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Using DAVE3 with MDK Version 5 Microcontroller Tools

Abstract

This application note demonstrates how to use DAVE3 and MDK Version 5 to accelerate the development cycle when
creating applications for Infineon’s XMC industrial microcontroller families. Using both tools together will give you an easy-
to-use development flow. It combines DAVE’s powerful configuration tools and Apps library with pVision’s project
management, debug capabilities, and the ARM C/C++ compiler.
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Introduction

Infineon DAVE3 and Keil MDK-ARM both provide unique features that aid the software development for the Infineon XMC
industrial microcontroller families XMC1000 and XMC4000.

DAVES3 provides a convenient way to configure the MCU (pin-multiplexing, clock settings, and assignment of peripherals)
and setup a basic application framework with peripheral drivers. It supports automatic code generation based on predefined
software components, the so-called "DAVE Apps". DAVE Apps are configured in the Eclipse GUI.

MDK-ARM features the ARM C/C++ Compiler for improved code density and execution performance of the embedded
application. The pVision IDE provides best visibility for debugging with its built-in CMSIS-SVD peripheral views and CMSIS-
RTOS awareness. The middleware that is part of MDK-Professional enhances application development for communication
peripherals in microcontrollers. Using the new Software Pack concept, it is very easy to integrate third party software
components into a pVision project.

Prerequisites
To make use of the proposed flow, you need to install the following software:
= DAVE Version 3.1.10 or above (www.infineon.com/dave) &) PackTnstaller
= MDK-ARM Version 5.10 or above (www.keil.com/mdkS5) e e
o  Using Pack Installer, make sure that the software packs J me —
from Infineon supporting the XMC families are Pack Ramn pemeren

# Up to date || Cortex Microcontroller Software Interface
[ Infineon:XMC1000 DFP | € Up to date | Infineon XMC1000 Series Device Suppert
+ Infineon: XMC4000 DFP | Up to date [|Infineon XMC4000 Series Device Suppart

installed on your system:

This application note assumes that the user is familiar and up-to-date with DAVE3 and has some experience with the MDK-
ARM development tool. A XMC-based development board with debug adapter (either integrated or external) is required
to download and debug the application on real hardware.


http://www.infineon.com/dave
http://www.keil.com/mdk5

Using DAVE3 with MDK Version 5

Work with DAVE3

DAVE3 generates code that can be debugged with pVision. To exchange project data between DAVE and pVision, DAVE

3.1.10 is now capable of creating Generator Package Description Files (GPDSC). These files contain the description of the
software components generated by the DAVE project configuration. They will be picked up and included into the pVision

project.

Prepare DAVE

You need to configure DAVE to create a GPDSC file when using the Generate Code button.

I. Click on Window — Preferences
2. Click on Dave — DAVE CE Preferences
3. Select Generate gpdsc file

w Preferences - @
type filter text DAVE CE Preferences o &0 o
> General
b C/Cer 2 Solver Settings
s Solver Eclipse Path: C:\temp\Dave3.110\Solver\lib\i386_nt\eclipse.exe pE——
DAVE CE Preferences
Port No: 10070

> Library Manager
> Help Timeout (in sec) : 15
> Install/Update

[7] Run solver after adding an app
> Java

> Run/Debug Doc Generation Settings
> TASKING

Doxygen Path: Chtemp'Dave3 1 10\Doxygen'doxygen.exe Browse...
5 Team Y9 P yg By

Doxygen Config File Path: Browse..

