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Getting started with software development toolchains for the
STM32L-DISCOVERY and 32L152CDISCOVERY boards

Introduction

This document provides an introduction on how to use the following software development
toolchains with the STM32L-DISCOVERY and 32L152CDISCOVERY boards.

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

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

e TrueSTUDIO® by Atollic

e TASKING VX-toolset for ARM® Cortex™-M by Altium™.

It provides guidelines to novice users on how to build and run a sample program provided
with this document and allows them to create and build their own application.

When running the sample program supplied with this application note, the Red LED LD2
(PWR) lights up. Then the user will be able to run a series of functions (VDD voltage
measurement, STM32L current consumption...) by pressing the user button B1 to switch
from a function to an other (please refer to AN3413).

Although this application note cannot cover all the topics relevant to software development
environments, it demonstrates the first basic steps necessary to get started with the
compilers/debuggers.*

STM32L1xxDISCOVERY stands either for STM32L-DISCOVERY or 32L152CDISCOVERY
evaluation kit throughout the document.
Reference documents

e STM32L-DISCOVERY and 32L152CDISCOVERY user manual (UM1079)

e STM32L1x current consumption measurement and touch sensing demonstration
(AN3413)

The above documents are available at www.st.com/stm32I.
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Overview of STLINK/V2 interface

The STM32L1xxDISCOVERY board includes an ST-LINK/V2 embedded debug tool
interface that is supported by the following software toolchain versions:

EWARM Version 6.50.3 and later available from www.iar.com

Installing the EWARM toolchain (using the default settings) results in the toolchain
being installed in the C:\Program Files\IAR Systems\Embedded Workbench 6.2
directory on the PC’s local hard disk.

After installing EWARM 6.20.4, install the ST-LINK/V2 driver by running the ST-
Link_V2_USB.exe from [IAR_INSTALL _DIRECTORY]\Embedded Workbench
6.2\arm\drivers\ST-Link \ST-Link_V2_USBdriver.exe

MDK-ARM Version 4.71 and later available from www.keil.com

Installing the MDK-ARM toolchain (using the default settings) results in the toolchain
being installed in the C:\Keil directory on the PC’s local hard disk; the installer creates a
start menu uVision4 shortcut.

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” appears and
guides you through the steps needed to install the driver from the recommended
location.

TrueSTUDIO Version 4.0.0 and later available from www.atollic.com

Installing the TrueSTUDIO toolchain (using the default settings) results in the toolchain
being installed 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.

TASKING VX-toolset Version 4.4r1 available from www.tasking.com

The toolchain is installed by default in the “C:\Program Files\TASKING” directory on
your PC local hard disk. The ST-Link_V2 _USB.exe is installed automatically when
installing the software toolchain.
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Hardware environment setup

Before running your application, you should establish the connection with the
STM32L1xxDISCOVERY board as following.

Figure 1. Hardware environment

STMIEL-Disowery
hoard

5ThVI32
Toolchain

TSE Cable Type A to
wmini-B

Computer with STH3EZ toolchain ruwmming

For more details on how to establish your hardware environment you can refer to the
STM32L-DISCOVERY and 32L152CDISCOVERY user manual (UM1079) user manual
available from http//www.st.com.
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3 Using the IAR Embedded Workbench® for ARM

3.1 Building an existing EWARM project

1.  Open the IAR Embedded Workbench® for ARM (EWARM).
Figure 2 shows the basic names of the windows referred to in this document.

Figure 2. IAR Embedded Workbench IDE environment

File Edit “ew Project Tools ‘Window Help

D& L |

Files Window
[

Workspace Window
o

Messages

Build Window

|

IReadv

2. In the File menu, select Open and click Workspace to display the Open Workspace
dialog box. Browse to select the STM32L-Discovery.eww 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 is displayed.

3
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Figure 3. EWARM project successfully compiled

Messages File -

Errors: none
YWarnings: none

Linktime: 0.05(CPU) 0.03
(elapsed)

Tatal number of errors: 0
Total number of wamings: 0

Ready

3.2 Debugging and running your EWARM project

In the 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 4. Download and debug button

v S ()W
g
 x

ﬁDownload and Debug

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 5. IAR Embedded Workbench debugger screen
. TTaEaE———

File Edit View Project Debug Disassembly ST-LINK Tools Window Help

D & s B | A YR EEA PR @R (DI H S|
ZlezaLE2 2 X
o

Warkspace = |

STM32L152RC (32L152C-DISCOVERY) - + BbELEE main, StEy Poiat:

o~ @ - * gpar Parameters None

Hlesio Sellis L * gretval void Nene

B (J Project - STM32L152RC (32L152C-DISCOVE... v | + gpar Required preconditions: None

|- LI CmsIs | H

& [ Doc E

- (0 EvwARNM | int main{void)

& (1 StdPeriph_Driver ‘ {

8 (1 STM3ZL_DISCOVERY

= C1User - /*1< At this stage the microcontroller clock settin
—— this is done through SystemInit() function wh
[ Project o i !

Messages
Building configuration: Project - STM32L152RC (32L152C-DISCOVERY)
Updlating build tree..

0

.
Debug Log | Build
o _oemon @

08000000 =0 05 00 20 15 39 00 08 34 38 00 08 3f 38 00 08 9..=8._.78
08000010 41 38 00 08 43 38 00 08 45 38 00 08 00 00 00 00  AB..CE..ES

08000020 00 00 0O OO OO OO OO0 OO OO OO OO OO0 47 38 00 08 8
08000030 49 38 00 08 00 00 00 00 4b 38 00 08 4d 38 00 08 13 K8. M8
.| 0B0ODO4D 55 39 00 0B 59 39 00 0B 54 39 00 08 61 38 00 08 U9:=:¥9-:]192:a8
5| 08000050 65 39 00 08 69 39 00 08 83 38 00 08 71 39 00 08 e8..i9 8..q9
£| De00006D 75 39 00 08 79 39 00 08 74 39 00 08 51 38 00 08 ud. .¥9. .}9..08
=| 08000070 &5 3% 00 08 83 3% 00 08 B84 3% 00 08 91 33 00 08 9 9 9 9

Ready Errors 0, Warnings 0

* | Build

1. The above example is given for the 32L152CDISCOVERY board.
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To run your application, from the Debug menu, select Go, or alternatively click the Go
button in the toolbar.

