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LEGAL DISCLAIMER

THE INFORMATION GIVEN IN THIS APPLICATION NOTE IS GIVEN AS A HINT FOR THE
IMPLEMENTATION OF THE INFINEON TECHNOLOGIES COMPONENT ONLY AND SHALL NOT BE
REGARDED AS ANY DESCRIPTION OR WARRANTY OF A CERTAIN FUNCTIONALITY, CONDITION OR
QUALITY OF THE INFINEON TECHNOLOGIES COMPONENT. THE RECIPIENT OF THIS APPLICATION
NOTE MUST VERIFY ANY FUNCTION DESCRIBED HEREIN IN THE REAL APPLICATION. INFINEON
TECHNOLOGIES HEREBY DISCLAIMS ANY AND ALL WARRANTIES AND LIABILITIES OF ANY KIND
(INCLUDING WITHOUT LIMITATION WARRANTIES OF NON-INFRINGEMENT OF INTELLECTUAL
PROPERTY RIGHTS OF ANY THIRD PARTY) WITH RESPECT TO ANY AND ALL INFORMATION GIVEN
IN THIS APPLICATION NOTE.

Information

For further information on technology, delivery terms and conditions and prices please contact your nearest
Infineon Technologies Office (www.infineon.com).

Warnings

Due to technical requirements components may contain dangerous substances. For information on the types
in question please contact your nearest Infineon Technologies Office.

Infineon Technologies Components may only be used in life-support devices or systems with the express
written approval of Infineon Technologies, if a failure of such components can reasonably be expected to
cause the failure of that life-support device or system, or to affect the safety or effectiveness of that device or
system. Life support devices or systems are intended to be implanted in the human body, or to support
and/or maintain and sustain and/or protect human life. If they fail, it is reasonable to assume that the health
of the user or other persons may be endangered.
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Introduction

Introduction

This application note introduces the Infineon Technologies XC164CS 16bit microcontroller. It aimed to guide
users to a quick start to the XC164CS starterkit using DAVE and Tasking EDE.

All the information contained in this application note is retrieved from the XC164CS official documentation
(System Units and Peripheral Units) and the XC16xBoard User Manual. References should always be made
to these documents.

In this application note, we will be using the following abbreviation:
e “Tasking” for the Altium Tasking Tools for C166-ST10 v8.5r2 (C Compiler, Assembler & Linker).
e “CrossView” for the Altium Tasking CrossView Pro Debugger v8.5r2.
e “EDE” for the Altium Tasking Embedded Development Environment.
e “DAVE” for the Infineon Technologies Digital Application virtual Engineer.
“Starterkit” for the Infineon Technologies XC164CS Starterkit Board.

The application note will start by
1. How to easily connect the XC164CS starterkit to a computer to start evaluation,

2. How to use DAVE to program the Infineon microcontroller you want to use in your project, by offering
intelligent wizards, that help you configure the chip to work the way you need it and automatically
generate C-level templates with appropriate driver functions for all of the on-chip peripherals and
interrupt controls,

Use Tasking for program building, editing and code generation,

Finally, use CrossView for simple debugging such as setting of breakpoints & viewing of
core/peripherals registers. (Detailed information for Tasking and CrossView at www.tasking.com)

Application Note 5 V1.0, 2006-06
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Connect the XC164CS Starterkit

1 Connect the XC164CS Starterkit

The starterkit (Figure 1) is a versatile tool, providing quick access to the capabilities of XC16x’s powerful
architecture. Applications can be developed easily with the starterkit.

The starterkit is equipped with SRAM memory and peripherals for connection to the environment. There is
also an interface for the On Chip Debugging Features (OCDSH1).

For connection with the starterkit to a computer, the following configuration and hardware are required:
1. Computer parallel port configured as “EPP” operating mode (for proper CrossView operation),

Parallel cable,

An external regulated 9 to 12V, 500mA DC power supply for the starterkit (Figure 2),

Starterkit DIP switch S106 configured to ‘0000, all ‘OFF’ (Standard Internal Start from flash),

Starterkit Jumper JP501 (OCDS_EN) connected to 1-2, onboard wriggler enabled.

ok~ D

To have access to all microcontroller pins, user need to use the extension board (Figure 3). The labeling set
for the extension board comes together with the starterkit package.

A detailed description of the usage of this board is beyond the scope of this application note, the reader is
referred to the XC16xBoard User Manual for detailed information.

Connect up the starterkit to the DC power supply and one end of the parallel cable to the starterkit and the
other end to the computer parallel port. Power up the starterkit and press the blue ‘Reset’ button once.
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Figure 1 XC164CS starterkit
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Connect the XC164CS Starterkit

Figure2 DC Power Supply
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Figure 3  Starterkit with Extension Board
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How to use DAVE

2 How to use DAVE

DAVE stands for Digital Application virtual Engineer and is Infineon Technologies’ code generator for their
range of 8, 16 and 32 Bit Microcontrollers. It provides initialization, configuration and driver code to ease
programming for beginners as well as experts.

To install DAVE, user needs to follow the following steps (Figure 4):

1. Download and install the DAVE Mothersystem from http:/www.infineon.com/dave (The starterkit
package contains a CD for the installation of DAVE),

2. Download the required DIP file for the particular microcontroller you are using (i.e. XC164CS),
3. Install the DIP file.

Users can refer to the application note for DAVE if they encountered any problem.

