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Installing the Hands-On Material

= Required hardware:

= Required software:

DAVE™ 4.0.0
MDK Version 5.14:
MDK-Professional license:

Infineon XMC 1000 Device Family Pack:
Infineon XMC4000 Device Family Pack:

ARM CMSIS Pack:
Keil Middleware Pack:
Keil ARM Compiler Pack:

= DAVE™ Project:

= ProjecttXMC1200_dev_days 2015_v2.zip

XMC1200 Boot Kit and XMC4500 Relax Kit

Build 2015-02-21 (www.inifineon.com/dave)
Download from www.keil.com/demo/eval/arm.htm

Free 7-Day Trial License available from within the tool
(see www.keil.com/mdkS/activation)

Infineon.XMC 1000 _DFP.2.0.0.pack
Infineon.XMC4500 DFP.2.2.0.pack
ARM.CMSIS.4.3.0.pack

Keil. MDK-Middleware.6.3.0.pack
Keil. ARM_Compiler.1.0.0.pack
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Keil® MDK Version 5 Development System ARMKEIL

Microcontroller Tools

ULINK™
ARM® C/C++ Compiler Debug Adapters
[ L Trm

[FIKEIL  ULINK Ao ‘ GIKEIL  ULINK2
o o ° o '\
pVision® Debugger with Trace C;' N/
ULINKpro  ULINK2

pVision® IDE with Editor

Pack Installer

MDK Core

Evaluation Boards

Device CMSIS MDK-Professional Middleware

System/Startup

Ethernet Driver

CMSIS-DSP USB Host File System

CMSIS-RTOS USB Device

SPI Driver

Software Packs

USB Driver




MDK Professional ARMKEIL

Microcontroller Tools

Best-in-class C/C++ Compiler
Co-developed with ARM® processors
Proven in thousands of projects

Integrated Development Environment
for edit, debug, and trace

ARM® C/C++ Compiler Tight integration of all MDK components
TUV Certified for Functional Safety

=

. Vision® Optimized for MCU systems
Pr'e-em.pt-IV§ : H . Extensive protocol support
Deterministic Project Manager, Editor & Debugger Feature-rich applications

Source included

I CMSIS-RTOS

EHCI/OHCI Interface RTX
Host & OTG mode
Low & Full Speed Extensive media support

. ‘ FAT 12/16/32
I  USB Host File System T

Widget Library included

Standard driver class support small Touch screen support

memory footprint USB Device Low level drivers
Low, Full, and High Speed
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MDK Editions ARMKEIL

Microcontroller Tools

Professional Standard Cortex-M XM(.:! U Lite
Edition

uVision®
IDE v v v v v
Debugger, Simulator 4 4 v 4 32 KB
ARM® Compiler
C/C++ Compilation Tools v v v v 32 KB
Compiler Qualification Kit v
Extended Compiler Maintenance v

Device Support

Cortex®-M Y Y v XMC 1000 v
SecurCore® (SC000,SC300) v v . v
ARM7™, ARM9™ Cortex®-R4 v 7 y v
RTOS and Middleware
CMSIS-RTOS RTX (with full source) v v v v v
Middleware Libraries v
Pricing 8260 € 4260 € 3340 € free free
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Importing DAVE™ projects in MDK Version 5
XMC1200 Boot Kit Hands-On

ARM



Import the Project into DAVE™

= Go to File 2 Import - DAVE Project
and click Next >

= On the USB stick, browse to the file

Project\ XMC1200_dev_days_2015_v2.zip
and click Finish

= Project will be imported, opened and set
active automatically

w Import

Select

Select an import source:

type filter text

= L5 S

4 [= Infineon

E, Build Settings

i DAVE Project

ti DAVE Project From Lecal Library Store
2 = Install
» |- Run/Debug

w Import DAVE Projects

Import DAVE projects
Import Existing DAVE Projects

(") Select Root Directory
@ Select Archive File ChtemphRelaxKit_ PWMSPO01_CNTO01.zip

Project List:

= [0 ]

Browse..

Browse..