Creating your first application using the EWARM toolchain

Managing source files

1. In the Project menu, select Create New Project and click OK to save your settings.
Figure 6. Create new project dialog box
Create New Project fg|
Tool chain | AR |
Project templates:
Emphy project
asm
C++
C
DLIB
Externally built executable
Description:
Creates an empty project.
I QK l ’ Cancel ]
2.

Name the project, NewProject.ewp for example, and click Save to display the IDE
interface.

Figure 7. IDE interface

7% IAR Embedded Workbench DE [T][E][X]
File Edit View Project Simulator Tools  Window

Help

D

iy ce x

[ebug w

Files IS
F NewProje... v

| MewProject

=

Messages A
Caonfiguration is up-to-date. =
| =2
|3 | 3
E Build | Debug Log x
IReady
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To create a new source file, in the File menu, open New and select File to open an empty
editor window where you can enter your source code.

The IAR Embedded Workbench enables C color syntax highlighting when you save your file
using the dialog File > Save As... under a filename with the *.c extension. In this example,
the file is saved as main.c.

Figure 8. main.c example file

[mainc [ i
int main|roid) 7‘
i
return(o) ;
1
-
ek >

Once you have created your source file you can add this file to your project, by opening the
Project menu, selecting Add and adding the selected file.

Figure 9. Adding files to a project

7% 1AR Embedded Workbench IDE H=1E3
File Edit Wiew Project Simulator  Tools  Window  Help

D da ]

-...l...',:,r-|:;5|:|a|:,3 I | r X
| Debug ¥| [ int main (void) =
Files 2o —
return
BE Options., ..
Iake }
Rebuild all
Clean
s
0 Add “main.c"
Smove Add Group..,
»
PEWRTC conrce Code Contral k IME]( ¥

Addthe sl Fie properties...

If the file is added successfully, the following window is displayed.

Figure 10. New project file tree structure

Files L
=i Jnewproj - | v | |
main.c x
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3.3.2 Configuring project options

1. In the Project Editor, right-click on the project name and select Options to display the
Options dialog box

Figure 11. Configuring project options

Files b

S newprgi- v | |

Cptions...

{
re

Take

Rebuild Al
Clean

2. Inthe Options dialog box, select the General Options category, open the Target tab
and select either Device - ST -STM32L152xB (STM32L-DISCOVERY) or Device - ST
-STM32L152xC (32L152CDISCOVERY).

Figure 12. General options

Cpiens v i v )
None i
: Actel » SPEAr »
Cateqgory:
AnalogDevices 3 STM32F050 (3
[erera optons | :
C/C++ Compier Atmnel 3 STM32F100 3
Assembler Toroe | s = [ Cirrus 3 STM32F101 »
Output Converter arget | Output | Library Configuration | Library Options
Custin Bl Emnber 3 STM32F102 3
Build Actions EnergyMicro L STM32F103 3
Linies Processor variant
'”b Epson 3 STM32FL05 »
Debugger 1) Cortex-M3
[ | s Bom, oo Faraday v STMB2FL07 v
Angel © Device 5T STM32L152C Freescale v STM32F205 v
h. Fujitsu v STM32F207 v
IAR ROM-monitor
I Iet/TTAGIet Hilscher » STM32F215 »
5 Endian mode F
IHink/J-Trace o Holtek » STM32F217 »
i @ Little Nor
Irshians = = Infineon , STM32F300 ,
Macraigor Big
PE micro BEw Intel 3 STM32F370 3
EOL  BES Marvell » STM32F405 »
STALINK -
Third-Party Driver Micronas » STM32F407 (3
TI¥DS100 NetSilicon 3 STM32F415 r
| DT Nuvotan , STM32F817 * Lins
Ok NP v STM32L151 3
OKl » STM32L152 v ST STM32L152:6
— —_—
ONSemiconductor » STM32L162 » ST STM32L152:8
Samsung 3 STM32W108 3 ST STM32L152:8
SiliconLaboratories » STR710 3 ST STM32L1524C
Socle v STR730 3 ST STM32L152:D
Sonix » STR750 »
ST » STR910 »
Texaslnstruments 3 l
Hostaha x torsU, Warnings 0

1. The above example is given for the 32L152CDISCOVERY board.
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3. Select the Linker category, open the Config tab, in the Linker configuration file pane
select Override default and click Edit. to display the Linker configuration file editor.

Figure 13. Linker > Config tab

Assembler
Qukput Correerter Library Input || Output || List ftdefine | Diagnostics

Custom Build

Build Act] Linker configuration file
¢De = [ Override default

Sirmulator

4. Inthe Linker configuration file editor dialog box, open the Vector Table tab and set
the .intvec.start variable to 0x08000000.

Figure 14. Linker configuration file editor dialog box > Vector Table tab

Linker configuration file editor

Vector Table } Memary Regions || Stack{Heap Sizes

dntvec start | 0x0S000000

Save ] [ Cancel

5. Open the Memory Regions tab, and enter the variables as shown in Figure 15.

Figure 15. Linker configuration file editor dialog box > Memory Regions tab

Linker configuration file editor

Weckor Table | Memary Regions | StackHeap Sizes

Start: End:
RCM 003000000 0x0801FFFF
RAM Q20000000 DXZDDD4DEIEI|

6. Click Save to save the linker settings automatically in the Project directory.

7. If your source files include header files, select the C/C++ Compiler category, open the
Preprocessor tab, and specify their paths as shown in Figure 16. The path of the
include directory is a relative path, and always starts with the project directory location
referenced by $PROJ_DIRS.

