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Getting started with STM32F334 discovery kit software
development tools

Introduction

This document describes the software environment recommendations required to build an
application using the STM32F334 discovery kit (32F3348DISCOVERY).

The document provides guidelines to user how to build and run a sample example and how
to create and build his own application. It has the following structure:

The first chapter presents software and hardware requirements (some toolchains supporting
the STM32 families, ST-LINK/V2-1 installation and firmware package presentation).

The second chapter provides step by step guideline on how to execute and debug an
application example using some toolchains:

— IAR Embedded Workbench® for ARM® (EWARM) by IAR Systems®

— Microcontroller development kit for ARM® (MDK-ARM) by Keil®

— TrueSTUDIO® by Atollic.
Although this user manual does not cover all the topics relevant to software development

environment, it demonstrates the first basic steps necessary to get started with the
compilers/debuggers and includes references for complementary information.
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System requirements

Before running your application, you should:
1. Install your preferred Integrated Development Environment (IDE)

2. ST-LINK/V2-1 driver will be installed automatically. In case of problem, you can
proceed with manual installation of the driver from toolchains install directory (further
details are available in Section 2).

3. Download the STM32F334 discovery kit firmware from www.st.com/stm32f3-discovery.
4. Establish the connection with the STM32F334 discovery board as following:

Figure 1. Hardware environment

The above steps will be details in the coming sections.
To run and develop any firmware applications on your STM32F334 discovery board, the
minimum requirements are as follows:

—  Windows PC (XP, Vista, 7, 8)

— ‘USB type A to Mini-B' cable, used to power the board (through USB connector
CN1) from host PC and connect to the embedded ST-LINK/V2-1 for debugging
and programming.
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IDEs supporting STM32 Families

STM32 families of 32-bit ARM® Cortex®-M core-based microcontrollers are supported by a
complete range of software tools. It encompasses traditional integrated development
environments IDEs with C/C++ compilers and debuggers from major 3rd-parties (free
versions up to 64KB of code, depending on partner), completed with innovative tools from
STMicroelectronics.

The following table regroups general information about most used integrated development
environments as well as the version supporting officially STM32F334 product.

Table 1. Useful links

Toolchain Company | Compiler | Version Download link("
710 www.iar.com:
EWARM IAR o | IAR C/C++ and |~ 39-day eva|L.Jf.atI0n ed|t|0|.1 . o
Systems later |~ KickStart edition(16Ko Limitation for Cortex
MO)
5.01 .
www.keil.com:
MDK-ARM® |  Keil® | ARMCC d
s | MDK-Lite (32Ko Code size limitation)
www.atollic.com(")
50.0 1 _ 32Ko Limitation (8Ko on Cortex®-M0 and
TrueSTUDIO® |  Atollic GNUC and ®
later Cortex—-M1)

— 30 day Professional version (Trial)

1. Registration before download is required.

2. Device database is updated separately from MDK-ARM release.
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ST-LINK/V2-1 installation

STM32F334 discovery board includes an ST-LINK/V2-1 embedded debug tool interface.
The interface needs an ST-LINK/V2-1 dedicated USB driver to be installed. This driver is
available at www.st.com searching for ST-LINK/V2-1 and is supported within software
toolchains:

e IAR Embedded Workbench® for ARM® (EWARM)

The toolchain is installed by default in the C:\Program Files\IAR Systems\Embedded
Workbench x.x directory on the PC’s local hard disk.

After installing EWARM, install the ST-LINK/V2-1 driver by running the ST-
LINK_V2_USB.exe from [IAR_INSTALL_DIRECTORY]\Embedded Workbench
x.x\arm\drivers\ST-LINK \ST-LINK_V2_USBdriver.exe

e Keil® Microcontroller Development Kit (MDK-ARM) toolchain

The toolchain is installed by default in the C:\Keil directory on the PC’s local hard disk;
the installer creates a start menu pVision4 shortcut.

