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I ntroduction:

This“Appnote” isaHands-On-Training / Cookery Book / step-by-step book.
It will help inexperienced users to get the X C800-USCALE-start-kit up and running.

With this step-by-step book you should be able to get your first useful program in less than 2 hours.

The purpose of this document is to gain know-how of the microcontroller and the tool-chain.
Additionally, the "hello-world-example" can easily be expanded to suit your needs.

Y ou can connect either a part of - or your entire application to the XC800-USCA L E-start-kit.

Y ou are also able to benchmark any of your algorithmsto find out if the selected microcontroller
fulfils all the required functions within the time frame needed.

Note:

The style used in this document focuses on working through this material asfast and easily as
possible. That means there are full screenshots instead of dial og-window-screenshots; extensive use
of colours and page breaks; and listed source-code is not formatted to ease copy & paste.

Have fun and enjoy the XC800-USCAL E-start-kit!
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Prografiiing Exampie
HG300 USGALE stairt kit

Application Note 5 V2.0, 2008-05



. AP08073
@ | neo/n XC800 USCALE start kit: "Cookery Book”

Note:

The XC800 USCALE START KIT includes 3 XC800 (XC866, XC886, X C888) microcontrollers.
Only one microcontroller can be active at any given time. The other 2 will remain in reset.
Therefore the debugger must be permanently connected to the XC800 USCALE START KIT
during operation to select the active microcontroller.

The active microcontroller will be indicated by one of the 3 yellow LEDs.

In this document we are going to use the XC888 microcontroller.

=ain =sLip

ﬁneen:'

i £
e,

S XE800 s-bnt pc;F;a}hily J
. r- f.l l'l rﬂ\ !-: 2

Port_1 Pin_5 (User LED red) : Run (LED green)
XC866 XC886 | whenthe XC888is

selected by the

debugger theLED is

lit.
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Used/selected microcontroller:

SAF XC888CM-8FFI Block Diagram (Source: Product M arketing)

ANII ¥ C300 Core

Interrupt
Controller

12 KB
Boot ROM

24KB/32KB (!

Flash

Program & Data Memory Bus
Peripheral Bus

POR
Brownout

XCBSECLM
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XC888CM Block Diagram (Source: User’s Manual)

XC886/838 _
SR Internal Bus
12-Kbyte LN =
BootROM! [N 2 (15 (= K-> Poo-po7
XC800 Core
256-byte RAM —
* — TO&T1| | UART T
- i —V] € K= -P1
s —] | 8 bygeArI:;Jmtor K= 5 K= K=> P1o-P17
MBC — L
RE\?ET: N K] CORDIC || UARTT K= —
bDP 1.5-Kbyte XRAM o
Vgsp —] v L K= e K= p20-p27
I ope— K= MDU ssc K S
Voo — 24/32-Kbyte |4 |
Flash or ROM2 V] |An WDT Timer2 KN
% [N @ ADC x'ﬁEF
AGND
XTAL1 Clock Genarator (N ocos || Timer21 K2 —
XTAL2 9.6 MHz .
On-chip 0SC K=Y T — .
1 ccte K= = 5 K= K=> p3o-pP37
PLL L]
; AN 1
L MultiCAN (= .
= E K= Ko P4.0-P47
w
K= 5 K= K= p50-P57
1) Includes 1-Kbyte monitor ROM g \'_>|:
2) The 24/32-Kbyte ROM has an additional 4-Kbyte Flash L L |

XC888CM functional units (Source: User’s Manual)

Flash or ROM™" . P
24K/32K x 8 On-Chip Debug Support > 8-bit Digital I/O
Boot RCM Capture/Compare Unit o
19K x 8 16-bit > 8-bit Digital I/O
XC800Cote |—————————
XRAM Compare Unit 8-hit Digital/
1.5Kx 8 16-bit Analog Input
RAM Timer0 | Timer1 | Timer2 | Watchdog| APC
. . ; . 10-bit > 8-bit Digital I/O
256 x 8 16-bit 16-bit 16-bit Timer 8-channel
MDU | CORDIC | Mutican | THer2l | yarTs Port 5 Port 4 > 8-bit Digital 1/0
D Improved functionality in comparison to the XC866 @
8-bit Digital I/'0

1) All ROM devices come with an additional 4K x 8 Flash

Note:
Just by comparing the different sources of block diagrams, you should be able
to get a complete picture of the product and to answer some of your initial questions.
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“Cookery-book*
For your first programming example for the XC800 USCALE start Kit:

Your ' Docklight V1.7
program:
File Edit Run Tools Help Stop Communication (F6)
DeEHE ) a|w 6B ZeaD
‘D—@ Commmunication port open
Send Sequences Communication
T ASCI|| HEX | Denimall Binaryl
Version: USCALE-XC800 #*%* hello world **¥*
Note: The Debugger must be permanently connected to the USCALE-XC800
during operation to select the XC888 microcontroller
2 ... LED Port 1 Pin 5 OFF
3 ... LED Port 1 Pin 5 blinking
your choice:
Chapter/ * %% R 1 * %%
Step ecipes
1) DAS Installation + Connecting the XC800 USCALE start kit
2.) DAVE (program generator)
DAVE Installation (mother system) + DAVE Update I nstallation (XC888.DIP) for XC888
3.) Us ng DAVE
Microcontroller initialization for your programming example
4) Using the KEIL Development Tools (C-Compiler)
Programming of your application (XC888) with the KEIL tool chain (uVision3)
Compiler V8.12c + first stepswith the Simulator
5)
Using the simulator
6.)
Using real hardwar e (+ OnChipFlash-Programming)
Feedback
1 7) | Eeedback

Application Note 9 V2.0, 2008-05
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1) DASInstallation + Connecting the XC800 USCALE start Kit:

Application Note 10 V2.0, 2008-05
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Screenshot of the XC800 USCALE start kit homepage:

http://www.i nfineon.com/cms/en/product/channel .html ?channel =db3a304312f cb1bc01130bbf 1ed50
9c3& navigation=menu