3
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Figure 16. C/C++ Compiler > Preprocessor tab

CJC++ Compiler
Assembler
Cutput Corrverter Language | Code | Optimizations | Output || List NI
Custom Build
Build Actions [[lgnaore standard inchude directories $TOOLEIT_DIR$AINCY
Lirker
Debugger Additional include directories: [one per line]
Simulator
angel
GDE Server
IAR ROM-monitar

8. To set up the ST-Link embedded debug tool interface, select the Debugger category,
open the Setup tab and select ST-Link from the drop-down Driver menu.
Figure 17. Debugger > Setup tab
Bszembler
Oukput Converter Setup | Download || Images | Extra Options | Plugins
Custom Build
Build Actions Driver Rurn to
Linker ST-Link main
[Z'EftlnggEir'
Simulator Setup macros
Angel [ Use macra files)
DB Server
9. Open the Download tab and select Use Flash loader(s).

Figure 18. Select Flash loaders

Output Converter Setup | Download | |mages || Extra Options | Plugine
;:Iilsdtoﬂt?;:l: [] &ttach to program
i [ werify download
@ [J Suppress download
Angel {#10se flash loader(zC>
GLE Server [ Crverride default board file
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10. Select the ST-Link category, open the ST6Link tab and select SWD as the connection
protocol.

Figure 19. ST-Link communication protocol

Assembler
Oubput Converter
Custom Build
Build Actions
Linker

Debugger
Sirmulator (ORI

Angel @)
GDE Server

IAR ROM-monitor
J-Link)1-Trace
LML FTDL

Macraigar
RLIL

TEIFE-E&F!Y griver

11. Click OK to save the project settings.

12. To build your project, follow the instructions given in Section 3.1: Building an existing
EWARM project on page 8.

13. Before running your application, establish the connection with the
STM32L1xxDISCOVERY board as described in Section 2: Hardware environment
setup on page 7.

14. To program the Flash memory and begin debugging, follow the instructions given in
Section 3.2: Debugging and running your EWARM project on page 9.

ST-Link.

Interface

3
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4 Using the MDK-ARM microcontroller development kit

by Keil™

4.1 Building an existing MDK-ARM project

1. Open the MDK-ARM pVision4 IDE, debugger, and simulation environment.
Figure 2 shows the basic names of the windows referred to in this document.

Figure 20. MDK-ARM uVision4 IDE environment

Praject > 3%

Files Window

O

Project Window

) ™~

Output Window

e

ml gﬁl@
Eile Edit View Project Flash Debug Peripherals Tools SWCS  Window Help

A=A N - NENEEY .\ o T W W R )| -l gt | @)
olgilml K g

Find in Flles e

o

a0 cutput | GFind in Fies |

2. In the Project menu, select Open Project... to display the Select Project File dialog
box. Browse to select the STM32L-Discovery.uvproj 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 is displayed.

Figure 21. MDK-ARM pVision4 project successfully compiled

Build Cutput

compiling stm321lxx syscig.c...

compiling stm321lxx tim.c...

compiling stm3211xXx usSart.c...

compiling stm321 discovery lcd.c...

compiling system Stm3211xx.cC...

compiling stm321lxx it.c...

compiling main.c...

linking...

Program Size: Code=7332 RO-data=396 REW-data=64 ZI-data=11&8

" ANSTM32L-Discoveryh\5TM32L-Discovery.axf" -0 Error(s), 0 Warning (ST
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3

Debugging and running your MDK-ARM project

In the MDK-ARM pVision4 IDE, click the magnifying glass to program the Flash memory
and begin debugging.

Figure 22. Starting a MDK-ARM pVision4 debugging session

& &

@ Start,/Stop Debug Session {Ctrl+F5)

l Enter or leave a debug session

The debugger in the MDK-ARM IDE 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 23. MDK-ARM IDE workspace

File Edit View Projedt Flash Debug Peripherals Tools SVCS  Window Help

NEdd| @ | | B om | = E ] B e Ha#|@e oo elE
gRolnvav | OEEERS- O]z -8-2- 8- -
Registers o B Disassemoly
Register | Value | 134: RCC Configuration():
135:
136: /* Configure RIC Clocks */
E:)OXOEOOZLBQC FIFFFBIE BL.W RCC_Configuration (0x0800118C)
137:  RIC_Configuration{():
138:
138:  /* Set internal voltage regulator to 1.3V =/
0x08001B50 FTFFFCO8 BL.W RIC Configuration (0x08001364)
140: PWR_VoltageScalingConfig (PWR VoltageScaling Rangel):
141:
142: /% Walt Until the Voltage Regulator is ready =/
0x08001B54 F44F6000 MOV rd, $0x800
4l
gg im startup_stm32ILc_mdp.s main.c
R13(SP) 320000400 123 int main(void)
R14(LR) <080001A5 128 [
R15 (PC) (x08001B4C 128 E
PSR (61000000 126 - /*!< At this stage the microcontroller clock setting is already coni
[# Banked 127 this is done through SystemInit () function which is called frc
[+ System 128 file (startup stm32llxx md.s) before to branch to application
B Intemal 129 To reconfigure the default setting of Systemlnit() function, 1
Mode Thread 130 system stm3211xx.c file
Privilege Privieged 131 *
Stack MSp 132 -
------- States 13100322 133 /* Configure Clocks for Application need */
....... Sec 131003220 P> 13¢ | ReC_Configuration():
135
136 /* Configure RIC Clocks */
137 RTIC Configuration();
138

& project | B Registers < i

Memory 1

Address: [Dx20000000
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4.3 Creating your first application using the MDK-ARM toolchain

431 Managing source files

1. In the Project menu, select New pvision Project... to display the Create Project File
dialog box. Name the new project and click Save.

