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Installing the Workshop Material

= Required software:

= DAVE™ 3.1.10 Including the latest Updates

= MDKVersion 5.1 1: MDKS51 1.exe

= MDK Add-On Installer: MDK-ARM Pro Eval AddOn.exe
= |nfineon XMC400 Device Family Pack: Infineon.XMC4500_ DFP.2.0.0.pack

= DAVE Project:

= Please use the one that has been created in the morning session. If you do not have it, use:

= Project\Relax_kit.zip (can be imported into DAVE™ using the DAVE™ import functionality: File =
Import > DAVE Project; then browse to the project ZIP file)
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Software Packs in Keil MDK Version 5

ARM C/C++ Compiler

MDK Core

Software Packs

MVision IDE with Editor

Pack Installer

pVision Debugger with Trace

Device CMSIS MDK-Professional Middleware

System/Startup CMSIS-CORE

Ethernet Driver

CMSIS-DSP USB Host File System

SPI Driver

CMSIS-RTOS

USB Device

USB Driver
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Software Packs

: . Software Pack
= Software components are delivered in one

easy to install Software Pack Component

Libraries

Configuration Files

= A package description file (PDSC) contains: Header File (AP)

" SUPPIier infOrmation Documentation

= Download URL Flash Algorithms
. Device Parameter

= License

= Release version Component

= Dependencies on processors, devices, tool chains

or other components
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Device Family Pack
Example: Infineon.XMC4500 DFP

= Device family and devices

= System and startup code, device header files
= SVD files
= Flash algorithms

= Functional grouping of files
= Development board information (if available)

= Usage of source code and library files for:

= Specific processors
= Tool chains

= Example Projects
= User Code Templates

Device Family
Pack

System/Startup

startup_device.s
system__device.c

device.h

Device Info
SVD File(s)

Flash Algorithms
Parameters
Documentation

Debug Configuration

CMSIS-Driver
USB, ...

Device (other)
HAL
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MDK-Professional Middleware !EMSIS

Specifically designed for ARM Cortex-M devices  MDK-Professional Middleware
Relies on CMSIS-Driver and CMSIS-RTOS m
= Several components available:

= USB (Host & Device)

= File System USB Device m

= Graphics
Part of MDK-Professional
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Middleware: Network §M§!§

Cortex™ Microcontroller
5 ftware Interface Standard

Network Component
Compact Full Web Server FTP TFTP Telnet
Web Server using File System Server Server Server
- SNMP DNS SNTP FTP TFTP SMTP
Agent Client Client Client Client Client CORE

Variants:

* Debug
* Release

Service

| Ethernet | | PPP (Serial) l | SLIP (Serial) |

Ethernet MAC

Interface

Ethernet PHY

= Add TCP/IP network connectivity via Ethernet or Serial
= Extensive range of service applications included
= Designed for Cortex-M devices with small memory footprint
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Middleware: Graphic CMSIS

Cortex™ Microcontroller
5 ftware Interface Standard

Graphics Component

Widgets Fonts Dialogs

Bitmap Support Window Manager Antialiasing

LCD Configuration GUI Configuration

| Touchscreen ' | Joystick I

Interface Template Preconfigured Interfaces

= Add a graphical user interface (GUI) to an application quickly

= Compatible with hundreds of display controllers
= Touch-screen support for many TFT LCDs
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Middleware: USB Host ‘%’ QMLSU!NST

n r

. CORE

I USB Host l

USBH High-Speed Full-Speed

o
>
=
(@)

= Connect common USB devices easily
= Support for various popular microcontroller host controllers

High performance and small footprint
USB |.I Low Speed (1.5 Mbit/s) and Full Speed (12 Mbit/s)
Supports USB Flash drives and card storage devices
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Middleware: USB Device 0'%’

USB Device

USBD High-Speed Full-Speed

Standard USB Device classes supported
Plug’N’Play: No need to develop a driver for Windows or Linux hosts

USB I.l Low Speed (1.5 Mbit/s) and Full Speed (12 Mbit/s)

e
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Middleware: File System QMLSU!NT

Microcontroller
Software [nte face Stant d rd

USB MSC
Mass Storage

Variants:

Memory Card *Long File N.ames
NAND Flash NOR Flash g
Q Q M *Short File Names

MCI
SPI

NAND Flash NOR Flash

= Enable applications to work with locally stored data
= Storage devices: ROM, RAM, Flash,and SD/MMC/SDHC
FAT32 file system supported

= Simultaneous access to multiple storage devices
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Web Portal for Software Packs

S$KEIL

Tools by ARM

i Products Download Events Support Videos

. ) N L ) | E8 Pack Installer
Product Information Home [ MDKS5 Device List / Available Dewvicg " =0 = Help
H T A Device:
Product Ovendew . . 2 | Derice
Available Device P|: =« eme 21 o e e 8
S‘UPPD“Ed Mil‘.:l‘ﬂ[:l]l‘ltl‘ﬂllers Pack Action Description I Search: -
N (| I Keil:Kinetis_K70_DFP @ Install Freescale Semiconductor Kinetis K70 Series:l Device /| Summary
ShDWE ﬂnd S-Emlnﬂr'ﬁ ARM ------ Keil::Kinetis_KEx DFP Q Install Freescale Semiconductor Kinetis KBot Serie - @ ARM 10 Devices
------ Keil:Kinetis_KLx_DFP @ Install Freescale Semiconducter Kinetis KlLxx Serie B ¥ Atmel 90 Devices
N (0| I Keil:Kinetis_KM:x_DFP @ Install Freescale Semiconductor Kinetis Khho: Seriv - @ Energy Micro 235 Devices
Technical Support Keil:LPC1700_DFP & Install___||NXP LPCL700 Series Device Support and Bx | | 1 & Freescale 135 Deviems
g it Knowledaeb W Cortex Microcontroller Software Interfa(| - Keil:LPC1300_DFP € Install | NXP LPCL800 Series Device Support, Driver ||| & ¢ Infineon 35 Dovices
uppﬂ nowie gE ase ] Keil:LPCE00_DFP @ Install MNXP LPCEO0 Series Device Support J[g YMCL000 Series 18 Devices
A |i[:ﬂtil]l'l Nl]tES [#--Keil:MDK-Middleware ! Up to date || Keil MDK-ARM Professional Middleware fo 000 11 Devices
PP Keil ------ Keil::SAM3_DFP % Install Atmel SAM3 Series Device Support and Exa XMCA100-128 ARM Cortex M4 80 MHz 20 kB RANL. 256 kE ROM
0 T e e (| N Keil:54M4_DFP @ Install Atmel SAMA Series Device Support and Exa | -
Discussion Forum i i i PP XMC4104-64 ARM Cortex-M4, 80 MHz, 20 kB RAM, 128 kB ROM
------ Keil:5AMD20_DFP @ Install Atmel SAMD20 Series Device Support and E WMCA104-128 ARM Cortex-M4. 80 MHz 20 kB RAM. 256 kB ROM
v . e | Keil:STM32F0ie_DFP @ Install STMicroelectronics STM32F0 Series Device KMCA200-256 ARM Cortex-M4. 80 MHz 40 kB RAM. 512 kB ROM
Software Downloads Device Family Package for ARM Corte||| . Keil:5TM32FLio_DFP & Install STMicroelectronics STM32FL Series Device XMCA400-256 ARM Cortex- 4. 120 Mz 43 kB RAM. 512 kB ROM
------ Keil:STM32F 20 DFP @ Install STMicroelectronics 5TM32F2 Series Device KMC4400-512 ARM Cortex-M4. 120 MHz. 48 kB RAM, 1024 kB ROM
Pl'l]du{:t Dﬂwnluﬂdﬁ ------ Ke?l::STMBZFB)o(_DFP @ Install STM?croeI ectron?cs STM32F3 Ser?es Dev?ce KMC4402-256 ARM Cortex-M4. 120 MHz. 48 kB RAM., 512 kB ROM
' Device Fﬂmll}' Pﬂﬂkage for Energ,j, Mid || Ke?l::STMBZFLhoc_DFP Q Install STM?croeIectron?cs STM32F4 Ser?es Dev?ce KMCA500-768 ARM Cortex-M4. 120 MHz 128 kB RAM. 1536 kB ROM
File Downlogadks "~ = 7y Keil:STM32L L _DFP % Install STMicroelectronics STM32L1 Series Device KMCA500-1024 ARM Cortex-I4. 120 MHz 178 kB RAM, 2048 kB ROM
------ Keil:V2M-MP52_CMx_BSP @ Install ARM V2M-MPS2 Board Support PACK for € WMCA502-768 ARM Cortex-M4. 120 MHz 128 kB RAM. 1536 kB ROM
v +Keil: XMC1000_DFP ! Up to date | Infineon XMC1000 Series Device Support WMCA504-512 ARM Cortex-M4. 120 MHz 128 kB RAM, 1024 kB ROM
Other Information Device Family Package for Energy Mig|f = ei:xmca00_ore @ Up to dste || Infineon XMCA000 Series Device Support G @ NP 10 Devices
x Remove Infineon XMC4000 Series Device Support [ @ Spansion 279 Devices
Bﬂukﬁ - x Remove Infineon XMC4000 Series Device Support ar— & % STMicroelectronics 287 Devices
. FTT  TEN PO S - S T (8| B TwIP::lwIP @ Install IwIP is a light-weight implementation of th
% Device Family Package for Freescale | S e L
Consultants . | v
=
H Read OMNLIME
Links = [ &
¥ Device Family Package for Fujitsu Semicenductor FM3 devices 0.0.1 E ‘
(o N T TN MY N LI
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Keil MDK Workflow using Software Packs

Install Select Configure Implement

* Use code templates
for faster software
development
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Component View and templates in Keil MDK Version

Manage Run-Time Environment

E=X

Software Component
4 Board Support
& Ccvsis
’ Device
= ’ Drivers
@ Ethernet MAC (API)
4 Ethernet PHY (APT)
@ MCI (APT)
€ NAND (APT)
4 NOR (APD)
@ SPI(APT)
@ UART (AP])
# USB Device (4PI)
@ USB Host (APT)
’ File System
& Graphics

’ Metwark
— A en

|

Sel.

.