How to install the DAVE Mothersystem & Plug-Ins

V1 N 2 3 4
" Download Install ‘ Install

Mothersystem Mothersystem DIP file

Figure4  How to install DavE
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How to use DAVE

2.1 Using DAVE to configure XC164CS

We will be using DAVE to configure the XC164CS to toggle a particular port pin. The first step will be to start
the program generator DAVE and to create a new project to select the XC164CS microcontroller.

1. File -> New -> 16-Bit Microcontroller -> XC164CS -> Create

& DAvE
|| Bi= view Options AddHins Windows 2

IR A REEE

[Gomenonpor T

1681t | 226t} | Bt lers |

CTE4CH
CIEFCS
XC1E10)
HC164CM
16405
HO1E45
HOIE7CH
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Project settings

2. General
e Main Source File: Rename Main.c to Toggle_ Main.c
e Main Header File: Rename Main.h to Toggle_Main.h
e Compiler Settings: Select Tasking

|| Bl view options Add-ns windows 2

leta- 0=/ £ Ax ¢

o) @t -] 2

Beneral | System Clack | Startup Cenfiguation | Global Setings | CPUCONT ¢ VECSEG | Motes |

~Controller Typ

Type HKC1BACE16F b ROM Size 128 KByte  ROM Type  [Flash
Max. CPU Clock (40 MHz

~Main Soucs Fle——————————— ~MainHeadei Fle——————————————————
File name Topgle_Main.C ’V File name: Toggle_MainH

— Compiler Setting:

© kel Memory Model:  [SMALL -

 Tasking

paim 2103 C:MJserDataXC1645T oaglehT ogale_10.dav

Application Note 10
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How to use DAVE

3. System Clock
e Input Frequency: Oscillator Clock: 8MHz
e PLLIDIV =2, PLLMUL = 30 & PLLODIV =3
e Clock Prescaler for System: CPU Clock: 40MHz (Max. CPU Clock up to 40MHz)

T

|ota- D= Bl £ A2

o8] ota | 2

Generl {535 C55K ] Statup Confguaton | GobalSeigs | CPUCDNT /VECSEG | Noes|

PLL Operaon Cortrol (PLLCTRL) put Frea
€ Bypass PLL clock mulipher the VED is off o le 000

 Bypass PLL clock mulipier; the VCO is uning PLLVED Band Conlrel (PLLY]

& VD culput fequency 100.. 160 MHz

€ VED lock used) it clock sched off puiEieney

VD ouiput frequency 150 . 200 MHz

5 VEO dlock used,input clock connected
VO oulput hequiency 200 . 250 MH2

PLL (PLLI (PLLMLL]

Ll
fin=fosc /2 ¥ fin[MHz] ~ [4.000 ‘ ’V fvco =fin*30 7| fvea [MHz]  [120.000

(PLLE Clock. (CH

KCIB4CS CAUseiDataC1B4\Togglet Toggle_I0. dav.

4. Startup Configuration
e External Access Control: Select Fetch code from internal ROM

|| Bl view options Add-ns windows 2

leta- 0=/ £ Ax ¢

& xC164Cs

@ Project Settings

= ot - %

General | Spstem Clock

~Extemnal Aocess Control
& Fetoh code fom intemal ROM
[HEA = high during reset]
~ Fetch code from extemal ROM
[HEA = low during reset]

1| Global Settings | CPUCON1 ¢ VECSEE | Notes |

—~Busiype after Resst

& Dbt Derulipleied Bus
(POL7 = low, POL G = low luring reset]

¢ Bhithulliplered Bus
[FOL7 = faw, POLG = high during reset)

~Wiite Configuration [(WAC)

*Signals [POH.0 = kigh during reset]

¢ 16t Demuliiplered Bus

¢~ it S/ and BBHE operate 25 BWHL andl [POL. 7= figh, PO = o doring r2set]
HefRH sigriels [POH 0 = ow dliring reset]

el TGt Multinlexed Bus

Fir#wH and BEHE anerate a3 B/ and BEHE (FOL 7= high, POLE = high dluiing reset]

£~ Mo segment addess lines (64 KByte)
(POH.3 = high, POH.4 = low duing resef]

& 2t seaqment address: A17. 418 256 KB!
(POH.3 = high, POH.4 = high during reset]
[ROH 3 = oy, POH 4 = o g esel]

(POH 3 = o, PO 4 = high e reset]

(~ Segment Address Lines [SALSEL)——————————

¢~ Bt segment address; 423 /416 (16 MBiyte]

£~ None
[POH.1 = lows. POH.2 = high duiing resel]
yte] & Two 40514050
(POH.1 = high, POH.2 = low tluiing rese]

 Ahitseament addiess: 419 A1E (1 MEyte] - Thies: HESZ, HES)

(RO = o, POHI2 = o g set]

i~ Chip Select Lines (CS5EL)——————————————

XCTBACS [ tmew projecti
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5. Global Settings
e No Change

@ DAvE
|| Fie view Optians Addns Windows 2

|owm- O | 4 A 2

General| System Clack | Stantup Configuration [ Glbal Setings || CPUCON1 / VECSEG | Notes |

Global Intemupt Enable

[V Enable global intermupt (IEN)

XC1B4CS | Inew project]

6. CPUCON1 / VECSEG
e Vector Segment Pointer: Select Start from internal program memory

|| Bl view options Add-ns windows 2

|ow-D=a 4 A ?

