How to configure KEIL ARM-MDK and
STMicroelectronics firmware examples to work with
the STM32F3DISCOVERY board

STEP 1: Install the ST-LINK/V2 USB driver for Windows 7

First install the ST-LINK/V2 USB driver for Windows 7 for the ST-LINK/V2 in-circuit debugger
and programmer located on the STM32F3DISCOVERY board from STMicroelectronics. Use the
How to install the ST-LINK/V2 USB driver for Windows 7 to use with the STM32F3DISCOVERY
board from STMicroelectronics and KEIL ARM-MDK document to complete this step. Only
proceed to step 2 if the driver installation was successful. Ask your lecturer for assistance if you
have problems with step 1.

STEP 2: Download the latest firmware written by STMicroelectronics from website.

Related Tools and Software

Part Number Description
e ST A STM32F3 Discovery kit firmware package, including 28 examples and
=i s T preconfigured projects for 4 different IDEs

STEP 3: Unzip the STM32F3 Discovery kit firmware package to a folder of your
preference.

| will create and use folder C:\Temp\F3DISC The unzipped files will be located in folder
C:\Temp\F3DISC\

vl . » Computer » System (C:) » Temp » F3DISC »

t View Tools Help

tv  [=Open Includeinlibary v  Sharewith v  Bum  New folder
) Mame ° Date modified Type Size
orites 4
| STM32F3-Discovery_FW_VLL0 2013/08/011208 .. File folder
=skiop

The folder name may be different as shown above due to a later firmware version. This is
firmware version 1.1.0
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STEP 4:

MDK

@@-\ » Computer » System (C:) » Temp » F3DISC » STM32F3-Discovery FW.VIL10 » Project » Demonstretion »

File Edit View Tools Help

Organize ~

¢ Favorites
& Music

B Desktop

& Downloads

£ RecentPlaces

4 Libraries
[= Documents

STEP &:

Include n library =

Share with + Burn New folder

Name ‘
! Binary
EWARM
VIDK-ARM
TASKING
| TrueSTUDIQ
]
| hw_config.h

Tomer ¢ Fila

For simplification deletes all the folders that will not be used by the KEIL ARM-

» Computer b System (C) » Temp » F3DISC » STM32F3-Discovery FW.VIL0 » Project » Master Workspace b

Date modified Type Size @@v\
2013/08/011207 .. File folder File Edit View
2013/08/01 12: File folder Organize =
2013/08/01 124 File folder
2013/08,01 12+ File folder I Favorites
2013/08/01 12+ File folder o Music
2012/09/260400 ... CFile 1 B Desiop
HFile 3K8 b ot

@@vl » Computer b System (C:) » Temp b F3DISC b

File Edit View Tools Help
Orgonize Includeinlibrary »  Sharewith v Bum  Mew folder
. Name Date modified Type
& Music STM32F3-Discovery FW_V110 n120m0 m1 120 Site ol
B Desktop e 4
i Downloads Sort by b
i Recent Places Group by »
Refresh
e Libraries Customize this folder...
=) Documents
& Music Paste
E‘ Pictures Paste shortcut
H Videos Undo Delete ez
Share with s
;"‘ Computer & WinMerge
i System (C) 5] Shared Folder Synchronization »
% ElecEngineerings (1\gondor
New >
L fadlams$ (Vigondor.nmmu.z
& appsS (Migondor.nmmu.ac. Properties.

£ FlarEnnStidante€ Alornmin

Tools

Help

Include in library =

New folder

Date modified

2013/08/01 12:07 ...
2013/08/0112:07 ...

Type Size
File folder

File folder

Remove the “Read-only” file properties of all the files in the folders

Double click inside the ORANGE circle to remove the “Read-only” file properties of the files.