I e e

Yariant

MOK-Pro
MDOE-Pro
MOK-Pro

EAMLS T

Version  Description

Generic Interfaces for Evaluation and Development Boards o

Cortex Microcontroller Software Interface Components

| Startup, System Setup

| Add New Item to Group "Source’

Validation Qutput

Descriptj

il ige

=

B k=

Els

C File ()
C++ File (.cpp)
Asm File (s)
Header File (h)
Text File (bd)
Image File ()

|User Code Template

Type:

Mame:

Location:

[ser Code Tempate]

Add template file(s) to the project.

Component

o€ CMSIS
RTOS:Keil RTX
RTOS:Keil RTX
RTOS:Keil RTX
RTOS:Keil RTX
RTOS:Keil RTX
RTOS:Keil RTX
RTOS:Keil RTX

o4 USB
DevicesMSC

Mame

CMSIS-RTOS 'main’ function
CMSIS-RTOS Mail Queue
CMSIS-RTOS Memory Pool
CMSIS-RTOS Message Queue
CMSIS-RTOS Mutex
CMSIS-RTOS Sernaphore
CMSIS-RTOS Thread

[0] USE Device M5C (Mass Storage Class)

I MemPool.c

Add

I C:Userstjohbaul 1 Documents \Projects \Boards el \MCESTM3 2F 200 \Middleware \USB \Device \MassStorage

Close

Help |

]
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Advantages of Software Components in Keil MDK

At SN mpraved Flexibilit
Productivity Project Maintenance P 4

* Convenient * Software Packs * Support for new
selection of with update facility devices is provided
software and version by Software Packs
components management

* Easy access to » Open standard
documentation « Simplifies the allows adding third

* Code templates and replacement of the party components
examples to kick- target device

start development

.5 ARM



Importing DAVE™ projects in MDK Version 5
Hands-On

ARM



Required Setting for GPDSC Generation

* Go to Window = Preferences and Dave & DAVE CE Preferences
= Make sure that Generate gpdsc file is enabled:

type filter text DAVE CE Preferences - v w

> (General

. CfCe+ Solver Settings

4 Dave Solver Eclipse Path: C:\DAVE-3.1.10\Solver\lib\i386_nt\eclipse.exe

DAVE CE Preferences
. Lihrar}rManager Port Mo: 10070

- Help Timeout (in sec) : 15

+ Install/Update [ Run solver after adding an app

> Java

- Run/Debug Doc Generation Settings

- TASKING
Doxygen Path: CADAVE-3.1.100\Doxygen'doxygen.exe Browse...
Deoxygen Cenfig File Path:

Resource Manager Settings

Use Latest Version

Prompt user for shared rescurces creation
Motify user when resource access fails

[ Enable Logging
Generate gpdsc file

ARM



Resource Solving and Code Generation

= The project needs to be solved.
= Press the Solver button to run the resource solver: L] =| £§ | o @ 5

Next, the library code of the DAVE™ Apps needs to be generated. This will also trigger
the creation of the GPDSC file.

Click the Generate Code button: L] =] 4% = Ok

4 2% Relax_kit [ Active - Debug ]

= Check if the GPDSC file has been generated: - # sisis

+ [ Includes

¢ = Dave
» = Debug
. = Lib
- [= Startup
- g Main.c
|=| ARM_toolset_settings_Debug.jlink
EE. Relax_kit.gpdsc-]

|=| Relax_kit.launch

|=| Relax_kit.ld

. ARM



Invoking pVision® from DAVE™

= To import the project to uV|S|on simply double-click the Relax_kit. gpdsc file in the
C/C++ Projects view. [Eomaammamms e = =
uVision starts: A P RN LT IE e oeEn

ijed

471 XMC4500-F100:1024

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm ext ULINK2/ME Cortex Debugger CAP NUM SCRL OVR R /W :

= Note: yVision will create a project in the same folder as the DAVE™ project

. ARM




Add a Main.c File to the pVision® Project

= There is no main file in the project, so we need to add one manually

= Right click on Source Group |, select Add Existing files to ‘Source Group I’...

.
2.
3.

21

Project

r B

=528 XMC4500-F100x1024

£ ptions for Group "Source Group 1°... +
{ ’ CMSIS Opt for G 5 G 1 Alt=F7

EQ DAVES
L

Add Mew Item to Group "Source Group 1.
Add Existing Files to Group 'Source Group 1'...

Click on Main.c
Click Add
Click Close

k4 Add Files to Group 'Source Group 1' @
Lookin: | | RelaxKi_PWMSPOOT_CNTOD1  ~] £¥ BB~
Marme ’ Date modified Ty
| settings 09.05.2014 11:11 Fi
| Dave 09.05.2014 11:32 Fi
| Lib 09.05.2014 11:11 Fi
| RTE 09.05.2014 11:36 Fi
| Startup 09.05.2014 11:11 Fi
| UVBuild 09.05.2014 11:36 Fi
| Main.c 09.05.2014 10:55 C
4| 1] 3
Files of type:  |C Source file (".c) | e Close




Explore the Project

= The Project window shows you the software components:
= CMSIS is representing the CMSIS-CORE framework
= DAVES3 contains generated files which are part of the GPDSC
= Device incorporates files for device support

= The Manage Run-Time Environment window reflects this:

Cortex Microcontroller Software Interface Components & |
CMSIS-CORE for Cortex-M, SC000, and SC300

CMSIS-D5P Library for Cortex-b, SC000, and SC300
CMSIS-RTOS APT for Cortex-M, SCO00, and SC300

This is the global app with which CCU4 slices of the sam
App to configure System and Peripheral Clocks,

This App counts the number of external events on the inj

DAVES Framework —

App which allows user to configure an interrupt node. NV

Thizs app generates single phase PWM_ waveform without

App which provides APIs to assert/deassert peripheral mc

Software Component Sel.  Variant Version  Description
- CmsIs
{v CORE [+ ] 3.30.0
¥ DsP r 142
€ RTOS (AP]) 1.0
= ’rDA\IB ﬂ Configuration Files generated by DAVES
¥ CCLMGLOBAL [ 1.0.20
¥ CLKOO1 [+ 1.042
¥ CNTO01 [ 1.0.24
¥ Framework [~ 1.0.42
W NVICO02 [ 1.0.26
¥ PWMSPO01 [+ 1.0.32
¥ RESET001 [ 1.0.14
’ Debug
= ’rDevice Startup, Svstemn Setup
Lv Startup [+ 151
2n 4

Systern Startup for Infineon XMC4000 device series -
*

Project a B

=-524 XMC4500-F100:1024

Ea Source Group 1

Main.c

..... & CMSIS
-4 DAVE3
; CCU4GLOBAL.c (CCU4GLOBAI
CCU4GLOBAL Conf.c (CCU4G
CLEDOL. c (CLEDOL)
CMTO0L.c (CNTOOL)
CNTO01_Conf.c (CNTO0L)
DAVE3.c (Framework)
MULTIPLEXER.c (Framewark)
CCUSPWMLIB.c (Framewark)
MOTQORLIB.c (Framework)
MVICO02.c (MVICO02)
NVIC002_Conf.c (NVICO02)
PWISPOOL.c (PWMSPO01)
PWMSP001_Conf.c (PWMSPOO
RESETO0L.c (RESETOOL)
-4 Device

. [#] startup_XMC4500.s (Startup)
systermn_XMC4500.c (Startup)
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Going Back to DAVE™

= Changing the DAVE™ project (add/remove Apps or adjust App settings) needs to be

done in DAVE™,

= The Play button in the Manage Run-Time Environment window invokes DAVE™ with

the correct project:

Software Component
o CMSIS

¥ CORE

¥ Dsp

4 RTOS (AP)

=4 DAVES

¥ CCU4GLOBAL
CLEDOL
CMTO01
Framework
MVIC002
PWRMSPOOL

¥ RESETO01
= ‘ Device

¥ Startup

LU U U U %

a

Sel.  Variant Version  Description
Cortex Microcontroller Software Interface Components =
[+ 3.30.0 CMSIS-CORE for Cortex-M, 5C000. and 5C300
B 142 CMSIS-DSP Library for Cortex-M, SC000. and SC300
1.0 CMSIS-RTOS API for Cortex-M, SC000, and SC300
b Configuration Files generated EE.r DAVES
11020 This is the alohal ann withowhigh CCU4 slices of the same module are

Launch DAVES:

C:\DAVE-3.1 10\eclipse\DAVE-3.1.10.exe -data C:\workspace\ws3.1.10 [erieheral Clocks,

1.042

-
[ 1.0.26
[+ 1.0.32
[ 1.014
[+ 151

external events on the input pin. Even

DAVES Framework
App which allows user to configure an interrupt node MVICO02 App mi

This app generates single phase PWMM_ waveform without dead time. 1

App which provides &4PIs to assert/deassert peripheral modules,

Startup, Swstem Setup

Systermn Startup for Infineon XMC4000 device series - |
3

23
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Open Target Options Dialog

= Go to Project - Options for Target ‘XMC4500-F 100x 1024’ (or press ALT+F7)
and click on the Debug tab:

24

Options for Target "XMC4500-F100:1024"

Device | Target | Output | Listing | User | CiC+s | Asm | Linker Litilties |

™ Use Simulator Seftings | + Use: |ULINK2/ME Cortex Debugger v | Settings

| Limit Speedto Real-Time

v Load Application at Startup v Run to main()

Intialization File:

Restore Debug Session Settings

[v Breakpoirts v Toolbox
v Watch Windows & Pedformance Analyzer
[v Memary Display v System Viewer

CPU DLL: Parameter:

=

v Load Application at Startup
Inttialization File:

[ Bunto maing)

Restore Debug Session Settings

[v Breakpoirts v Toolbox

v Watch Windows

[v Memoary Display [v System Viewer

Drriver DLL: Parameter:

o e |

|SAHMCM3.DLL |-HEMAP -MPL

Dialog DLL: Farameter:

|SAHMCM3.DLL |-MF‘LI

Dialog DLL: Farameter:

DCM.DLL nCM4

|TCM.DLL |1:cw|4

ok | Ccancel | Defaults |

Help

ARM



Select the J-LINK Debugger

= The XMC4500 Relax Kit has an integrated J-LINK debug adapter

25

To change default adapter, click on ULINK2/ME Cortex Debugger and scroll down

until J-LINK/J-TRACE Cortex
2. Click on Settings, to check the connectivity between the target and your PC

P

Options for Target "XMC4500-F100:1024"

Device | Target | Output | Listing | |zer | C/C+ | Asm | Linker mlebug | Lkilties |

Settings || * LN LLINKZ2/ME Cortex Debugger

" Use Simulator
[ Limit Speed to Real-Time

[v Load Application at Startup
Initialization File:

[v Runto maini)

Restore Debug Session Settings
Iv Breakpoints

v Toolbox

[ Watch Windows & Peformance Anahyzer

Iv Memory Display

Iv System Viewer

=

ﬁeﬂings |

ULINKEZ/ME Cortex Debugger
Altera Blaster Cortex Debugager

Stellars 1CDI
/[ Signum Systems JTAGjet
e SN/ TRACE Cotiox
J li IULIMK Pro Cortex Debugger
MULink Debugger

Silabs UDA Debugger
i ST-Link Debugger

[ BriCMSIS-DAP Debugger
Fast Models Debugger

rs

-

b main{)

(=

I E i i T e

[+ Memoary Display

[v System Viewer

ARM



Enable the SVV Port

26

uVision will try to connect to the J-LINK using a JTAG port.This is not available on the

Relax Kit
Click on Port: JTAG and set to SW

The connected device will be detected
automatically

Click OK twice

Cortex ILink/)Trace Target Driver Setup

Debug | Trace ] Flash Du:uwnlu:uau:l]
J-Link; / J-Trace Adapter

SN:  |551008772 ~|
Device: | J-Linke Lite-XMC4000 Rev.1
Hw: | vi00  di:| v482

FW - J-Link: Lite-XMC4000 Rev.1 o
Part: Mz Clock:
B~ | |2wHz ~

Auto Clk |

SW Device

IDCODE

Device Mame

SWD

(® 02BAD1477  ARM CoreSight SW-DP |

=
~

Detected|Device)lD

Connect & Reset Options

Connect: |Momal

[v Reset after Connect

| Heset: |NDITI'IEI|

Cache Options

ﬂ Iv Cache Code

v Cache Memany

e |
ot

=i

|
|
——

Download Options

[ Verfy Code Download
[ Download to Flash

Interface TCRAP Misc
Metworle Settings
(* USB " TCP/IP g :
IP-Address Port (Auto: 0) MDE'E*EET| JLink Info |
Scan | - P = ) =
|70 0T | JLink Crd |
State: ready
OK | Cancel | |




Build the Project and Download to Target

= Go to Project > Build (or press F7) to start the build process

= You will see a lot of warnings (#188-D) which can be safely ignored. If you want to

suppress these warnings, press ALT+F7 again, click on the C/C++ tab and enter in the
Misc Controls field: -—-diag suppress=188

= Rebuilding the project (Project = Rebuild all target files) will show no warnings

Build Cutput

Build target "XMC4500-F100x1024°

compiling Main.c...

linking...

Program Size: Code=S3800 RC-data=668 BW-data=52 ZI-data=1&6&0
".\U?Euild\RElaxKit_PWHSPGGl_CNTGGl.axf" — 0 Error(s), 0 Warningi(s).

= Go to Flash = Download (or click on ) to download the program into the target’s
Flash memory

. ARM



Start a Debug Session

28

Go to Debug > Start/Stop
Debug Session (or press
CTRL+F5) to switch to the

uVision debugger.

During the start of the debug
session, yVision loads the
application, executes startup
code, and stops at the main C
function

Click Run & on the toolbar.The
LED connected to Pl.| will start
flashing

E Chworkspaceiws3 1 100RelaxKit_PWMSP001_CMNTO01RelaxKit_PWMSP001_CNTO0L.uvprojx - uVision
File Edit Wiew Project Flash Peripherals Tools SVCS  Window Help

Sdd »o@al9 | | i i |

Debug

EERIE

® B BEo o> | [OEEEREE

oo
& &[] %

Registers o @ Disassembly o @
Register | Value l: 111: case down:{ if (LED duty < 1) -
SEer 0x0800033A 4836 LDR r0, [pc, #216] . ROx08000414
RO (00000000 Oxo.iooossc EDSSOAOO \’T_Dri A =0, [_ro,#Oxoc']
R (00000000 Oxo:oaosqa EE:.OAQO \;I-IO-‘. .F3¢" =1,#1
R2 (00000000 OxO-;OOOS&: EEB40AE0 VCMPE.F32 30,51
R3 (00000000 0x08000348 EEF1FA10 VMRS LPSR nzcv, FESCR -
R4 (00000000 ! E
R5 (00000000 = o ..
™ ¥] startup_XMC4500, v X
RS (00000000 B ST :
R7 00000000 58 int main (void) -
Rg (00000000 S8 HH
RS 00000000 60 status_t status; f/declaration of return wariakle for DAVE3 API=s
R10 (00000000 el
R11 (00000000 &2 DAVE Imit(}: ffinitialization of DAVE Apps
R12 Q00000000 = &3 B
- - sa
] Project | = Registers 1] m p
Command R [@ watch1 L ]|
JTAG =peed: 1539 kH=z « Il Name Value Type
Load "C:\\workspace\\ws3.1.10\\RelaxKit PWMSPOO1_CNTOOL\\ - 000080001 e -
* JLink Info: Performing XMC4500 reset # LED_bright 0:0A enum (bright)
. m - ¥ LED_duty 8.2585601e-031 float
<Enter expression>
> ° =~

ASS5IGN BreakDisable BreakEnable BreakKill BreakList .;,'j Call Stack + Loca

als | Watch 1 | (il Memory 1

J-LIMK / J-TRACE Caortex

t1: 0.00675390 s¢

ARM




printf Debugging using the
Instrumentation Trace Macrocell (ITM)

ARM



CoreSight
On-chip Debug and Trace Technology

- Debug |nte I"face CoreSight Debug and Trace Technology
= JTAG/Serial Wire Debug (SWD) ,
. —H Run Contraol — —* ETM IEE}I;::;H Trace
= Start/Stop/Single Step Debug
= Set/Reset Breakpoints |y Breacont |} ComeeM | (MM instumentation
= Read/Write Memory and Peripheral Registers
i 0T Pae hon
= Trace Port Interface

4-Pin
Trace Output

= Serial Wire Trace Output (SWO) only in :r":_ _________ | I_Iﬁegui'ﬂ_ﬁﬂ?e’u T Pl Iniece
SWD debug mode | oebug Serial Wire i Serial Wire

Trace Output
= |nstrumentation Trace Macrocell (ITM)

provides:
Printf debuggi ! : )
= Cortex Deb Cortex Dabug + ETM
rintf debugging Corex Datig 20-pin Connector

= RTOS information

= Interrupt execution information

. ARM



Serial Wire Viewer (SWYV) — Real-Time Trace

31

The Serial Wire Viewer (SWV) provides real-time data trace information from various
sources within the Cortex-M3/M4 device.This is output via the single SWO pin while

your system processor continues running at full speed.
Diagnostic system information is available from the ITM and DWT:

Data read/write of selected variables

PC values

Exception and interrupt execution

Timing statistics

Periodic samples of the program counter
Event counters display CPU statistics
Indicates required device wait states or the idle time

ARM



SWYV:Three Ways to View Variables

I. In the Watch window: 3. In the Debug (printf) Viewer window:

Watch 1 i Debug (printf] Viewer i
Mame Walue Type LED duty wvalus = 3 -
. ; - LED duty walue = 5
¥ LED bright 001 down enum (bright) LED duty value = & i
sy EE E
<Enter expression>
=l A »

%ﬁu’.all Stack... @Dehug (p... Watchl g@Trace Exc... @E*.-‘Ent Co...

Memory 1 g&ﬁ(all Stack... @Debug (p..| Watch 1 g@Trace Exc... @E*.-‘Ent Co...

Memory 1

2. In the Memory window:

Memory 1

]

=11
[ »

Address: |&LED_duty 0

0x20000000: 00 00 8C 42 01 00 OO0 OO OO0 OO 0O OO
0x2000000E: 00 00 80 00 OO0 OO0 O1 OO 00 OO 24 2B
0x2000001C: OO0 00 OO OO0 OO OO0 00 OO0 50 2B 00 08
0x20000028%: 00 08 02 00 OO0 OO0 OO0 OO OO0 OO 00 OO0
0x20000038: AL 54 A5 54 00 OE 27 O7 5F 01 00 0O

%TEICaII Stack... @Dehug (p...| Watch 1 @%Trace Exc... f';-ﬂE*.-‘ent Co..

" ARM



SWYV Trace Windows -

Hd| ®| @
Mame Value Enable
CPICNT 415332359 [+ -
EXCCNT 64820 [+
= Event Counters SLEEPCNT |0 z
. LSUCNT 928019800 [+
= Real-time values of event counters [FoLbcNT 0 | =
[ | 1 -@'JCaII Stack + L... E‘i[:-‘:l:n.lg (printf...[ Watch 1 ,,&';"ETra-:-‘: Excepti... jaEuentCnuntersr
Trace Exceptlons Trace Exceptions a @
= StatIStlcal InfOI"matlon abOUt = | E{ | 7] | ¥ EXCTRC: Exception Tracing | [+ Timestamps Enable
Program exceptions Mum MName Count Total Time Min Timeln  Max Timel % First Time [s] LastTir'ﬂne[s]J
58 ExtIRQ 42 0 0s -
= Trace Data (with ETM Trace only) % {eakass : 0
5
= Time stamps, PC sample, r/w accesses & EdRas 0 0
62 ExtIRQ 46 28 0s 28515431463 | 30766498462
= Updated while target system is running 6 ERQ# 0 0s _
64 ExtIRQ 43 0 0s
65 ExtIRG 49 0 0s
66 ExtIRQ 50 0 0s
7] ExtIRG 51 0 0s
68 ExtIRQ 52 0 0s
69 ExtIRQ 53 0 0s
70 ExtIRO 54 0 0s ﬂ
.@L'ltﬁll Stack = Locals E‘i[ﬁ-‘:lj'.l-;l (printf] Viewer | Watch 1 @Trace Exceptions |°q;E

. ARM



Event Counters

34

Displays real-time values of the specific event counters
Shows the number of times counter ‘rolls over’.
Updated in real time

Ability to Save Counter Data

Right Click and select “Clear All” or “Clear Selection”

Event Counters n &
H| BR| @
Mame Yalue Enable
EXCCNT 1751 Clear All I
SLEEPCHNT 0 Clear Selection i
LSUCNT 26414 Copy Selection to Clipboard |
FOLDCMT ]
. 3ave.. I ﬂ
o Call Stack = L... | 3 P T Yvdre greercepti.., jﬁEﬁ:entCnuntersr