Relaxkit_PWMSPO01_CMNTO01 (Relaxkit_PWMSPO01_CNTO01)

Copy Projects Into Workspace

Select All
DeSelect All

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

. General
s DT ++
a Dave
DAVE CE Preferences
> Library Manager
- Help
- Install/Update
. Java
> Run/Debug
. TASKIMNG
. Team

DAVE CE Preferences

(:jv - v

Solver Settings

C:\DAVE-3.1.10\Solver\lib\i386_nt\eclipse.exe

Port Mo: 10070

Solver Eclipse Path:

Timeout (in sec) : 15

["] Run solver after adding an app

Doc Generation Settings
Doxygen Path: CADAVE-3.1.100 Doy gent doxygen.exe

Doxygen Config File Path:

Resource Manager Settings

LIze Latest Version

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

["| Enable Logging
[ Generate gpdsc file to import DAVE generated code in Keil MDE v5.10 or higher]

Online Help
URL:  http://dave.infineon.com/Libraries/DAVEApps/DAVEAppsDoculrchive/

Restore Defaults] [ Apply ]

ARM



Code Generation

= 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: - ¥, pxy [=| £% @& ﬂ#

= Check if the GPDSC file has been generated: /¢ = P B
=
4 hir? XMC1200_dev_days_2015 w2 [ Active - Debug |
+ [ Includes
» = Dave
+ = Libraries
> = Startup
- g main.c
|=| linker script.ld
(1] XMC1200_dev_days 2015 v2.gpdsc |

: ARM



Invoking pVision® from DAVE™

= To import the project to pVision, simply double-click the
XMC1200_dev_days_2015_v2.gpdsc file in th

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

10

File

Edit View Project Flash Debug Peripherals Tools

SVCS  Window Help

e C/C++ Projects view:

[ )

%ﬁﬁﬂﬁ| Lo o o] e | m R W = E | @ ushd msd mediown <] B | @[ @ O @‘|\\|

L E | S8 mamossene K| &R S 2@

4]

2% Project: ¥MCL200_dev days 2015 2

545 XMC1200-T038:0200
3 Source Group1
4y CMSIS
=4 DAVE
@ adc_measurement.c (ADC_MEASUREMENT)
adc_measurement_conf.c (ADC_MEASUREMENT)
clock_xmel.c (CLOCK_XMC1)
@ clock_xmecl_conf.c (CLOCK_XMC1)
cpu_ctrl_xmcl.c (CPU_CTRL_XMC1)
@ cpu_ctrl_xmel_conf.c (CPU_CTRL_XMC1)
1] DAVE. (Framework)
[ digital_io.c (DIGITAL_I0)
@ digital_io_conf.c (DIGITAL_IO)
glebal_adc.c (GLOBAL_ADC)
global_adc_cenf.c (GLOBAL_ADC)
-3 global_ccud.c (GLOBAL_CCU4)
global_ccud_conf.c (GLOBAL_CCU4)
0 pwm.c pwny
@ pwm_conf.c (PWMM)

T xmcl_flash.c (XMClib:FLASH)
@ xmcl_gpio.c (XMClib:GPIO)
8T xmel_rtc.c (MMCliBRTC)
BT umel_scu.c (XMClib:SCUY

T —
xmel_eru.c (XMClib:ERU)

ijecl |GBooks | {} Functions |[l.TempIatEs |

ULINK2/ME Cortex Debugger

CAP NUM SCRL OVR R/W |
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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.

Project

r B

=528 XMC4500-F100x1024

£ Source Alt=F7

’CMSIS 3:\ Options for Group “Source Group 1°,.,

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
= DAVE contains generated files which are part of the GPDSC
= Device contains startup files and the XMClib low-level drivers

= The Manage Run-Time Environment window reflects this:

Software Component Sel.  Variant Version Description
@ CMSIS Cortex Microcontroller Software Interface Components  + |
@ CMSIS Driver Unified Device Drivers compliant to CMSIS-Driver Specific:
@ Compiler ARM Compiler Software Extensions
=4 DAVE M Configuration Files generated by DAVE
¥ ADC_MEASUREMEMT I~ 401 Incorporates analeg te digital conversion for the required |
¥ CLOCK XMC1 o 400 APP to configure System and Peripheral Clocks.
¥ CPU_CTRL_XMC1 I~ 400 This APP is used to define the number of bits assigned to §
¥ DIGITAL IO £ 401 The DIGITAL IO APP iz used to configure a port pin as dig
¥ Framework [~ 1.0.0 DAVE Framework
¥ GLOBAL_ADC £ 4.0.0 Initializes YADC GLOBAL and GROUP resources, —
¥ GLOBAL_CCU4 [~ 400 Initializes CCU4 Global Register Set,
¥ PWM [+ 4.0.0 Generates a PWIM using one timer slice of CCU4 or CCUS
@ Data Exchange Software Components for Data Exchange
= @ Device Startup, System Setup
¥ Startup [+ 1.00 System Startup for Infineon XMC1000 device series
=4 XMClib
¥ ACMP [+ 100 Analog Comparator (ACMP] driver for XMZ1:00
¥ BCCU [+ 100 Brightness and Colour Contrel Unit (BCCUY driver for XMC
¥ CCU4 [ 100 Capture Compare Unit 4 (CCU4) driver for XMC1x00
¥ CCUs [+ 100 Capture Compare Unit 8§ (CCUS) driver for XME1x00
¥ ERU [+

