code during the 
debug process. 

¶ The lowest level of optimization is normally used.  

When code is found to behave as specified, a Release build with no symbolic 
debug information and high optimization level is usually built. After switching 
from Debug to Release, the target can be programmed by launching a 
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debugging session. It is important to be cautious when doing so, as 
unexpected results may occur. The Atollic TrueSTUDIO® philosophy of 
resolving which executable image to program into the part must be 
considered carefully in this case. 

List making and history keeping are important driving factors in determining 
the practical behavior of Atollic TrueSTUDIO® development environment. 

It is possible to create multiple debug session configurations. This is done by 
clicking on the down arrow next to the debug icon and selecting debug 
configurations to bring up the list of existing configurations. By right clicking 
on an existing configuration, you enable the options to create a new one, 
duplicate the existing one or delete it. The easiest way to create a new 
configuration is duplicate an existing one, edit the configuration settings in 
the dialogue box, and then rename it. You may then toggle among the names 
of the debug session configurations in the list, if needed to launch the most 
suitable session for the task at hand. 

If the user does not explicitly choose a debug session configuration from an 
existing list, then Atollic TrueSTUDIO® by default will launch the last debug 
session configuration that was used. If a developer has been debugging a 
build created in the Debug build configuration, then switched to the Release 
build configuration, and launches a debug session by clicking on the 
debugging icon, Atollic TrueSTUDIO® will fetch the last debugging session 
configuration, which specifies that the Debug build image is to be 
programmed into the part. Atollic TrueSTUDIO® has no provision to use a 
debug session configuration that fetches the image built from the Release 
configuration and programs that image into the part. This behavior is 
different from some toolchains that automatically reconfigure their debug 
launch mechanisms to use the built image from the current build 
configuration. In TrueSTUDIO®, the user must explicitly create a debug 
session configuration that uses the build image that is appropriate after 
switching among build configurations. 

 

For example, the location of the build image built in the Debug configuration 
for a Project Wizard generated project in the debug session configuration 
dialogue box is shown here: 

 

 

Figure 34 ς File to debug 

 

The Project Wizard puts Debug and Release folders in the project folder 
within the workspace. To make this fetch the image built using the Release 
configuration, the user may use the Browse button to locate the image, or 
simply change Debug in the above path to Release and then rename the 
debug session configuration and switch to it for use.  
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If desired, other properties of the new debug session configuration can be 
edited to achieve a desired behavior. For example, setting the temporary 
breakpoint at the first line of main() could be commented out in the dialogue 
box under the Startup Debug-tab. This would result in being able to simple 
program the part and start execution (load and go) functionality, which is 
probably the most desirable use case when using a Release build. 

 

8. The Debug perspective and other perspectives in Atollic TrueSTUDIO® can be 
enhanced with lots of practical toolbar buttons and menus by selecting 
Windows, CustomƛȊŜ tŜǊǎǇŜŎǘƛǾŜΧ 

 

 

 

Figure 35 ς Customize Perspective 

 

DEBUGGING 
Once the debug session has been started, Atollic TrueSTUDIO® switch to the Debug 
perspective, sets a breakpoint at main(), resets the processor and executes the startup 
code until execution stops at the first executable code inside main(). 

The Debug perspective is now active, with the next program line to execute being 
highlighted in the source code window. 

A number of execution control functions are now available from the Run menu. 
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Figure 36 - Run menu 

Alternatively, use the corresponding execution control commands in the Debug view 
toolbar. 

 

Figure 37 - Run control toolbar 
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A commonly used task that is not available from the Run menu is to switch between C/C++ 
level stepping in the C/C++ source code window, and assembler level instruction stepping 
in the Disassembly view. 

Click on the instruction stepping button to activate assembler mode instruction stepping in 
the Disassembly view. Click it once more to return to C/C++ level stepping in the C/C++ 
source code editor. 

 

 

A standard code breakpoint at a program line can easily be inserted by a right-mouse-click 
in the left margin of the C/C++ source code editor. A context menu will be opened. 

 

Figure 38 - Toggle breakpoint 

Select the Toggle Breakpoint menu command to set or remove a breakpoint from the 
corresponding program line. 

 

{CwΩǎ Ŏŀƴ ōŜ ǊŜŀŎƘŜŘ ŀƴŘ ƳŀƴƛǇǳƭŀǘŜŘ ŦǊƻƳ ǘƘŜ {CwΩǎ ǾƛŜǿΦ ¢ƻ ƻǇŜn it, select Window, 
Show View, Other... menu command. 
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Figure 39 - Select other view 

¢ƘŜƴ ƻǇŜƴ ǳǇ 5ŜōǳƎ ŀƴŘ ǎŜƭŜŎǘ {CwΩǎΦ 

 

Figure 40 - SFR view 
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USING THE SERIAL WIRE VIEWER 

SERIAL WIRE VIEWER OVERVIEW 

To use system analysis and real-time tracing in ARM® processors, a number of different 
technologies interact; Serial Wire Viewer (SWV), Serial Wire Debug (SWD) and Serial Wire 
hǳǘǇǳǘ ό{²hύΦ ¢ƘŜǎŜ ǘŜŎƘƴƻƭƻƎƛŜǎ ŀǊŜ ǇŀǊǘ ƻŦ ǘƘŜ !waϯ /ƻǊŜǎƛƎƘǘϰ ŘŜōǳƎƎŜǊ ǘŜŎƘƴƻƭogy 
and will be explained below. 