@ Project Settings
Jleti: Jecld

General | Spstem Clock | Startup Corfiguration | Global Settings | CPITHHT 7 VELEER | Nates |
~Sialing factor of Vector Tabls [VECSC)———  ~WDT Configuration [WDTCTL)
& DISWDT executable untl End of Iit
€ DISWDT/ENWDT always executsble

[Space between o vectors is 2 words =

ion Cantiol ~Intemuptibiity of Switch Cantest INTSCXT)
' Switch cantert is not interuptible:

I~ Disable segmentation (SGTDIS)

& Suitch contest is interuptible

Branch Prediction Uni Control Zera Cycle Jump function Contiol
( ¥ Enabls branch prediction [BF) ( IV Enable zeio cycle jump function [Z2CJ]

~Vector Segment Pointer [VECSEG)

% Start from internal program memary

 Start from estemal memory

VECSEG 0:C0

NCIBACS | imew projecti
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How to use DAVE

7. Exit by clicking X in the close button.

|| ot

rareral o

Parallel Ports
8. Configure Parallel Ports by clicking on Port

& DAvE
|| Bl view options Add-ns windows 2

|etw-D=|l ¢ Am g

=R

nctions | Parameters | Notes |

Corfigure: Port OH Canfigurs Port OL

Configure Port TH Configure Port 1L

Configure Part 3 Configure Part 4

Configure Part 5 Configure Part 3

Configure Port 20

XCIBACS [ tmew projecti
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Configure Port 9

9. Click on Configure Port 9
e Functionality : Tick Use P9.4 as general 10

e Direction: Tick Out

How to use DAVE

|| Bl view options Add-ns windows 2

|ow-D=a 4 A ?

& Parallel Ports

e8| eem -] 2

Potts | Functions | Farameters | Notes |

|8 ot - 2

{POS | Input Characterisiz | Dutput Characteristi | Parameters | Notes |

@ Configure Port 9

Functionalty

[~ Use P3.0 as general 10
[~ Use P31 as general 10
[~ Use P3.2 as general 10
[~ Use P3.3 as general [0
[ Use P3.4 as general [0
[~ Use P35 as general 10

Direction

& lin £ 0w
& [n € Our
& 7 Out
& in 0 out
Clin &+ Out
& O Out

Push Pull / Open Diain
I Open disin
I Open diain
I Open diain
I Bpen diain
I~ Open dhain
= Operr drainy

Dulput Vale
I~ High
I= high
I Hih
I™ high
[~ high
I~ Hich

XCIBACS [ tmew projecti

P9.4 corresponds to microcontroller Port 9 Pin 4 which is connected to the starterkit LED.

10. Exit by clicking X in the close button.

Application Note
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11. Functions
e Initialization Function: Tick 10_vlInit
e Function Library: Tick I0_vTogglePin
e Source File: Rename 10.C to Toggle_10.C

How to use DAVE

ions AddIns Windows 2

& Parallel Ports
o8 o - 2
Porte | Functions | Parameters | Notes|

Initialization Function

’7l7 [10_sirit

Sourcs Fil
‘ ( File name Toggle_10.C

~Function Libray [Prt 1)

|0_ubFeadFin
[0_v5=Fn
10_vAeseiPin
10_vTooglePin
[0_vSeFirin
10_vEetFinDut
10_uwFeadPorl
[0 wik=Port
[0_vSeiPorin
[0 vSePoitut

LI 180 O T O < IS R

HCIG4CS [ mew project)

Application Note 15
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How to use DAVE

12. Parameters
e Header File: Rename 10.H to Toggle_IO.H

& Dave
|| Fle view options AddIns Windows 2

|lowm-DEr £ Acl?

HCIBACS [ (e project)

13. Exit by clicking X in the close button.
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How to use DAVE

14. Save the Project
e File -> Save
e Choose filename as ‘Toggle_|O’ and save file in folder of your choice.

& Dave
|| Fle view options AddIns Windows 2

|lowm-DEr £ Acl?

File narme: [Toggle_10)

Save as type: | DAVE project fie (* dav)

HCIBACS [ (e project)

Application Note 17 V1.0, 2006-06
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How to use DAVE

15. Generate Code
e File -> Generate Code or

& DAvE —1®i x|

|| Fle view options AddIns Windows 2 ‘

|lowm-DEr £ Acl?

§ Generated Files in "C:\USERDATA\XC164', TOGGLE"
EEEE
=) Genersted Files " E :

¥ & TOGGLE MANH DAvE's Project Documentation
& TOGGELE_MAIN.C
& TOGBLE_I0.H
& TOGGLE_I0.C
- & TOGGLE_I0 ASM Contraller: XC164C5-16F
i TOGGLE _|0.RTF; Compiler. Tasking
TOGGLE I0.DPT Mermary Model SMALL

Project Toggle_|O.dav

[
Date: 4/26/2006 2:57:.02 PM

Please read this decument carefully and nete
the red-colored hints.

If you miss a file in the generated files list
maybe you have forgotten to select the
initialisation function of the related module.

Generated Files
TOGGLE_MAIN.H
TOGGLE_MAIN.C
TOGGLE_10.H
TOGGLE 10.C
TOGGLE_IO.ASM

Project Settings

Macros
Functions

KCIB4CS C:MserDatatXC1E45T oggle\T oggle_I0.dav

DAVE will show all the files it has generated. File Viewer opens automatically.
16. Close DAVE

e File -> Exit
e (Click Yes

Application Note 18 V1.0, 2006-06
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How to use Tasking

3 How to use Tasking

The C166 software development toolset from Altium is a complete programming package for the
XC166/C166 family, and includes a C/C++ compiler, assembler/linker and debugger (simulator, ROM
monitor and OCDS-L1).

The starterkit package contains a CD for the installation of a demo version for Tasking EDE.
To install Tasking:
1. Run the ‘Setup’ file inside Tasking CD.