100 Event Request Unit (ERUY driver for XMC1:00 Jﬂ
r

Project
2% Project: KMC1200_dev_days 2015_v2
El-i XMC1200-T038:0200
{d Source Group 1
4 CMsis
£ 4 DAVE

clock_xmcl.c (CLOCK_XMC1)
clock_xmecl_conf.c (CLOCE_XMC1)
cpu_ctrl_xmcl.c (CPU_CTRL_XMC1)
cpu_ctrl_xmel_conf.c (CPU_CTRL_XMCI)
DAVE.c (Framework)

digital_io.c (DIGITAL_IO)
digital_io_cenf.c (DIGITAL_IO)
global_ade.c (GLOBAL_ADC)
global_adc_conf.c (GLOBAL_ADC)
global_ccud.c (GLOBAL_CCU4)
global_ccud_conf.c (GLOBAL_CCLM4)
pwim.c (PWM)

pwm_conf.c (PWM)

evice

xmcl_eru.c (XMClib:ERL)
xmcl_flash.c (XMClib:FLASH)
xmcl_gpio.c (XMClib:GPIO)
smcl_rte.c (XMCHb:RTC)
xmecl_scu.c (XMClib:SCL)
xmcl_usic.c (XMClib:UART)
xmc_acmp.c (XMClib:ACMP)
xmec_becu.c (XMClib:BCCU)
smc_coud.c (XM ClibsCCU4)
xmec_coul.c (KMChibsCCUE)
xmec_common.c (XMClib;WDT)
smc_eru.e (KMClib:ERL)
xmc_gpio.c (XMClib:GPIO)
wmc_i2e.c (XMClibI2C)
wmc_ledts.c (XMClib:LEDTS)
xmec_math.c (XMClib:MATH)
xmc_pau.c (XMClib:PAU)
wmc_posif.c (XMClib:POSIF)
xmec_prng.c (XMClib:PRMNG)
smc_rte.c (AMCHb:RTC)

xmec_scu.c (XMClibsSCL)

wmm s i~ PYRAT OO

EF

i e o B o o B - o B o B o - o B - o B - o - g~ R G R G ) Pl Sl S Sl

a

adc_measurement.c (ADC_MEASUREMENT)
adc_measurement_conf.c (ADC_MEASUREMENT)

b~

- Epmject @3::-'.‘- {} Functions [].,';_-“:3 ates



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 Sel.  Variant Version Description

’ CMSIS Cortex Microcontroller Software Interface Components & |
’ CMSIS Driver Unified Device Drivers compliant to CASIS-Driver Specific:
’ Compiler ARM Compiler Software Extensions

=4 DAVE Configuration Files generated by DAVE

5

¥ ADC_MEASUREMENT — T - Loombonrlimibnd E—s (1]

Launch DAVE:

¢ CLOCK_XMC1 I“| C:\D2_IDES\DAVEW\DAVE4.0.0\eclipse\DAVE-4.0.0. exe -data C:\01_workspace\DAVE4

¥ CPU_CTRL_XMC1 [« 4.0.0 Thiz APP is used to define the number of bits assigned to §

¥ DIGITAL IO [~ 401 The DIGITAL 1D APP is used to configure a port pin as dig

¥ Framework [ 1.0.0 DAVE Framework

¥ GLOBAL_ADC [~ 400 Initializes VADC GLOBAL and GROUP resources. ]
¥ GLOBAL_CCLM4 [+ 4,00 Initializes CCU4 Global Register Set.

¥ WM [+ 4,0.0 Generates a PWM using one timer slice of CCU4 or CCUS

l " Mata Fvrhanna Crfhsara (Tnrmannante far Nata Fyrhannea

: ARM



Open Target Options Dialog

= Go to Project > Options for Target ‘XMC1200-T038x0200’ (or press ALT+F7)
and click on the Debug tab:

Options for Target 'XMC1200-T038:0200" [== ]
Device Target |OLrtert| Listing | |ser | D"CHI Asm | Unker Lkilties |
Infineon XMC1200-T0380200
—Code Generation
¥al (MHz): |12-ﬂ' ARM Compiler: ILlse latest installed version j
Operating system: INune j
System Viewer File: [ Use Cross-Module Optimization
IXT-.-1C'IEEE.S\-'|:I J [T Use MicroLIB [T Eig Endian
[” Use Custom File
— Read/Only Memaory Areas — Read/Write Memony Areas
default  off-chip Start Size Startup default  off-chip Start Size Molnit
~  Rom1: | | c I Rami: | | r
r Rom2 | | ‘s I~ RAmM2 | | r
~ RoM3: | | ‘s ™ RAM3: | | r
an-chip an-chip
¥ IROM1: |x10001000 032000 5 ¥ IRAM1; |220000000  [0c4000 -
[~ |ROM2: | | . I IRAMZ: | | r
oK Cancel |  Defauts | Help

ARM



Select the J-LINK Debugger

= The XMC1200 Boot Kit has an integrated J-LINK debug adapter

|. 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

Options for Target 'XMC1200-T038x0200" ==
Device | Target | Output | Listing | User | C/C++ | fzm | Linker Debug | Litilties |
" Use Simulator Settings Lu.J -LINK # J-TRACE Cortex |  Settings |
| Limit Speedto Real-Time Altera Blaster Cortex Debugger -
Stellans (]
v Load Application at Startup [+ Run to main() v Loadoiendm-=

| J LINI\(:‘J TFU’CE Eortac
Initialization File:

Initizlizati
li NLIIJnk Del:uugger =
| J Silabs UDA Debugger J
) . 5T-Link Debugger
Restore Debug Session Settings Restore CMSIS-DAP Debugger
¥ Breakpoints v Toolbox ¥ Ere EaEstM Mc'dglszehugger
v Watch Windows & Peformance Analyzer v Waren -.:Eﬁuuuevsugger

v Memary Display v System Viewer I+ Memory Display v System Viewer

: ARM



Enable the SVV Port

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 #1 | |-D warning which can be safely ignored.

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

; ARM



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.The

LED connected to POO will start

k2 ©\01_workspace\ DAVEA\XMC1200_dev_days 2015 v2\XMC1200_dev_days 2015 v2.uvprojx - pVision =n =R
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
=" | |§| ) ._".E.| | = | T | iE E | [ usbd_msc)_media_own |Z| B || ® o) &|| 2,
glgolaeo o v | ORGEEDHZ-[O- )2 8- G- @] -
Registers n @ Disassembly o @
Register [ Value [«] | 0x1000103E 0000 MOVS 0,0 -
By 137: LDR R1, =5RAM BASE
RO 000000000 C:0x100010R0 4908 LDR rl, [pc,#32] ; B0x100010C4
R1 00000000 138: LDR R2, =VENEEER_INIT CODE
R2 00000000 0x1?9010:\2 4n09 LDR . r2, [pc, ?F?G] ; @0=x100010CS ) .
R3 000000000 139: MCWVS RO, #48 ; Veneer 0..47 -
R4 (200000000 1 k
RS (00000000
RE (00000000 _] startup XMC1200s ] pwm.c - X
R7 00000000 133 ; This init code should handle an exXception before the real weneers are copied. a
R8 (00000000 134 SRARM BASE EQU 020000000
RY 00000000 135 VENEER INIT CCDE EQU 0xETFEEF00 : NOB, B .
R10 (00000000 138
R11 00000000 DD 137 LLOR Rl, =5REM BRASE
R12 00000000 138 LDR R2, =VENEER_INIT CODE
R13 (5F) (00000000 139 MOVS RO, #48 eneer 7
R14 (LR} (00000000 140 Init_Veneers
R15(PC) (10001040 141 STR R2, [R1]
B xPSH (61000000 142 RDDS R1, #4
+- Banked 143 SUES RO, RO, #1
+| System e 144 ENE Init_Veneers
= Intemal 145 i
Mode Thread |l « T m T o - - v
[l Project | S Registers Text Editor /i Configuration Wizard [
Command n @ Call 5tack = Locals n @
JIRG speed: 3000 kHz “ | MName Location/Value Type
Load "C:\\01_workspace\\DAVE4\\XMC1200 dewv days_2015 w2\\UVBuild\\XMC1
# JLink Info: Performing XMCI1000 reset
4 [ +
>
ASS5IGN BreakDisable BreakEnable BreakKill BreakList BreakSet | -;,-'jCaII Stack + Locals | ] Memory 1
J-LINK / J-TRACE Cortex 1: 0.00000000 sec L137 CG1 CAP NUM

flashing. Play with the on-board potentiometer to change the flashing frequency
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Cortex® Microcontroller Software Interface
Standard (CMSIS)