Resource Manager Settings

V| Use Latest Version

7] Prompt user for shared resources creation
V| Notify user when resource access fails

|| Enable Logging

3
[7] Generate gpdsc file

Online Help
URL:  http://dave.infineon.com/Libraries/DAVEApps/DAVEAppsDoculirchive/ Browse..
Restore Defaults Apply
Use DAVE3
Now you are ready to exchange project information with pVision. Project (DAVE) Debug_Window belp
5 g8 @[5 SeveApplication Model I
. Open an existing project of your choice or create a new one from scratch. [|E Repons
. - . . . . Manual Pin Assignment
2. Configure your device (pin-multiplexing, clock settings, and peripherals) and add ! A

DAVE Apps as required by your application.
3. Click on DAVE — Generate Code. You will be informed about the progress of the
code generation.
4. Having finished, you will see the generated GPDSC file in the C/C++ Projects
window of DAVE:
FE) C/C++ Projects &2 [ Project Explorer
4 =% PWMSP001_CNT001_Examplel [ Active - Debug ]

+ @ Includes
. &= Dave

Signal Connection
Reserve Resource Group
Solver

Solver Log

Generate Code )

= Generate Doc

(= Startup

[€] Main.c
ARM_toolset_settings_Debug,jlink

F1 DAVE v3 PresentationTutorial Startl-2.pdf

(] PWMSP0OL_CNTO0L_Examplel.gpdsc )

=| PWMSPOOL_CNTO01_Examplel.launch

PWMSPO0L_CNTO01_Examplel.ld

] Readmet

5. Double-click on the GPDSC file. pVision will open and create a project file (*.uvprojx) in the directory using the
same base name. The GPDSC file will be added to the project file. This ensures that any changes in the DAVE
project will be reflected in the pVision project automatically. You may now safely close DAVE3.
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Using DAVES3 with MDK Version 5

Work with MDK Version 5

In pVision’s Project window, you will see all software components from DAVE (configuration, examples, and Apps) below
the new Cclass called DAVE3. The necessary startup and system files for the selected XMC device are also added (they are
part of the Infineon XMC Device Family Pack).

If you open the Manage Run-Time Environment window (Project — Manage — Run-Time Environment...), you
will see the same structure. The different DAVE components cannot be selected individually. This is to make sure that they
stay under the control of DAVE. Nevertheless, you can add other software components to the project as you wish. The
blue links in the Description column will open a web browser with the documentation for the respective DAVE App.

Using the green Play button next to DAVE3, you can go back to DAVE and make necessary changes. After re-generating
the code in DAVE, the GPDSC file will be re-read by pVision and all changes will be reflected in your project automatically.

File Edit View Project Flash Debug Peripherals Tools SWCS Window Help

NS de| % a9 o
e 0| §9| amasio-Faons
Project LG |

-4 XMCA500-FL44x1024
! [ Source Group 1

E = | @ indude EET TR ::@&\[El'\‘

L chass Software Compenent Sel. Variant Version  Description
ﬁ 4 DAVE3 4 Board Support 32F420IDISCOVERY 150 STIM32F429] Discovery Board

CCU4GLOBAL.c (CCUAGLOBAL) =] ‘ CMSIS Cortex Micrecontroller Software Interface Components
CU4GLOBAL_Conf.c (CCU4GLOBAL) @ CORE 3300 | CMSIS-CORE for Cortex-M, 5C000, and 5C300

LK0OL.¢ (CLKDOL) @ Dsp 142 CMSIS-DSP Library for Cortex-M, SC000, and SC300
NTO01.c (CNTOO01) w4 RTOS (APD) 1.0 CMSIS-RTOS API for Cortex-M, SC000, and SC300
CNTO0L_ Conf.c (CNTOO1) 0 4 DAVES 2l llaunchi DAV Eiforhanges s genereted by DAVES

DAVES.c (Framework) L@ CCUsGLOBAL 44_slices of the same module are configured,
ULTIPLEXER. ¢ (Framework) : Launch DAVES: ;

CUBPWMLIE.c (Framework) @ TLKUUTI dIDAVE C:\temp\Dave3,1.10\eclipse\DAVE-3.1.10, exe -data C\workspace\Dave3neu Jal Clocks,
' reselecie A Apps, 7 - .
OTORLIS.¢ (Framework) reselectedIDAVEIADDS) 7016 | This App counts the number of external events on the input pin. Event can be Rising eqde. ..