SERIAL WIRE DEBUG (SWD) 
Serial Wire Debug (SWD) is a debug port similar to JTAG, and provides the same debug 
capabilities (run, stop on breakpoints, single-step) but with fewer pins. It replaces the JTAG 
connector with a 2-pin interface (one clock pin and one bi-directional data pin). The SWD 
port itself does not provide for real-time tracing. 

SERIAL WIRE OUTPUT (SWO) 
The Serial Wire Output (SWO) pin can be used in combination with SWD and is used by the 
processor to emit real-time trace data, thus extending the two SWD pins with a third pin. 
The combination of the two SWD pins and the SWO pin enables Serial Wire Viewer (SWV) 
real-time tracing in compatible ARM® processors. Please note that the SWO is just one pin 
and it is easy to set a configuration that produces more data than the SWO are able to 
send. 

SERIAL WIRE VIEWER (SWV) 
Serial Wire Viewer is a real-time trace technology that uses the Serial Wire Debugger 
(SWD) port and the Serial Wire Output (SWO) pin. Serial Wire Viewer provides advanced 
system analysis and real-time tracing without the need to halt the processor to extract the 
debug information. 

Serial Wire Viewer (SWV) provides the following types of target information: 

¶ Event notification on data reading and writing 

¶ Event notification on exception entry and exit 

¶ Event counters 

¶ Timestamp and CPU cycle information 

Based on this trace data, modern debuggers can provide developers with advanced 
debugger capabilities. 

INSTRUMENTATION TRACE MACROCELL (ITM) 
The Instrumentation Trace Macrocell (ITM) enables applications to write arbitrary data to 
the SWO pin, which can then be interpreted and visualized in the debugger in various 
ways. For example, ITM can be used to redirect printf()  output to a console view in 

the debugger. The standard is to use port 0 for this. 
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The ITM port has 32 channels, and by writing different types of data to different ITM 
channels, the debugger can interpret or visualize the data on various channels differently. 

Writing a byte to the ITM port only takes one write cycle, thus taking almost no execution 
time from the application logic.  

 

STARTING SWV-TRACING 

To be able to use the Serial Wire Viewer (SWV) you need a JTAG-probe that supports SWV. 
Older JTAG-probes, such as ST-LINK V1, ŘƻŜǎƴΩǘΦ  

Also your gdbserver must also support SWV. ST-LINK has to be 1.4.0 or later and SEGGER J-
LINK has to be of version 4.32.A or later. If you have an older version installed you must 
upgrade to the ones included. 

Not all boards support SWD-mode. To be able to use SWV, your board has to support SWD 
and have SWO enabled. 

 

 

Figure 41 ς Open debug configurations 
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Figure 42 ς Change debug configuration for SWV 

 

1. Open Atollic TrueSTUDIO® debug configuration dialog by right-clicking on 
your project and select Debug AS, 5ŜōǳƎ /ƻƴŦƛƎǳǊŀǘƛƻƴ Χ. 
You need to enable SWV by selecting the SWD-interface and by enabling the 
SWV-checkbox.  
You will have to enter the ǘŀǊƎŜǘΩǎ Core clock speed you have set in your 
application and the desired SWO clock speed. The latter is depending on your 
JTAG Probe and should be a multiple of the Core clock.  

2. Switch to debug-perspective by starting a debug-session as described above. 
You need a running debug-session to be able to configure and starting Serial 
Wire Viewer, thus for SWV to work you cannot just switch to the debug-
perspective without actually debugging.  

3. Pause the debugging by clicking the yellow Pause-button. 
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4. Open your first SWV-view. We suggest the SWV Data Trace. 

Do that by first selecting Window, Show View, hǘƘŜǊΧ 

 

Figure 43 ς Open the other views 

In the new dialog you open up Debug and then you select the SWV Data 
Trace. 

 

Figure 44 ς Select SWV Data Trace 

5. Open the SWV-setting panel by clicking on the SWV-setting-button in the 
SWV Data Trace-view. 

 

Figure 45 ς The SWV-configuration button 
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6. Configure what and how you want to trace.  

 

Figure 46 ς The SWV-setting dialog 

 

When you detect overflow-packages, it is an indication that you have 
configured SWV to trace more data than SWO can process. You need to 
decrease the amount of data traced. 