Figure 24. Creating a new project

Project | Flash  Debug  Peripherals

Mew piision Project. .

Mew Multi-Project Workspace, ..
Open Projeck, .,

Export 3

Manage »

2. When a new project is saved, the IDE displays the device dialog box. Select the device
used for testing. In this example, we will use the STMicroelectronics device mounted
on the STM32L1xxDISCOVERY board. In this case, double-click on
STMicroelectronics, select either STM32L152xB (STM32L-DISCOVERY) or
STM32L152xC (32L152CDISCOVERY) and click OK to save your settings.

Figure 25. Device selection dialog box

kA Options for Target 'STM32L152RC (32L152C- DISCOVERY}‘

Device ]Target ] Output ] Listing ] User ] C,-"C-H] Asm ] Linker ] Debug ] Utilities ]

Database: |Generic: CPU Data Base j

Vendor: STMicroelectronics
Device: STM32L152RC

Toolset: ARM
----- £3 STM32L151ZD »  |Operating conditions
..... £ STM32L152C6 - Operating power supply range: 1.65to 3.6 V {without BOR)
..... 1.80to 3.6 V {with BOR)
£ STM32L152C8 - Temperature range: -40to 85 BOC
""" £3 STM32L152C8 Low power features
----- £1 sTM3201520C -7 modes
..... £4 STM32L15200 - Dynamic core voltage scaling down to 233 uA/MHz
_____ £ STM32L152R6 - Uttralow leakage per 1/0: 50 nA

- Fast wakeup from Stop: 8 us

----- £3 5TM32L152R8 - Three wakeup pins

----- £3 STM32L152RE Core: ARM 32-bit Cortex-M3 CPL
----- Wl STM32L152RC - 32 MHz ma<imum frequency, 33.3 DMIPS peak
..... £4 STM32L152RD Ii Memor)"jpmtecr;ion unit
eset and supply management
""" €3 sTM32L152v8 - Low power, uttrasafe BOR
----- £3 sTM32L152v8 _ |- Utralow power POR/PDR
..... £ STMAZI AR
'l 1 2 4 1

1. The above example is given for the 32L152CDISCOVERY board.

3
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3. Click Yes to copy the STM32 Startup Code to the project folder and add the file to the
project.
Figure 26. Copy the STM32 Startup Code dialog box
[INETON
:.?r/ Copy STM3Z Startup Code to Project Folder and Add File to Project ?
| we |
Note: The default STM32 startup file includes the Systeminit function. You can either comment out

3

this file to not use it or add the system_stm32l1xx.c file from the STM32/1xx firmware library.

To create a new source file, in the File menu, select New to open an empty editor window
where you can enter your source code.

The MDK-ARM toolchain enables C color syntax highlighting when you save your file using
the dialog File > Save As... under a filename with the *.c extension. In this example, the file
is saved as main.c.

Figure 27. main.c example file

iy D main.c

7
2

3 dint main (void)
414

5 L return (0] ;
B -1

MDK-ARM offers several ways to add source files to a project. For example, you can select
the file group in the Project Window > Files page and right-click to open a contextual
menu. Select the Add Files... option, and browse to select the main.c file previously
created.

Figure 28. Adding source files

= ﬁ Target 1
-8

dﬂ\ Options For Group 'Source Graup 1'... Al+F7

El ebuild all target files
o

5] Build target F7

Add Group...
Add Files to Group "Source Group 1'...

Remove Group 'Source Group 1' and its Files
b Manage Components. ..

¥ | Show Include File Dependencies

If the file is added successfully, the following window is displayed.
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Figure 29. New project file tree structure

-2 Target 1
—|55 Source Group 1
startup_skmi32l s

main.c

Configuring project options

1. In the Project menu, select Options for Target 1 to display the Target Options dialog
box.

2.  Open the Target tab and enter IROM1 and IARM1 start and size settings as shown in
Figure 30.

Figure 30. Target Options dialog box - Target tab

r ™Y
kA Options for Target 'STM32L152RC (32L152C-DISCOVERY)' ﬂ

Device Target lOLrtert] Listing] User ] C,-"CH] Asm ] Linker] Debug] Util'rties]

STMicroelectronics STM32L152RC

Code Generation
Yal (MHz): [8.0
Operating system: |N0ne j ™ Use Cross-Module Optimization
System-Viewer File ( Sfr): e Use Microl I~ r
|SFD\ST\STM32L1)0(\STM321152:(D.5fr J
Read/Only Memory Areas Read/Write Memory Areas
default  off-chip Start Size Startup default  off-chip Start Size Maolnit

roeomt:| [ ¢ roemt:| [ ¢
r ez [ roRmz|[ [
r oeromx[ [ o[ [

on-chip on-chip

@-E 3000000 [Bcd0000 0 CIRaNT fEZ0000000_ [0TC00_—= [~
I IROM2: IRAM2: [(<20007C00  [x400 |—

W
1A

[ ok |[ cancel |[ Defauts |

3. Open the Debug tab, click Use and select the ST-Link Debugger. Then, click Settings
and select the SWD protocol. Click OK to save the ST-Link setup settings.

3
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3

4.

Select Run to main().

Figure 31. Target Options dialog box - Debug tab

| Linker ebug)] Ltities |

]

* Usze: |F|DI Interface Driver ﬂ Settings |
ULIME, Cortex Debugger
RO Irterface Driver
I main()

Altera Blaster Cortex Debugger
¥ Load i ICDI

Initializati mﬂﬁiet
orkex- - A-Trace

ULIME, Pra Cortes Debugger
Erore T

ez

Linker Utiiies |

* Use: | ST-Link Debugoer

ﬂ 1 Settings !

