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Introduction

This document describes the software environment and development recommendations
required to build an application around the STM32F429 Discovery (32F429IDISCOVERY).

It provides guidelines to novice users on how to build and run a sample application and to
create and build their own application.

This document is structured as follows:

Chapter 1 describes where to find the ST-LINK/V2 driver that should be installed before
starting coding on any Integrated Development Environment

Chapter 2 describes step by step how to execute and debug an existing project with
one of the following toolchains:

— 1AR Embedded Workbench® for ARM (EWARM) by IAR Systems

—  Microcontroller Development Kit for ARM (MDK-ARM) by Keil™

—  TrueSTUDIO® by Atollic

Chapter 3 describes advanced debugging features

Chapter 4 provides links to detailed information on the previously mentioned toolchains

Although this manual cannot cover all the topics relevant to software development
environments; it demonstrates the first basic steps necessary to get started with the
compilers/debuggers and provides links to the documents needed to fully understand every
single step.
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UM1680 System requirements

1 System requirements

Before running your application, you should:

1. Install your preferred Integrated Development Environment (IDE).

2. Install the ST-LINK V2 driver from the ST web site.

3. Download the STM32F429I-Discovery firmware from the ST web site.

4. Establish the connection with the STM32F429 Discovery board as shown in Figure 1.

Figure 1. Hardware environment

To run and develop any firmware applications on your STM32F429 Discovery board, the
minimum requirements are as follows:
e  Windows PC (2000, XP, Vista, 7)

e 'USB type A to Mini-B' cable, to power the board (through USB connector CN1) from
the host PC and connect to the embedded ST-LINK/V2 for debugging and
programming.

3
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1.1

IDEs supporting STM32 family

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

Table 1 regroups general information about some IDE versions that officially support the
STM32F429I product.

Table 1. Supported Toolchain versions

Toolchain

Company Compiler | Version Download link (*)

EWARM

www.iar.com/en/Products/IAR-Embedded-Workbench/ARM
6.60 — 30-day evaluation edition

and later | — KickStart edition(32 KB Limitation for Cortex M3/M4)

— KickStart edition(16 KB Limitation for Cortex MO0)

IAR Systems® | IAR C/C++

MDK-ARM

4.72 www.keil.com/demo/eval/arm.htm

Keil ™ ARMCC
e and later | MDK-Lite (32 KB Code size limitation)

TrueSTUDIO

41 WWW.atolIic.com/index.php/request-eval-license“)
© Atollic GNUC aﬁd later |~ 32 KB Limitation (8 KB on Cortex-M0 and Cortex-M1)
— 30 day Professional version (Trial)

1. Registration is required before download

1.2

Note:

6/18

ST-LINK/V2 installation and development

The STM32F429 Discovery board includes an ST-LINK/V2 embedded debug tool interface
which requires a dedicated USB driver. This driver is available on the www.st.com ST-LINK
V2 page and is supported by these common software toolchains, and others:
e |AR™ Embedded Workbench for ARM (EWARM)
—  The toolchain is installed by default on the PC's local hard disk in the
C:\Program Files\IAR Systems\Embedded Workbench x.x directory.

—  Atfterinstalling EWARM, install the ST-LINK/V2 driver by running
ST-Link_V2_USB.exe from [IAR install_directory]\embedded Workbench x.x
\arm\drivers\ST-Link\ST-Link_V2_USBdriver.exe

e RealView Microcontroller Development Kit (MDK-ARM) toolchain

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

—  When connecting the ST-LINK/V2 tool, the PC detects new hardware and asks to
install the ST-LINK_V2_USB driver. The "Found New Hardware wizard" guides
you through the steps needed to install the driver from the recommended location.

e  Atollic TrueSTUDIO® STM32

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

— The ST-Link_V2_USB.exe is installed automatically with the software toolchain.

Complementary information on the firmware package and the STM32F429 Discovery
requirements are available from the Getting started with STM32 Firmware document.