3 USB Kit XC800 - Infineon Technologies - Infineon Technologies
File Edit View Favorites Tools Help

*“Back v+~ 001 ﬁl%mﬁ “Fglders EFavorites 3 S G #w G5 > X R e 0
Addresshz http:/fwww.infineon.comfcmsfen/product/channel .htmi?channel=db3a304312fch1bc01130bbfled 509c3&navigation=menu

Mever stop thinking

Get Product information | ™ Select a Calagory T [ SearcrPatiumier |[ Ga | | Sescnvaosee | oo |

* Muernenniroliess

B repage © sebap

Dovmiliad Senace

Thve KCE USCALE kit bs a bow cost USE stick providing full cvaluation capabiisy for the XCH6E , XCBSE and KCEEE Sba

Fasniby of mics cxcantr olers, all on a singhe platform, The kit nchades devolog [ Jr— fo
ek installation s sase of use s well s oy Teatures signals of sech of e Deee
Tor v evslustion.

Tho KCB00 USCALE st ki i pricend ol MSRP €38, Tor nchon pberawes wlich unn G batium) bt
v >
XCA00 USCALE Kit Foatuross
& Low 008t LUISE SBCk FOnmat provides & Singe evaluabon plation 1o
the XCAES, WOASE and NCASS bt microconiroliars
» Complete fookshain suppor for the KCBO0, high performance 8051 .
Patiy OF prochacts. |

" for

by features of BOS1
CAN, ADC, CAPOOMEE, Tiners and Victir Compater (for FOC motior
conirol)
= Ensy instalation with demos and buorials for esse of use and guck
evaluahon of key Testures.

XEA00 Fasnity of produsts
= High perfomance (ot D051

» Embedden Fhen

= Parwverhd perprrel set

= Onethip DS and EVR

» Fullinoichain

= Inustrial and Automolive gusl

The NCEM USCALF Mit SUDROrts the fallowing thes 3h0 microeomroliers:

HLUSE Famidy

® HGh perTomance FAMICAFCONE)
W Prrwr saving modes

HLAG6 Farnaty

= T Bybes Flacch

= Faet 100 ADC

w Visctor Comgater 1o FOC meftr contred
w Hgh periomance CAPCOM

= MACAN

CET )

HC230 Fonyly

= T¥Ehtes Flach

- bt 1004 ADC

W Visctor Comguter for FOC motte control
= High e rmcn CABEOM

- WRICAN

- 8y G

w CORDAC

= Puwer saving modes

Apphieations:
= Mdir ool

= Ausimtve Ry

- e goods

» Tranaportation

= Pkl s dirndion
® Fidustrial stomation

Qrder ramber:
FRIT_KCB00_USCALE UEE

Lind to Farmily of XC600 Starter Kits

Documents | Contect s

Docisment Types

~ Dowricads

Tl Date: Wension Sire:
Doveninads -
P USCALE CAN Pars-On Traning (USCALE_CAN_HOT IF) 6 My 2007 1038
) UISTALE S0OC Hands-On Tranng (USCALE_SDCT IF) 16 My 2007 (R )

§‘|Done
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Note:
For further information, please refer to the USCALE-XC800 System Description .
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Install theInfineon DAS (D eviceAccessServer) Server:

Go to www.infineon.com/DAS:

a DAS Tool Interface - Infineon Technologies - Infineon T - ||:|| > ¢

File Edit View Favorites Tools Help i
“Back v * v @ & QSearch “Folders HFavorites |2 v #v S v & 2B &8y

Addressl@ http: {fwww.infineon.com/cms/en/product/promopages/dasfindex.html Ll ©Go &~ Links

Our Products 3 -

fineon BTN -

Never stop thinking

DaS Product Brief

= Print Page B0 Send Page
Latest release version for download: DAS Edition v2.6.4
Latest LPT server for download: JTAG JDRY LPT Server v2.4.0

Iote:
Pleasze use always the latest DAS releasel Download-Service
DAS Pleaze report problems with the lstest DAS releaze to das support@infinecn.com das-product-brief
pdf [132 KB]
DAS Edition v2 6.4
Zip [7.36 ME]

JTAG JDRY LPT Server w240
zip [4.01 MB]

Hame | Company | Investar | Press | Careers | Infineon worldwide
81999 - 2003 Infineon Technologies A5 - Usage of this website is subject to our Usage Terms - Imprint - Contact - Privacy Policy
~]
/

=
“c@ ‘ ‘ ‘ ’7 Trusted sites

Note:

The DAS Server must be installed on your host computer!

The goal of the DAS software is to provide one single interface for all types of tools.

The USB Device driver communicates with the XC800 USCALE start kit when connected to the
host computer.

The USB Device driver for the XC800 USCALE start kit USB interface isincluded in the DAS
software.

A virtual COM port driver is also included.

Application Note 13 V2.0, 2008-05
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Download “The latest release version for download: DAS Edition v2.6.4”:

600 KB of dgdi2folderId=d

Saving:
das_edition_v264.zip frorm wwinfinean. com

Estimated time left: Not known (Opened so far 600 KE)
Download to: Chdas_edition_v264 . zip
Transter rate: 300 KB/Sec

I Close this dialog box when download completes

Cpen Upen Folder

Cancel

Unzip das_edition_v264.zip and

Application Note 14
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execute “DAS v264 setup.exe’ to install the DAS Server.

InstallShield Wizard

Preparing to Install...

DAS Setup is preparing the InstallShield Wizard, which will
guide you through the program setup process. Please wait.

Configuring Windows Installer

|

Cancel

i DAS - InstallShield Wizard X|

Welcome to the InstallShield Wizard for DAS

The InstallShield(R) Wizard will install DAS on your computer, To
continue, click MNext.

DAS

any tool

. WARNING: This program is protected by copyright law and
an}" wire international treaties,

any device

< Badk B NERE Cancel

Application Note 15 V2.0, 2008-05
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DAS - InstallShield Wizard &

InstallShield Wizard Completed

The Installshield Wizard has successfully installed DAS. Click Finish
to exit the wizard.