F3DISC Properties -

S

General ‘Sharing ISecurity | Previous Versions Custnmizal

F3DISC Properties

|

General |Sharing |Security| Previous Versions Cusmmizel

| FablsC ) FaDISC
Type: File: folder Type: File folder
Location: CATemp Location C:\Temp
Size 112 MB (117 561 018 bytes) Size 112 MB (117 961 019 bytes)
Size ondisk: 118 MB (124 264 448 bytes) Size on disk: 118 MB (124 264 448 bytes)
Cortains: 2 755 Files, 414 Folders Contains 2755 Files, 414 Folders
Created: 01 August 2013, 11:57:36 AM Created: 01 August 2013, 11:57:36 AM
Mtributes: |¥| Read-only [Dnly applies to files in folder) Attributes [ Read-only {Only applies to files in folder)
[ Hidden Advanced [ Hidden
[ok [ Cancel | [ 2ot | [ ok | [ cancel | [ seey

J

Double click on the “Apply” button after the “Read-only” attributes has been removed.

Confirm Attribute Changes

L]

You have chosen to make the following attribute changes:

unset read-only

Do you want to apply this change to this folder only, or do you want to
apply it to all subfolders and files as well?

Apply changes to this folder only

@ Apply changes to this folder, subfolders and files

Double click on the “OK” button to confirm the changes.
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STEP 6: Open the “Demo” STM32F3DISCOVERY board project

vah » Computer » System (C:) » Temp » F3DISC » STM32F3-Discovery_FW_V1.1.0 » Project » Demonstration » MDK-ARM

File Edit View Tools Help

Organize = Open ~ Burn Mew folder

* Favorites Name Date modified Type Size
& Music [ Demo.uvopt 2012/09/0712:15 .. UVOPT File 27 KB
P Desktop G Demo 2012/09/0712:15..  piVisiond Project 24 k8|

8 Newnlaars

Double click filename in the ORANGE circle to open the “Demo” STM32F3DISCOVERY board

project in the KEIL pVision IDE.
U CA\Temp\F3DISC\STM32F3-Discovery_FW_V1.1.0\Praject\Demonstration\MDK-ARM\Demo.uvproj - iVisiond ™ —— m —— -_Elﬂg

File Edit WView Project Flash Debug Peripherals Tools SVCS  Window Help
NS¢ aB|2c|c | PRBRR|EEE KGN D Daslale oo el
- @ o L] W oemo ERF XY

B3 STM32_USB-F!
(T3 STM32F3-Disc
{07 STM32F30x St

|
| {77 MDK-ARM
II {77 User

ST-Link [Deprecated Version) CAP NUM SCRL OVR R/W .

ST-Link Depreciated Version is wrong for the STM32F3DISCOVERY board.

STEP 7: Changing pVision project properties for the ST-LINK/V2 and
STM32F3DISCOVERY board

The project opened in pVision IDE shows that the ST-Link(Depreciated Version) is selected. This
setting is wrong because the ST-LINK/V2 and not the ST-Link(Depreciated Version) is located on
the STM32F3DISCOVERY board. Open “Options for Target ‘Demo’ project options.

4 CATemp\F3DISC\STM32F3-Discovery_FW_V1.1.0\Project K-ARM\Demo. ) - pVisiond | Options for Target
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NS Hd| ¢ B2 || PRAR|EEEE®

Device Target | Output | Listing | User | C/C++| Asm | Linker | Debug | Uities |

3 e . STMicroelectronics STM32F303VC
@mlﬁl@ﬁﬂ%ghkm Eli:ﬁ|£%’& - Code Generation
i = Hal (MHz): |
EE=]0cmpy ‘ Operating system: | None =] I Use Cross-Module Optimization
i Ais_ Options for Target ‘Dema’... N
g ] System Viewer e (S ¥ Use Microl 1B [~ Big Endian
'& 3 Add New Item to Group... I J Floating Point Hardware: IUse FPU -
_@ < Add Existing Files to Group... =
5. Add Group...
= ou —Read/Only Memory Arsas ——— —Read/Wiite Memory Aeas——————————
Remove ftem default  offchip Start Size: Startup default  offchip Start Size Nolnit