¥ Load Application at Startup un to main(]

Initialization File:

il SRS ELI

ol ea |

Restor
Pratocal
" JTAG
| Cancel |
5. Open the Utilities tab, select Use Target Driver for Flash Programming and select
the ST-Link Debugger from the drop-down menu.
6. Verify that the Update Target before Debugging option is selected.
7. Click OK to save your settings.
Figure 32. Target Options dialog box - Utilities tab
l Ghitiogs fur Budae g Lﬂ
Device] Target] Dutput| Listing] Uger ] C/C++ | Asm ] Linker] Debug
Canfigure Flash Menu Command
Use Target Diiver for Flash Programming
LIME, Cortex Debugger ﬂ Settings | Update Target before Debugging
.. |ULIMK Cortest Debugger ——— :
Irit File: | AD)| | ntertace Driver J Ed...
Stelaris ICDI ’
" Use Exten Signa AE:JE1 -
Command: 2 Traze J
Arguments:
-
Il Cancel | Defaults Help
8. Inthe Project menu, select Build Target.
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9. If your project is successfully built, the following window is displayed.

Figure 33. MDK-ARM pVision4 project successfully built

Euild target 'Target 1
aagsembling startup Stm3Zllxx md.s...
compiling main.c...

linking...
Program Jize: Code=340 RO-data=2Z60 RlU-data=0 ZI-data=163:Z
"HewProject.axf"™ - 0 Erroris), 0 Warningi(s) .

10. Before running your application, establish the connection with the
STM32L1xxDISCOVERY board as described in Section 2: Hardware environment
setup on page 7.

11. To program the Flash memory and begin debugging, follow the instructions given in
Section 4.2: Debugging and running your MDK-ARM project on page 17.

3
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5 Using the Atollic TrueSTUDIO®

5.1 Building an existing TrueSTUDIO project

1. Open the TrueSTUDIO®/STM32 product folder and select the Atollic TrueSTUDIO®
STM32 product name. The program launches and asks for the Workspace location.

Figure 34. TrueSTUDIO workspace launcher dialog box

f E Workspace Launcher [iz-r

Select a workspace

Atollic TrueSTUDIO® for ARME Pro stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: C\32LRC-Discovery fu\Projects\AN3964- Temperature_sensor\ TrueSTUDIO| = Browse...

» Copy Settings

(‘?:I oK ] | Cancel

1. The above example is given for the 32L152CDISCOVERY board.
2. Browse to select the AN3964-Temperature_sensor TrueSTUDIO workspace and click
OK to save your settings.

3. Toload the AN3964-Temperature_sensor project, 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.

3
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Figure 35. Atollic TrueSTUDIO®/STM32 Lite import source select dialog box

[ E Import

S [ |

Select

Select an import source:

type filter text

Create new projects from an archive file or directory.

™,

(=]

4 = General
@ Archive File

[, File System
) Preferences
> (= CfC++
> = CVS
> = Example projects
> = Git
s = Install
> [= Run/Debug
> = SVN

=4 Existing Projects into Workspace

»

m

Finish

Cancel
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5. Click Select root directory, browse to the TrueSTUDIO workspace folder and select
either STM32L152xB (STM32L-DISCOVERY) or STM32L152xC (32L152C-
DISCOVERY) project.

Figure 36. Atollic TrueSTUDIO®/STM32 Lite import projects dialog box
E Import l Bl | 1
Import Projects r ]
Select a directory to search for existing Eclipse projects. / ,f’
-
@ Select root directory:  C:\32LRC-Discovery fw'\Projects\AN3S
") Select archive file: Browse
Projects:
STM32L152RC(321152C-Discovery) (CA\32LRC-Discovery Select All
[] Copy projects into workspace
Working sets
[] Add project to working sets
':?:' MNext = Finish l I Cancel

1. The above example is given for the 32L152CDISCOVERY board.

6. Inthe Projects pane, select either the STM32L152xB (STM32L-DISCOVERY) or the
STM32L152xC (32L152C-DISCOVERY) and click Finish.

7. Inthe Project Explorer, select either the STM32L152xB (STM32L-DISCOVERY) or
the STM32L152xC (32L152C-DISCOVERY) project. Open the Project menu, and click
Build Project.

8. If your project is successfully compiled, the following window is displayed.

Figure 37. TrueSTUDIO® project successfully compiled

[Z¢ Problems | ¥] Tasks | El Console &3 = Properties &4 | H @i ||| #E~-5-=0
CDT Build Console [STM32L152RC(321152C-Discovery)]
C:\Program Files (x86)\Atollic\TrueSTUDIO for ARM Pro 4.8.@\ide\jre\bin\java -jar C:\Program Files =
(x86)\Atollic\TrueSTUDIO for ARM Pro 4.8.8\Tools\arm-atollic-reports.jar sizeinfo STM32L152RC.elf
Generate build reports...
Print size information

text data bss dec hex filename

23492 1376 548 25416 6348 STM32L152RC.elf
Print size information done
Generate build reports done
17:31:35 Build Finished (tock 5s5.96ms)

1. The above example is given for the 32L152CDISCOVERY board.
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5.2

5.3
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Debugging and running your TrueSTUDIO project

In the Project Explorer, select the project and press F11 to start a debug session (see
Figure 38).