= Badk Firish Eancal

Click Finish

Application Note 16 V2.0, 2008-05
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Connect the XC800 USCALE start kit to the host computer:

USB Connection:

.) used for: UART communication (the UART/RS232/seridl interfaceis available viaUSB asa
virtual COM port of the second USB channel of the FTDI FT2232 Dual USB to UART/JTAG
interface).

.) used for: On-Chip-Flash-Programming and Debugging (first USB channel of the FTDI FT2232
Dua USB to UART/JTAG interface).

.) the USB connection works also as the power supply.

Found New Hardware

DAS JTAG over USE USCALE-XCE00

Note:
A USB driver isinstalled the first time while connecting the XC800 USCALE start kit viaUSB to
your host computer.

Note:
A default virtual COM Port is generated.

Application Note 17 V2.0, 2008-05



. AP08073
@ [ ne.)n XC800 USCALE start kit: "Cookery Book"

Using a Windows 2000 operating system, we are now going to search for the virtual COM Port
which was generated after connecting our XC800 USCALE start Kit:

Start — Settings — Control Panel

Application Note 18 V2.0, 2008-05
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Double click: Administrative Tools

E3 control Panel

File Edit View Favorites Tools Help
*Back = * v G| BSearch “folders @ % % X 0 O

- =%
a

Address| Control Panel ~] 6o
Vs 1jz A r
) - S P B % & @w @« %
Accessibilil 3d/ i Date/Time Display Fax Folder Options Fonts. Gaming Options
_M Options Hardware Updates
Use the settings in
Contral Panal to - - L n, G n -
personalize your 9 _é,’ | \'IJ :‘_) @ _ﬁ] (| 1&_‘ >
computer. Intemet Options Java Keyboard Mail Mouse Mero BurnRights  Network and ~ NVIDIA nView Phone and Power Options Printers
Select an item to Dhal-up Co...  Desktop Ma... Modem Options
view its description.
Windows Update i " o A P (" F
Windows 2000 Q s @ ’ Qa E “f,'f: g g @ @
Support GQuickTime Regional SAP SAPConscle Scanners and  Scheduled Tasks  Scunds and Speech System Text Services ThinkPad
Options Configuration  Administrator Cameras Multimedia Configuration
ThinkVantage Users and Wireless Link
Active Prot... Fasswords
36 object(s) vy Computer
Application Note 19 V2.0, 2008-05
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Double click: Computer Management

£ Administrative Tools = El&
File Edit View Favorites Tools Help a
“Back * * ~ & DSearch “Folders @ 0% X 0 O

Address |« Administrative Tools x| 7Go
p D=l T Name - | Size| Type | Modified
’ﬁ_ﬂ H Component Services 1 KB Shorteut 08.05.2008 10:26
ter M ge 2 KB Shortcut 12.11.2007 18:21
Tool *Data Sources (ODBC) 2 KB Shortcut 12,11.2007 13:40
o0ls SEvent Viewer 2KB Shorteut 12.11.2007 13:40
PLocal Security Policy 2 KB Shortcut 12.11.2007 13:40
Computer EMicrosoft NET Framework 1.1 Canfiguration 1 KB Shortcut 12.11.2007 14:58
Management Microsoft \NET Framework 1.1 Wizards 1 KB Shorteut 12,11.2007 14:58
Shorteut BMicrosoft NET Framework 2.0-Konfiguration 2 KB Shortcut 20.11.2007 16:30
Manages disks and  2Mictosoft NET F wk Configurati 1 KB Sherteut 12.11.3007 14:56
provides access to EMicrosoft NET Framework Wizards 1 KB Shortcut 12.11.2007 14:56
ather toals to #performance 2 KB Shortcut 08.05.2008 10:26
manage local and BSarvices 2 KB Shortcut 12.11.2007 13:40
remote computers, #Telnet Server Administration 2 KB Shortcut 12.11.2007 13:40
Medified: 12.11.2007
18:21
Size: 1,52 KB
Attributes: (normal)
4 I+
Manages disks and provides access to other tools to manage local and remote computers. :1,52 KB QM;« Computer
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Click: Device Manager

Z Computer Management 3 Jil&

| Action Yiew |+~ @@ @

Tree| = gwswuuzﬁ

(= Computer Management (Local} 4
= i System Tools +. ghm
R Device Manager| + ﬁﬂinmetric
= & Storage
¥ Disk Defragmenter *. g Computer
+ [ Services and Applications + () Disk drives

+ Display adapters

4+ < L DVDYCD-ROM drives

+ ml-{uman Interface Devices

4 22 IDE ATA/ATAPI controllers
%, [EEE 1394 Bus host controllers
3 Keyboards

.y Mice and other pointing devices
vl Modems

(] Monitors

Network adapters

PCMCIA adapters

' ports (COM & LPT)

Secure Digital host controllers

<2 Smart card readers

(P EEGy

" Sound, video and game controllers
System devices
=% Universal Serial Bus controllers

HHEFEEEHAEFE

PEL
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Expand: Ports (COM & LPT):
Expand: Universal Seria Bus controllers:

E Computer Management i w |I:|| X|

| Action View ||« > mlm 2| & : ‘
= ——

E Computer Management (Local) ] ,
=% System Tools v D2 tC2ries

& Device Manager [Ekg Biometric

= Storage -
. W Disk Defragmenter Computer
B Services and Applications (M Disk drives

-- g Display adapters
DVD/CD-ROM drives

@ Human Interface Devices

2% IDE ATAJATAPI controllers
--'S‘,-"}IEEE 1394 Bus host controllers
Ea Keyhoards

-- f'- Mice and other pointing devices
-- g Monitors

uﬁ Network adapters

% PCMCIA adapters

E g Ports (COM & LPT)

# Communications Port (COM1)

! - --glnﬁneon XC800 USB COM Port (COMS5)
[ (é-i Printer Port (LPT1)