The embedded ST-LINK/V2 supports only SWD interface for STM32 devices.
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1.3

3

Firmware package

The STM32F429I-Discovery firmware applications, demonstration and IP examples are
provided in one package in one zip file. Extracting the zip file generates one folder,
STM32F429I-Discovery_FW_VX.Y.Z, which contains the following subfolders:

Figure 2. Package contents
| STM32F4291-Discavery FW VXY Z

[~ htmresc
E% Libraries ]~ CMSIS, Standard Peripherals ...
B4 Project

[~ |, Demonstration

=l | Master_Workspace

-], EWARM ~ .
5 | MDK-ARM r Common project for all examples
= Perpheral_Bamples
= Ly ADC_DMA 1
D ' M'DK-AHM Different tools for each example
H- L TrueSTUDIO

; ADC_DualModelrtedeaved
; ADC_TripleModeIntedeaved
; DAC_SignalsGeneration
; DMAZD_MemToMemWithBlending
; DMAZD_MemToMemWithPFC
| EXT|_Example
; FLASH_DualBoot
; FLASH_Program
; FLASH_Write Protection
; FMC_SDRAM
; FMC_SDRAM_LowPower
; IWDG_BExample
; LTDC_ColorKeying
; LTDC _Display_2Layers
; PWR_CumentCaonsumption
-, PWR_STANDBY
= | Templates

Different tools templates for new

projects

- 1, MDK-ARM
H- - TrueSTUDI
=~ L, Lhilties
G- || STM32F425|-Discovery
G- |, Third_Party
MCD-5T Liberty SW License Agreement 20Jul2017 w01 pdf
2 | Release_Motes himl

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

Master workspace: Assembly of all projects available within this firmware package.

Peripheral examples: Set of examples for each peripheral ready to be run.
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2 Executing / debugging firmware using software
toolchains

2.1 EWARM toolchain

The following procedure compiles, links and executes an existing EWARM project.

The steps below can be applied to an existing example, demonstration or template project

for STM32F429I-Discovery FW_VX.Y.Z firmware available at www.st.com.

1.  Read the firmware readme.txt file which contains the firmware description and
hardware/software requirements, then start the EWARM toolchain. Figure 3 shows the
basic names of the windows referred to in this document.

Figure 3. IAR Embedded Workbench IDE

Wnrk.span:ewindw.'—;b
|

File window

Buildwindow  ——

[FEITER TN Fin

2. Select File > Open > Workspace. Browse to select either an example, demonstration
or template workspace file and click Open to launch it in the Project window.

3. Select Project > Rebuild All to compile your project. If your project is successfully
compiled, the following window is displayed.

Figure 4. EWARM project successfully compiled
Linking

Tatal number of errars: 0
o Total number of warnings: 0

Ready

3
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If you need to change project settings (Include and preprocessor defines), just go
through project options:

—  For Include directories: Project>Options...>C/C++ compiler>
—  For pre-processor defines: Project>Options...C/C++ compiler>pre-processor>

4. Select Project > 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 Wiew Project Tools Window Help
D@ v ne o e B

= | Download and Debug

5. The debugger in the IAR Embedded Workbench can debug source code at C and
assembly levels, set breakpoints, monitor individual variables and watch events during
code execution.

Figure 6. IAR Embedded Workbench debugger screen

DEEd & v ZwuED 2» TS o
= 18 e 2L e e
= P i ]

Fl

x E main() v X x

x

v
= AeRANNThE . Nwfhhi Awfnet
SysTick_Example P 2@ | s

SpsTick_Example v W = oo | [Memary
Files iz 38 /¢ Private typedes gl Disassembly ~
. . a0 /% Private define 7
O (7 SysTick_Example - SysTic... v W - ziivate macro g ??DataTablel:
B CIEwWARM R . orivate varisbies y 02800027 Oxe000edss
= £1 5TM32F 429k Discoveny . 43 GPIO_InitTypeDef GPIO_InitStructure; ?7DataTablel 1
|8 (15 TM32F bor_StdPeriph_Driver 43 static _ I0 wint3z_c TimingDelays 028000280 Oxfeffffff
e CaUser 45 77DataTablel 2
L@ (1 0utput 46 /¢ Private function prototypes y 0x8000284: 0x40023800
47  static void Delay( I0 uint32_t nTime): ??DataTablel 3
a8 028000288 0x24003010
43 s+ Private functions / 77DataTablel_4
50 0x8000268c: 0x07405208
51 r#* 77DataTablel_§
52 # @prief Main progrem 0=8000290: 0x40007000
53 * @peram None 77DataTablel 6
52 * @retval None 0z8000294: 0x40023c00
L i 77DataTablel_7
% 56 |nt main(void) 026000298 0x=000ed0s

57§
58 E F#ic At this stage the microcomtroller clock setting is alrsady configursd,
58 this is done through Systexlnit() function whick is called from startup

int main{void)
i

main:

60 files (startup stmiZfdf 43xxx.s) before to branch to application main.