ﬁ Manage Components..,

I~ Romi I—l— [ r HAMW:I—I—F

Open File
O:en List File I~ Romz I l— -  RAMZ: l—l— r
Open Map File [~ ROM3: l—l— e [~ RAM3: l— r

on-chip on-chip

¥ IROM |mmm 240000 @ W (RAM1: |(x20000000 W m
w2 [ [ o Rz [ [

[ Rebuild all target files
[£] Build target F7

Translate File

{54 stop build

Show Include File Dependencies

[ ok ][ concel | [ Defauts | Help
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Device | Target Output | Listing | User | C/Co+ | Asm | Linker | Debug | Utities |

B8 vt o e S

Device | Target | Output | Listing | User | C/'Cul Asm

" Ise Simulator Seftings’ 3 (ST-Link Debugger
Select Folder for Objects.... Mame of Executable: [Demo I~ Limit Speed to Real-Time
G E - AD D r IToad Apillwcanun at Startup ™ Run b mair(] |‘7 IToad .ﬂpi\lwcanon at Startup ¥ Run to main{)
itialization File: nitislization File:
rmalion I~ Create Batch Fie .
2 |Debig I I | e || L] e
Restore Debug Session Seftings | | - Restore Debug Session Settings
[~ Breakpoirts I™ Toolbox [ Breakpoints I~ Toolbax
I™ Wiatch Windows & Performance Analyzer I~ Watch Windows
I~ Memory Display I™ Memory Display
CPUDLL Parameter Driver DLL: Parameter.
ISAHMCMEI DLL | ISAF{MCMEI DLL |
Diglog DLL: Parameter Dislog DLL:  Parameter.
IDARMSTM DLL | ITAHMSTM DLL |
[ ok | Comel Detouk o | ok | cance | Defauts | Help
ﬂ Options for Target 'Demo’ %
i Debu ti
Device | Target | Ouiput | Lising | User | C/Co+ | Asm | Linker Debua | Utiiies | P — [F—— - .
" Use Simulator Settings || ™ Use: |ST-Link Debugger —
[ Limit Speedto Real-Time Debug | Tracd. Fash Download
Cortex-M Target Driver Setup - D  Download Function RAM for Algorithm
oo LOAD " Erase Ful Chip ¥ Program
Debus | Trace | Fesh Dowrdoad | button to open this window B € Eeedcon [ very Star: [B20000000  Size: [x0800
- Debug Adapter SW Device " Donot Erese [ Resetand Run
Uni: [STLINKAZ -] IDCODE |_Device Name ] iz p ing Algorithm
SWDIO|  m2BA01477  ARM CoreSight SW-DP Up
Serial Number: |N/A —I Description | Device Size | Device Type | Address Range
HW Version: [V2 Do
R e soni VA1750 @ Automaliz Detection I CODE:
" Manual Configuration Device Mame: l—
Max Clock: [1MHz Add Delete | Update IR len:

- Debug . -
Connect & Reset Option Cache Options Download Options le Start: I Size: I
Connect: [Nomal =] Reset: [Atodetect ~| | | ¥ Cache Code [~ Veriy Code Download Detbleclick
¥ Resct st Cornec ¥ Cache lemary | | I~ Download o Flash this button to [0y ([ ] ) feree |