éSecure Digital host controllers

% Smart card readers

E:IESound, video and game controllers

E System devices
‘-_' Universal Serial Bus controllers

B+ Generic USB Hub
Infineon XC800 USB COM Port
= Infineon XCB00 USB Debug
Intel{R) ICH8 Family USB Universal Host roller - 2830
Intel{R) ICH8 Family USB Universal Host Controller - 2831
Intel(R) ICH8 Family USB Universal Host Controller - 2832
Intel{R) ICH8 Family USB Universal Host Controller - 2834
Intel{R) ICH8 Family USB Universal Host Controller - 2835
Intel{R) ICH8 Family USB2 Enhanced Host Controller - 2836
Intel{R) ICHS8 Family USB2 Enhanced Host Controller - 283A
=P USB 2.0 Root Hub
= USB 2.0 Root Hub

Modems

Note:

= USB Composite Device As we can see:

USB Mass Storage Device our Virtual COM Port for

#24 USB Root Hub UART/RS232 communication with the
= USB Root Hub XCB800 USCALE start kit viaUSB is

=P USB Root Hub COMS5!

=5 USB Root Hub

= USB Root Hub
v

Application Note 22 V2.0, 2008-05
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2.) DAVE —Ingtallation for XC888 microcontrollers:

Install DAVE (mothersystem):

Download the DAVE-mothersystem setup.exe @ http://www.infineon.com/DAVE

Title Date VYersion Size

Tool Package
DAVE - Mathersystem - latest version 05 Feb 2007 W21r24 14.8 MB

DAvE - Mothersystem 04 Jul 2006 W21 rZa 121 MB

and execute setup.exe to install DAVE .

Note:
Abort the install ation of Acrobat Reader.

Application Note 23 V2.0, 2008-05
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Install the XC888 microcontroller support/update (XC888CLM DIP file):

1)

Download the DAVE-update-file (.DIP) for the required microcontroller
@ http://www.infineon.com/DAVE

Title Date VYersion

Development Tools

E@ HICEZECLM DIP file for DAVE (Microcontroller Configuration Tool)-latest version 08 Feh 2003 wl4
[HCESECLM 1 .4 .Zip)

Unzip the zip-file “XC888CLM _v1[1].4.zip” and save“ XC888CLM.DIP*
@ e.g. D:\DAVE\X C888-2008-05-26\X C888CL M .dip.

Size

7.5 MB

Application Note 24
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2)

3)

View

Setup Wizard

Default: e Installation

Forward>

Select: o | want to install products from the DAVE’ s web site
Forward>

Select: D:\DAVE\XC888-2008-05-26
Forward>

Select: Available Products

click v XC888CLM

Forward>

Install

End

4.) DAVE is now ready to generate code for the XC888CLM microcontroller.

Application Note 25
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3.) DAVE - Microcontroller Initialization after Power-On:

Start the program generator DAVE and select the XC888CL M microcontroller:

File

New

8-Bit Microcontrollers
select XC888CLM
Create

I s AR ~T 5]

& DAVE - New Project

Application Note 26 V2.0, 2008-05
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Choose the Project Settings as you can see in the following screenshots:

General: Controller Details: Device: check/select XC888CLM-8FF
General: For the KEIL Compiler check/choose ® Keil inthe Compiler Settings:

JJEiIe Yiew Options Add-Ins Windows ?

o -DeRl 40 o P

@- DAvVE XC888CLM ( Release v1.

& Project Setting

Generall System CIl:ll::k| Global Settingsl Notes |

~ Controller Details

Device |[XC888CLM-8FF Lll Device Type FLASH  Flash Memory |52K

Size

Max. System Clock FS MHz ROM Size -
Frequency

—Main Source File Main Header File

File name File name

i Compiler Settings

FlKeil ¥ Enable Startup File Generation Memory Model: ISMALL e I

© Tasking

o« 5DCC

|XC888CLM [ {new project)

Application Note 27
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System Clock: (do nothing)

JJEiIe Yiew Options Add-Ins Windows ?
o -DEd 4 f o ?

@- DAvVE XC888CLM ( Release w1

Jlec]
General SYSthCthl Global Settingsl Notes |

~ Clock Source Control ~Clock Source Selection

 Prescalar Mode (VCO Bypass) & OnChip OS5C  External OSC

& PLL Mode fOSC [MHz] |9 50

— Clock System  System Frequency fSYS

=
fSYS =fOSCxN/APxK) [N=20 ~ 7

— Clock Output Control  Clock Management

I Use Pin P0.0 as CLKOUT Clock divider I f3YS57 4 - I

fMkATMIN T KRFEL Y
I Use Pin P0.7 as CLKOUT
Sl 2 PCLK, SCLK, CCLK [MH=] |§4,00
& CLKOUT- f0SC

FCLK [MH I:I
C CLEKOUT is Selected by COREL and TLEN bits [MHe] .
Clock Divider I fSYS/ 2 -
I Enable Toggle Lateh{COCON. TLEN)

CLKOUT[MHz] In.a

|XC888CLM [ {new project) A

Note:
CPU clock is 24 MHz.

Application Note 28 V2.0, 2008-05
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Additional information: Clock System (Source: User’s Manual):

Clock Generation Unit (CGU) Block Diagram

osc fall
detect » OSCR

Yy

Y

lock
>
—| detect LOCK

s _ _ —> f
OSC [t—+ P:1 i 2ol PLL e K:1 =

Y > Ccore | 96 MHz

MHz

20
N:1

3

OSCDISC NDIV VCOBYP

Note:

feys=fosc* N/ (P*K) =96 MHz* 20/ (1* 2) =96 MHz
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Additional information: Clock System (Source: User’s Manual):

fsyd/4
CLKREL

}/

Clock Generation from fsys:

FCCFG

48 48

MultiCAN

PCLK24 Penpherals
9,6 96 SCLK24
Sys= /2 L g
fosc 96MHz 48 ccLk?24 | CORE
0SC > PLL ——>
o—p /2
FLASH
COREL CCLK2 48 a| INnterface
N,P.K >
TLEN
. Toggle
g Latch >
—» CLKOUT
/n
couTts
Note:
fgyg:96 MHz