61 To reconfigure the default setting of SystemInit() function, refer to e

62 system stmizfdwx.c file STM_EVAL LEDInit(LED3):

63 | ar - 0z800029=: 0x2000

Ga 0=8000250: Dxf000 Dxf840
65 % Initiglize LEDs available on SIMIZF429I-DISCO +/ STH_EVAL_LEDInit(LED4):

66 STM_EVAL_LEDInit(LED3); 0=z00002a4: 0x2001

67 STH_EVAL LEDInit(LEDA): 0x80002a6: 0x£000 Dx£33d
68 STH_EVAL_LEDOn (LED3)

63 % Turn on LED3 +/ 0z80002aa: 0x2000

70 STH_EWAL_LEDOn(LED3) ; 0xB80002ac: 0x£000 OxfB858
71 if (SysTick_Config(SystemCc
72 £ #* Setup SysTick Timer for 1 msec interrupts. 0x80002b0: 0x481%

2 ; ) ) 0x80002b2; 0x6E00

74 1. The SysTick Config() function is a CMSIS function whick configure:

0xB80002b4: 0xfd44f 0x717a
75 - The SysTick Reload register with value passed a5 function parameter.

Messages File Line
Building canfiguration: SysTick_Example - SysTick_Example
Updating build tree

Canfiguration is up-to-date

3

6. Select Debug > Go to run your application, or click the Go button in the toolbar.

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

File Edit ‘iew Project Debug Disassembly  ST-
DE L@

P it ar

LI Sk
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2.2 MDK-ARM toolchain

The following procedure compiles, links and executes an existing MDK-ARM project.
The steps below can be applied to an existing example, demonstration or template project
for STM32F429I-Discovery FW_VX.Y.Z firmware available at www.st.com.

1. Open Keil MDK-ARM Microcontroller Kit. Figure 8 shows the basic names of the "Keil
uVision4"windows referred to in this document.

Figure 8. uVision4 IDE
. = — — =
Fidg g ‘Hiew  Prajert  Flaos Dabug  Penpaain  Toesh  SVOE Window  laip
Vi 4] e ana] | =~ |rPaAR]|=EERG|D can
y | o 23] ' HE-AF R

Workspace window

File window

Build Qutput window

L@ T

bt Oupsdt 2

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

3. Select Project > Rebuild All target files to compile your project. If your project is
successfully compiled, the following window is displayed.

Figure 9. MDK-ARM project successfully compiled

‘Build Output

Build target 'S5ysTick’

linking...

Program S5ize: Code=852 RO-data=460 RW-data=44 ZI-data=1028
® _\SysTick\SysTick.axf"™ - 0 Error(s), 0 Warning(=s).

You can change your project settings (Include and preprocessor defines), through the
project options:
—  For Include directories: Project>Options for Target > C/C++ > Include Paths

—  For pre-processor defines: Project>Options for Target > C/C++ > Preprocessor
symbols > Define

4. Select Debug > Start/Stop Debug Session or, click the Start/Stop Debug Session
button in the toolbar, to program the Flash memory and begin debugging.

3
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Figure 10. Start/Stop Debug Session button
3 | | [N = ) e el ¢ &|[E7) %

$3| systick BRI = @ Start/Stop Debug Session (Ctrl+F5)
Enter or leave a debug session

5. The MDK-ARM debugger can debug source code at C and assembly levels, set
breakpoints, monitor individual variables and watch events during code execution.