For detailed information on Tasking, please visit www.tasking.com.

3.1 Using Tasking to generate code

First start the program Tasking EDE for C166-ST10. If you see an open project, close it by File -> Close
Project Space.

1. Create a new project space
e File -> New Project Space

e Click on Browse to select a folder which you want to save your project. (Choose folder which you
have saved DAVE generated files previously)

e Choose project name as ‘XC164CS’ and click Open -> OK

S TASKING EDE [ C166/5T10 ] =3l

File Edit 3earch Project Buld Text Document Customize Tools Window  Help

[e->-lacasimaccl  HAeARZ||12s i<l pRZREEE
— |

C:h. ATogle"C 16405 psp
KL1B4CS (0 Projects)

w Project Space

it Directory
C:\serData<C164\T oggle

Filename:
[Ci\UserD ata<C164'T aggle’<C164CS. pip

v Laok insame directony for extemal workspace
Workspace:
Tupe
™| Auta sync worspace

|||||

e |E = | = | Buld £ FieFind £ Search £ B itference £ Shell £_Symbols

I EER
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2. Add new project to project space

e Click onicon Add new project to project space

e Enter project name as ‘Toggle_IO’ and click OK.

i TASKING EDE [ £166/5T10 ]

File Edit Search Project Buld Text Document Customize Tools  Window  Help

[e-»-lacEssma|oe -] b7
—

[\ Toggle"XC1E4CS psp
XC184CS [0 Projects)

S ERDRR

Project Properties

Diestoriss | Members | Tosls | Ewors | Fites |
Proiect Space: CAUserDalat<C1844 ToggleCIB4CS psp

[Profects BRI

Add New Project to Project Space: x|

Current Directory:
C:\UseDataXC164\Toagle

Fileriame
[Toagle_i0

¥ Look in same directary for extemnal makefile
Makefile
Type:

I | futo sync mekele

Bonse.. | [ 0K | Cancel | Hen |/
4

IEE T Y ool

0K Cancel Help
[ ][]

=18

A

File Find

Difference A Shell 4 Symbals

EEE

Application Note
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3. Add existing files to project

e Click on icon Add existing files to project

e Add ‘Toggle_Main.C’, ‘Toggle Main.H’,

Toggle 10.C’

How to use Tasking

and Toggle IO.H and click OK.

(Remember that these are files generated by DAVE)

Fie Edt Search Project Buld Texr Documert Customize Tools  Window Help

IR o= T = —
Iy

b ATogleWC 1640 psp

Project Properties
HC184CS [0 Projects)

Diestoris | Members | Tooks | Erors | Fters |
CAserD atatXC1644 Toggleh Togale |0 pi

Iy <Default Settings:
) <C164C5 (1 Praject)

Project
B T ool 10 (4 Fies)

Files:

5 TASKING EDE[ C166/5T10 ]

1o daBpC i RARBERE D

ElEI=E RS

=13l

ClserD atawC1 64\ TogdehT aagle Maint
CAlserData\<C1 641 TogleA Togle_I0.C

CA\UserData\<C1 B4\ Toggle* Toggle_MainH
CAUserDatah<C1 64\ Togglet Toggle_I0.H

I Hide files aheady in project

External Makefile:
’7<nnne> B

0 of 4 selected

S Projeck:
<oy B=wa|
I profect fes ta/ES Project
= Cancel Help | dl =
o |E = e e |3 File Find Diference /i Shell £ Symbais
[ EERE T

Application Note 21
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How to use Tasking
4. Load Files

e Atthe top menu, click Project -> Load Files -> Invert -> OK

7 TASKING EDE [ C166,/5T10 - C:\UserData‘XC164\Toggle' Toggle_I0.pjt ] I = |
Eile Edit Search Project Buld Text Document Customize  Tools  Window Help
|e->-lacaassmale e CAH2 || e BRI RREREE R
_—y
A AT 00gleb=C164C5.psp
HC1B4CS (1 Project) \UserData\XC164'Toggle\Toggle_Main.C
£162 Togale_I0 (5 Files) 7
ElE Source Fies s @fodule Project Settinmgs
oD startasm /4 @Filename Toggle Main.t
+) Teggle ID.C 4/ @Project Toggle I0.dav
) Toggle_Masin.C b2
2L - les s/ @Uontroller  Infineon XU164CS-16F
[} Toggle_IO.H 77 X X
L) Toagle MainH 7 @Compiler Tasking
(2] Project Files e
/7 @Codegenerator 2.4
{20 Resources o
[ Other Files // @escription This file contains the project imitialization function.
7
e
472672006 2:67:00 BY
K| i 5
& = = e B File Find Difterence £ Ghell £ Symbals
[File: CAUserD ata¥<C1640T oggleAT oggle. Main C CET[ lne [ [ned  [cai
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How to use Tasking

5. Edit Toggle_Main.C

e Insert the following code in the main function, between ‘// USER CODE BEGIN’ and *// USER CODE
END’

// USER CODE BEGIN (Main,?2)

void delay (void);

// USER CODE END

// USER CODE BEGIN (Main,4)

while (1)

{
IO_vTogglePin (P9_P4); //toggle Port9 Pin4
delay () ;

// USER CODE END

// USER CODE BEGIN (MAIN_General,10)

void delay (void)
{

unsigned long 1i;
for (i=0;i<0x200000;i++) /* delay */
{

_nop () ;
_nop();

// USER CODE END

Application Note 23 V1.0, 2006-06
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How to use Tasking