selecta
programmlng
ok | Concel tpsly | FLASH memory oK Cancel Apply
Cortex-M Target Driver Setup. - W —— -
Debug | Trace Flash Download
Add Flash Programming Algorithm g I |
- Download Function RAM for Algorithm
Lopn { EeseFulChip ¥ Program
Description | FlashSize | Device Type | Ongn [~ 1 % Ersse Sectors | Verfy Start: 20000000  Size: [(x0800
STM32F 2ot Flash il On-chip Flash ~ MDK Core © DonotErsse [ Resetand Run
On-chip Flash
- Programming Algorithm
o =1 | Device Size | Device Type | Address Range [
I | STMa2F e Frosh ™ Onchip Fash  MDK Core STM32F3c¢ Flash 256k On<hip Flash 08000000H - 0B03FFFFH
STM32F40c 2MB Flash 2M On-chip Flash ~ MDK Core
STM32Féoc Flash Options 168 On-chip Flash ~ MDK Core
STM32F4ex Aash OTP 5288 On-chip Flash ~ MDK Core
STM32L15x Low Power Flash 128k On-chip Flash ~ MDK Core
STM32L15¢ Data EEPROM 4 On-chip Flash ~ MDK Core [
STM32L15x Flash Options 168 On-chip Flash ~ MDK Core Start: | 208000000 Size: | 200040000
STM32LToe Med-density Flash 128k On-chip Flash ~ MDK Core
STM3I2L Tx Mid-density Opti... 168 On-chip Flash MDK Core
STM32L o Med+density F 256k On-chip Flash ~ MDK Core Remove
STM32L o Mid+denstty Op. 168 On-chip Flash ~ MDK Core =
C\Keil\ARMflzsh\STM32F Doc_256 FLM
[ ¢ Add | > Cancel ( oK m Cancel Apply
8 oot v .
Devics | Target | Output | Listing | User | C/G++| Asm | Linker | Debug  Uiities | |
~Configure Fiash Menu Cor
% Lse Targel Driverfor Flash Frogramming ¥ Use Deoug Driver

[ST-Link Deprecated Version)

]| Settings | [V Update Target before Debugging
| e

it File: [

" Lse Bxtemal Toolfor Flash Programming

Command| _|

Arguments: |

I Fun Indepsndent

e

S 0K ) Carcel

Defauks Help
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STEP 8: Open main.c source code file and re-build complete “Demo” project

Project R
=529 Deme
{7 MDEK-ARM
{27 STM32_USB-F!
{77 5TM32F3-Disc
{77 STM32F30x_5t
B EL . CATemp\F3DISC\STM32F3-Discovery_FW_VL.10\Project\Demonstratior\MDK-ARM\Demo.uvpraj - uVisiond
w_config
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
stm32f30; £X Options for File ‘main.c. Alt=F7 NEdd | ) ) | | | T | == E | )
system_st .
ush,_desc Add Mew ltem to Group... @ | Lot | Demo |Z| i | h & @
ush_endp Add Existing Files to Group... Project i v
. . )
ush _istr.c O Rebuild all target files [|/ ==
ush_prop, Remove File ‘'main.c’ 7] MDK-ARM > R R AR AR AR RE AR AR AR R A AR AR AR R AA AR AAERARER
ush_pwr.¢ ﬁ Manage Components... {17 5TM32_USB-F: 3 main.c
(77 STM32F3-Disc 4 MCD Application Team
77 STM32F30x_5t 2 ! fi ';'Qt e 501
== ; 20-September-2012
O List Fil -
[HE0ERiAnE -3 User X T Main program body
Open Map File hw_config g T T T T T
main.c 9 * @attention
Rebuild all target files st 32F30% 10 &
Build target F7 system_str 11 * <h2><center>&copy; COPYRIGHT 2012 STMicroelect
Translate main.c usb_desc.c 12 ) - . . 2
_ ush_endp. 13 # Licensed under MCD-5T Liberty 5W License Agree
Stop build usb_istr c 14 # You may not use this file except in compliance
- 15 * ¥You may obtain a copy of the License at:
v | Show Include File Dependencies usb_prop.( 16 *
*1 ush nwrre _ - rr . P

27 L
28

By Fa v oma.ao o

q . | +

Er[@s| O |0,

Build Output
Program 5ize: Code=15732 RO-data=768 EW-data=452 ZI-data=1148

FromELF: creating bs s
" _\Demo\Demo.axf™ @ 2 Warning(s).