ARM



Trace Exceptions

= Displays statistical information about program exceptions
= Exception name and number, number of times entered
= Max and min time spent in and out of exceptions

First and last time entered

Trace Exceptions n @

H| Iil tﬂ| v EXCTRC: Exception Tracing | v Timestamps Enable

Mum Mame Count Total Time Min Time In Max Time In Min Time Qut  Max Time Out  First Time [s]  Last Time [5]

59 |EdtIRQ 43 0 0s =]
60 ExtIRC 44 ] Os

61 ExtIRG 45 1 0s 33112670463 |331.12670463

62 ExtIRC 46 100 Os 29515431463 37016928558 |—!
63 EIRG 47 ] 0s

64 ExtIRC 48 ] Os

65 ExtIR( 49 ] 0s

[ EwTDE &N i 0 r ﬂ
-.;-'_'lf:-. Stack + Locals E‘ile::..; printf] Viewer Jatch 1 ,,&';%Trace Exceptions |,{.;;E: Counters

; ARM



ITM printf Debugging
Install Private.Debug [ITM.|.0.0.pack

= Double-click on Private.Debug ITM.1.0.0.pack in the Packs directory of your USB
stick

= The Pack will automatically be installed:
- g% Offline This Software Pack helps to setup generic [TM printf debugging for ARM Cortex-M3/M4 class microcontrollers H

1.040 3 Remove This Software Pack helps to setup generic ITM printf debugging for ARM Cortex-M3/M4 class micrecontrollers

= Open the Manage Run-Time Environment window in pVision and browse to the Debug
software component:

Software Component Sel.  Variant Version  Description
” CMSIS Cortex Microcontroller Software Interface Components
& DAVE3 | Configuration Files generated by DAVES

EE 3 Debug E]

L ¥ ITM [+ 1.0.0 Support for printf debugging using the ITM in ARM Cort 4

Device i;} System Setup I
Clickion|the Iinitc:: open|the helpfile

‘ Drivers Unified Device Drivers
& File System MDE-Pro '6.0.0 File Access on varicus storage devices
& Graphics MDK-Pro 5240 User Interface on graphical LCD displays

ARM
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Setting the _ DBG_ITM Define

37

If not done, stop (@) debugging and leave
the Debug view ([@).

Go to Project = Options for
Target ‘XMC4500-F100x1024’ (or
press ALT+F7) and click on the C/C++
tab.

Enter DBG ITMin the
Preprocessor Symbols = Define box

-

Options for Target "XMC4500-F100:1024"

Device | Target | Output | Listing | User C/Ce+ | fzm | Linker | Debug | Litilties |

Preprocessor Symbaols

-
E;.eﬂne; |_DEG_ITMJ
Undefine: ]

Language / Code Generation

[ Execute-only Code
Oiptimization: IW
[ Optimize for Time

[ Split Load and Store Multiple
| One ELF Section per Function

[ Strict ANSIC

[ Enum Container abways int

[ Plain Charis Signed

[ ReadOnly Posttion Independent
[ Read-Write Position Independent

Wamings:

| “unspecifieds j
-

[ Mo Auto Includes
[ C99 Made

Include |
Paths

Misc

Cortrols |—dlag_suppress='lﬂﬂ

Compiler  |-¢ —cpu Cortex-M4 fp g 00 —apcs=interwork —diag_suppress=188
caontral |- C:workspace'ws3.1.10\Relax_kit\RTE

string

oK

Cancel

Defautts |

Help

ARM




Enabling Trace in |-LINK

http://www.keil.com/support/man/docs/jlink/jlink_cortextrace.htm

= Click on the Debug tab.

= Click on Settings. A new window opens
(Cortex JLink/|Trace Target Driver Setup)

3.

4.

38

Click on the Trace tab
Check Enable

Enter the correct Core Clock:
120 MHz

Click OK twice

Cortex ILink/JTrace Target Driver Setup @
' D Flash Download
race Settings
Trace Cache Lines  |2ZM -
v
V' Enable Core Clock: I 120.000000 MHz ™ Use Cache File {max. 1GB)
— Trace Port — Instruction Trace — Timestamps
[Setal Wire Output - UART/N=] | | PC Sampling W Enale Prescaer: [1 ]
—SWO Settings——————— Prescaler: | 102416 > | | | ~Trace Everts
Prescaler  Core Clk ;m [~ Periodic F‘eriud:l <[isabled:> [ CPI: Cycles per Instruction
[~ on Data RAW Sample [~ EXC: Exception overhead
Clock: [ 1.000000 MHz - ™ SLEEP: Sleep Cycles
- race
¥ Autodetect max SWO Clk [ Ensble [™ L5U: Load Store Unit Cycles
[~ FOLD: Folded Instructions
ETM not supported W EXCTRC: BException Tracing
—|TM Stimulus Ports
K Port 24 23 Port 16 15 Port 8 7 Part 1]
Enable: |kxFFFFFFFF wivlvivivivivlv wiviviviviviviv wivivivivviviv [vivivvivivivie
Privilege: I{br.ﬂ'I]'I]'I]'EI'I]'IlE Port 31.24 [ Port 23.16 [ Port 15.8 [ Pot 7.0 [
ok | Canced | ipoh |

ARM




Add Code to Main.c

= At the top of the file add

#include <stdio.h>

= In the main function’s while loop, after the
CNT001 GetEvtCountValue (&CNT001 Handle0O, &CountVal) ;

= Add
printf ("Count value = %d\n\r'", CountVval);

39
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Rebuild the Project and Download to Target

= Go to Project > Build (or press F7) to start the build process

= Go to Flash > Download (or click on i ) to download the program into the target’s
Flash memory

= Go to Debug > Start/Stop Debug Session (or press CTRL+F5) to switch to the
uVision debugger.

= Go to View - Serial Windows - Debug (printf) Viewer to open that window that
shows the printf output

= Run the program (press F5)

; ARM



Debug (printf) Viewer

A Chuworkspace\ws3.1.10\Relax_kit\Relax_kit.uvprojx - pVision
File Edit Wiew Project Flash Debug Peripherals Tools SVCS Window Help
NEd@| & s@| 2 | |® B M™ 8| EE/EE B osw las(@ e & &[E7) A
o | = = =15 — =
& 2olooo o OREEEIEIZ- = - 8- x-
Registers a Disassembly 13 &3
Register I‘u"alue I; 0x08001C96 SRALS DCW OxSARS5 -
EE 252 LDR R0, = Vectors
00000000 o:0x08001C98 4804 LDR r0, [pc,#40] ; @0x08001CC4
00000000 293: LDR Rl, =0xEQOOEDOD8 ;*VIOR register i
00000000 0x08001C84 430B LDR rl, [pc,#44] ; @0x08001CCS |
00000000 294: STR RO, [R1] -
(00000000 (™ b
Serial.c Retarget.c PWMSPD01_Conf.c Main.c PWMSPOO1.c core_cmd.h v X
(00000000 B - =
(00000000 285 :* Reset Handler */ s
00000000 286 Reset_Handler PROC
00000000 287 EXPORT Reset Handler [WEZE]
00000000 288 IMPORT SystemInit
00000000 289 IMPORT _ main |:|
00000000 230
------- R13(5P) (00000000 291 ; Remap vector table
------- R14 (LR} 00000000 D 242 LDR R0, = Vectors -
""" R15(PC) :03001C98 v| €| [Tl | 3
[=] Project | = Registers Text Ed'rt{:r,-{ Configuration Wizard ,-‘r
Command o [B@] Debug (printf) Viewer o
+ ||Count walue = 26 -
Target info: Count wvalue = 28
__________ Count walue = 26
Device: XMC4500-F100x1024 Count wvalus = 2§
VIarget = 3.300V _ |lcount walue = 2§
State of Pins: TCEK: 0, TDI: 0, TDO: O, TMS: 16, TRES: B, TRST: 1 = |count walue = 2§
Hardware-Breakpoints: 6 Count walue = 168
Software-Breakpoints: 8192 Count walue = 168
Watchpolints: 4 -~ |[count walue = 16 3
< | 1] | b -
S 1|1 ] »
AS5IGH BreakDisable BreakEnable BreakKill BreakList BreakSet BreakRAccess | Q:jCaIIStaclr.— Locals @Debug[printﬂ Viewer | Watch 1 Memory 1
Trace: SW Buffer Overrun J-LIMNK / J-TRACE Cortex tl: 7.69997717 sec L:292 &1 CAP NUM SCRL OVR RAW
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ULINKpro
Debug and Trace Adapter

* Programming + Run Control

= Memory + Breakpoint Access

= Serial Wire Trace (SWO)
= 100 Mbps (Manchester Mode)
= |ITM and Data Trace @ CPU speed

= ETM Streaming Trace
= Up to 800 Mbps
= 100% Code Coverage and Performance Analysis

SWO ETM
i

42

okl

ULINK 7o
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ULINKpro

Fastest Data Trace

= |00 x faster than most other MCU solutions

= Real-Time data trace analysis

Miri Time: Max Time: Rangea: Grid:

326.0550s | 100.0000s | 5.000000s

Zoom: Setup Min/Max:

[ ]3] () | [ ] [ e ] e

i Analog
I Bit

= CPU operates at full speed

State

:
.

v 7538970008
L Jlegstesr e Hexadecimal Values

= No overflows or lost data BRSNS S 5 . |
= MDK gives clear visibility into application 5 XW@? X ot | e

H ! ! ' Remove Signal "ADCR’
behaViOU r . [z Add "ADCR to... |

1 H
ADDR
Mouse Pos Cursor Delta
= Time: 1521230 s 1579862 s -35.56320 s = 00278837 Hz
E Oldvalue: 1.07374e+009 3.221123e+009 -2.14743e+009
NewWalue: 0 3.22173e+009 -3.22123e+009
PCS: 0x000154 0x000180
0— . ; ; . —
I I ——— . | . R
145.0000 S5 [MIW) 2450000
5 s 3
‘ [ ]

SWO ETM
|00 Mpbs Streaming

. ARM
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ULINKpro

Streaming Instruction Trace

* What is Streaming Trace!