VIC002.c (NVIC002) @ Framework 1030 DAVE3 Fremework

VIC002_Conf.c (NVICO02) @ NvICo02 1.016 App which allows user to configure an interrupt node.NVIC002 App maps the user-defined i...
WIMSPOOL.c (PWMSPOO01) - @ PWMSPO01 1.0.24 This 3| enerates single phase PWIM waveform without dead time, This app supports exte..,
'WIMSPO01_Conf.c (PWMSPOO01) .. @ RESET001 = 1.010 App which provides APIs to acsert/deassert peripheral modules.

ESETO001.c (RESETO01) 2 € Device Startup, System Setup
E1-4p Device L@ Startup 1.00 System Startup for Infineon XMC4000 device series

artup_XMC4500.5 (Startup)
stem_XMC4500.c (Startup)

‘ Drivers Unified Device Drivers

& File System MDK-Pra File Access on various storage devices

& Graphics MDK-Pro User Interface on graphical LCD displays

@ Network MDK-Pre IP Networking using Ethernet or Serial protocels
‘ Use MDK-Pro USB Communication with various device classes

Validation Output Description

[ project |$Bnnks | 43 Functions | 0 Templates

ULINK2/ME Cortex Debugger CAP NUM SCRL OVR R/W

You still need to add a main.c file. If you wish to use the one generated by DAVE, you can add it to the project easily:

I.  Right-click on Source Group | and select Add Existing Files to Group ‘“Source Group 1”...

(VN pace\Dave3neu'\P _CNTOO1_| \PWMSP001_CNTOO
File Edit View Project Flash Debug Peripherals Tools SVCS W
NE A @ & @]9 e|ea|mrhnRld

[ B e | % amcesoopuananns  [o] K| B B @

524 XMC4500-F144:1024

N | Sourcpgee

‘ CMSI A% Options for Group 'Source Group 1'...
£-4 DAVE

Add New Itemto Group ‘Source Group 1.,
| Add Existing Files to Group 'Source Group 1'...
Add Group...

Remaove Group 'Source Group 1" and its Files

b Manage Project Items...
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Using DAVE3 with MDK Version 5

2. A new window opens and you can select the Main.c file. Click first Add and then Close. The file is now added to

your project.

KA Add Files to Group "Source Group 1° @
Lookin: [ [}/ PWMSPOO1_CNTOD1 Bamplel = | [ 2 0

Name Date modified Ty
. settings 20.02.201416:15 Fi
Dave 20.02.201416:15 Fi

. RTE 21.02.201408:32 Fi

J Startup 20.02.201416:15 Fi
UVBuild 21.02.2014 08:33 Fi

__ Main.c 20.02.2014 16:09 &

] m r

1

Fierame:  [Vanc L fad |

Fies of type: [ Sourcefile ") =] &P cose

Before building the project and downloading it into the target, you need to configure the debug adapter and the Flash

download settings.

Configure Flash Download Options

The application can be downloaded into Flash using the Download button in uVision. First, you need to create a Flash

Download Configuration.

I. Select Project — Options for Target.

2. Click on the Debug tab and select an appropriate debugger (for XMC1000 based development kits use J-LINK). In

this example, we use the ULINK Pro Cortex Debugger.

3. Click on Settings.

Options for Target "XMC4500-F144:1024"

Device | Target | Qutput | Listing | User | C/C++ | Asm | Linker | Debug | Ukities

" Use Simulator Settings || ¢ Use:

[ Limit Speed to Real-Time

ULINK Pro Cortex Debugger  |id

¥ Load Application at Startup ¥ Run to main() ¥ Load Application at Startup ™ Runto main()
Initialization File: Initislization File
Restore Debug Session Settings Restore Debug Session Settings