Figure 38. TrueSTUDIO debug window

E Debug - STM321152RC(321152C-Discovery)/User/main.c - Atollic TrueSTUDIO® for ARM® Pro o 5 |
File Edit View Run Window Help
! B & o w Gro-|@O0-B-EE i (37 Debug | @ Crc+
#5 Debug 52 P e i ¥ T O|(%B[mis[MiR(EM[EE " T O
4 [E] STM32L152RC.lf [Embedded C/C++ Application] IR T
4 5 STM32LL52RC.elf
Ex) T Vali
4 /® Thread [1] <main> (Suspended: Breakpoint) pression fpe alue
= main() at main.c:124 0:x800175¢ )= tempAVG uin32t 0
5 gdb 4 Add new expression
o ST-LINK
‘ i b
[ main.e 2 = O[3 Outline & =d
/ o RV S
int main(void) U stm32ibech ~
U stdioh

& discover_board.h

'< At this stage the micresentrollen clock setting is already configurec 8 stm32l_discovery.lcdh
done through SystemInit() function which is called from sta © (anonymous)
il stm3211xx_md.s) before to branch to application main. - " -
To reconfigure the default setting of SystemInit() function, refer 1 @ TSCALIB TypeDef : struct
system_stm32lloc.c file @ (encnymous)
i T DisplayState_TypeDef : enum
q i » # DEBUG_SWD_PIN
& Console 52 ] Tasks| [Zi Problems| {3 Executables = O ||E swy Trace Log &2 B swv Console| [ Memory| « X| BT
STM32L152RC elf [Embedded C/C++ Application] gdb Py - om ool .
- . ndex . ata cles ime|
= |GGl | BI[EFE) et 2 - 0~ L y
Temporary breakpoint 1, main () at ..\..\..\src\main.c:124 « i v

124

. Overflow packets: 0

Writable Smart Insert 219:39

1. The above example is given for the 32L152CDISCOVERY board.

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.

Creating your first application using TrueSTUDIO toolchain

TrueSTUDIO includes a dedicated connection to the STM32LxxDISCOVERY board. When
choosing this connection, all required files (startup file, firmware library, etc.) are added to
the workspace and sample files are generated in the project folder to simplify development.
The debug settings are automatically configured by selecting either the STM32L152xB
(STM32L-DISCOVERY) or the STM32L152xC (32L152CDISCOVERY) as microcontroller.
1. Open the TrueSTUDIO®/STM32 product folder and select the Atollic TrueSTUDIO®
STM32 product name. The program launches and asks for the Workspace location.

Browse to select an existing workspace, or enter a new workspace location and click
OK to confirm.

3
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Figure 39. TrueSTUDIO workspace launcher dialog box

rE Workspace Launcher ﬁ1

Select a workspace

Atollic TrueSTUDIO® for ARME Pro stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: C\32LRC-Discovery fu\Projects\AN3964- Temperature_sensor\ TrueSTUDIO| = Browse...

» Copy Settings

0K ] ’ Cancel

1. The above example is given for the 32L152CDISCOVERY board.

2. When the Atollic TrueSTUDIO® displays its Welcome window, click Start using
TrueSTUDIO to open the main window. In the File menu, select New and click C

Project.
3. Name the new project, in the Project type pane select STM32 C Project and click
Next.
Figure 40. TrueSTUDIO® C Project dialog box
rE C Project - l El i:i-1
C Project

Create C project of selected type

Project name:  MNewProject

Use default location

CASVN\32LRC-Discovery fw for porting\\Projects Browse...

Project type: Toolchains:

4 (= Executable [ Atollic ARM Tools
@ Empty Project
@® PCCProject
@ Embedded C Project

> [= Shared Library

> [= Static Library

> [= Makefile project

Show project types and toolchains only if they are supported on the platfor

-
k\?,' < Back Mext = Finish

%

1. The above example is given for the 32L152CDISCOVERY board.

3

DoclD022073 Rev 2 27/40




Using the Atollic TrueSTUDIO® UM1451

4. Inthe TrueSTUDIO® Build Settings dialog box, select either the STM32L152xB
(STM32L-DISCOVERY) or the STM32L152xC (32L152CDISCOVERY) as
microcontroller, and configure the other settings as shown in Figure 41 and click Next.

Figure 41. TrueSTUDIO® Build Settings dialog box

rE C Project - l E] | 1
TrueSTUDIO® Hardware configuration
Select hardware settings

Target

Vendor: ISTMicroeIectronics VI
Evaluation board: ’None v]
Microcontroller family: ’AII v]
Microcontroller: | sTvazL152RC -|
Floating point: ’So&wareimplementation v]
Floating point unit: MNone

Code location: ’FLASH v]

Instruction set
ARM Thumb @ Thumb2

Endianess

Big endian (@ Little endian

@ [ <Back [ Net> [ Finsn

L

1. The above example is given for the 32L152CDISCOVERY board.

3
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5. In the TrueSTUDIO® software configuration dialog box, you can select one of the two
available versions of newlib Runtime library and optimization options.

Figure 42. TrueSTUDIO® software configuration dialog box
rE C Project - uﬂl&r

TrueSTUDIO® Software configuration
Select software settings

Runtime library

Library: ’Newlib-nano (Reduced functionality] ~

Use tiny printf/sprintf/fprintf (small code size)

[ Generate system calls file (enable I/O redirection and OS5 integration)
Dynamic Heap size (Default)

Optimization

Remove unused code (dead code removal)

Remove unused data (dead data removal)

Disable C++ runtime type information (RTTI)

Disable C++ exception handling

@ [ <Back [ Net> |[ Finsh

%

6. Verify that the JTAG Probe is ST-LINK and click Finish to confirm your settings.

Figure 43. TrueSTUDIO® Misc Settings dialog box

8 C Project |:|@@

TrueSTUDIO® Misc Settings

Select miscellaneous project settings

ITAG Probe:

ST-LIMK

Atollic TrueSTUDIO Lite only supparts one bype of 1TAG probe. Please
purchase the Professional wersion to get support for a large number of
other types of JTAG probes.

@j [ < Back. ” Next = ]ﬂ Firish I[ Cancel
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7.  Your project is successfully created. Atollic TrueSTUDIO® generates target specific
sample files (main.c, stm32[1xx_it.c...) in the Project folder to simplify development.
You can tailor this project to your needs by modifying these sample files.