57| TASKING EDE [ C166/5T10 - a\XC164\Tog le_10.pjt ] - \XC164\Toggle\Toggle_Main.C *] =18l x|
ek Edt Search P e =181

Ei Ec L Br st omize  Tools
Je-»-ecnasma=e DIane 1 enuBpQlIRRERRD
=l

C:\..AT ogak

// USER CODE BEGIN (fain,1)
/7 USER CODE END
void main (void)

/7 USER CODE BEGIN (Main,2)
void delay(void) ;

/7 USER CODE END

MATN vInit();

0 Ot s /7 USER CODE BEGIN (Mzin,4)

while(l)
¢
T0_vlogylePin(P3_P4): /rtoggle Fortd Pind
aeTay();

)
/7 USER cODE END

} 7/ End of function main

// USER CODE BEGIN (MAIN General,10]
void delay (void)
(

unsigned long 37

for (120350200000 ive) /* delay %/
{
non1:
Thon1:
}
}
// ussE cons D
K} I _>l_I
x| <

Y| |
o [E T ] Jo J5 T | |\ ous rred {ome { more A oimemee [ avet o

[Fie: C:UseiD 1 XC1 64\ Togal\Toggle_ M £ 07 5[ Wi s [ [Cine: 311

Note:

DAVE doesn’t change code which is inserted between // USER CODE BEGIN’ and '/ USER CODE END’.
Therefore, whenever adding code to DAvE’s generated code, write it between // USER CODE BEGIN’ and
‘// USER CODE END’.
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6. Configure application

e At the top menu, click Project -> Project Options

How to use Tasking

e Under Application -> Processor, change Manufacturer to Infineon and Processor to XC164CS

C:\.. AT oogle\<C164C5 psp

5] TASKING EDE [ C166/5T10 - C\UserData\XC164\To

XC184CS (1 Project)
EIE, Toggle_I0 (5 Files)
B4 Source Files
) starasm
[} Toggle_I0.C
BB Toogle_Main.C
E14EY Header Files
[} Toggle_IO.H
“ Toggle MainH
121 Project Files
+{1] Resources
{2 Other Files

= py

[ Flash Setup
- Memary Model

- Stattup
C++ Campiler
C Compiler
Assembler
Macro Preprocessor
Linker/Locator
Crosstfisw Fro

1 Defined Processor
-~ CPU Pioblem Bypasses and

|

Selectio

] mie Edit Search Project Buld Text Dowument Customize  Took  Window  Help _i®ix|
¢ 2cR&s 2m|a- IAM ey ndQl RRERRE R
_—y

Marwfacturer Infinean ¥
Processor. HC164C5 *

User Defined Processor
CPU Problem Bupasses and Checks

Cancel

L

Detault

2 £
ol

|»

File Find

Difterence A Shell 4 Symbals

|C* & @ [Mod Ins [ [Line: 315 [Col 42
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How to use Tasking

7. Configure Flash Setup

e Under Application -> Flash Setup -> On-Chip Flash, tick Use on-chip flash and select the Processor
derivative for the starterkit. (Hint: the processor derivative can be seen on the markings on top of the
microcontroller)

STl TASKING EDE [ C166/5T10 - C:\UserData\ ¥C164) Togale! Te B erData)\ %016 3 _[&]x]
o Bl Edt Search Project Buld Text Dorument Customies ook Window Help =18| x|
|e-s-asRes @ C#Afe |12t ehQRIBIBERRE
—————— | j
o 2%l

XC1R4CS (1 Project] - Application - On-Chip Flash

=53 Toggle_I0 (5 Files) (= Pracessar ¥ Use on-chip flash

5463 Souwee Fies : i User Defined Processar

CPU Problem Bypasses and

L) statasm E Fiash S Pracessor derivaive: [C164CS-TBFF BA. =

D Toggle 10.C _ - OnChip Flash
ol ainC i Evtemal Flash Chip 1
=453 Header Files sermal Flash Chip 2 [V Add ROM range to lacator memory speciication

{01 Toagle IDH | ExtemalFlash Chip 3
[ Togdle_MainH i - EstemalFlash Chip 4 Defaul veclor table base addiess: | at start of an-chip Flash ~
-2 Proiect Files - Memory Made!
i Resources Startup
o+ Compiler
(3 Othes Fil
(9 Ot s C Compiler
Assembler

Macro Prepiocessor
Linker/Locator
Crosstiew Pro

|

S —
Cancel Defaut
P -
| o

|»

File: Find Difference. Shell Spmbols
[ [* [=* 10" Mod [Ins | [Line: 315 [Col: 42
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8. Configure Linker/Locator

How to use Tasking

e Under Linker/Locator -> Output Format -> IEEE695 Output Format Options, enter Start address as
‘0xC00000’

5]l TASKING EDE [ C166/5T10 - C:\UserData' ¥C164 Toggle! T E =rDat & =]
2 Be Edit Search Project Buld Text Document Customics Tooks Mindow  Help =181
|e-2-lasaas mmoc Déade 1o eBQRIEBRERERR
—_— j
2 B
.. ATogpletCTBACS psp - LM = ! izl
[ #C184C5 11 Project) 5 Applcation =] - IEEE-635 Dutput Famat Optior
£ Toggle_IO (5 Files) E Egm\m"e’ Stataddress: ¢ Internupt vector table defined (= [0sC0D0OC]
ompiler
Ea: Source Files s ;
L) statasm - Macro Prepiocessor Interrupt vector Size: [ Selected by CPUCONT >
1) Toggle 10.C - Linker/Locator
Sl 7o C [=- Output Format Additional IEEE -E35 opfions:
(=423 Header Files -+ IEEE-635 Qulput Fomat
[ Toogle I0.H Intel Hex Output Fomat (
H [ Toggle_MainH i - S-Record Output Format
-1 Project Fles Hitex: Qutput Format Optic
Kontron Output Farmat 0
i-[] Resouces & MapFile
(£ Dther Files Smart Linking
& Memory
Reserved Memory
Reserved Dedicated e
- Classes
-~ Intemupt Vector Table Dptions string:
v Stack and Heap -<0+C00000 2 =
Locate Absolute
L rate Mrdder =
skl -5 =) B
Cancel Defau
2 -
| ;l_l
| -
e e B File: Find Difference 4 Shell A Symbols
[ [ =0 [ [ine | |Line: 311 [Cold2
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How to use Tasking