When connecting the ST-LINK/V2-1 tool, the PC detects new hardware and asks to
install the ST-LINK_V2_USB driver. The “found new hardware wizard” appears and
guides you through the steps needed to install the driver from the recommended
location.

e Atollic TrueSTUDIO® STM32

The toolchain is installed by default in the C:\Program Files\Atollic directory on the PC’s
local hard disk.

The ST-LINK_V2_USB.exe is installed automatically when installing the software
toolchain.

Complementary information on the firmware package content and the STM32F334
discovery requirements are available on the Getting started with STM32Firmware.

The embedded ST-LINK/V2-1 supports only SWD interface for STM32 devices.
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4 Firmware package

The STM32F334 discovery kit firmware applications, demonstration and IPs examples are
provided in one single package and supplied in one single zip file. The extraction of the zip
file generates one folder, STM32F3348-Discovery_FW_VX.Y.Z, which contains the
following subfolders:

Figure 2. Package contents

W 5T1132F 3348 Discovery_FW_VX.Y.Z

o . _htmresc
=- | Libraries
: IIIII . CMSIS CMSIS files
- i | STM32F30x¢_StdPeriph_Driver
El--- . Projects
. @ | Demonstration
). Master_Workspace o e ol
|-, Perpheral_Bxamples — cmpies projects
|- = Template Template project
=- | LUtilities
. @~ ), STM32F3348-Discovery
4] MCD-ST Liberty SW License Agreement V2 pdf
-..i3 | Release_Notes html

Template project: pre-configured project with empty main function to be customized. This
is helpful to get start creating your own application based on the peripherals drivers.

Master workspace: assembly of all project available with this firmware package.

Peripheral examples: including set of examples for each peripheral ready to be run.

3
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Executing and debugging firmware using software
toolchains

EWARM toolchain

The following is the procedure for compiling/linking and executing an existing EWARM
project.

Steps below can be applied to an already existing example, demonstration or template
project included in STM32F334 discovery package that is available at www.st.com web site.

First of all, you need to go through firmware/readme.txt file which contains the firmware
description and hardware/software requirements.

1. Open the IAR Embedded Workbench® for ARM (EWARM). Figure 3shows the basic
names of the windows referred to this document.

Figure 3. IAR embedded workbench IDE

Wi G e Pt Tok Windee el

-2 ] B Sy e eeas

Workspacewindow—_l_>

File window

Buildwindow ———

— ] -

2. In the File menu, select Open and click Workspace to display the Open Workspace
dialog box. Browse to select either an example or demonstration or template
workspace file and click Open to launch it in the Project window.

3. Inthe Project menu, select Rebuild All to compile your project
4. If your project is successfully compiled, the following window in Figure 4 is displayed

Figure 4. EWARM project successfully compiled

Linking

Total number of errors:
Tatal number of warnings: 0

Ready
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If you needs to change his project settings (Include and preprocessor defines), he has just
to go through project options:

e  For Include directories’
Project>Options...>C/C++ compiler>
e  For pre-processor defines

Project>Options...C/C++ compiler>pre-processor>

5. Inthe IAR Embedded Workbench IDE, from the Project menu, select Download and
Debug or, alternatively, click the Download and Debug button the in toolbar, to
program the flash memory and begin debugging.

Figure 5. Download and debug button

File Edit “iew Project Tools Window Help

O L \ v TE B b
—rt
E Ku | Download and Debug

6. The debugger in the IAR embedded workbench can be used to debug source code at

C and assembly levels, set breakpoints, monitor individual variables and watch events
during the code execution.