Figure 44. TrueSTUDIO® project folder example

L™ Project Explarer 27 =g

o0& v

2 src
5 Ukilities
=2 Libraries

-2 CMSIS
#-[2 STM32L1xx_StdPeriph_Driver
+ = Debug
] stm32_flash.ld

8. To build your project, in the Project menu, click Build Project.
9.  Your project is successfully compiled.

Figure 45. TrueSTUDIO® project successfully built

Z-Build [MewProject]
Libraries\STM32L1xx_StdPeriph Driverhsrohstm3Zlixx_led.o Libraries)STHM3ZI

Libraries43TM32L1xx_ 3tdPeriph Driverhsrco\stm3Zllxx iZc.o Libraries\3TH3ZI
Libraries43THM32L1xx_ 3tdPeriph Driverhsroi\stm32llixx flash ramfunc.o
Libraries43TM3EL1xx StdPeriph Driverhsro'stw3Zllxx flash.o Libraries)\3TH:
Libraries43TM3EL1xx StdPeriph Driverhsro\stw3Zllxx dwa.o Libraries\STH3IZI
Libraries\STM32L1xx StdPeriph Driverhsrostwm32llxx dac.o Libraries)STM32I
Libraries\STM32L1xx_StdPeriph Driverhsrostwm32llxx_cowp.o Libraries) STM3:
Libraries\8TM32L1xx_3tdPeriph Driver'srcimisc.o

Libraries' CH3I3Y CM3Y Devicelupporch 3TY 3THIZL1xx, starcupt True3TUDICY startug
Librariesy CM3I3% CH3% Core3upporttcore cmi.o —-o NewProject.elf -mthumb —mc)
-Wl,-cref,-—u,Reset_Handler -Wl,-Map=HNewProject.map -Wl,--goc-sections -Wl1,
Ci\Program FileshAtollich True3TUDIO STM3Z Lite 2.1.0%idehire\bhin'java -73:
2.1.0%ToolsVarwm—atollic—-reports.jar sizeinfo NewProject.elf

Feport and converter tools only available in TrueSTUODIO Professional
Euild complete for project NemPrDject]

ime consumed: 16247 ms.

10. Before running your application, establish the connection with the
STM32L1xxDISCOVERY board as described in Section 2: Hardware environment
setup on page 7.

11. To program the Flash memory and begin debugging, follow the instructions given in
Section 5.2: Debugging and running your TrueSTUDIO project on page 26.

3
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6 Using Altium TASKING toolset

6.1 Building an existing TASKING project

Follow these steps below to build an existing TASKING project:

1.  Open the TASKING VX-toolset for ARM Cortex IDE. The program launches and
requests the Workspace location.

Figure 46. TASKING workspace launcher dialog box

B Workspace Launcher |z

Select a workspace

TASKING Wx-toolset for ARM Cortex w4.4rl stores your projects in a folder called a workspace.,
Choose a workspace folder o use For this session,

U Tl 3 2L RC-Discovery fwiProjectsiAN3364-Temperature sensorl TASKING v| [ Browse. ..

[Use this as the default and do not ask again

Ok ] [ Cancel

1. The above example is given for the 32L152CDISCOVERY board.
2. Browse to select the AN3964-Temperature_sensor TASKING workspace and click OK

to save your settings and display the Welcome screen. To start using TASKING, click
Go to the workbench.

Figure 47. TASKING VX-Toolset for ARM Cortex welcome screen

W TASKING CAC- + - TASKING VX-tookset for ARM Cortex wi.4r1

Workbench

TASKING.

3. The AN3964-Temperature_sensor TASKING workspace contains a project for the
STM32L152RC (32L152C-DISCOVERY) and one for the STM32L152RB (STM32L-

DISCOVERY).To load this project, select Import... from the File menu to display the
Import dialog box.

3
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4. Inthe Import window, open General, select Existing Projects into Workspace and
click Next.

Figure 48. TASKING import source select dialog box

& |mport E @@

Select \
Create new projects from an archive File or directory. I @ - § |

Select an import source:
|

> General
(T, Archive File
(B3 E isting Projects into Workspace
(7, File System
=, preferences

B CIC+H+

B-l= CV5

(= Install

[# (= RunfDebug

= TASKING CfC++

= Team

(11]
W

sy
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5.

Click Select root directory, browse to the TASKING workspace folder and select the
STM32L152RC (32L152C-DISCOVERY) and one for the STM32L152RB (STM32L-

DISCOVERY) project.

Figure 49. TASKING import projects dialog box

Import Projects

Select a directory ko search for existing Eclips

(%) Select root dirsctory: CH3ZLRC-Discovel
() select archive fils:

Projects:

STM32L152RC (32L152C-DISCOVERY

<

|:| Copy projects into workspace
‘Working sets

[ add project ko working sets

& projects, f /

-

ry Pu\Projectsial

1 {C32LRC-Disc| | Select all
Deselect Al

Finish ] [ Cancel

In the Projects window, click Finish.

. The above example is given for the 32L152CDISCOVERY board.

In the Project Explorer, select either STM32L152RC (32L152C-DISCOVERY) and
one for the STM32L152RB (STM32L-DISCOVERY) project. Open the Project menu,

and click Build Project.

If your project is compiled successfully, the following window is displayed.

Figure 50. TASKING project

successfully compiled

Description
i C/C++ build completed succassfully

Resource Path
STM32L1S2ZRC (32L152C-D1...

RN
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Debugging and running your TASKING project

Figure 51 shows the first step for debugging and running your TASKING project. From the
project toolbar menu, select either Debug > Debug STM32L152RC(32L152C-DISCOVERY)

or Debug > Debug STM32L152RB(STM32L-DISCOVERY).

Figure 51. TASKING debug window

i TASKING Debug - STMIZL15ZRC (371152C DISCOVERY MUser/main.c - TASKING ¥X-1oolsel for ARM Cortex wid.4r1
Fie Edt Source Refactor Navigate Sesrch Promct Debug Window Help

w e ] o oeleb = I

RCC_Configuration() s

Ox08000aeE 00 £0 7c fe bl
RTC_Configurationi)s

Ox08000aec 01 £0 7a £8 bl

TAr AW ATw r1le Ox08000af0 S5f £4 00 €0 movs
T > <

B console, | & Tasks m ol &3 T Merrry o]
Diebug [STMICLSZRC (321 152C-DISCOVERY)] Morstoes
Srarcing Debugger. .. -~

Trial version license: § days remaining.