Figure 11. MDK-ARM debugger screen

F =
CASTM32F4291-Discovery_FW\Projects\Peripheral_Examples\Sy=Tick_Example\MDK-ARM\Project.uvproj - pVisiond = | B e
File Edit View Project Flash Debug Peripherals Tools SVCS  Window  Help
Edd| x @] | | m | = = | @ erase Hae([@ e o
s Boluren o | DREERZ S R
Project 1 @ Disassembly a @
E‘"ﬁ SysTick_Exarnple main.c startup_stm32f42 43005 +* X
- MDK-ARM 61 £ def £ 0 £
. To reconfigure the default setting of SystemInit() functi -
STM32F4291-D - = - ’
H & ISCD_VEW i a2 syatem stm3Z2fd4xx.c file
{77 STM32Fdxoc_StdPeriph_Driver 63 y -
B3 User g4 |- !
&85 /% Initialize LEDs available on STM32F429I-DISCO */
stm32fhec_it.c [{> es STM_EVAL LEDInit (LED3):
system_stm32fdoc.c a7 5TM EVAL LEDInit (LED4): |E|
&8 m
ag /#* Turn on LED3 */
T0 5TH _EVAL LEDCm (LED3);
71
T2[H 7* Setup SysTick Timer for 1 msec interrupts.
73 e
T4 1. The SysTick Config() function is a CM5IS function wh
7, — The S5ysTick Reload register with wvalue passed as £
Te - Configure the SysTick IRQ priority to the lowest wvalue
77 — Reset the SvsTick Counter reagister. i
=] Project | = Reqisters 4| LLL} '
Command o [B) call stack + Locals L ]|
Load "C:\\STM32F429I-Discovery_ FW\\Projects\\Peri] +  pame Location/Value Type
8 % main 008000488 int fi)
4 | 1M k
>
ASS5IGN BreakDisable BreakEnable BreakKill EIIeakList| -g'jCaIIStack—LocaIs| Memary 1
5T-Link Debugger t1: 0.0007102

6. Select Debug > Run to run your application, or click the Run button in the toolbar.

Figure 12. Run button
=2 R- I & |

et |ES | & o o
Registers - bl

Run (F3)
Fegister Start code execution
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2.3

12/18

TrueSTUDIO toolchain

The following procedure compiles, links and executes an existing TrueSTUDIO project.
The steps below can be applied to an existing example, demonstration or template project
for STM32F429I-Discovery FW_VX.Y.Z firmware available at www.st.com.

1. Open Atollic TrueSTUDIO for ARM. The program launches and asks for a Workspace
location.

Figure 13. TrueSTUDIO workspace launcher dialog box

[ [E] Workspace Launcher — @

Select a workspace

Atollic True5TUDIO® for ARM® Pro stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session,

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

» Copy Settings

@ [ ok ][ cance |

2. Browse to select a TrueSTUDIO workspace of either an example, demonstration or
template workspace file and click OK to load it.

3. Toload an existing project in the selected workspace, select File > Import, then
General > Existing Projects into Workspace and click Next.

Figure 14. Atollic TrueSTUDIO® import source select dialog box

B import o [ & e

-

[
Select \

Create new projects from an archive file or directory. l E o ﬁ I

Select an import source:

| type filter text |

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

= GIC++

= CVS

[ = Bxample projects

| b= Git

[ = Install

[ = Run/Debug

I = SWN =

m

@ < Back Mext > Finich Cancel

3
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4. Click Select root directory and browse to TrueSTUDIO workspace folder.
Figure 15. Atollic TrueSTUDIO® import projects dialog box
E:Impod l =) |
r
Import Projects r
Select a directory to search for existing Eclipse projects. / ;’
-
@) Select root directery:  sTick_Example\ TrueSTUDIOWSy=Tick_Example
() Select archive file: Browse...
Projects:
SysTick_Example (CASTM32F4291-Discovery FPW\Projects\Periph Select All
Dezelect All
4 T 3 Refresh
[C] Copy projects into workspace
Working sets
[] Add project to working sets
Select..
@ Next > |  Fnish || Cancel |
5. In the Projects panel, select the project and click Finish.
6. Inthe Project Explorer, select the project, open Project menu, and click Build
Project.
7. If your project is successfully compiled, the following messages will be displayed on the

Console window.

Figure 16. TrueSTUDIO® project successfully compiled

®/ Problems [ 4] Tasks | E Console &3
CDT Build Console [SysTick]

C:\Program Files (x86)%Atollic\TrueSTUDIO for ARM Pro 4.1.8%\ide‘\jrelbin‘java -jar C:\Program -
Files (x86)%Atollic\TrueSTUDIO for ARM Pro 4.1.8%\Tools\arm-aztollic-reports.jar sizeinfo

SysTick.elf
Generate build reports...
Print size information
text data bss
1488 28 hses
Print size information done
Generate build reports done

dec
a4

12:14:32 Build Finished (tock 2s5.412ms)

=l Properties

hex filename
bbc SysTick.elf

4 4B BeEa tB-5-=8

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

—  For Include directories: C Compiler>Directories>Include path
—  For pre-processor defines: C Compiler>Symbols> Defined symbols

8. To debug and run the application, select the project in the Project Explorer and press
F11 to start a debug session (see Figure 17).