9. Configure Linker/Locator

Under Linker/Locator -> Interrupt Vector Table, enter Vector table base address as ‘0xC00000’

51| TASKING EDE[ €1 10 - C:\UserData\ ¥C164) Toggle 15 & =]
2 Ble Edit Search Project Buld Test Document Customi Took  Mindow  Help =18 x|
|e-+-lpsaaswmox S#ne | 1cHABRIERERDER
= ‘ 3
21|
.. ATogglstC1B4CS psp :
AC1B4CS [1 Project] 31 Application - Intemupt Vector Tabl
=53 Toggle_I0 (5 Files) E Eg Can‘mller ¥ Generate vector table
E453 Source Files ERLbompler Wector table base addiess. (" Defaul & Specif  [0C00000
T & hssembler
0 statasm - Macro Preproessor Last Intemupt Number 127
i ToagleID.C
[0 Teod _ & Linker/Locator i gl
0 C Output Format
5143 Header Files Map File Label or task name, [nts [ Talnt# [ Notes
{01 Toagle_l0H - Smant Linking
[ Toodls_MainH i Memory
Classes
i~ Project Fil
DRW‘EE o Intermupt Vector Table 4 | o
5 flesglices Stack and Heap £ Initisize unused vectars to endless loop
-3 Other Fil
[ Ot e Locole Aleolite £ Initialize unused vectors to label or addvess: 00000
Locatp itk £ Dot intslzs unsed vectors
Section Size Adust
Symbols Fieservz ntemipt vestors):
- Disgnostics
- Miscellanzous Dplions string
- CrossView Pra

aPRINT( toggle_jo.mag | Ms -2 EXTEND2 Bhosufmkrladi -<f =]
e seidata\ieT 64 ogle’y_toogle:in.is"

Cancel Defau
2 -
| o

¢ e |B File Find Difference A_Shel {_Symbols

=0 fns [ [Lne 311 [Cokd2
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How to use Tasking

10. Configure CrossView Pro

e Under CrossView Pro -> Execution Environment, remove tick in Use simulator. Change Board
manufacturer to Infineon and Board configuration to Infineon XC164CS with OCDS (Single Chip).

S]] TASKING EDE [ C166/5T10 - C:\UserData T [C:\UserData\XC16 q & =]
o Bl Edt Search Project Buld Text Dorument Customies ook Window Help =18| x|

|e-s-lasagsmaoc 889 /SHEPDRIERERRER
————r —— B
c155 5110 Project optons oG0P 21

...\ Toggle"XC1B4CS psp

AC1B4CS [1 Project] Application - Execution Enviranment
=G Toggle_10 (5 Fil Ce+ Campiler I~ Use simulator
W Toade 1D (5 Fise) C Compiler

1423 Source Files
10y stat.asm assembler Board manufaciurer:

: Maoro Freprocessor |
+0) Tegge lD.C Linker¢Locator Lhineon

Togg| =) Crossifiew Pro
(=143 Header Files (= Executtion Enviranmert Board configuration:
i Toagle IDH - Fiegister Inifialization
H [ Toggle_MainH i w. Configuration Settings
-3 Prefect Files FM/ROM Monitor Comrmuricat
-] Resources OCDS Comndnicatinh.S et T arget corfiguratan fie
Initilizatior
(@8 Other Flles RT0S Ancie Debugging Modu | | B |
Logging
Miscellaneaus Reaister Initislization

Configuration Settings

Options string

[ " tcfg "o wserdataac] B45oggle’,_toggle i —single_instance =
~load_application_downloads=tiue ~lnad_application_verify=tiue:
-enable_flash=true -Inad_application_use_map,_fil:

) fle=tiue:
4 _»| |-load_application_signal=tue ~lnad_application_program_reset=lue = J
Cancel Defau
i

| . o

o |E e e B File: Find Differenice 4 Shel 4 Spmbals
[ [ =0 [ [ine | |Line: 311 [Cold2
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How to use Tasking