TASKING Vi-toolset for ARM: debugger, Build 202
Copyright 2006-2013 Alvium BV

< 3

8@ WA E

I | B TASKING Detesg

T TING €I
3 Dobug 11 14 negisters
= 5 STMILISIRG (32L1S2C-DISCOVERY) [TA: + £ Groug: | Core -
= § STHroskectronics STMIZL Decovery - STHIR 152 e
= Thoead [111:4RM] (Sustreded: Breaboont he. ) e Tene Valuo Usage
= 21 maed) man,c:123 0x05000884 R o)
20 Poeset_Harslor() D0 i Rl Ol
wrset_Haraler() (0S001 b6 A2 00
et _Haracer() OO0 b n3 ety
7 Reset_Harcler() (0800103 a4 [=1)
= 15 Reset_Harcler() Go0S001b9 s [
= 1 Darer Mardlacd| funsn hod .
< ¥ ne (]
£ man.c i) Diassambly © B2 outine
Address: T0S000ae4
int main(vold)
] int mainivoid) Ox08000ae4 30 bS push {e4,z5,1c)
] 0x08000asé 4a 4o ldr 4, [pe, #Ox128)

RCC_Configuration (08001

RTC

nfiguration [08007

PUR_VoltageScalingConfig(PVR_VoltageScaling Rangel)

0, #0xB00

1. The above example is given for the 32L152CDISCOVERY board.

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

To run your application, select Resume from the Run menu, or alternatively click the

Resume button in the toolbar.
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6.3 Creating your first application using TASKING toolchain

The debug session is launched as follows:

1.  Open TASKING VX-Toolset for ARM Cortex. The program launches and requests the

workspace location. Browse to select an existing workspace, or enter a new workspace
location and click OK to confirm.

Figure 52. TASKING Workspace Launcher dialog box

# Workspace Launcher @

Select a workspace

TASKING VX-toolset for ARM Cortex v3.2r1 stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session,

‘Workspace: | c:NewWorkspace v

[[Juse this as the default and do not ask again

[ OK l[ Cancel ]

2. When the TASKING toolset displays the Welcome window, click Go to workbench to

open the main window. From the File menu, select New > TASKING VX-toolset for
ARM C/C++ Project.

3. Inthe New C/C++ Project dialog box, enter the new Project name, then in the Project
type box, select TASKING ARM Application and click Next.

Figure 53. TASKING New C/C++ Project dialog box
& New C/C++ Project - @@

C/C++ Project
Create a new CJC4+ project for the TASKING Yx-toolset for ARM

<Erl:lp:t name: Mmowtd_:‘

[¥] Use default location

Froject type:
=TT TASKING ARM Applicabion —
R
@ Helo World C Project
@ Helo World C++ Project
+ 120 TASKING ARM Library
* 1 TASKING ARM MIL Library

(s Next > I[ Firish ][ Cancel ]
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4. From the list of supported devices, select either STMicroelectronics >
STM32L152>STM32L152RC as shown below in Figure 54.

Figure 54. Processor selection

Processor selection

[ [] STM32F437

- [] 5TM32L151

= [¥] 5TM32L152
[]sTM32L152C6
[]5TM32L152C8
[]5TM32L152CB
[] sTM32L152QC
[]5TM32L152QD
[[]5TM32L152R6
[]STM32L152R8
[]5TM32L152RE

[[15TM32L152RD

1. When using on STM32L-DISCOVERY, select STM32L152RB.

5. To configure the project for STM32L1xxDISCOVERY board, select Debug > Debug
configurations and choose STMicroelectronics STM32L Discovery Kit.

Choosing STMicroelectronics STM32L Discovery Kit as the evaluation board,
automatically adds the needed linker file and configures the project as follows:

—  Microcontroller: STM32L152RC
—  Debug probe: ST-LINK
—  Connection: Serial Wire Debugging (SWD).

Figure 55. Debug configurations

Window Help

‘& Debug 5TM32L152RC (32L152C-DISCOVERY)

1. The above example is given for the 32L152CDISCOVERY board.
6. To add source file to your project, right-click on the project from the C/C++ project
window and select Import.

7. From the Import dialog box, select General and the desired file as shown in Figure 56:
TASKING Import dialog box.

3
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Figure 56. TASKING Import dialog box

Create new projects from an archive file or directory.

Select an import source:

= (2 Generadl
(5, Archive Fie

$Ele Systen_—>
« Preferences
CfCe+
= s
RunfDebug
% TASKING C/C++
Team

| Existing Projects into workspace

(e

J

8. Click Next. Fill the displayed window as following and then browse to your source file.
Figure 57. Adding a new source file window
From drectory: | C:\ v
®0& e e o p— N
(@ e >
Filter Types... Select All Deselzct All
Into Folder: | Project
Options
[JOverwrite existing resources without warning
[C]crezte top-level folder
<[ElGredsInks n workspas >
Create virtual folders
[¥] Create link locations relative to: | PROJECT_LOC e
©)
9. Select main.c and click Finish.

10. To build your project, click on Project > Build Project from the toolbar menu.
If your project is compiled successfully, the message shown in Figure 58 is displayed.

1.

DoclD022073 Rev 2

37/40




Using Altium TASKING toolset

UM1451

Figure 58. Tasking project successfully built

B3 items

|2 Problems &3 El console [ Properties

Description = Resource Path
s gg-j_ build completed successfully

NewProject

"

12. Before running your application, connect your STM32L1xxDISCOVERY board as
described in Section 1: Getting started.
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