Figure 6. IAR Embedded Workbench® debugger screen

V= SysTick_Example - IAR Embedded Workbench IDE
File Edit View Project Debug Disassembly ST-LINK Tools Window Help
g NI | | - BB [eh o
S-leZa LB X
WO
Workspace x f) - x Disassembly x
[SysTu:k_E rample - £, — Goto -
Files fnoBy :' Disassembly =
B (P SysTick_E... v 4+ Private variables : dbatalablc S
|-@ CIEWARM static 10 uint32 t TimingDelay: 0x8000268: 0x0
|- C18TM3zF30 /% Private function prototypes e ?7DataTablel 2
I‘_‘ISTM32F33 /# Private functions %, 5 0=800026c: Oxd |
@ Cuser ?7DataTablel 3
L@ (3 Output sEn 0=8000270: D=f
# gbrief Main program ?7DataTablel 4
# gparam None 0x8000274: O=f
* g@retval None ?7DataTablel_§
R 0=8000278: Oxd
%  int main(void) 27DataTablel 6
e pieg e : 0=800027c " Dme
% & bhis stage the microcont. clad] T e e
##1< At this stage the microcontroller clock se is already configured, T
this is done through SystemInit() function d from startup P
: files (startup stm32£334x8.s) before to branch to application main. e S
SusTick_Example e Tl S »
x
Messages
Building configuration: SysTick_Example - SysTick_Example
Updating build tree..
Configuration is up-to-date.
= 4 1 | 2
2 Debuglog Build x
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To run your application, from the Debug menu, select Go. Alternatively, click the Go button
in the toolbar to run your application.

Figure 7. Go button
#° SysTick - IAR Embedded Workbench IDE

File Edit Yiew Projeck Debug Disassembly S5T-
D@ & s R |
S8 2 LE L2

ST SHO

mair, c

MDK-ARM toolchain

1. Open Keil MDK-ARM Microcontroller development kit, Figure 8 shows the basic names
of the “Keil uVision5” windows referred to in this document.

Figure 8. uVision5 IDE
B icon - —— T W W = |

M@ ECR VICW 1D HAIT LCBUg CnDnoRG 1900 MWLh  NITCOW  HIIp

e da i aal= [Empnt=ks & o e &€ e © v alE |
| [~ & & e

Brojea " ja

Project wincaw

File wincow

Elpued@Feouh. | [ Fune, DgTen.
| Bu ld Oulpul

Rl utpit window:

'

2. Inthe Project menu, select Open Project... Browse to select either an example or
demonstration or template project file and click Open to launch it in the Project window.

3. Inthe Project menu, select Rebuild All target files to compile your project
4. If your project is successfully compiled, the following window in Figure 9 is displayed
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Figure 9. MDK-ARM project successfully compiled
Build Cutput
Build target 'SysTick’
linking...
Program Size: Code=852 RO-data=4&0 EREW-data=44 ZI-data=1028
" WSysTick\SysTick.axf™ - 0 Error(s}, 0 Warning(s).

If you need to change your project settings (Include and preprocessor defines), you need
just to go through project options:

. For include directories’

Project>Options for Target > C/C++ > Include Paths
e  For pre-processor defines

Project>Options for Target > C/C++ > Preprocessor symbols > Define

5. Inthe MDK-ARM IDE, from the Debug menu, select Start/Stop Debug Session or,

alternatively, click the Start/Stop Debug Session button the in toolbar, to program the
Flash memory and begin debugging.

Figure 10. Start/Stop Debug Session button

CET T SRR T | 5 e R Y[ -c R

e -
sl o | 9% systiae [« &% | oy @) Start/Stop Debug Session (Ctri~F5)
Project o [E Enter or leave a debug session
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6. The debugger in the MDK-ARM can be used to debug source code at C and assembly
levels, set breakpoints, monitor individual variables and watch events during the code
execution.