4

4| 1

Rebuild all target files

There should be no errors. For now pIease |gnore the two warnings.

STEP 9: Download program in machine language format to the FLASHROM of the
STM32F303VCT6 microcontroller located on the STM32F3DISCOVERY board.

CATemp\F3DISCA\STM32F3-Discovery_FW_V1.1.0\Project\Demonstration’
File Edit View Project Flash Debug Peripherals Tools 3SVCS

N da| s @l | | |
: | (58] oemo o &|
1+ B 3 Download
Download code to flash memaory
T
2 EEEEARRR R R R R R AR R AR R R
{7 STM32_USB-F! 3 * Bfile main.c
{77 STM32F3-Disc 4 * Bauthor MCD Applic
7 STM32F30: 5t 3 # lf'-.rers'_o: ':1.1.-21
U [ * RBdate 20-Septemb
Ea SEr . 7 * Bbrief Main progr
hw_cenfig 8 | wwrrsrnrrrrrnrernmnrs
main.c =] # 'Catte wtion

We have used the ST-LINK/V2 in-circuit debugger and programmer purely as a programmer
during this step.
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STEP 10: Enter debug mode to RUN, STOP and RESET of the “Demo” program on the
STM32F3DISCOVERY board.

CATemp\F3DISC\STM32F3-Discovery_FPW_V1.1.0\Project\Demonstration\MDK-ARM\Demo.uvproj - pVisiend . = = “ —*— - —
File Edit WView Project Flash Debug Peripherals Tools SVCS  Window Help

NEeadad| s @] | | B == n® Hasl@l o 0 & &lla7 &

(S E e ] W oeno DR &2 e O
Project e main.c
7354 Demo 1E/*= Please double click on the icon where the arrow points to enter
GEMOKAM ]2 | reenemeenenrse s HEBUY MOHE. THE $aHé TCOH 16" (86H t&' exit debug mode as well.
E STME2I3. Died 2 « auchor MCD Zpplication Team IN the circle are all the icons associated with debugging
B STM32F30 St 5| * @version V1.1.0 functions like: RUN, STOP, RESET, BREAKPOINTS
: U - 6 * [Edate 20-September-2012
E‘? ,Tierl____ . 7 % @brief Main program body
C\TemphF3DISC\STM32F3-Discovery_FW_V1.1.0\Project\Demonstration\MDK-ARM\Demo.uvproj - pVisiond . = = “_- + -
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
NEE@ 2+ o@|9c]| o |BRBB[EEERLD Ha# @ e & e
gEo nee o s |[ORBEELDE(O)Z-8- @ @8- -
Registers Run (F5) mbly
Register Start code execution| 74 {
- T5: uintd_t 1 = 0;
TE: /* SyaTick end of count event each 10ms */
= NxNANOIATR FNZNARNA VPIISH. A4 £dR-A12}
4

main.c startup_stm32f30x.s

68 IEE:
69 * @brief Main program.

i C:\Temp\F3DISC\STM32F3-Discovery_FW_VL 10\Project\Demonstration\MDK-ARM\Demo.uvproj - pVisiond T .
File Edit View Project Flash Debug Peripherals Tools SVCS  Window  Help

ﬁg| | | fﬁ .? .n —
- | sED -

1sassembly

Hae|@ e o el

T07: while (TimingDelay !'= 0);
—|||5>ox08000C98 6841 LDR rl, [0, #0x04]
0=x08000CSR 2300 CHE rl, #0x00

OxONEOONOCAC DI1FC 101 N=ORONONCAR

4

main.c startup_stm32f30x.s
| 701 L # @Bretwval Hone

In the circle are the debugging functions like: RUN, STOP, RESET, STEP, STEP OVER, STEP
OUT, RUN TO CURSOR LINE.

STEP 10:  This is where we take a rest and you start working. Enjoy.
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