CPU clock: CCLK, SCLK =24 MHz
Fast clock: FCLK =24 or 48 MHz
Peripheral clock: PCLK =24 MHz

Flash Interface clock: CCLK2 = 48 MHz and CCLK =24 MHz

CLKREL: The clock division factor fsys/4 (see DAVE screenshot page 28) isinclusive the fixed
divider factor of 2.
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Global Settings: (do not change configuration)

HEiIe Yiew QOptions Add-Ins Windows ?
ot - DEd 4| A o= 2

g DAvVE XC888CLM ( Release v1

& Project Setting
[ ot | 2

General | System Clock | Global Settings | Notes |

— Global Interrupt Enable Interrupt Structure 2 Mode Select

*
¢ IMODE =0
¥ Enable global interrupt (IENO.EA) %

C IMODE =1

Interrupt Service Routine Type Select

© CHOICEY 15Rs Push and Pop SYSCOMN to prevent register mapping (RMAP) problems

» CHOICE2 Global Interrupts (EA) are disabled in Functions/Macros that modify RMAP to avoid mapping
issue

i Shared Interrupt Message Box Enable

I Enable shared interrupt message box *

[xCcsssCLM [ {new project) 4

Note (Source: DAVE):

/I 'Y ou have two choices for Interrupt Service Routine Type Select.

/I 1f you select CHOICE 1 then ISR will be generated with push and pop.

/I 1f you select CHOICE 2 then ISR will be generated without push and pop.
/I Default choiceis CHOICE 2.

/I Current selectionis CHOICE 2

Note:

* 3% = Interrupt Structure 2 appliesto Timer 2, Timer 21, UARTZ, LIN, external interrupts 2 to 6,
ADC, SSC, CCUS6, Flash, MDU, CORDIC and MultiCAN interrupt sources.

Thereisadlightly different behavior between MODE=0 and MODE=1 in setting/clearing the
pending interrupt request bit.

*& = If an interrupt node is shared with another interrupt node, the ISR code will be generated in
the SHARED INT.C file.
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Notes: If you wish, you can insert your comments here.

Exit and Save this dialog now by clicking K the close button:

Application Note

Ik A2
= ==

™ @t

t General | 5
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Configuration of the UART:

The configuration window/dialog can be opened by clicking the specific block/module.

HEiIe Yiew Options Add-Ins Windows ?
ot - D=d 4 A o= 2

g DAvVE XC888CLM ( Release v1.4)

[xCc8ssCLM [ (new project) v
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(infineon.

UART: Transmitter: click ® Use pin P1.1 (TXD_0)

UART: Receiver: click ® Use pin P1.0 (RXD_0)

UART: Receiver Enable: click v Enable receiver (REN)

UART: Mode Controal: click ©® Mode 1: 8-bit shift UART, variable baud rate (see BRG or Timerl)

JJEiIe Yiew Options Add-Ins Windows ?
leow- Dz +# a2

¥4 DAVE XC888CLM ( Relea

| BRG | Interrupts' Fun[:tinnsl Parametersl Motes |

Receiver

~ Transmitter
" Mo pins are selected

FlUse pin P1.1 (TXD_0)
© Use pin P0.2 (TXD_1)

 Use pin P53 (TXD_2)

" No pins are selected
] Use pin P1.0 (RXD_0)
 Use pin PO.1 (RXD_1)

 Use pin P5.2 (RXD_2)

—Mode Control (SMO, SM1)

 Mode 0: 8-bit shift register, fixed baud rate (fPCLK/2)

[F]1Mode 1: 8-bit shift UART, variable baud rate (see BRG or Timer1)

Mode 2: 9-bit shitt UAR |, tixed baud rate (1PULK/32 or

fPCI Kidh

© Mode 3: 9-bit shift UART, variable baud rate (see BRG or Timer1)

~ Options

Double baud rate (SMOLTY
(Note: Gnly in Mode 2)

RXDO Pin Selection
 Nopins are selected
£ Use pin P1.5 (RXDO_0)
© Use pin PO.O (RXDO_1}
£ Use pin P5.4 (RXDO_2)

- Receiver Enable

Enable receiver (REN)

~Baudrate Source
~ BRG

 Timer 1

~Interrupts
Enable interrupt
(ES)
Receive interrupt will only be
I activated if a valid stop bit was
received (SM2)

~Multiprocessor

Enable multiprocessor
communication (SM2)

|XC888CLM

| (new project)

Note:

The RS232 serial interface (UART pins P1.0 and P1.1) is available viathe USB port as virtual

COM port (e.g. COM5) which convertsthe TTL-UART-signals to USB-signals.

Application Note
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BRG: BRG Run Control: click/check v Enable BRG
BRG: Fractional Divider Control: click/check v Enable Fractional Divider
BRG: BRG Settings: Required baud rate [kbaud] insert 9,600 <ENTER>

HEiIe Yiew Options Add-Ins Windows ?
ot - DM 4 A o= 2

¥ DAVE XC888CLM ( Relea

| Interruptsl Functiunsl Parametersl Notes |

~BRG Run Control Fractional Divider Control

Enable Fractional Divider
] Enable BRG (BCON.R}) (FDCON.FDEN)

~BRG Settings
Prescaler (BRPRE) |fDIV = fPCLK v | STEPValue 0xD5

Required baud rate 9,6000 Actual baud rate 5004

[kbaud]

Min. baud rate P2,8882
[baud]

Max. baud rate |3’4?,0703
[kbaud]

[kbaud]
Percentage of
deviation [%]

Reload Value
(BG)

[xCc8ssCLM

[ (new project)

Note:

Validate each alphanumeric entry by pressing ENTER.