 

If you want to use any of the timeline-views in Atollic TrueSTUDIO® for 
{¢aƛŎǊƻŜƭŜŎǘǊƻƴƛŎǎϯ {¢aонϰ you must enable the Timestamps. The 
prescaler is set to 1 and should only be changed if you have problem with too 
many SWV-packages. 

 

You can trace up to four different symbols or areas of the memory, as for an 
example the value for a global variable. To do that, you have to enable one 
comparator and enter the name of the variable or the memory-address you 
want to trace. The value of the traced variables can be displayed both in the 
Data trace view and the Data Trace Timeline graph. 

 

It might be tempting to trace everything as much as possible. However, the 
SWV works best when tracing a limited set of things. Almost all ARM® products 
can read and write data faster than the SWO-pin are able to process. That will 
result in overflow-packages and probably also corrupt data. For best and most 
reliable result you should not trace for more data then you really need. 
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7. Save your configuration in Atollic TrueSTUDIO® for STMicroelectronics® 
{¢aонϰ by clicking the OK-button. The configuration is saved with your 
other debug-configurations and will be used until changed. 

 

8. The views that display SWV-information are: 

¶  SWV Trace Log - Lists all incoming SWV-packages in a 
spreadsheet 

¶  SWV Trace Timeline Graph ς A graph displaying how all SWV-
packages arrives over time. 

¶  SWV Exception Trace Log ς The same as SWV Trace Log but 
restricted to Exception-events. 

¶  SWV Exception Timeline Graph ς A graph displaying the 
exceptions distribution over time. Remember that each exception 
sends up to three SWV-packages. 

¶  SWV Console - Prints readable text output from the target 
application. Typically this is done with printf() that redirects its 
output to ITM channel 0. 

¶  SWV ITM Timeline Graph ς A graph displaying how ITM-
packages are distributed over time. 

¶  SWV Data Trace ς Tracks up to four different symbols or areas in 
the memory. Can be the name of a global variable. 

¶  SWV Data Trace Timeline Graph ς A graphical display for the 
values of the variables or memory areas in the SWV Data Trace. 

¶ SWV Statistical Profiling ς Statistics of what functions are used 
the most according to the PC Sampling. This is useful when you are 
optimizing your code. 

 

You can have more than one SWV-view open at the same time for 
simultaneous tracking of events. 
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Figure 47 ς Many SWV-Views can be displayed at the same time 

 

9. Send the SWV configuration to your board and start SWV-tracing by pressing 
the Start/Stop Trace-button. Your board will not send any SWV-packages 
before it is configured to do so. You must resend the configuration to the 
board each time the configuration-registers are resetted. 

 

Figure 48 ς The Start/Stop Trace-button sends the configuration to the board 

Please note ǘƘŀǘ ȅƻǳ ŎŀƴΩǘ ŎƻƴŦƛƎǳǊŜ ǘƘŜ ǘǊŀŎƛƴƎ ǿƘŜƴ ƛǘ ƛǎ ǊǳƴƴƛƴƎΦ ¸ƻǳ ƘŀǾŜ 
to pause debugging and stop tracing first and then you can select the 
configuration button. Each new configuration has to be sent to the board 
before it takes effect. 
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The configuration is sent to the board when the Start/Stop Trace-button is 
pressed. 

 

10. Start the debugging again by pressing the green play-button. 

 

Figure 49 ςStart tracing 

 

11. You should now see packages arriving to the SWV Trace log. 

 

THE TIMELINE GRAPHS 

All the timeline graphs, except the Data Trace Timeline, have some common features. The 
Data Trace is displaying distinct values for variables during the time of execution and has a 
bit different logic. 

¶ You can save the graph as an image by clicking the camera icon. 

¶ They show the time in seconds by default. 

¶ They assume debugging is paused when starting. If you open the graph during 
tracing, you need to pause debugging before they will display any data. 

¶ There is a limit for how much you can zoom in when the debugging is running. 
You can go into more details when debugging is paused. 

¶ You can zoom in by double-clicking on the left mouse-button and zoom out by 
double-clicking on the right button. 

¶ The tooltip shows the number of packages in each bar. Except for Trace Timeline 
graph, the content of the bars with fewer than 50 packages are showed in details. 

 

STATISTICAL PROFILING 

This is a way to check what functions are used the most during the execution of your 
program. It is not a code analyzer and it will display only statistical information about what 
code that is executed. This is a technical limitation of the SWV-protocol. Other products 
from Atollic, such as TrueANALYZER®, are more suited for such needs. 

1. Configure SWV to send Program Counter samples. With the configured Core 
clock-cycle intervals, SWV will report to TrueSTUDIO® what value the 
Program Counter has. We recommend that you to begin with configure your 
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PC-sampling to a high cycle interval. Thus you ensure that you will not 
overflow the interface. Later on you can test with a lower value. 

