STM32 Debug with QtCreator

QtCreator is eator is a cross-platform integrated development environment (IDE)
that can be configured for the STM32. It embeds: * a source editor * a build
system * an easy-to-use graphical debugger interface

We focus here on how to use the debugger (instead of the command line gdb).

Tested with QtCreator 4.11.0. GCC for ARM should be installed first (compiler)

Installation

o install QtCreator
e check for the BareMetal plugin in Help->About plugins. .., and Device

Installed Plugins — Qt Creator D

Filter Show all
Name ~ Load Version Vendor =
PerfProfiler v 4.11.0 (4.11.0) The Qt Compa
Valgrind v 4.11.0 (4.11.0) The Qt Compa
~ Core v
Bookmarks v 4.11.0 (4.11.0) The Qt Compa
Help v 4.11.0 (4.11.0) The Qt Compa
TextEditor v 4.11.0 (4.11.0) The Qt Compa
Welcome v 4.11.0 (4.11.0) The Qt Compa
~ Device Support =
Android v 4.11.0 (4.11.0) KDE Necessita

BareMetal (experimental) 4.11.0 (4.11.0) Tim Sander
— Boot2Qt 4.11.0 (4.11.0) The Qt Compa
— McuSupport (experimental) 4.11.0 (4.11.0) The Qt Compa
Qnx v 4.11.0 (4.11.0) BlackBerry
RemoteLinux v 4.11.0 (4.11.0) The Qt Compa
— WebAssembly (experimental) 4.11.0 (4.11.0) The Qt Compa
~ Modeling v
ModelEditor v 4.11.0 (4.11.0) Jochen Becher
ScxmlEditor v

4.11.0 (4.11.0) The Ot Compa ~
»

Details

4

Support->BareMetal

Configuration

Qt Creator should be configured in 2 sectionstools->options:

e the Devices part
e the Kits part

Devices

Define the Device (how to connect to the device), in the Devices part:


https://www.qt.io/development-tools

Options — Qt Creator

ST-LINK Utility ST-LINK Utilit

Filter Devices

& Kits Devices ~Android =~ QNX
CJ Environment GDB Server Providers

B Text Editor Name Type
¥. Fakevim

© Help

{}

4 QtQuick

2 Build&Run

A¥ Debugger

/' Designer

@ python

IE Analyzer

W Version Control
[& code Pasting
& Language Client

IX Testing

Add -/ Clone

o InthetabBare Metal, click add->ST-LINK utility

e In the tab Devices, add a new device and associate it to the ST-LINK

utility.

e There is also a peripheraldescription file edit line. You can
give the file sys/CMSIS/SVD/STM32F303x.svd. The SVD file give the
information on the register set of the MCU, so that we can inspect

the full configuration of the target chip during debug (peripheral view)

Filter

& Kits

[ Environment

B Text Editor

X. Fakevim

@ Help

{F e

4 QtQuick

2 Build &Run

¥ Debugger

/" Designer

& Ppython

[E Analyzer

Version Control
Devices

[ Code Pasting

&P Language Client

J& Testing

Devices

Devices | Android QNX Bare Metal = SSH

Device: | STM32F303 (default For Bare Metal) - Add...
General Remove
Name: STM32F303
Type: Bare Metal

Auto-detected: No
Current state: Unknown

Type Specific

GDB server provider: ST-LINK Utility ~ | Manage...

Peripheral description file: /ECN/Coro/MICRO/TP/coro-micro-tp-etu/sys/CMSIS/SVD/STM32F303x.svd || Browse...

JApply || ®cancel | [ JoK |

Bare Metal

Remove

Name:
Startup mode:

Host:

Init commands:

Reset commands:

ST-LIN
No Sk

localh

tar ex
lelete

load

break



Kits

In the Kits part:
. oo~

Filter Build & Run
(IW) Environment General = Kits QtVersions = Compilers | Debuggers = Qbs CMake
Text Editer Name Location Type
. ~ Auto-detected
g FakeVim GDB du systéme & fusr/bin/gdb /usr/bin/gdb GDB
@ ~ Manual
Help gdb STM32 usr/local/gec-arm/bin/arm-none-eabi-gdb-py GDB

{3 o

| qtquick

(¢ Build & Run

Q Debugger
j Designer
BB Analyzer
Version Control
Name: gdb STM32
I Devices
@ Code Pasting Path: Jusr/local/gcc-arm/bin/arm-none-eabi-gdb-py Browse...
mTesting Type:
ABIs:
Version:
Working directory: Browse...

«/ Apply || % can

o First define the debugger Debugger tab:
To know where is your gdb version, you can simply type in a terminal:
sh which arm-none-eabi-gdb QtCreator requires to use a gdb version
that embeddeds the python extension. it is the arm-none-eabi-gdb-py
version in the GCC version provided by ARM.

e You can set the cross-compiler. This is not required if you
wants to debug only. Here, 1 have both set the C compiler
(gcc) and the c++ compiler (g++). It is exactly the same con-
figuration, just rename the compiler path from gcc to g++:

Options — Qt Creator

Filter Kits

_ Kits | QtVersions | Compilers | Debuggers Qbs | CMake

[ Environment Name Type Add

B TextEditor 7 Auto-detected clone
¥ Fakevim - —_— Remove
© Help Remove All
O e T eerstinz cee Bedetedt
4 otquick Auto-detection Settings...
7 Build & Run

A% Debugger

/' Designer

@ Python

£ Analyzer

W Version Control R GCCsTMIZ

9 pevices Compiler path: Justflocal/gec-armjbin/arm-none-eabi-gec Browse...