= Trace data transferred in real-time to debug host

= Trace for minutes, hours, or longer
= Required for full code-coverage and
timing analysis

= ULINKpro

= Only solution to stream trace directly to PC

= Search trace data
= Save trace data
= Function trace

Synchronized to source code

44

ETM

Streaming

Trace View @
Display:  Full Trace |E|| ;ﬂ |E||Time |Z|| [+  Function Trace | H | ﬂ
Time Address / Port  Instruction / Data Function / Extra Info
0.000 135 0680 5| X : (00000668 MOVl #0dl ADC Initt " MVIC->ISER[{{uint32_t)IRQn) >> 5)] = (1 << ({uint32_... d
X: 00000066 LsL .l ADC Init:
X1 000000670 LSR  r2,r,Z5 ADC Init:
K2 000000674 MOV r3,#0xE000E000 ADC Init:
X 000000678 ADD 232 L5022 ADC Init:
X:0:0000067C | STR  rL,[r2,20:100] ADC_Init:
X+ 000000680 NOP ADC Init: " }"
0.000 135 380 | X: 000000682 BX I ADC Init " }"
0 0000006 FA LDR D, [pc#188] ; @0x000007B8 | main: " SysTick_Cenfig(SystemCoreClock/100);  /* Generate in..
X:0x000006FC | LDR  10,[r0,20x00] main:
X2 0000006 FE MOV 2 #hbd main:
X 000000702 uony 1, r2 main:
X2 000000706 CMP 1, #0:1000000 main: " if (ticks » SysTick_LOAD_RELOAD_Msk) return (1);
1 000000704 BCC  0x:0000070E main:
| [X:0x0000070E | BIC Dl #0xFFO00000 " SysTick->LOAD = (ticks & SysTick_LOAD_RELOAD_Msk) ...
X1 000000712 SUB 0,0, 2001 main:
K2 000000716 MOV r2#0xE000E000 mairn:
X:0:00000714 | STR rD,[r2,20:24] main:
X:0:0000071C | MOV (0, £0xFFFFFFFF main: " NVIC_SetPriority (SysTick_IRQn, (1<<_ NVIC_PRIO_BITS) -...
X1 000000720 MOV 2 #hdF main:
1000000724 | CMP 020400 main: " ifRQN < 0){"
0.000135700 s X: 000000726 | *BGE 000000740 main:
X:0:00000728 | LSL  13,r2,227 main: " SCB->SHP[((uint32_t) (IRQn) & 0xF)-4] = ((priority << (8 ..
X2 00000072C LSR  r3,13,#24 main:
X:0x00000730 | LDR  f7,[pc,#136] ; @0x000007BC | main:
X 000000732 AMND 12,0, #0dF main:
1 000000736 SUB 122 2004 main:
X:0:00000734 | STRE  13,[/7.r112] main:
X1 0:0000073E E (0000074 main:
X2 000000742 NOP main: " }"
X1 0:0000074E MOV 2000 main: " SysTick->VAL =0; /* Load the Sy... =
X2 0x00000752 MOV r2 #0xE000E000 mairn: ﬂ
Instruction (ETM)
Function Mame : "main"
Src Module i Blinky.c
Src Line 1 1141

ARM



ULINKpro
Advanced Debug Capability

= Streaming Instruction Trace = Code Coverage
= Debug historical sequences = Implement 100% accurate Code Coverage on
= Full details of execution history silicon
= Application Soak testing over long periods = Essential for validation and verification
of time = Fastest Data Trace
= Performance Analysis = 100 times faster than any other solution
= Optimize and Profile Applications = CPU at full speed
= |dentify hotspots quickly = No overflows or lost data

SWO ETM
i

] ARM




Creating Applications using Software Packs
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Objective: Blinky Project with RTOS

= We will create a new project from scratch, using;
= CMSIS-CORE
= Startup Files for CMSIS
= CMSIS-RTOS compliant Keil RTX

= Later, we will add a USB driver and Middleware to set and reset the LEDs from a PC

. ARM



Create a New Project

= Open pVision and click
Project > New pVision Project...

|. Click New folder
2. Enter Name: RTOS_Blinky
3. Click Open

= Enter File Name: RTOS_Blinky
= Click Save

48

E Create Mew Project

@U'| .« CDRIVE (C:) » projects »

Organize « New folder

& CORVE(C) ~ Name

| DAVE-31.1(— :
, = | RTOS Blinky a
| inetpub

. Keilvd

. Keilvd_Eval
. Keilvs10

. Program Fil
. Program Fil
. ProgramDa
. projects

temn

File name:

- |4¢ | | Search projects

A=

Date modified

16.05.2014 13:37

L1

0 ]
Type
File folder

Save as type: |Project Files (".uvproj; *.uvproj)

“ Hide Folders

E Create Mew Project

@Qﬂ | <« projects » RTOS_Blinky

Organize « New folder

. inetpub 4 Name
| Keihvd
| Keilvs_Eval =
. Keilvs10
. Program Fil
. Program Fil
. ProgramDa
| projects
. RTOS_Blir
, temp

Llzer= |

Date modified

MNe items match your search.

L1

File names:| RTOS5_Blinky J

Save as type: [Project Files (*.uvproj; *.uvprojx)

“ Hide Folders

=]

Cancel

ARM



Select Device for Target: XMC4500-F100x 1024

49

Select Device for Target 'Target1'...
CFU

Vendor:  Infineon
Device:  XMCA4500-F100x1024
Toolset:  ARM

Search: I

4% KMCL000 Series
=4 XMC4000 Series
4 XMC4100
4 XMC4200
4 XMC4400
=4 XMC4500
€1 XMC4500-E144x10
o
€1 XMC4500-F100x76
€1 XMC4500-F144:10

- Infineon ;I

< I RN

Description:

The ¥MC4000 family marks a comerstone in microcontroller design for
realtime critical systems. With XMC4000 Infineon combines is leadi
perpheral set with an industny-standard ARM® Cortex™-M4 core. Fe
Infinean’s powerful peripheral set, configurable to specific applicatio
requirements, XMC4000 is the ultimate choice for today's industrial
solutions. This family is designed to tackle the imminent challenges ¢
improving energy efficiency. suppaorting advanced communication p
and reducing time+{o-maret. Family members operate even in high+
environments of up to 125 “C, granting you access to their exceptior
in all comers of your system.

i | b

-~

ok |

Cancel

Help

ARM



Manage Run-Time Environment

Select Software Components

= Expand CMSIS
= Select CORE

= Validation Output shows required
software components

= |nValidation Output click on
Infineon::Device:Startup

= You will be automatically directed to the
required component

= Select the component

Expand CMSIS:RTOS (API)
= Select Keil RTX

= Click OK

50

Manage Run-Time Environment

=

Software Component
=€ CMSIS

¥ CORE

¥ Dsp

=4 RTOS (AP])
¥ Keil RTX

@ Debug
= @ Device

W Startup
@ Dirivers
@ File Systern
& Graphics
@ My Class
& MyVariant
& Network
€ UsE
€ wolfssL

Sel.  Variant
r—
[v
=
|7
=
S
MDK-Pro
MDE-Pro
MDK-Pro
MDE-Pro
wolfs5L

Version

3.30.0
142
1.0
4,740

151

6.0.0

5.24.0

6.0.0
8.0.0
2.00

Description

Cortex Microcentroller Software Interface Compenents
CMSIS-CORE for Cortex-M, 5C000. and 5C300
CMSIS-DSP Library for Cortex-M, SC000, and 5C300
CMSIS-RTOS AP for Cortex-M, SC000, and SC300

CHSIS-RTOS BRTX implementation for Cortex-b, SC000,..)

Startup, System Setup
Systemn Startup for Infineon XMC4000 device series

Unified Device Drivers

File Access on various storage devices

Uszer Interface on graghical LD displavs

IP Metworking using Ethernet or Serial protocols

LSE Communication with various device classes
wiolf550: 550L/TLS and Crvpt Librany

[‘u‘alidatiun Output

] Descripticn

[ Resolve H Details

(o ) o

Help

ARM




Add Code

your RTOS_Blinky project directory

= Expand Target | in the Project view

= Right click on Source Group | and select

Add Existing Files to Group ‘Source Group I’...

= Click on main.c and LED.c
. Click Add
2. Click Close

51

Copy the files main.c, LED.c,and LED.h from the Code directory on the USB stick to

Project 7 (@
=224 Target1
&3 -
@ CMS aﬁ\ Options for Group "Source Group 1. Alt=F7
@ Devis Add Mew Ttem to Group ‘Source Group1'...
Add Existing Files to Group "Source Group 1'...
Add Grouo...
k! Add Files to Group 'Source Group 1' @
Look in: |} RTOS_Binky | £ B
Mame . Date modified Ty
| RTE 16.05.2014 13:53 Fi
= LED.c 12052014 17:15 C
|| main.c 16.05.2014 13:54 C
F] [T ° 3
File name: |"main.-:" "LED 2"

Files of type: |C Source file (*c)

ARM



Work with the Code

= Double-click main.c.The file opens in the editor
= You'll notice a lot of red x’s and warning signs

= Add required include files by right-clicking in the code (around line 10)
= Click on Insert ‘#include file’ and select XMC4500.h

[ ] -
= Repeat for cmsis_os.h [£] mainc

1 ]
2 RL-ABM - RTX
3 _______________________________________________________________________
4 % Hame : BLINEY.C
= Purpose: RIX example program
.E _______________________________________________________________________
7 = Thi=z code iz part of the RealView Run-Time Library.
8 * Copyvright (c) 2013 EFEIL - An AERM Company. 411 rights reserved.
g e

10 Finclude "XMC4500.h"™ FFf Device header

11 finclude "cm=si=z o=.h" S ABM::CMSTS:RTOS5:Eeil RTX

12 Finclude "LEL. RW™

L] EimemTindas IDTE Mearmecsmant o w0 FF Meremmmant ool ocssd A

= Errors and warnings should disappear
= Press CTRL+*S to save the file

52
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Required RTOS Settings

53

Double-click RTX_Conf_CM.c.The file opens
in the editor.