[¥ Breakpoints ¥ Toolbox Iv Breakpoints ¥ Toolbox

[+ Watch Windows & Performance Analyzer ¥ Watch Windows I¥ Tracepoirts

v Memory Display [ System Viewer [ Memory Display Iv System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
[sARMCME.DLL |-REMAP MPUI [sARMCHM3.DLL [PU
Dialog DLL. Parameter: Dialog DLL: Parameter:
[oempLe [pCM4 [TemoLL [ecme

oK Cancel | Defauits |

Help

4. In the Cortex-M Target Driver Setup window select the Port that is used for debugging. In this case Serial
Wire (SW) is used. The SW Device shows the IDCODE and Device Name automatically. This indicates if you

have selected the right port and device.

Cortex-M Target Driver Setup
Debug | Trace | Aash Download |

ULINK USB - JTAG/SW Adapter SW Device

==l

Serial No: [P0348012 | IDCODE Device Name

SWDIO ||® 128401477 ARM CoreSight SW-DP

ULINK Version: [ULINKpra G — ) e |
Device Family: [Cortex-

Fimware Version: [\'1 57 - ——

v s (FEms) || o ——

Max Clock: | 1MHz - AP: |00

Debug
Connect & Reset Options Cache Options Download Options
Cornect: [Nommal =] Reset: [Astodstect ~ _»| | | ¥ Cache Code [~ Verify Cods Download
[ Reset after Comedt [ Cache Memory | | [~ Download to Flash

Help
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Using DAVE3 with MDK Version 5

5. Click on the Flash Download tab. Verify that an appropriate programming algorithm is selected. If not, use the
Add button to add a Flash programming algorithm for your device. When finished, click OK.

Cortex-M Target Driver Setup (=]
Debug | Trace ((Flash Download
Download Function RAM for Algorithm
Logn | EeseFulChip ¥ Program
‘i (% Erase Sectors v Verfy Start: |(<20000000 Size: |(x1000
" DonotErsse [~ Resetand Run
Programming Algorthm 3
Description | Device Size Device Type Address Range
XMC4500 1024kB Flash ™ On-chip Fash OCODD0DOH - OCOFFFFFH
XMC4500 1024kB cached FI ™ On-chip Flash 0B000000H - 0BOFFFFFH
Start: | Size
[ 1 [ea ]
oK Cancel Help

6. Make sure that that the debug driver is used for Flash programming. Click on the Utilities tab and check if Use
Debug Driver is enabled. Click OK.

Options for Target 'XMC4500-F144:1024° 5
Device | Target | Output | Listing | User | C/Co= | Asm | Linker | Debug
Configure Flash Menu Command
& Use Target Drverfor Fash Programming
— Use Debug Driver — Settings W Update Target before Debugging
int Fle: | J Edit
" Use Bxtemal Tool for Flash Programming
Command | =
Arguments |
-

Configure Image File Processing (FCARM):
Output File Add Output File 1o Group

| Source Group 1 -

Image Files Root Folder: [ Generate Listing

oK Cancel | Defauits | Help

Build the Project and Download it to Flash

Finally, you can build the project, download it to Flash and run it on the target device.

I.  Click on Project — Build Target.
2. Click on Flash — Download.
3. Press the RESET button on the target board. Your application will start.

If you want to know more about debugging and tracing of the program execution, please refer to the MDK Version 5
website on www.keil.com/mdk5, where you can download the latest Getting Started guide.

Conclusion

The new Software Pack concept of MDK Version 5 enables an easy workflow with DAVE and pVision. Changing the project
in DAVE will be reflected in pVision automatically. This enables the developer to create applications on XMC devices using
DAVE and MDK Version 5 much faster.

For the XMCI1000 family there is a free version of MDK Version 5 available for download. Please visit
www.keil.com/infineon/mdk for further details.

Revision History
=  February 2014: Initial Version

Copyright © 2014 ARM Ltd. All rights reserved

Application Note: 258 5 www keil.com


http://www.keil.com/mdk5
http://www.keil.com/infineon