 

Figure 50 ςStatistical profiling configuration 

2. Open the Statistical Profiling view by selecting ²ƛƴŘƻǿΣ {Ƙƻǿ ±ƛŜǿΣ hǘƘŜǊΧ 
and then open the Statistical Profiling view. It will still be empty, since no 
data has been collected. 

3. Push the red Start/Stop trace-button to send the configuration to the board.  

4. When you start debugging, TrueSTUDIO® starts collecting statistics about 
what functions is reported by SWV.  

5. Pause the debugging. The collected data are displayed in the view. The longer 
you run your debugging, the more statistics will be collected. 

 

 

Figure 51 ς Statistical profiling view 
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CONFIGURE PRINTF() 

1. To be able to use printf()  to send ITM-packages you will have to 

configure syscalls.c Φ LŦ ȅƻǳ ŘƛŘƴΩǘ ƎŜƴŜǊŀǘŜ ŀ ǎȅǎŎŀƭƭǎ-file at project-
generation you will have to do the following steps: 

¶ In the Project explorer, Right click on the project and select New->Other... 

¶ Expand System calls. 

¶ Select "Minimal System Calls Implementation" and click next. 

¶ Click Browse... and select the src folder as new file container and click OK. 

¶ Click on Finish and verify that syscalls.c  is added to your project. 

2. Replace the _write() - function with the following code: 

int _write(int file, char *ptr, int len)  

{  

  /* Implement your write code here, this is used by 

puts and printf for example */  

  int i=0;  

  for(i=0 ; i<len ; i++)  

    ITM_SendChar((*ptr++));  

  return len;  

}  

 

CHANGE THE TRACE BUFFER SIZE 

The incoming SWV-packages are saved in the Serial Wire Viewer Trace buffer. It has by 
default a max-size for 2 000 000 packages. If you want to trace more packages you have to 
increase that limit.  

Select Widows, Preferences. In the dialog select Run/Debug, Embedded C/C++ 
Application and then Serial Wire Viewer. 
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Figure 52 ς Serial Wire Viewer preferences 

The buffer is stored in the heap. The allocated heap can be displayed if you select 
Windows, Preferences and General and then ŜƴŀōƭŜ άShow heap statusέΦ ¢ƘŜ ŎǳǊǊŜƴǘ 
heap and allocated memory will now be displayed in the lower, right corner. 
 
There is an upper limit for how much memory Atollic TrueSTUDIO® can allocate. 
Sometimes you might want to change it so that you can store more information during a 
debug-session. 
· Go to your Atollic TrueSTUDIO® installation directory and then go into the 'ide' folder. 

 
· Edit the TrueSTUDIO.ini file and change the -Xmx512m parameter to the size in 
megabytes that you prefer. 

 
· Save the file and try launching Atollic TrueSTUDIO® again. 

 

COMMON REASONS WHY SWV ISNΩT TRACING 

¶ You have set the wrong Core Clock for the target. It is very important to select the 
right Core Clock.  
LŦ ȅƻǳ ŘƻƴΩǘ ƪƴƻǿ ǘƘŜ ǎǇŜŜŘ ƻŦ ǘƘŜ ǘŀǊƎŜǘΩǎ Core Clock, you can sometime find it 
by setting a breakpoint in the program-loop and then open the Variable-View. 
Then right click and select Add Global Variables.., and select SystemCoreClock. 
In other cases it can be found in the startup code and is called something like 

SYSCLK. 

¶ {²± ƛǎƴΩǘ ŜƴŀōƭŜŘ ƛƴ ȅƻǳǊ ŘŜōǳƎ ŎƻƴŦƛƎǳǊŀǘƛƻƴΦ 

¶ ¸ƻǳ ƘŀǾŜƴΩǘ ǎŜƴǘ ȅour configuration to the board. 
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¶ Some manufacturer, such as Energy Micro, has SWO disabled by default. In that 
case you have to enable it with a function-call, such as DBG_SWOEnable().  

¶ You are sending to much data to the SWO. Reduce the amount of things enabled 
for tracing. 

¶ The probe, the gdbserver, the board ƻǊ ǎƻƳŜǘƘƛƴƎ ŜƭǎŜ ƛǎƴΩǘ ǎǳǇǇƻǊǘƛƴƎ {²±Φ 
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STOPPING THE DEBUGGER 
When the debug session is completed, the running application must be stopped. 

1. Stop the target application by selecting the Run, Terminate menu command, 
or by clicking on the Terminate toolbar button in the Debug view. 

 

Figure 53 - The Terminate menu command 
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2. Atollic TrueSTUDIO® now automatically switch to the C/C++ editing 
perspective 

 

Figure 54 - C/C++ perspective 






































































































