Figure 17. TrueSTUDIO debug window

E Debug - SysTick_Example/User/main.c - Atollic TrueSTUDIO® for ARME Pro —e— [Elﬂli—hj
File Edit View Run Win;-ow Help o
W Geror@O0-E-XE ¥ (35 Debug | >
# Debug 2 G CRCS |i% ¥ = O|[m8s |6 E 52 4 R| =k M| ™ =g
4 18 SysTick_Exarnple.elf - ¥ <k E|| g ) S&| =i =

4 g Tread [1] =rnain> (Suspended: Step) - Zc;y "TimingDelay” o
= main() at main.c:70 03000336 =
p gdb T b
wi ST-LINK s
[S) startup_stm32f42_43w0ccs [£] main.c 2 = O g= outline 2 =8
62 system_stm32fdux.c file - @ O laz " \SE o % 7
63 *y —
62 o mainh
65 /* Initialize LEDs available on STM32F429I-DISCO */ @ GPIO InitStructure : GPIO InitTypeDef
66 STM_EVAL_LEDInit(LED3); K| €Y TimingDelay : volatile uint32_t
67 STM_EVAL_LEDInit(LED4); i ++% Delay(volatile uint32_t) : void
6

@ main{void) : int

Y=

/* Turn on LED3 */ e .
a STM_EVAL LEDOn(LED3); o Delay(volatile uint32_t) : void

A

1 @ TimingDelay_Decrement(void) : void
22 /* Setup SysTick Timer for 1 mseg interrupts. & assert_failed(uintd_t*, uint32_t) : void
= -
1| i 2
El Console &2 +=| Tasks B_, Problems | {3 Executables = 0O|EHsww Bswy | Memo 2 =0
SysTick_Example.elf [Embedded C/C++ Application] gdb =

|GebE| B EE 2 B~ |3 ee EECET
.

[
I'I'Em[:lor‘ar‘}.r breakpoint 1, main () at ..%\..%\..\main.c:57 B
57 { =

4 F

[ akid

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

10. Select Run > Resume to run your application, or alternatively click the Resume button
in the toolbar.

14/18 DoclD025381 Rev 1
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STM32F429 advanced debugging

The STM32 family using the Cortex-M4 processor has many interrupts and it can be difficult
to determine when they are being activated and how often.

Serial Wire Viewer (SWV) on the STM32F429 family makes this task easy. In fact, SWV

displays PC Samples, Exceptions (including interrupts), data reads and writes, ITM (printf),
CPU counters and a timestamp. This information comes from the ARM CoreSight™ debug
module integrated into STM32F429 CPU.

SWV does not steal any CPU cycles and is non-intrusive (except for ITM Debug printf

Viewer).

You have already configured Serial Wire Viewer (SWV) on the template project. This allows:

1.

Retargeting printf to ITM stimulus port(0). This allows debug messages to display

easily. How to use it:

EWARM : View > terminal IO

MDK-ARM : View > Serial Windows Debug (printf) Viewer
TrueSTUDIO: View > SWV Console

Exception trace:

Entry: when the exception enters.

Exit: When it exits or returns.

Return: When all the exceptions have returned to the main
EWARM : ST-LINK > Interrupt log

MDK-ARM : View > Trace > Exceptions

TrueSTUDIO: View > SWV Exception Trace Log

Function profiler: Shows timing information for the functions in an application
EWARM : ST-LINK > Function Profiler

MDK-ARM : View > Analysis Window > Code Coverage
TrueSTUDIO: View > SWV Statistical Profiling

Data Trace Timeline: Shows a graphical representation of the data
EWARM : ST-LINK > Timeline (Data log)

MDK-ARM : View > Analysis Window > Logic Analyzer
TrueSTUDIO: View > SWV Data Trace Timeline

DoclD025381 Rev 1
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SW Toolchains helpful references and links

The following table regroups useful references about the integrated development
environments described in this document:

Table 2. IDE references

Toolchain Download link
EWARM www.|ar.com/en/P.roducts/IAR-Embedded-Workbench/ARM/
EWARM_UserGuide
MDK-ARM WWW. ke!l.com/demo/eval/arm.htm
www.keil.com/arm/mdk.asp
TrueSTUDIO www.atollic.com/index.php/request-eval-license

3
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Revision history

Table 3. Document revision history

Date

Revision

Changes

26-Oct-2013

1

Initial release.
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