Application Note

35

V2.0, 2008-05




. AP08073
@ | neo/n XC800 USCALE start kit: "Cookery Book”

Interrupts: (do nothing)

HEiIe Yiew Options Add-Ins Windows ?
ot - DEd 4+ A o= 2

¥ DAVE XC888CLM ( Relea

& UART (Serial Interface)

UARTl BRG | Functiunsl Parametersl Notes |

Level Interrupt Source Priority 0  Priority 1 Priority 2 Priority 3

Level 0 Mon Maskable Interrupt (NMI) Highest Priority (can’t be changed)

2]
&l

Level 1 External Interrupt 0

Level 2 Timer 0 Interrupt

Level 3 External Interrupt 1

Level 4 Timer 1 Interrupt

Level 5 UART Interrupt

Level 6 Timer 2 / BRG / MultiCAN Node 0
Level 7 ADC/ MultiCAN Mode 1 and 2 Interpts
Level 8 SSC Interrupt

Level 9 External 2 / T21 / UART1 / BRG1 Intrpts
Level 10 External [6:3] / MultiCAN Node 3
Level 11 CCUGB Node 0 / MultiCAN Node 4
Level 12| CCUB Node 1/ MultiCAN Node 5
Level 13| CCUB Mode 2 / MultiCAN Node 6
Level 14| CCUB Node 3 / MultiCAN Node 7

O R T o T R B B e T e ) B T R T B e ) e Y |
eh it e i el e | Eel e el e
Gl e et et e e ol gl
ey an e del ey e el e e Sy [ By Ey Y

[xC8ssCLM | {(new project) A

Note:

For the serial communication with aterminal program running on your host computer the printf
function is used. The printf function uses Software-Polling-M ode therefore we do not need to
configure any interrupts.
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Interrupt Priorities:

Note (Source: Application Note AP08053):
There could be six interrupt priorities.
These priorities, with 6 beeing the highest, are as follows:

Interrupt Priority:

NMI

Interrupt Priority 3
Interrupt Priority 2
Interrupt Priority 1
Interrupt Priority O
Main

RINW|A~ OO

Main refersto routines that run prior to any interrupt and can be interrupted by any interrupt.
Each interrupt source can be programmed to any of the four interrupt priorities (0-3).
Aninterrupt that is currently being serviced can only be interrupted by a higher-priority interrupt,
but not by another interrupt of the same or lower priority.

Hence, an interrupt of the highest priority cannot be interrupted by any other interrupt request.

In any case, the NMI always has the highest priority (above level 3) and its priority cannot be
programmed.
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/

Functions: Initialization Function: click v UART _vInit

HEiIe Yiew Options Add-Ins Windows ?

ot - DEd 4| A o= 2

¥4 DAVE XC888CLM ( Relea

~Initialization Function ~Source File

UART_vInit |UART_vInit File name |UART.C

~Miscellaneous Functions ~8-Bit Data Units

I UART_vilst [UART _vilsr I UART_ubGetData8  [UART ubGetDatad

™ UART_vRxEnable  [UART vRxEnable I UART_vSendData8  [UART vSendDats
I UART_vRxDisable  [UART vRxDisable

™ UART_bRxReady [UART_bRxReady ~9-Bit Data Units

™ UART_bTxReady |UART_thReady = UART_uwGetDatad |UART7uwG stData9

" UART vSendDatad IUART_vSendDataQ

—Multiprocessor Communication

FIUART. vSendAddr |UART_vSendAddr

[© UART_bOwnAddress |UART,hOwnAddress

= UART_v¥¥akeUp |UART7vWakeUp

" UART vCotoSleep IUART_vGutuSIBep

[xCc8ssCLM [ {new project)

Note:
Y ou can change function names (e.g. UART _vinit) and
file names (e.g. UART.C) anytime.
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Parameters: (do nothing)

UARTl BRG | Interruptsl Functions P

(Header File

File name IUART.H

[xCc8ssCLM | (new project) A

Notes: If you wish, you can insert your comments here.

Exit and Save this dialog now by clicking K the close button.
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Configure Timer TO:

The configuration window/dialog can be opened by clicking the specific block/module.

HEiIe View QOptions Add-Ins Windows ?
ot - DM 4 A o= 2

g DAvVE XC888CLM ( Release v1.4 )

|xCcssscLM | (new project) A

Note:

The LED on Port_1 Pin_5will be blinking (if selected in the main menu)

with afrequency of about 1 second (done in the Timer_O-Interrupt-Service-Routine).
Therefore we have to configure Timer_O.
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(infineon.

TimerO: Timer Mode: click ® Mode 1: 16-bit timer
Timer0: Timer Options: click v" Turn on timer (TRO)

TimerO: Interrupt Control: click v* Enable interrupt of timer (ETO)

JJEiIe View Options Add-Ins Windows ?

|ow-DFE £/ E ¢

¥ DAVE XC888CLM ( Rel

Timer 1 | Interruptsl Functiunsl Parametersl Notesl

~ Timer Mode (TMOD.TOM)

~ Mode 0: 8-bit timer (THO) with a divide-by-32 prescaler
(TLO)

[#] Mode 1: 16-bit timer (THO/TLO)

- Mode 2: 8-bit timer (TLO) with 8-bit auto-reload
(THO)

o Mode 3: 8-bit timer (TLO) and second 8-bit timer
(THO)

— Timer Registers

Lower byte of 16-hit timer (TLO) |0x00
Higher byte of 16-bit timer (THO) |0x00

Timer overflow [us] (TFO) F461 333

— Timer Options

" Enable counter operation on
© Pin P4.4 (TOL_O)
& Pin P1.1 (T0L1)

Enable Gating Control: Timer 0
" is enabled only while pin
EXINTO is high. (GATEO)

Turn on timer (TRO)

Interrupt Control

Enable interrupt of timer
(ETO)

|XC888CLM

| (new project)

Note:

We need 183 Timer_0 overflows to achieve an approximate 1 second delay.

Thiswill be handled in the Timer_0 interrupt function.

183 * 5461,333 us=0,9994 s.

Application Note
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/

Timer1: do nothing (not used)

| Interruptsl Functiunsl Parametersl Notesl

~ Timer Mode (TMOD.T1M)

= Mode 0: 8-bit timer (TH1) with a divide-by-32 prescaler
(TL1)

 Mode 1: 16-bit timer (TH1/TL1)

Mode 2: 8-bit timer (TL1) with 8-bit auto-reload
(TH1)

© Mode 3: Timer holds its count

— Timer Registers

5-bit prescaler (TL1) |0x00
8-bit timer (TH1) |0x00
Timer overflow [us] (TF1) F82,66?