Click Configuration Wizard tab (at the
bottom of the file)

Graphical representation of the configuration
files appears. Click Expand All

All available settings for Keil RTX are displayed

We need to change the RTOS Kernel Timer
input clock frequency [Hz] to 120 MHz as this
is the core frequency

Click on 12000000 andadda 0
Press CTRL+S to save the file

RTX_Conf CM.c v X
| Expand All | Caollapse Al Help [ Show Grid
Opticn Value
= Thread Configuration
Mumber of concurrent running user threads &
Default Thread stack size [bytes] 200
Main Thread stack size [bytes] 200
Mumber of threads with user-provided stack size 0

Total stack size [bytes] for threads with user-provided stack size 0

Check for stack overflow [+
Processor mode for thread execution Privileged mode
-I--RTX Kernel Timer Tick Configuration
Use Cortex-M SysTick timer as RTX Kernel Tirner [+
[ RTOS Kernel Timer input clock frequency [Hz] 12000000 |
RTX Timer tick interval value [us] 1000
—I--Systern Configuration
—|--Round-Robin Thread switching [+
Round-Robin Timeout [ticks] 5
—|-User Timers [+
Tirner Thread Pricrity High
Tirner Thread stack size [bytes] 200
Timer Callback Queue size 4
ISR FIFQ Queue size 16 entries

Text Editor )[ Configuration Wizardl/

ARM



Build the Project

= Press F7 or click Project - Build target to start the build process
= The project should build without and error or a warning

Build Output 1 g
Build target 'Target 1° -
conpiling LED.co. ..

conpiling main.c...

compiling RTX Conf CM.c...

agsenmbling startup XMC4500.=...

compiling system XMC4500.c...

linking...
Program Size: Code=9&6T6 RO-data=688 EW-data=9%2 ZI-data=4756
".\RTDS_Elinky.axf" - 0 Error(=s), 0 Warning(=).

4 ;
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Select the J-LINK Debugger

= The XMC4500 Relax Kit has an integrated J-LINK debug adapter

55

To change default adapter, click on ULINK2/ME Cortex Debugger and scroll down

until J-LINK/J-TRACE Cortex
2. Click on Settings, to check the connectivity between the target and your PC

P

Options for Target "XMC4500-F100:1024"

Device | Target | Output | Listing | |zer | C/C+ | Asm | Linker mlebug | Lkilties |

Settings || * LN LLINKZ2/ME Cortex Debugger

" Use Simulator
[ Limit Speed to Real-Time

[v Load Application at Startup
Initialization File:

[v Runto maini)

Restore Debug Session Settings
Iv Breakpoints

v Toolbox

[ Watch Windows & Peformance Anahyzer

Iv Memory Display

Iv System Viewer

=

ﬁeﬂings |

ULINKEZ/ME Cortex Debugger
Altera Blaster Cortex Debugager

Stellars 1CDI
/[ Signum Systems JTAGjet
e SN/ TRACE Cotiox
J li IULIMK Pro Cortex Debugger
MULink Debugger

Silabs UDA Debugger
i ST-Link Debugger

[ BriCMSIS-DAP Debugger
Fast Models Debugger

rs

-

b main{)

(=

I E i i T e

[+ Memoary Display

[v System Viewer

ARM



Enable the SVV Port

= pVision will try to connect to the J-LINK using a JTAG port.This is not available on the

Relax Kit

= Click on Port: JTAG and set to SW

= The connected device will be identified
automatically

56

Cortex ILink/)Trace Target Driver Setup

Debug | Trace ] Flash annlnad]
J-Link; / J-Trace Adapter

SN:  [551008772 ~|
Device: | J-Link Lite-XMC4000 Rev.1
Hw: | vi00  di:| v482

FW - J-Link: Lite-XMC4000 Rev.1 o
Part: Mz Clock:
B~ | |2wHz ~

Auto Clk |

SW Device

IDCODE

Device Mame

SWD

(® 02BAD1477  ARM CoreSight SW-DP |

=
~

Detected|Device)lD

Connect & Reset Options

Connect: |Momal

[v Reset after Connect

| Heset: |NDITI'IEI|

Cache Options

ﬂ Iv Cache Code

v Cache Memany

e |
ot

=i

|
|
——

Download Options

[ Verfy Code Download
[ Download to Flash

Interface TCRAP Misc
Metworle Settings
(* USB " TCP/IP g :
IP-Address Port (Auto: 0) Mﬂdﬂeﬂﬂ JLink Info |
Sean | — = = ] =
| 27 D] | JLink Crd |
State: ready
OK | Cancel | |




Enabling Trace in |-LINK

57

Click on the Trace tab
Check Enable

Enter the correct Core Clock:
120 MHz

Click OK twice

Cortex JLink/ITrace Target Driver Setup

(=]
' D Alash Download
race Settings
Trace Cache Lines  |2M =
V' Enable Core Clock: I 120000000 MHz [™ Use Cache File imax. 1GB)
— Trace Port — Ingtruction Trace — Timestamps
[Serial Wire Output - UART/N <] | | ~PC Sampling W Enable Prescaler: [1 7]
—SWO Seftings———————— Prescaler: | 102416 > | | ~Trace Events
Prescaler:  Core Clk /[ 120 [T Periodic Perod: Im [~ CPI: Cycles per Instruction
on Data R/ Sample [T EXC: Exception overhead
Cock: [ 1.000000 MHz - : I~ SLEEP: ST:tep Cydles
¥ Autodstect max SWO Cl _IEr r:nz:;e [~ LSU: Load Store Unit Cycles
[~ FOLD: Folded Instructions
ETM not supported ¥ EXCTRC: Exception Tracing
—ITM Stimulus Ports
3 Port 24 23 Port 16 15 Port 8 7 Port 0
Enable: |{b:|—|-|-|-|-I-I-I- Wiviviviviviviv wivivivivivivive vwiviviviviviviv vivivivivivivie
Privilege: [&00000008 Pot31.24 ¥ Por23.16 [ Pot15.8 I~ Port 7.0 [~

ok | Cancel | pny
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Start a Debug Session

= Go to Debug > Start/Stop
Debug Session (or press
CTRL+F5) to switch to the

uVision debugger.

= During the start of the debug
session, yVision loads the
application, executes startup
code, and stops at the main C
function

= Click Run & on the toolbar.
LED| and LED?2 will start flashing
alternately
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kA C\projects\RTOS_Blinky\RTOS_Blinky.uvproj - pVision

File Edit View Project Flash
=a" -1
& EH @ 0o 0

Debug Peripherals Tools

a

SVCS
| | m

Window

Help

| [# AFIO_ESS_Enum

[E=% R ===

Hae|@ e ©el[d]

SR RE=RN R

Registers o @ Disassembly o @
Register | Value I; Ox080004F0 ETF3 B Ox080004DR e
= Core 78 SvstemCoreClockUpdate () ;

RO 300000000 >0x080004F2 FOOOFCAT BL.W SystemCoreClockUpdate (0x08000E44)
A1 00000000 79! LED Initialize(): Jf* Initialize the LED=s =7
R2 (00000000 go: L
R3 00000000 0_)(0-30004F6 FT7FFFFTD BL.W LED Initialize (Ox080003F4) -
R4 00000000 d v
22 &gggggggg RTX_Conf_CM.c startup_XMC4500.5 _main.c v X
R7 (00000000 &0 L = Thread 5 '"clock': Signal Clock -
R& (00000000 61 L A
RS Q00000000 62 [|void clock (void const *argument) {
R10 (00000000 63 for (:;:) {
R11 00000000 64 osSignalWait (0x0100, osWaitForewver); /* wait for an event flag 0x0100 */
R12 (D000 635 osDelay (20} ; /* delay 80ms */
R13 (5F) 20000830 66 }
R14 (LR) (x080014F5 &7
R15 (PC) (x080004F2 68
HwPSR (01000000 69 osThreadDef (phasel, osPriorityNormal, 1, 0); =
+ Banked 70 osThreadDef (phaseB, osPriorityNormal, 1, 0):
-+ System T1 osThreadDef (clock, osPricrityNormal, 1, Q)
=l Intemal 72
Mode Thread hd 73 L|:_| ————————————————————————————————————————————————————————————————————————————— =

ﬂ Project = Registers

Command

JIAG zpeed: 1539 kHz

Load "C:\\projects\\RTO5 Blinky\\RTC5 Blinky.axf"

* JLink Info:

4 I

Performing XMC4500 reset

>

BASS5IGN BreakDisable BreakEnable BreakKill BreakList BreakSet

Call Stack + Locals

Marne Location/Value Type
¥ osTimerThrea.. 0x08001518 Task
o [EREZ o-080004F2 Task
¥ main 0:4080004F2 int f()

. ¥ o idle demo... | 0x0800054C Task

=]

-glj Call Stack + Locals | i Memary 1

J-LINK / J-TRACE Cortex

t1: 2176.22396130 sec  L78

ARM



Add more Debug Information

= End the session by clicking Stop @

= Go to Debug > OS Support 2>
System and Thread Viewer

= Go to Debug > OS Support 2>
EventViewer

* Go to View =2 Trace 2 Trace
Exceptions

= Go to Peripherals - System
Viewer = PORTS - PORTI
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kA C:\projects\RTOS_Blinky\RTOS_Blinky.uvproj - uVision

File  Edit Flash SVCS

SE@| s s | | | =
slRolare o> |DR[E

View Project Debug Peripherals Tools Window Help

Z-m-

&= J= iz | @ AFO_Ess Enum
- @

Registers 1 [@ Instruction Trace R [@] System and Thread Viewer L ]|
Reqister | Value I; Filter: |Execmion—NI i Value
= Core Opcode Thread Stack Overflow Check: Yes j
GC0000000 ' Thread Usage: Available: 7, Used: 5
16362 Ret = — I
00000001 Hm
(0000000 1 gigﬁ gg
5o o - Pty Stte | Dely —Event Ul e
(00000000 16356 Enttry 255 | os_idle_demon 1} Running
7 (00000000 16387 Entry 5 |clock Normal  [WaitJANDI [ 030000111 05010
Re 00000000 Eigi E::”"“ 4 | phaseB Normal | Wait DLY (SRS 0:0000 0:000
Ty s
R3 (<0C000004 16370 Entry - BE phasel Mormal Wait_DLY -
R10 (00000000 16371 Ret | 2 main Mormal Wait_DLY
R11 (00000000 ! LI i - =
R12 00000000 1 osTimerThread High Wait_MBEX -
RTX_Conf_CM.c F X K | »
(i L. aONNE S | Expand Al | Collapse All | o
=] Project | & Registers Text Editor I:'\Coni"lguriiti(:m Wizard / Symbols | System and Thread Viewer |
Command o @ Trace Exceptions o @
Device: XMC4300-F100x1022 i [ﬂ | i§| 7] [v  EXCTRC Exception Tracing | [ Timestamps Enable
VTarget = 3.300V -
State of Pins: TCK: 0, IDI: 0, TDO: 0, TMS: 16, TRES: 8, TR31 MNum Mame Count Total Time Min Time In Max TimeIn [
Hardware-Breakpoints: & 12 DebugMonitar 0 0s j
Software-Breakpoints: 8192 1
Hatchpoi 14 PendSV 0 0s
atchpoints: 4 —
JTAG speed: 1539 kHz =[] 15 SysTick 5452 11.430 ms 1.967 us 4,650 us
— il 16 ExtIRQ 0 0 0s
Load "C:\\projects\\RTOS5_Blinky\\RTCOS5_Blinky.axf" 17 ExtIRQ 1 0 0s
* JLink Info: Perf XHMC4500 T &
i ink Info r"e:r orming X rese . 1 E4IRQ 2 0 0=
> « | f
BAS5IGN BreakDisable BreakEnable BreakKill BreakList BreakSet r;-‘jCaII Stack + Locals | Watch 1 ,;"Té'jTrace Exceptions | Memory 1