[ Code Pasting Platform codegen flags:

€ Language client Platform linker flags:

18 Testing B <custom> ~larm < |-[baremetal - - generic ~ -|elf - [ 32bit

Japply || ¥cancel || Jok

o The we can define the kit that contains all the stuff (device/debugger) in



Options — Qt Creator (]

Filter Kits

_ Kits | Qtversions | Compilers | Debuggers | Qbs | CMake

J Environment Name Add

Auto-detected

B TextEeditor ~ Manual Clone

¥. Fakevim b Remove

@ Help Make Default

0 e Settings Filter...

4 QtQuick Default Settings Filter...

2 Build& Run

A Debugger Name: STM32 Kit 4

/' Designer File system name: STM32

& Python Device type: Bare Metal Device

[E Analyzer Device: STM32F303 (default for Bare Metal) - || Manage...

Version Control sysroot: /home/mik/Bureau Browse...

CJ Devices C | GCCSTM32 M
Compiler. Manage...

[ code Pasting Ci4: | G+ STM32 .

& Language Client Environment: No changes to apply. Change...

18 Testing Debugger: gdb STM32 - || Manage...
Qt version None - || Manage...
Qt mkspec:
Additional Qbs Profile Settings: change...
CMake Tool: System CMake at /usr/bin/cmake - || Manage...
CMake generator. CodeBlocks - Unix Makefiles, Platform: <none>, Toolset: <none> Change...
CMake Configuration: CMAKE_CXX_COMPILER:STRING=%{Com piler:Executable:Cxx}; CMAKE_C_COMPILER'STRING=%{Compiler:Exec... | Change...

JApply || % cancel |[ oK |

Kits section:
There is a warning in the Kit configuration if no compiler is associated.

Debugging session
Debug session start

To start a debugging session, the binary .elf should be generated:
make

Then, the st-util tool should be called. The utility makes the connection
between the board and the computer (using the STLink protocol). In a terminal:

$ st-util

st-util 1.5.1-12-g30delb3

2019-12-13T08:22:40 INFO common.c: Loading device parameters....

2019-12-13T08:22:40 INFO common.c: Device connected is: F3xx medium density device, id 0x10(
2019-12-13T08:22:40 INFO common.c: SRAM size: 0x3000 bytes (12 KiB), Flash: 0x10000 bytes (¢
2019-12-13T08:22:40 INFO gdb-server.c: Chip ID is 00000438, Core ID is 2ba01477.
2019-12-13T08:22:40 INFO gdb-server.c: Listening at *:4242...

If all is ok, st-util waits to a connection on localhost:4242 port.

Then, we can connect to st-link using Qt Creator, in Debug->Start
debugging->Attach to Running Debug Server...: * define the server port
to 4242 (ST-util server port) * give the Local executable full path (path to
the .elf file)



Start Debugger x

Kit: STM32 Kit ~ || Manage...
Server port: 4242 =
Local executable: ‘mik/univCloud/ECN/Coro/MICRO/TP/caro-micro-tp-etu/lab1/test.elf| | Browse...

Command line arguments:

Working directory: ’| ] Browse...
Run in terminal:

Break at "main™: v

Server start script: Browse...
Debug information: Browse...

MNormally, the running server is identified by the IP of the device in the kit and the server port selected above.
You can choose another communication channel here, such as a serial line or custom ip:port.

oOverride server channel: |For example, /dev/ttyS0, COM1, 127.0.0.1:1234

Recent: test.elf (STM32 Kit) -

* concel

Figure 1:

Using debug session

Qt Creator acts only as a graphical user interface, and all the gdb command are
now available using the GUI:

In the image just below: * the yellow arrow shows the next instruction that
will be executed * the red dot is a breakpoint, where the program should
stop. It is inserted/removed by a simple click just before the line number.

/* main function =/
* int main{void)
. {
== 20 unsigned int 1 = @;
setup();
f* Infinite loop =/
- while (1)
i
f* Add application code here #/
GPIOB->BSRR = 1<<3; f/bit set
; wait();
@ GPIOB-»>BSRR = 1<<(3+16); //bit reset
wait();
i++;
1
1




The program execution is controlled by the commands
(A tip label is displayed when the mouse gets over the buttons): *
start/stop/resume commands * step over won’t enter in a function,

but execute it directly * step into will enter in a function so that it can be
debugged

With the SVD file provided in the Device configuration, we can have
a look at the peripheral state (in read-only mode at this date), using
window->views->Peripheral Registers. Then, a right click on the peripheral
register window to choose the peripheral to display. In the following capture,
the GPIOB peripheral is displayed, and since the last breakpoint, the bit 3 of
ODR has been updated (shown in red):



Name Value Access
r MODER 0x 00000040 RW
» OTYPER Ox00000000 RW
» OSPEEDR 0x000000cO RwW
» PUPDR 0x 00000000 RW
» IDR Ox0000F73cC RO
* ODR 0x 00000008 RW
ODR15 Ox0 NfA
ODR14 0Ox0O NfA
ODR13 0Ox0 NfA
ODR12 0Ox0 NfA
ODR11 0Ox0O NfA
ODR10 0Ox0O NfA
ODR9 0Ox0O NfA
ODRE 0Ox0O NfA
ODRY 0Ox0O NfA
ODR& 0Ox0O NfA
ODRS 0Ox0O NfA
ODR4 0Ox0 NfA
ODR3 0Ox1 NfA
ODR2 0Ox0O NfA
ODR1 0Ox0O NfA
ODRO 0Ox0O NfA
* BSRR 0x 00000000 WO
» LCKR O0x 00000000 RW
» AFRL O0x 00000000 RW
» AFRH 0x 00000000 RW
* BRR 0x 00000000 WO

Figure 2:
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