— Timer Options

" Enable counter operation on
© Rin P45 (T1_0)
e Rin P15(T1_1)

Enable Gating Control: Timer 1
I is enabled only while pin
EXINT1 is high. (GATE1)

™ Turn on timer (TR1)

Interrupt Control

- Enable interrupt of timer
(ET1)

|XC888CLM | (new project)
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Interrupts: (do nothing)

JJEiIe View Options Add-Ins Windows ? ‘
low- D=l 4 AHoHE 2

& Timer 0/1
o] @ -] 2

Timer 0 | Timer 1 | Inte | Functiunsl Parametersl Notes |

Level Interrupt Source Priority 0  Priority 1 Priority 2 Priority 3

Level 0 Non Maskable Interrupt (NMI) Highest Priority {can't be changed)

i
A

Level 1 External Interrupt 0

Level 2 Timer 0 Interrupt

Level 3 External Interrupt 1

Level 4 Timer 1 Interrupt

Level 5 UART Interrupt

Level 6 Timer 2 / BRG / MultiCAN Node 0
Level 7 ADC / MultiCAN Node 1 and 2 Interpts

Level 8 SSC Interrupt

Level 9 External 2 / T21 / UART1 / BRG1 Intrpts
Level 10 External [6:3] / MuliCAN Node 3

Level 11 CCUB Node 0 / MultiCAN Node 4

Level 12| CCUB Node 1/ MultiCAN Node 5

Level 13| CCUB Mode 2 / MultiCAN Node 6

Level 14| CCUB6 Node 3 / MultiCAN Node 7

@il E e A S e e ak e Y
Sl s Ee S e ey Sy
ar| e e e b e b el Gl e e e e e

[XC888CLM [(new project) [ | 4

Interrupt of Timer_0O
isenabled, ETO=1

Note (Source: User’'s Manual):

Aninterrupt that is currently being serviced can only be interrupted by a higher-priority interrupt,
but not by another interrupt of the same or lower priority.

Hence, an interrupt of the highest priority cannot be interrupted by any other interrupt request.

If two or more requests of different priority levels are received simultaneously, the request with the
highest priority is serviced first. If requests of the same priority are received simultaneously, an
internal polling sequence determines which request is serviced first. Thus, within each priority
level, there is a second priority structure determined by a polling sequence as shown in the User’s
Manual and above.
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Functions: Initialization Function: click v TOL vinit

JJEiIe View Options Add-Ins Windows ? ‘
low- D=l 4 AHoHE 2

¥ DAVE XC888CLM ( Rel

& Timer 0/1
o] @ -] 2

Timer 0 | Timer 1 | Interrupts : Ft Parametersl Notesl

Initialization Function Source File
’7 File name

[F1T01_vinit |T01,v|nit

i Function Library

I TO1_vStartTmr [T01_vStartTmr
[~ TO1_wStopTmr |T01 _vStopTmr
I~ T01_vClearTmr |TU1 _vClearTmr
™ TO1_ReadTmr [T01_ReadTmr
I~ T01_vLoadTmr |TU1 _vLoadTmr
W 101 _vwiTmir0

= 101 _wilimr1

I 101 _vStartTimrd [To1_vStartTmr1
= 101 _wStopTmri |T01 _vStopTmrl

Timer_0 interrupt service routine

|XC888CLM | (new project) 4
Note:

Timer_0 has a dedicated interrupt vector address (000By), interrupt node and its own interrupt
status flag TFO.

The vector is used to service the corresponding interrupt node request —when enabled (ET0=1),
which means: the interrupt system will hardware-generate an LCALL to the appropriate service
routine at 000By.

TFO will be automatically cleared by hardware (the core) once its pending interrupt request is
serviced.
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Additional information: Interrupt Handling (Source: User’s Manual):

The processor acknowledges an interrupt request by executing a hardware generated LCALL to the
appropriate service routine (interrupt vector address).

In some cases, hardware aso clears the flag that generated the interrupt, while in other cases, the
flag must be cleared by the user’ s software (e.g. see DAVE Source Code).

The hardware-generated LCALL pushes the contents of the Program Counter (PC) onto the stack
(but it does not save the PSW) and reloads the PC with an address that depends on the source of the
interrupt being vectored to (interrupt vector addresses see User’s Manual).

Program execution returns to the next instruction after calling the interrupt when the RETI
instruction is encountered. The RETI instruction informs the processor that the interrupt routine is
no longer in progress, then pops the two top bytes from the stack and reloads the PC.

Execution of the interrupted program continues from the point where it was stopped.

Note that the RETI instruction is important because it informs the processor that the program has
left the current interrupt priority level.

A simple RET instruction would also have returned execution to the interrupted program, but it
would have left the interrupt control system on the assumption that an interrupt was still in progress.
In this case, no interrupt of the same or lower priority level would be acknowledged.
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Parameters: (do nothing)
Notes: If you wish, you can insert your comments here.

Exit this dialog now by clicking K the close button.
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Configure Port 1 Pin 5 to Output:

The configuration window/dialog can be opened by clicking the specific block/module.

JJEiIe View Options Add-Ins Windows ?
o - D=l 4 A oHE 2

XC888CLM

|XC888CLM | (new project) A

Note:
The User LED (red) is connected to Port_1 Pin 5.
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Additional information: Parallel Ports — General Structure (Source: User’s Manual):

Px_PUDSEL
Pul-up/Pul-down
Select Register

ntemal Bus

Px_PUDEN
Pul-uz/Pul-down
Enable Register

Fx_0D
pen Drain

™

Conirol Register

F
k4

Px_DIR

Directon Register ‘]7

Px_ALTSELD
4 #] Azrnate Select
Register 0

L

VDDF

Px_ALTSEL1

| Azrnate Select Ful
Register 1 | - “P

Drevice

AlT==0ut 2 1 enanle

—— * Oukput
.f'Jl_,a’.oEJ_l 2 > rJL'\Dn'.rer
A= =0ut] > 01 :-L’,‘,/ Bn

j : nput
Ot erable
- . Px_Data )/‘ |

Data Register P

w
k

Dataln

T

&

Pudl
Diown

Crewvice

Pad
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Ports: click “Configure Port 1"

JJEiIe View Options Add-Ins Windows ? ‘
o - D= 4 AHoHE 2

a DAvVE XC888CLM ( Release v1.