11. Generate Application Program

e At the top menu, click Build -> Rebuild or

511 TASKING EDE [ C166,/5T10 - C:\UserData)\ XC164\Taggle\Taggle_I0.pj jserData\XC164\Toggle\Toggle_Main.C] TR
 Fle Edt Seach Propct Buld Text Document Customize ook Window Help ETES
|e-»-lasEasma|s= Cas]i1cEEBQIBERRBEEDRE
|77 |
.. \Togale\XC164CS psp
(C164CS (1 Project] // USER CODE BEGIN (Main,1)
162 Toggle_I0 (5 Files)
1423 Source Fiks /¢ USER cODE END
"1 stotasm
votd mata(votd)
// USER CODE BEGIN (Main,2)
void delay(void);
[ Toogle JO.H /7 USER CODE END
D) Toade mant
23 Pt Fils el
D Feseees
L2 Qe Fies /7 USER CODE BEGIN (Main,4)
while(l)
{
T0_vTogylePin(P3_P4]:  //toggle Terts Pind
actar (s
, !
/1 wssw cone Em
| /s sna ot suncsion atin
// USER CODE BEGIN (MAIN General,10)
votd detay (voiay
{
nstgned Long 15
for (1m0 A0 5144) /¢ ey
{
naw 1
a1
¥
}
/7 wsse cone s
[« 1 o
| [TASKING progren bwilae: ve. 52 Buila 076 SN 00100069 =]
CoupiLing and asaembiing toggle mein.
Compiiing and seombiing togsle so.n
Freprocessing start.aon
Linking and Losasing 5 toggle_io.out
b5 510: page 0 acsigned to DFED -
U 516t page 1 acsigned oo DPEL
U 515: page 765 asoigmed to DPE
total exsors: 0, vamings:
e e
KI| ol - - &
e g e e o] 8uiid {_FieFind { Search £ Browss £ Diference £_Shell £ Symbols
o srors o @[ e [ a9
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How to use CrossView Pro

4 How to use CrossView Pro

CrossView Pro reduces the time spent during the testing and debugging phases of embedded systems
project development. An easy-to-use interface with powerful and extensive debugging features helps you
debug your applications faster.

CrossView Pro is integrated together within Tasking EDE environment.

For more information, please visit www.tasking.com.

4.1 Using CrossView Pro for debugging
Ensure that the starterkit is powered up and connected to the computer parallel port as described in chapter

1. With the setting for DIP switch S106 as described in chapter 1, the XC164CS is configured to start from
the internal flash.

Start CrossView by clicking on @l

The following GUI will appear.

% Crossview Pro C166/5T10 - toggle jo.abs S|
File Target Edit Run Breakpoints Dat

BLEL & I« m » I» W[z G

" D ERw QO QO
[ae =]tz oo [sosceines [osceinesen =]

B

[ oata
w wHSS o0

// USER CODE BEGIN (Main,1)
77 USER CODE END
jvoid nain(void)

/7 USER CODE BEGIN (Hain,2)

01d delay(void):
77 USER CODE EID

/7 USER CODE BEGIN (Hain,4)

Elfonirern
¢

@l 10 foualefin (P8 F47; 7 F/kogels Fortd ¥ind
delay(ys

77 USER CODE END

| & Memory =lolx
ezea @ e 2

0x00 ox00

o
o

oxs 0x00 0x00
o

o 0x00 0x00

break deete 0
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How to use CrossView Pro

1. Set Breakpoint

e Click on the green LED beside the function I0_vTogglePin(P9_P4) in Toggle_Main.C which is the
code we have inserted. The green LED will turn RED.

jew Pro C166/5T10 - toggle.
Fie it Run Breakpoint

BELE Ml m » Wl

Evw® Q@ Qo
= i fsarceires sarceineser =l

7

B WEASES &0

// USER CODE BEGIN (Main,1)

77 USER CODE END

[void nainvoid)

/7 USER CODE BEGIN (Hain,2)
jvoid delay(void) ;
77 USER CODE END

MATH vInic() :

/7 USER CODE BEGIN (Hain,d)

| & Memory R aTES|
eze2mo o 2

address | + 0 +1

o 0x00 ox00
oz 0x00 ox00

oxa 0x00 ox00
o 0x00 ox00

o 0x00 ox00
oxa 0x00 0x00
e 0x00 ox00
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How to use CrossView Pro

2. View Core/Peripheral Registers

e At the top menu, click View -> Register. User will be able to select from a list of available registers
for monitoring. (i.e. CPU & PORT)

% CrossView Pro C166/5T10 - toggle _io.abs ==X

Fle Torget Edit Run Breakpoints Dats Took Settings Yiew Window Help

BLEL 3 M m » > W[z 52 62 (2 02 % w35 i

JRT=TE]
R =l
[F0 ][ o022 e Slfsouceines [Sowce e ser =]

B
// USER CODE BEGIN (Main,l)
/7 USER CODE END
jvoid nainvoid)

/7 USER CODE BEGIN (Hain,2)

jvoid delay(void) ;
77 USER CODE END

[ stack
B e

0 nain() [-\togale_ain.c:302]

JRETE

/7 USER CODE BEGIN (Hain,4)

Elfonirein
¢

10 vTogglePin (P9 P4); _ //toggle Portd Pind
5] aelay);
k)

> pLLCON 2710

> e oo :
CEealen > iresiors “onmo > sevzons :
Chirl re e /
B Zoo00 2
EEECELS i 3 ALTSEL1P4 =0000 3/ ALTSELOP4 =0000
52 > et =
Command: CrossView B sTcon 22
set Reset "rst” 2IRSTCFG U acrserors
srmr > easn s
set BrkonExit " > ExIC0n 5
s > mson
5 Si o
B o S0t > toteznoonn
T |5 tocons > toconizoomn
Sp [ » POCONOL  =0000 3 PTCR =0003
B B e
> &
delete 0 DPP3 DPPZ
R et =

Evoote | vt

e

Application Note 33 V1.0, 2006-06



o . AP16093
@ I neo/n Getting Started with the XC164 Starterkit

How to use CrossView Pro

3. Execute Program
e At the top menu, click Run -> Run

=l&lx
Settings View ‘Window  Help
Bl S e m > P 53 % w iE il
T ol x|
» WEAES &0 =

[5% ][ owoioss I Tel[Soucetres Fllsouceireser =]

