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STM32CubelDE is STMicroelectronics free toolchain for STM32 based microcontrollers. This application note
shows how to create pVision projects based on device configurations made in STM32CubelDE.

Prerequisites

- Arm Software:
o Arm Keil MDK v 5.28a or later. For SMT32 FO/LO/GO devices please use free MDK edition
available for these families.
o Device Family Pack for target device family.
- STM32 Software:
o STM32CubelDE v1.0.2 or later.
o STM32CubeMX v5.3.0 or later.
o STM32Cube MCU package for target device.

The flow described in this application note is universal. To provide real-world references, the screenshots used
throughout the document are based on an example application for a SMT32L4 device.
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Introduction

STM32Cube provides multiple software tools for developing applications on Arm Cortex-M based STM32
devices. Arm Keil MDK well integrates with this ecosystem. Developers can utilize the STM32Cube tools while
additionally benefit from:

e the fast and intuitive uVision IDE
e the highly efficient Arm C/C++ compiler
e the advanced uVision debug capabilities such as
o built-in RTOS-awareness
o powerful trace support with code coverage and performance analysis
o accurate power measurement
o Event Recorder and Event Statistics for timing analysis and visibility into program operation

A free MDK edition for STM32 FO/LO/GO devices is available at no cost for the end user, so that you can leverage
all these benefits in your development project.

STM32CubeMX is a graphical configuration tool that simplifies configuration of the target device and generates
Cinitialization code for the project. It relies on STM32Cube MCU Packages that contain device-specific
descriptions, hardware abstraction layer (HAL) and a set of example applications. STM32CubeMX is available as
a standalone tool and is also integrated into Eclipse-based STM32CubelDE.

Our documentation already explains in details how to use the powerful device configuration possibilities of
STM32CubeMX with a Keil MDK project. Due to its convenience and full integration, this approach is
recommended for use in new or existing MDK projects.

This application note additionally demonstrates the possibility of code generation for Keil MDK from
configurations made in STM32CubelDE.

Software Setup

The STM32Cube integration with Keil MDK requires that a standalone version of STM32CubeMX is used. This
enables code generation and project creation for Arm Keil MDK from STM32CubelDE.

1. Itis assumed that STM32CubelDE is already installed on the PC and is open with an existing project in it
(several example projects are typically available with the STM32Cube MCU packages).
Using menu Window — Preferences — STM32Cube - Firmware Updater observe the firmware
installation repository used for STM32Cube MCU Packages

m Preferences = O *
type filter text Firmware Updater h T
General
CiCer Firmware Updater
Help Repository Setup
Install/Update
Remote Development Firmware installation repository | c\STWSTM32Cube\Repositony, Browse
Run/Debug

~ STM32Cube
Euild Connection Setup

Device Configuration To See ‘Metwork Connections' for settings related to network connections
File Association
Firmware Updater

Serial Wire Viewer

Connection Made

[] Off Line Mode
Team

Terminal

Cherl and Hndate Sattinne

2. Download STM32CubeMX from www.st.com/stm32cubemx and install it on the PC. Start
STM32CubeMX and go to Help — Updater Settings.. to point to the same repository of as used by
STM32CubelDE. This ensures that same packages are used.
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Updater Settings

¢ Firmware Repository

Repository Folder
C=/ST/STM32Cube/Repository/ | m

+Check and Update Settings

C Manual Check

@® Automatic Check Interval between two Checks (days)

¢Data Auto-Refresh
C No Auto-Refresh at Application start

@ Auto-Refresh Data-only at Application start
O Auto-Refresh Data and Docs at Application start

Interval between two data-refreshs (days)

Device configuration in STM32CubelDE

STM32CubelDE contains a device configuration tool that allows users to graphically configure the target device.

It is available as a perspective in Eclipse and can be accessed via the corresponding & =GN

button or using menu Window - Perspective — Open Perspective — Other... — Device : .

Configuration Tool. ickAcces] | | %
|

The configuration is kept in an .ioc file that is also visible in the Project Explorer.

STM32CubeMX uses this .ioc file to generate the code for the Keil MDK.
File Edit MNavigate Search Project Run
Hnils B - & - @ dids-
[ Project Explorer 52 =

To locate the .ioc file, right-click on it and select Properties in the context menu. The
file location is shown and you can open the containing directory in Windows

=« -  Explorerusing = button.
W m SMT32L486G-DISCO-Example

¢t -
> [ Sre

> 2 Startup | Resource YIS
> & Inc Resource P P
m ST 32L496G-DISCO-Example.ioc S C/Ces Build Path: FSMT32L486G-DISCO-Example/SMT32L486G-DISCO-Exampleioc
STM32LA36AGK_FLASH.I s C/C++ General Type: File
[ STM32L436AGIX_RAM.Id Run/Debug Settings Location: CAST\SMT32L496G-DISCO-Example\SMT32L436G-DISCO-Example.ioc
Size: 30,944 bytes
Last modified: August 27, 2019 at 10:18:45 AM
Attributes:

Code generation for Keil MDK

In Windows Explorer, double-click on the .ioc file to open it in the standalone STM32CubeMX application. The
dialog offering migration to a newer STM32 MCU Package (Firmware Package) may appear. It is up to you to
decide which version to use.

required, but most importantly it allows project and code generation Toclchain / IDE
. [MDK-ARM V5 ~] o
for Keil MDK.