ARM



CMSIS Version 4

Application Code

Third Party

Middleware Code Templates Software Pack

CMSIS Software Pack

v

CMSIS-DSP CMSIS-RTOS CMSIS-Driver

Code Templates
DSP Library API API

Real Time Kernel Device HAL

3rd Party Silicon Vendor

1

CMSIS-CORE CMEIS.DAP
Core Access Functions, SIMD Intrinsics for Cortex® -M4, Peripheral & Interrupt Definitions

e

Microcontroller R M
20 ‘ \



CMSIS-Driver 2.0 Software Packs

Microcontroller Device Middleware

- . Startup/System  [Badhoben

= API| describing peripheral | _ siEEuciEs
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 |

use cases for the spi2. 5 SPI #2

Graphics

SPI Driver

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

Memory Controller

USB E USB Controller USB Host Driver

RTE Device.h

Configuration File

21




CMSIS-Pack: Use Cases

Note that a Software Pack can address multiple use cases

Device Family Middleware Board Support

Variant

Pack Pack Pack

O Silicon Vendor silliaem Ve veay;

5 ’ ARM Tool Vendor, Board Vendor

o) Tool Vendor

3 3rd Party

T Support of

% Deploy support Standard delivery int:I:;zihcz of evaluation
U for new MCU of CMSIS gratio boards with
0 . pre-build :
3 families components interfaces and

middleware :
example projects

22

In-house

Software Pack

Tool
User

Supply and
update software
components
within a
company

ARM



Keil MDK Workflow using Software Packs

Install Select Configure

23

Implement

* Use code templates

for faster software
development

ARM



Advantages of Software Components in Keil MDK

At SO 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

g ARM



Creating a USB Data Logger Application using
Middleware and CMSIS-Driver

XMC4500 Relax Kit Hands-On

ARM



Obijective: USB Data Logger

26

Record analog and digital data on a MicroSD card

Read the data on a PC

CMSIS-CORE
These middleware components are used:

File System USB Device i
= USB for communication with the PC FAT MSC oy

= File System for data storage on the MicroSD card

CMSIS-Driver § CMSIS-Driver
SPI USB

For the USB communication with the PC,a USB
CMSIS-Diriver is required, whereas the MicroSD
card is connected to the application via an SPI CMSIS-Driver.

ARM



Hands-On: Application Note 273

= Application note 273 provides a step-by-step instruction on how to create the project

= If you are lost at any point, the apnt_273.zip file contains separate pVision projects for
every step.

You will find AN273 on the USB stick in the Collaterals folder or online at
www.keil.com/appnotes/docs/apnt_273.asp

. ARM
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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:

29

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

E|



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

. 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°| setr
. 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
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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
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AN258 - Using DAVE3 with MDK Version 5 (applies to DAVE 4 as well)
AN260 - Infineon XMC1100 2Go Lab for uVision V5

AN263 - Infineon XMC1200 Boot Kit Lab for uVision V5

AN273 - Creating a USB Data Logger Application using Middleware and CMSIS
Getting Started — Create Applications with MDK Version 5

uVision Keyboard Shortcuts

ARM



Links on USB Stick
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MDK Version 5 Overview:

MDK Middleware:

Infineon on keil.com:

Keil MDK for Infineon XMC1000:
Cortex-M Learning Platform:
CMSIS:

CMSIS Pack Tutorial:

Support:

Forums:

Application Notes:

Keil Tools on ARM Connected Community:

keil.com/mdk5

keil.com/mdk5/middleware

keil.com/infineon

keil.com/infineon/mdk

keil.com/learn

www.arm.com/cmsis and keil.com/cmsis

keil.com/cmsis/pack

keil.com/support

keil.com/forum

keil.com/appnotes

cc.arm.com/groups/tools

ARM


http://www2.keil.com/mdk5
http://www.keil.com/mdk5/middleware
http://www2.keil.com/infineon
http://www2.keil.com/infineon
http://www2.keil.com/infineon/mdk
http://www2.keil.com/infineon/mdk
http://www2.keil.com/infineon/mdk
http://www2.keil.com/infineon/mdk
http://www.keil.com/learn
http://www.arm.com/cmsis
http://www.keil.com/cmsis
http://www.keil.com/cmsis
http://www.keil.com/cmsis/pack
http://www.keil.com/cmsis/pack
http://www.keil.com/cmsis/pack
http://www.keil.com/support
http://www.keil.com/forum
http://www.keil.com/appnotes
http://www.keil.com/appnotes
http://community.arm.com/groups/tools