" [77 vsEr cove Em

[void nain(void)
¢
// USER CODE BEGIN (Hain,2)
jvoid delay(void) :
#/ USER CODE END

@ mm_vinicq)

/_ USER_CODE BEGIN (Hain,4)

Efibileiii
(

#/ USER CODE END

loix
} #/ End of function main J
. - egisters =101 x| = " DP9
- — A 200rs o000 » aieELLPS
oo micon R > ALTSELGPS <0000 > PSDIDIS E
=0000 3 FINTICSP  =0000 PS5 =FI7F| @ P4
=0000 3 FINTOCSP  =0000 =0000| M ODP4.
=0000 3 BNKSELZ =0000 > ALTSELOPA =0000
=0000 3 BNKSELO =0000 =0000
=0311 3 SCUSLS. E =0000
SCT =0000 3 RSTCONZ =4AFS =0000 2 PIH =0000
2ot Drnone y g _car “0000, » AiTsEL 0PI 000D
7 set R SRSMCON o000 aEXISELL -0 ool o1 = 009 “oan
7 set tein ron 2Basmio o000 amxicn o000 2 MTSELOPLL-0000 3 PR ~0000 1 e
> brear "toggle uain.cv§3oe > TP 0000 XVECHEG  -00CO S0 oo m roczs =000 4
4 asmEs o000 asvstems  -omo
BTN s [mstscmn -ion AWl - rocoms o000 = rocoms w00t
. Bemoon __-owd laci zom IS 2 Socoms  -aooo » socowon—oo00
& .. v0cowL -0000 N PTCR o000
i PHYSICAL_SP=0000FBFC fp =0000002E j‘ > PICON =0000
v f s rooo |
STROV =FAOC wL =0000 :I
MDH =0000 ] =F600 -
S 11 N T R 1

Hakted | Stopped at breakpoint * 1 CODE "toqgle. main

308 (0xc00262) HARDWARE

With the breakpoint at function 10_vTogglePin(P9_P4), the program will stop there. User will be able to
monitor the current core/peripheral registers status.

For example, as PLLCON is set as 0x7D12 in function MAIN_vinit. The PLLCON core register value can be
observed correctly in CrossView.

By pressing function key ‘F5’ continuously, the LED on the starterkit can be toggled since Port 9 Pin 4
(P9_P4) is connected to the starterkit LED. It can also be observed in the PORT register window that P9_P4
is changed between 0 and 1.
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o _.
(infin
4. Remove Breakpoint

Click on the red LED beside the function IO_vTogglePin(P9_P4) in Toggle_Main.C which is the code
we have inserted. The red LED will turn GREEN.

How to use CrossView Pro

il
T e T e O e
Bl o3 06l m > > W[z
il
" e IE YW ea® S =

]
" [77 vsEr cove Em

Sl Tel[Soucetres Fllsouceireser =]

[void nain(void)
// USER CODE BEGIN (Hain,2)
jvoid delay(void) :
#/ USER CODE END
HATN_vInic():

/#/ USER CODE BEGIN (Hain,4)

=10l

//tagyle Ports Pind

Eprile(ii
5] I0_vTogglePin(Ps_pa);
@

0 delay() T\ toguLe_nain.c:324] aelay(l;
1 naan() {.\togule_nain.c:308]
i
/7 USER CODE END
=10l x|
) #/ End of function main J
PU - Core Registers. —1o) x| “WER > s o010
I = 30D -0000 > ALTSEL1FS ~0000
e > ALTSELOPS -0000 > PSDIDIS 0000
> FINTICSP  =0000 FeIF MR =00FE
8 Eroc S 000 >0pa o000 »o0r4  -0o00
R e o > ALTSELLP4 -0000 > ALTSELOP4 ~0000
Cornman i BixseL0MN=0000 213 -ACEC 2DP3 -o00
e 30DF3 -0000 > ALTSELLFS ~0000
nainfans: It o 2 ALTSELOPS =000 2 PLH =000
> break delete 1 ARTOR U DRI -0000 > ALTSELOPIE-0000
> = “o000 > =
= . R e 0000 3 DFLL o000
rogzan stopped by user. BExIL -0 > ALTSELOPLL-0000 > POR -o000
delay#saatixa: B Ve CSEGE= 0050 2 DPOH 0000 > POL 0000
Bt . BECG_-O0G b0 =000 » vocaizo -o0oo0
S Bt e > FOCONS  -0000 > FOCONA 0000
e > F0CONS  -0000 > FOCONIH 0000
ETeTrTEre T Ty > FOCONIL  -0000 > FOCONOH  -0000
3OCONOL 0000 PTCR  -0003
C srcon o000
c
besk delete 1
c
C

Halted | Program stopped by user.

By pressing the function key ‘F5’ once, the program will run and the LED on the starterkit can be observed to
be toggling periodically.
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Conclusion

5 Conclusion

This application note showed users how to quickly started evaluating Infineon Technologies 16bit XC164CS
microcontroller. Users can easily download additional DAVE DIP files to generate code for other 16bit
derivatives for evaluation purpose. The steps described in tasking are generic so users can easily generate
application code by making minimum changes to the project options. Some debugging techniques are also
introduced when using CrossView such as setting of breakpoints and viewing of core/peripherals registers
status.

Please note that all the code examples given this application note are aimed at demonstration purpose only.
Code is neither optimized nor is its reliability guaranteed.

If you need more information, please contact your nearest Infineon sale’s office. Contact information is
available on Infineon web site: www.infineon.com.

We wish you a lot of success with the XC164CS!
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