Trace: Data Overflow

J-LINK / J-TRACE Cortex

t1: 5.45350883 sec

ARM



Kernel-Aware Debugging

Event Viewer

[Load...|| MinTime Max Time  Grid Zoom Update Screen Jump to Transiton [~ TaskInfo [ Cursor
10.809667ms | 13.581s |0.2s |[In |[Qut] Al ||| Stop || Clear | ||Code |Trace|| [Prev |[Next||[™ show Cydes
g 5 : 5 : 5
= System and Thread Viewer = | el de@ss) || e @s5) ;
=< | | | | |
together with EventViewer helps "~ U o
to track the progress of the 3 ;
-E- 1 1 1 1 1 1 E 1 1 1 1 1 1
P rog ra m 1 1 1 1 1 1 E 1 1 1 1 1 1
] 1
i 1 1 1 1 1 1 E 1 1 1 1 1 1
ﬂﬂem and “‘lead w' -E- 1 1 1 1 1 1 E 1 1 1 1 1 1
prﬂpertl"r L:_‘AE 1 1 1 1 1 i 1 1 1 1
[%]
E SjlfStem _3 1 1 1 1 1 1 1 1 1 1
T+)
&
o
10,7802 = 121802 =
3|
Symbols | Event Viewer | System and Thread Viewer
255 | os_idle_dernon Running
5 clock Mormal Wait_AMD 00000 00100 40%
4 phaseB Maormal Wait_DLY 00000 00001 4%
3 phaseA Normal  [HGHERSNEISES 0:0000 00001 0%
2 main Mormal Wait_DLY 32%
1 osTimerThread High Wait_MEBX 40%
60 Symbols | Event Viewer System and Thread Viewer




Trace Exceptions

Trace Exceptions a @

= Displays statistical information about —
Program exceptions Mum Mame Count Total Time Min Timeln  MaxTimeln  Min Time Qut Max Time Out  First Time [s]  Last Time [s]

MonMaskable 0s .
0s

Os
O0s
0s

HardFault
MemoryManage...
BusFault

of times entered ¢ Unmtn

= Exception name and number, number

[ RN I = VR o ]

Os 0.00094083 0.00094083

12 DebugManitor 0=

15 SysTick 3622 28.564 ms 1.967 us 4,650 us 995,375 us 998.033 us 0.00191702 1362291700
. 16 ExtIRQ 0 Os
exceptlons 17 EdRQL 0s
18 ExtIRQ 2 Os

L] L]

= First and last time entered o |EdRQ3 02

20 | ExtlRQ4 0s
A |ExIRQS 0s .

9_| Call Stack + Locals atch 1 Mﬁf.i"i Counters | & Memory 1

0
0
;
1
= Max and min time spent in and out of » s o T
0
;
0
0
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System Viewer

PORTL h G
. . : . B
= Displays information about peripheral Property Value
: 5 our ooz |
regISte I'S PO 1:value = The cutput level of Pnxis 1.

: . 1: value2 = The output level of Pnxis 1.
= Allows on-the-fly debugging of Special 3 G- valuel = Tre cutput level of Prx 0.

. . P2 assianwvalue 1: value? = The cutput level of Pnaxis 1.
FU nCthn RGngte s (SFRS) P4 - g” —— 0: valuel = The ocutput level of Pnxis 0,
. P5 0:valuel = The output level of Pnaxis 0.
u Use |t to: Pa 0: valuel = The cutput level of Pnaxis 0.
. . . P7 0:valuel = The output level of Pnaxis 0.
= View peripheral register property values P8 0: valuel = The output level of Pruxis .
. .. . . Pa 0:valuel = The output level of Pnaxis 0. e
= VleW addltlonal lnformatlon about a property P10 0: valuel = The output level of Pnx s 0.
. . . . P11 0:valuel = The output level of Pnaxis 0.
= Change properties at runtime (click into the value 12 0: valuel = The output level of Pracis .
f|e|d and enter a new value) P13 0: valuel = The output level of Prais 0.
P14 0: valuel = The cutput level of Pnaxis 0.
P15 0:valuel = The output level of Pnaxis 0.
OMR |
P1 -

[Bit1] RW (@ Ux.dﬂﬂlﬂlﬂﬂ:l Edditiﬂﬂahinfnrmatinn
Port n Output Bit 1 e RAARIRAC ISR,
0:valuel = The cutput level of Pnaxis 0.

[ ]

1

Symbols | PORTL | Event Viewer | System and Thread Viewer
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Extending the Project with USB
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Adding USB Functionality to the Project

Evaluation Detachable
= To control the LEDs via a PC based - S Debugger
program, we will use the Micro USB port | ™™ .. saerxi L R‘é‘;lﬁ‘i‘:}ir Pouer

next to the RJ45 connector fse0000000s 00006 0000
@@@@@@@@C@@@@C@@@@

[ (RO
' (n:)[n]

BUTTON2
gert amm LED2

acs
@ot
3ok
EE

JUTTON4
- LEDL

XHC‘:SOO Relax/Relax Lite Kit-Vi1 o

-
1
|
i uuu.mh '\eon.com/xmc dev 2
1

@@@@O@@@@@@@ OICIOD M .
J )2 °©©©©©O©©©©©©© @@@@; (eeoes e

Pin Header X2

12 MHz XTAL Cortex Debug

S Debu
qSPI Flash (10Pin) ‘i

Micro USB

microSD Microcontroller XMC4500

User

Buttons & LEDs Behugile

Micro USB
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CMSIS-Driver 2.0 Software Packs

Microcontroller Device Middleware

‘i . Startup/System gzntril
= API describing peripheral | ructs

driver interfaces for use || USB Controller USB Device Driver USB Device

i I
middleware stacks and (174 = U USART Driver USARTL

M M | H
user applications cehernee [ Ethernet PHY Ethernet PHY FEREE
. . Networking
= Generic and independent ! I_~
Ethernet MAC Ethernet MAC

of a specific RTOS |

. SPI1 SPI #1 :
= Covers a wide range of E | S Graphics

use cases for the spi2. 5 SPI #2

supported peripheral spioo SDIO MCI Driver File System
I
types o B I NAND Flash Driver u

Memory Controller
o |
u

|nf|ne0n..XMC4000_DFP ON:3 E USB Controller USB Host Driver
provides compliant drivers |

RTE Device.h
for USB —

Configuration File
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Manage Run-Time Environment
Select USB Middleware Components

| Sto P th e D e b ug S es S i O n Manage Run-Time Envircnment @
Software Component Sel.  Variant Version  Description
| | CI iCI( On ‘ ’ CMSIS Cortex Microcontroller Software Interface Compenents
’ CMSIS Driver Unified Device Drivers compliant te CMSIS-Driver Specifications
’ Device Startup, System Setup
u Expand USB ’ File System MDK-Pro 600 Eile Access on various storage devices
’ Graphics MDK-Pro | 5.24.0 User Interface on graphical LCD displays
m Select Co RE @ Network MDK-Pro | 6.0.0 IP Metwerking using Ethernet or Serial protocels
= ’ USE MDK-Pro  |6.0.0 USE Communication with various device classes
o % Host 0 6.0.0 USE Host
u EXPand USB:DeV|Ce &% Device [E 6.0.0 USB Device
¥ CORE [+ 6.0.0 USE Core for Cortex-M
= ’ Device USE Device Classes
- Set H I D to I P MSC 0 6.0.0 USB Device: Mass Sterage Class (MSC
. @ HID 1 6.0.0 USE Device: Human Interface Device (HID) Class
u C I Ic I( Reso Ive @ Custom Class |0 - 6.0.0 USE Device: Custormn Class
s CDC 0 6.0.0 USE Device: Communication Device Class (CDC
. s ADC 0 6.0.0 USBE Device: Audio Device Class (ADC
- C I I C I( o K 4 Host USE Host Classes
Validation Qutput Description
[ Resolve { [Select Packs] l Details l | OK Cancel Heu
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Add USB HID Template File

=N Jﬁ Target1
. . wl' | BExpand Al | Collapse Al
u nght Clle on source GI‘OUP I and seIeCt E. LED.c 4% Options for Group ‘Source Group 1'., Alt+F7

Add N | G ‘S G I’ & o |
dd New Item to Group ‘Source Group I’... | _¢cuss et tentoGow souce Group .
_____ @ RTH_ Add Existing Files to Group "Source Group 1'...
I. Click on User Code Template o
. [ Add Mew Item to Group "Source Group 1 @ﬁ
2. Scroll down until you see
. C—t‘ C Fie () Add template file(s) to the project.
. . ile (.o
Device:HID. Click on it > Component -
. ; RTOS:Kel RTX CMSIS-RTOS Memory Pool -
C‘ C++ File {cpp) ry J
3. CIICI( Add A A File o RTOS:Keil RTX CMSIS-RTOS Message Queue
- ) RTOS:Kel RTX CMSIS-RTOS Mutex
h | Header File (h) RTOS:Keil RTX CMSI5-RTOS Semaphore
5 _ RTOS:Kel RTX CMSIS-RTOS Thread
=| Text File (&) RTOS:Keil RTX CMSIS-RTOS User SVC
;@\ Image File {.%) = LSE
= evice:HID LISE Device HID (Human Interface Device)
S
Type: | IUser Code Template
Name: | USBD_User_HID_0.c
Location: |C:' RTOS_Elinky |
Add Close Help |
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USBDUser HID 0.c Template File (1)

= |t implements the application specific functionality of the HID class and is used to
receive and send data reports to the USB Host

= The implementation must match the configuration file USBD _Config HID 0.h

= Add the following:
" #include "LED.h"

ARM
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USBDUser HID 0.c Template File (2)

= |t contains function prototypes that need to be adapted to the user application:

"= bool USBD HIDO SetReport (uint8 t rtype, uint8 t req, uint8 t rid, const
uint8 t *buf, int32 t len) {
uint8 t 1i;
switch (rtype) {
case HID REPORT OUTPUT:
for (i = 0; i < 4; i++) {
if (*buf & (1 << 1))
LED On (1)
else
LED Off (1)
}
break;
case HID REPORT FEATURE:
break;

}

return true;

.o ARM



Using the Push-buttons

BUTTONI and BUTTONZ2 can be used in the HID program as well
= Copy Keyboard.c and Keyboard.h to your project directory

= Add Keyboard.c to the project:

= Right click on Source Group | and select

Add Existing Files to Group ‘Source Group |’... | kiaddfietoGoup SouceGrompt ==

. Lok in: | |}, RTOS_Biinky M £¥ ER-
I. Click on Keyboard.c Marme . r—
. | RTE 13.06.2014 14:04 Fi
2. Click Add _ Keyboard.c a 13.06.2014 11:06 n:l
] | LED.c 12.05.2014 17:15 C
3. Click Close - main.c 13.06.2014 13:55 C
| USBD_User_HID_0.c 16.06.2014 09:37 C
4 3
File name: |I{e1_.rl:u:|ard.n:

Files of type: | C Source file {*.c) v" Close

. ARM



Implement the Application

Copy USBmain.c to your project directory
Add USBmain.c to the project:

= Right click on Source Group | and select
Add Existing Files to Group ‘Source Group I’...

|. Click on USBmain.c
2. Click Add

3. Click Close
Project 1 (&) USBD_User
. . ° ° ¢ 4 ] =524 Target1 59 L
= Right-click main.c and select Remove File ‘main.c B e e Group N .
EEI--- LED.c 6l T #*
EREd] maings e —
EEI--- USE[ &% Options for File ‘main.c'... Alt+F7
..... Keyk _ ~
Add Mew Item to Group...
..... LSBr
EI@ gﬂSIS Add Existing Files to Group...
..... E RTH Add Group...
El RTX, Remowve File ‘main.c’

ARM
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RTOS Configuration

= USB demands additional resources for the RTOS
= Change the following in RTX_ Conf CM.c:

72

Default Thread stack size (OS_STKSIZE): 512 bytes (value: 128)
Main Thread stack size (OS_MAINSTKSIZE): 512 bytes (value: 128)
Number of threads with user-provided stack size (OS_PRIVCNT): 4

Total stack size [bytes] for threads with user-provided stack size (OS_PRIVSTKSIZE): 2048 bytes

(value: 512)
RTOS Kernel Timer input clock frequency [Hz] (OS_CLOCK): 120000000

ARM



Run the Application

Build the application (F7)

Download it into Flash ()

Unplug the USB cable

= Plug it into the Micro-USB port X3 next to the RJ45

= You might see a notification from Windows that drivers are being installed

73
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HID Client Application
C:\KeilARM\Utilities\HID _Client\Release\HIDClient.exe

= AWindows program is available to test the functionality of the code
= The HIDClient.exe utility is located in "C:\Kei\ARM\Utilities\HID _Client\Release" and

= To check the client utility with your board, do the following:

74

can run stand-alone without the need to install the software

Download the application to your board.
Verify all jumper settings on the board.

Connect the board to a Windows PC.The PC should recognize the HID device and install the

correct driver automatically.
Run "C:\Kei\ARM\U}tilities\HID _Client\Release\HIDClient.exe".
Select the Device to establish the communication channel.

Test the application by enabling the correct LEDs (here 0 and 1)
and by pressing the push-buttons on the development board

&8 HID Client

[nputs [EButtons]

Cutputs [LED 2]

Hurnan Interface Device
Device:ﬂKeu USE Device j]
76543210
(T el el sl il el il el
76543210
BC T RMT

ARM



MDK Professional Evaluation License

= The license you have received today will expire 2"¢ July, 2014
= |f you want to test the Middleware longer, please visit

https://www.keil.com/trial
= You will receive a 30-Day Free Trial License for MDK Professional

. ARM
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https://www.keil.com/trial
https://www.keil.com/trial

uVision IDE Features
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Context Sensitive FI Help

* Pressing Fl with cursor on any keyword will bring up the related help page:

77

i
)5
T4
=
T8
77
T8
T
80
81
82
83
84
85
g6

a7

CDMPLIANT

v

" [/ GMSIS

et TerTors Samtars

CMSIS'CO RE Version 3.30

CMSIS-CORE support for Cortex-M processor-based devices

Main Page | Usage and Description

CMSIS-CORE
Overnview

Bl F o e e e
= Main: Imitialize and start RTX EKernel
Eint main (void) {
SystemﬂdreClnckUpdatet};
LED Imit izel(): I f/#% Initialize the
tid phaseh o=ThreadCreate (osThread 'phased) ,
tid pnases = (G UISOr0N; SystemCDreCIockU pdate
tid clock = osThreadCreate (osThread(clock), NULL):

os5ignalSet (tid phaseR, 0x0001); /% set signal to pt

melNaT arr i relilad +Foaratra»i o

‘|

P Using CMSIS in Embedded Applicatior]
¢ Template Files
MISRA-C:2004 Compliance Exceptiong
Register Mapping
¥ Reference
Peripheral Access
¥ System and Clock Configuration

SystemCoreClockUpdate

Systeminit

SystemCoreClock
Interrupts and Exceptions (NVIC)
Core Register Access
Intrinsic Functions for CPU Instructi
Intrinsic Functions for SIMD Instructi
Systick Timer (SYSTICK)

¥y ¥ ¥yy¥wz

¢ Debug Access

b Data Structures

& Mata Fialde
1 | 3

s

-

I cmsis m:!. Driver | DsP | RTOS API | Pack | 5VD |

Q- Search

Reference |

void SystemCoreClockUpdate ( void )

Updates the variable SystemCoreClock and must be called
whenever the core clock is changed during program execution. The
function evaluates the clock register settings and calculates the
current core clock.

void SystemlInit ( void )

Initializes the microcontroller system. Typically, this function
configures the oscillator (PLL) that is part of the microcontroller
device. For systems with a variable clock speed, it updates the
variable SystemCoreClock. SystemlInit is called from the file
startup_device.

Variable Documentation
uint32_t SystemCoreClock

Holds the system core clock, which is the system clock frequency
supplied to the SysTick timer and the processor core clock. This
variable can be used bv debuaaers to auerv the freauencv of the

B
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Code Completion

[

v
B -

HVIC EBASE

NVIC STIE INTID M=k

HNVIC STIE INTID Pos

HVIC Type

FPE NVIC IRBRO ACTIVE M=k
FPFE NVIC IABRO ACTIVE Fos
FPE NVIC IRBR1 ACTIVE M=k
FPFE NVIC IABR1 ACTIVE Fos
FPFE NVIC IRBRZ ACTIVE M=k
FPE NVIC IAREBRZ ACTIVE Fos

= List showing all program symbols that contain the currently
typed characters

= List appears after typing:
= 3 characters (default)
= A trigger character:

. For structures or classes PPB_NVIC_IABR3 ACTIVE Msk
PPE_N‘.’IC IF!.ERS_FLCTI'\"E Paos=
PPE_N‘.’IC ICERG_CLRENFL_HS]-:
PPE_N‘.’IC ICERDO C]'_RENFL_PDS

PPE_NVIC ICER1 CLRENA Msk ~+ |

390 Far (::) f -
CTRL+<space>

* Insert the highlighted list-item into the code by pressing:
= Tab, space, or enter

-> For pointer structures

LU T T P T P O T FL T FL I L S T T I T L % T K K

:: For symbols within a specific scope

= Typing a bracket
= Any trigger character

s ARM



Parameter Information

= For a function or method Parameter Information shows:
= Parameter names
= Amount of parameters
= Parameter types

AL e e | A ARy WAL LS r St U AYAIGAL A AR AAld A
osSignalSet |
aggDelay (500] int32 t osSignalSet (oeThreadld thread id, int32 t =ignals

1 5 i - - - e = - R N e ]

o T e, T D e o ] T e T

* While typing, the bolded text indicates the next required parameter

ARM
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Dynamic Syntax Checking while Typing

= Validates program syntax
= Alerts to potential code violations before compilation

= Errors/warnings shown by:

G
* Squiggly red lines in the editor | 2°| st
. 31 error: use of undeclared identifier 'setintervals'
= |lcons next to the line number S | se——

Hover the mouse on an icon for details about the syntax violation

= Also in:
* View = Error List Window

Error List

main.c: Errors: 1 - Warnings: 2 File Line
E error: use of undeclared identifier 'setintervals' rmain.c El]
w warning: implicitly declaring library function 'sscanf' with type 'int (const char *restrict, cons... main.c 29
W warning: expression result unused main.c 29

ﬂ Build Qutput % Error List

. ARM



Feature Configuration

= Go to Edit = Configuration, click on the Text Completion tab
’C-unﬁguratiun ﬁ

Editor | Colors & Fonts | Iser Keywords | Shortcut Keys  Text Completion |Other |

— Show Code Completion List for———— — Text Templates
v Struct / Class Members -
Text File Types: IDCH Editor files ;I
¥ Function Parameters
¥ Symbols after |3 - Characters |Ta11plates:
Hif
) ) i Hinclude
Cynamic Syntax Checking Header
¥ Enable continue
do
Enum ik
Teud:
Hdefine |

[ ok | cancel Help A R M
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Collaterals on USB Stick

82

AN258 - Using DAVE3 with MDK Version 5

AN260 - Infineon XMC1100 2Go Lab for uVision V5
AN263 - Infineon XMC1200 Boot Kit Lab for uVision V5
Getting Started — Create Applications with MDK Version 5
uVision Keyboard Shortcuts

ARM



Links on USB Stick

83

MDK Version 5 Overview: http://www?2.keil.com/mdk5

MDK Version 5 Download: https://www.keil.com/demo/eval/arm.htm

Infineon on keil.com: http://www?2.keil.com/infineon
Keil MDK for Infineon XMC1000: http://www?2.keil.com/infineon/mdk
Support: www.keil.com/support

Forums: http://www.keil.com/forum

Application Notes: http://www.keil.com/appnotes

Keil Tools on ARM Connected Community: http://community.arm.com/groups/tools
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http://www.keil.com/forum
http://www.keil.com/forum
http://www.keil.com/appnotes
http://www.keil.com/appnotes
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