You can use the STM32CubeMX to modify the device configuration if ‘ ‘Ib-'-°"-°"""ML“”U'U'MUW”'P'E-
|

+linkar Sattinns

Switch to the Project Manager tab. In the Project options, select MDK-

ARM V5 as Toolchain/IDE. - e x

Use the GENERATE CODE button in the upper-right corner to create a pVision f]
project files in the MDK-ARM/ folder and to generate the code configuring the LTy
device.

hger Tools
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Once code generation is completed, you will be
offered to open the pVision project.

o The Code is successfully generated under C:/ST/SIMT32L496G-DISCO-Example

The pVision project file is available in newly created

MDK-ARM/ folder in the original STM32CubelDE proejct directory.

Using generated code in MDK
Open the generated project in pVision IDE to browse through the project files and to edit them.

File Edit View Project Flash Debug  Peripherals Tools  SVCS  Window  Help
=" ﬁ| % B3 ﬁi| | | moEE R EEE f’i’:| [  NO_RETURNvaid _malw Sk d“| 5)] v| @ & ﬂ'| =]
& 2| B sumaesscoscomarly] K| B B¢ 2 @
Project A ] main.c v x
=4 Project: SMT32L486G-DISCO-Example = 1 /* USER CODE BEGIN Header */ ~
H-45 SMT32L496G-DISCO-Example 2/
[BY=] - pplication/MDK-ARM 3 | rm Rk R AR R AR KRR R KRR R KRR AR A AR AR E AR KRR KRR KR KRR AR AR
4 * Bfile : main.c
ij startup_stm32149G0s s
255 Application/User 6
ij main.c T
ij ush_device.c E
k= <
ij usbd_conf.c 10 * I ghts ressrv
[ ushd_descc 11
|1 usbd_cdc_if.c 12 software component is licensed by 5T under Ultimate Lib
ij stm321doit.c 13 * SLA0OD44, the "License™; You may n e this file except in
14 * the License. You may obtain a copy e License at:
L) stm324chal msp.c 1z . WL St com/ SLA004E4
[0 Drivers/STM32Ldec HAL Driver 16
E Drivers/CMSIS B A I
3 Middlewares/USE_Device_Library i 18 - */
18 USER CCDE END Header
& cmsis :
20
LI 21 /* Includes ——- —— W
=] Praject @Books {} Functions | O, Templates < >
Build Qutput i = |
compiling usbd ioreg.c... -~
compiling usbd cdc.c...
linking...
Program Size: Code=2€9%20 RO-data=532 EW-data=423 ZI-data=9730
FromELF: creating hex file...
"SMT32L496G-DISCO-Example\SMT321496G-DISCO-Example.axf™ - 0 Error(s), 0 Warning(s).
Build Time Elapsed: 00:00:18
w
ST-link Debugger

Note that only files in Application/MDK-ARM category are specific for Keil MDK, others are shared with the
STM32CubelDE project.

The generated project doesn’t use any code from Device Family Packs (DFP) or CMSIS and can be compiled as is.
This however makes project management less convenient comparing to the development flow based on
standalone STM32CubeMX.

If compilation time is too long, go to Options for Target (eﬁ‘* ) dialog — Output tab and uncheck Browse
Information.

For debugging the program in pVision, you still need to install the DFP for the target STM32 family as it contains
necessary flash programming algorithms. This can be done via Pack Installer (ﬁ ).

Once the DFP is installed, you can load the compiled firmware to the device using Load button (%), orstarta
debug session (@ ).
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Summary

This application note explained the integration between Keil MDK and STM32Cube. It demonstrated how to
generate code for Keil MDK using device configuration done in STM32CubelDE.

Useful links
e Using Keil MDK with STM32Cube explains the recommended workflow for creating projects that utilize
STM32Cube together with Keil MDK.
e Free MDK STM32 FO/LO/GO edition special free MDK edition that supports STM32 Cortex-M0/MO+
devices without code size limitation.
o Keil MDK for STM32 gives an overview of MDK resources specific to STM32.
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