Figure 11. MDK-ARM debugger screen
’ﬂ c:\STM32F33.43"-—Dismvexj\mpfcgeds\?eﬁpMml,amnples\spﬁck,aample\uDK-ARmprqmpmj . m
File Edit WView Project Flash Debug Peripherals Tools SVCS Window Help
NEE@] s B0 o] o [ERR A EEE LB oew Jael@e o e|E
‘wlERe vren > | [EREERZ- -H-E- @] -
| Registers a Disassembly n
e [vele [=|[ oxogo00esE <770 BX 1r -
€2: STM_EVAL LEDInit(LED3): |
E€>0x08000450 2000 MOVS 0, #0x00
0x08000442 F7FFFF25 BL.W STM_EVAL LEDInit (0x08000230)
B63: S5TM_EVAL LEDInit (LED4):
0x08000446 2001 MOVS 0, #0x01
(’)%08000448 F7FFFF22 BL.W STM EVAL LEDInit (0x08000290) 2
I 3
startup_stm32f334x8.5 main.c v X
60 - -
61 /* Initialize LEDs available on 5TM32F3348-DISCO */
> 62 STM_EVAL_LEDInit (LED3}; O
63 STM_EVAL LEDInit (LED4); =
64 STHM_EVAL LEDInit (LEDS):
R13 (5F) &5 STH_EVAL LEDInit (LED&);
. 2 G OANNNIND -| ?f Dibateiupahe s dne S MGt ¥
[iE] Project | 55 Registers 1 ]| 3
Command L] Call Stack + Locals n
Load "SysTick_Example\\SysTick Example.axf" = | Name Location/Value Type
% main 0:08000440 int f()
] 3
B 1
ASS5IGN BreakDisable BreakEnable BreakKill BreakList | e‘_‘mall Stack + Locals ‘\ﬂr-lemalyl
ST-Link Debugger t1: 0.0004504(

To run your application, from the Debug menu, select Run. Alternatively, click the Run

button in the toolbar to run your application

Figure 12. Run button

NS & 8| & - i
s B@| B oo o

bl
Run (F5)

Reqister Start code execution !

Fegisters
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5.3 TrueSTUDIO® toolchain

1.  Open Atollic TrueSTUDIO® for ARM product. The program launches and asks for the

workspace location.

Figure 13. TrueSTUDIO® workspace launcher dialog box

E ‘Workspace Launcher

Select a workspace

Choose a workspace folder to use for this session.

LR ==

Atollic TrueSTUDIO® for ARM® Pro stores your projects in a folder called a workspace.

+ Copy Settings

@

Workspace:  -Discovery_FW\Projects\Peripheral_Examples\SysTick_Example\True5TUDIO - Browse...

0K ] ’ Cancel ]

%

2. Browse to select a TrueSTUDIO workspace of either an example or demonstration or

template workspace file and click OK to load it.

3. Toload an existing project in the selected workspace, select Import from the File menu

to display the Import dialog box.

4. Inthe Import window, open General, select existing projects into workspace and click

next.

Figure 14. Atollic TrueSTUDIO® inport source select dialog box

E Import ——

[E=EEE)

Select

Create new projects from an archive file or directory.

Select an import source:

| type filter text

by

=

4 [= General
[ Archive File
=3 Existing Projects into Workspace |
(2, File System
El Preferences

p = CG/Ces

B = CVS

= Example projects

| b = Git

b = Install

[ = Run/Debug

B = SVN

m

Mext » Finish

Cancel
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5.  Click Select root directory, browse to the TrueSTUDIO workspace folder and select

Figure 15. Atollic TrueSTUDIO® import projects dialog box

Bl import o e B
Import Projects gt
Select a directory to search for existing Eclipse projects. / /':
-
@ Select root directory:  CASTM32F3348-Discovery_FW'\Projects\Peripheral_Examples\SysTick_Example\TrueSTUDIO - Browse... ‘

(71 Select archive file:

Projects:

= SysTick Example (C:\STM32F3348-Discovery FW\Projects\Peripheral_Examples\SysTick Example\TrueSTUDIO\SysTick Example) | Select All ‘

| Desclectail |
Options
[] Search for nested projects

[7] Copy projects into workspace
Working sets

[] Add project to working sets

'?J‘ < Back | MNext Finish J I Cancel

6. Inthe Projects panel, select the project and click Finish.

7. In the Project Explorer, select the project, open the Project menu, and click build
Project.

8. If your project is successfully compiled, the following messages will be displayed on the
Console window.

Figure 16. TrueSTUDIO® project successfully compiled

_ri‘_ Problems | & Tasks | El Console £3 = Properties 4L qF | H aH "| #E-fiy= O
CDT Build Conscle [SysTick]
C:\Program Files (x86)\Atollic\TrueSTUDIO for ARM Pro 4.1.@\ide\jrelbin\java -jar C:\Program -
Files (x86)\Atollic\TrueSTUDIO for ARM Pro 4.1.8\Tools\arm-atollic-reports.jar sizeinfo
SysTick.elf
Generate build reports...
Print size information

text data bss dec hex filename

1403 28 hses  3eeq bbe SysTick.elf
Print size information done
Generate build reports done

m

12:14:32 Build Finished (teook 2s.412ms)

If you need to change the project settings (Include directories and preprocessor defines),
you need just to go through Project>Properties, select C/C++ Build>Settings from the left
panel:

. For Include directories’

C Compiler>Directories>Include path
e  For pre-processor defines

C Compiler>Symbols> Defined symbols
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9. To debug and run the application, select the project In the Project Explorer and press
F11 to start a debug session.

In the Project Explorer, select the project and press F11 to start a debug session (see
Figure 17).

Figure 17. TrueSTUDIO® project successfully compiled

r — —_— P T
Bows ratpeven o e D=
File Edit Wiew Run Window Help
ENESR-SE LR RN R SRt e s P AmB R e
Quick Access : i< ‘ [ C/C++ (35 Debug
Debug &2 % = O 9= Variables 33 Breakpoints i} Registers SFRs = Modules =
%5 Debug g
4 [E] SysTick_Example.elf [Embedded C/C++ Application] e =] % | Cict <
< 2
a 5@ SysTlck_Examp\aah.’ ) T Type Value
4 o Thread [1] <main> (Suspended : Breakpoint)
= main() at main.c:53 0x800030¢c |
w1 gdb Al e I F
g ST-LINK =
] 3
[€ main.c 32 = = 5= Outline 2 = 8
s - cEARRY o % 7
:i— in‘t main{void) 8 mainh
5% Timi - ol i
545  f*l¢ At this stage the migrocontroller clock setting is already configured, Bl & Tlmngelay.. olatile int2 s
55 this is done through SystemInit() function which is called from startup | ® main(void): int
56 files (startup_stm32f334x8.s) before to branch to application main. @ Delay(volatile uint32_t) : void
57 To reconfigure the d?fault setting of SystemInit() function, refer to @ TimingDelay_Decrement{void) :
:g y f;',‘;tevr-istlrizfiex.c tlle A& assert_failed(uint8_t*, uint32_£) :
68

61 /* Initialize LEDs awvailable on STM32F3348-DISCO */
52 STM_EVAL_LEDInit(LED3);

63 STM EVAL LEDInit(LED4); 52
q » 4 I | 3
El Console 3% ¥ Tasks Problems Executables lemory = g [ SWV Trace Log 52 SWV Console L9 X ‘ BE = O
- s - .
52, T | v Sﬁl LA | | = 8-rd Index Tvpe Data Cycles Tirne(s)
SysTick_Exarnple.elf [Embedded C/C++ Application] gdb 4 [} | +

-
hE Owverflow packets: 0

1 b

i Writable i Smart Insert | 53:1 2

The debugger in the Atollic TrueSTUDIO can be used to debug source code at C and
assembly levels, set breakpoints, monitor individual variables and watch events during the
code execution.

To run your application, from the run menu, select Resume, or alternatively click the resume
button in the toolbar.
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SW toolchains helpful references and links

The following table regroups useful references about integrated development environments

described in this document:

Table 2. References and links

Toolchain Download links
EWARM www.iar.com
MDK-ARM www.keil.com
TrueSTUDIO® www.atollic.com
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