EX=ER

Ports |Fun|::ti|:|ns| Parameters' Nntesl

Configure Port 0 Configure Port 1

Configure Port 2 Configure Port 3

Configure Port 4 Configure Port 5

|XC888CLM | (new project) 4
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Port 1: Port Function: click v Use P1.5 asgeneral IO - Port Direction: click ® Out

JJEiIe View Options Add-Ins Windows ?
|lew- D28+ Hmal?

@. DAVE XC888CLM ( Release v1

o8| @ - 2

PDr‘t1| Pull Device' Parametersl Notes |

Port Function: Port Direction: Push Pull / Open Dirain: Qutput Value:
= Use P1.0as general [O & In C Out = Open drain I~ High
= Use P1.1 as general |O Cln & Out " Open drain I~ High
" Use P1.2 as general 1O & ln € Out [T Open drain = High
" Use P1.3 as general 1O @ ln € Out = Open drain = High
I Use P1.4 as general 1O @ ln C Out I Gpen drain = High
Use P1.5 as general [0 < In FlOut ™ Open drain ™ High
™ Use P1.6 as general 1O @ ln C Out I Gpen drain = High
" Use P1.7 as general |0 & In C Qut = Open drain I~ High

[xcsssCLM [ {new project) 4
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Pull Device: (do nothing)

JJEiIe View Options Add-Ins Windows ? ‘
o - D=l 4 A o= 2

¥ DAVE XC888CLM ( Release v

& Configure Port 1

| Parameters | Motes |

~Pull Device

P1.0 pull device [Pull up device

P1.1 pull device [Pull up device

P1.2 pull device IPuII up device

P1.3 pull device IPuII up device

P1.4 pull device IPuII up device

P1.5 pull device IPuII up device

P1.6 pull device IPuII up device

£ B B B B

P1.7 pull device IPuII up device

|XC888CLM [ {new project) 4
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Parameters: (do nothing)

JJEiIe View Options Add-Ins Windows ? ‘
o - D=l 4 A o= 2

a DAVE XC888CLM ( Release v1

& Configure Port 1
|| etz - 2
Port 1| Pull Device | P

~Parameters

P1_0
P1_1
P1_2
P1_3
P1_4
P15
P1_6
P1_7

|XC888CLM [ {new project) 4

Notes: If you wish, you can insert your comments here.
Exit thisdialog now by clicking K the close button.
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Functions: Initialization Functions: click v" 10_vInit
Functions: Function Library: click v' 10_vSetPin
Functions: Function Library: click v/ 10_vResetPin
Functions: Function Library: click v' 10_vTogglePin

HEiIe View Options Add-Ins Windows ?
|l D+ Al 2

@. DAVE XC888CLM ( Release vl

| Parameters | Notes |

F110_vinit ||o,v|nit File Name

—Initialization Function "Suurce File

—Funetion Library

" 10_ubReadPin |IO_uhReadPin
Fl10_vSetPin lo_vSetPin
[F]10_vResetPin ||O_vResetPin
I 10_ubReadPort [l0_ubReadPort
I~ 10_vWritePort [lo_vWritePort
™ 10_vSetlnput ||O_vSetIn|:|ut
" 10_vSetOutput ||O_vSet0utput
[F]10_vTogglePin IIO_vTugglePin

|XC888CLM | CAXC888YXC888.dav 4

Parameters: (do nothing)
Notes: If you wish, you can insert your comments here.

Exit this dialog now by clicking ™ the close button.
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/
Save the project:
File
Save

Sl[=] =he

Save project: Save in C:\XC888 (create new directory OFiCreate New Folder|— )
File name: XC888

Save project ﬂ&

Save in: IEXCSSS Ll & e

File name: |><C888 Save

[4]{L4]

Zancel

L Z

Save as type: |DAVE project file (*.daw)

Save
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Generate Code:
File or click —
Generate Code |i
DAVE will show you all the files he has generated
(File Viewer opens automatically).
g DAVE - [Generated Files in 'C:\ XC888'] : = =] &

2 Fle Yiew Options Add-Ins Windows ? E x

o - Dl 4 amal 2|

= 3| 7|
DAvE's Project Documentation =
Project: XCs888.dav
Controller: XC888CLM-8FF
Compiler: Keil
IMemory Model: SMALL
Date: 26.05.2008 16:38:46

|Please read this document carefully and note
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:
MAIN.H
MAIN.C
START_XC.A51

Project Settings

|XC888CLM | CAXC888\XC888.dav 4

File - Exit

Save changes?

dick Y €S
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4.) Using the KEIL - pVision 3 Development Tools:

Install the Tool chain:

Y ou can download the Keil Development Tools @ http://www.keil.com/demo/eval/c51.htm

3 C51 Version 8.12 Evaluation Software Request e ||:| |&
a

File Edit View Favorites Tools Help
“Back ¥ * v O [ 4| Ogearch “Folders HFavorites & |El By #v IO ¥ @By &
Address|@https://www.keil.cum/demo/eval/cSl.htm LI Go

@ ~ Links
Evaluation Software > |KEIL -

An ARM® Company

Home Products Events Support

Product Informatio C51 Evaluation Software

Software 8 Hardware Prc Development tools for Classic and Extended 8051
Why Buy Tools From Kei Microcontrollers

Contact Yersion 8,12

Qg Inefn shens The Keil C51 Evaluation Kit allows you to create

TSI IfFmpETem Regus programs for all 8051 derivatives.

Pricing Information Request

Product Brochures » Review the hardware requirements before
Newsletters installing this software.

Device Database® » Note the limitations of the evaluation tools,
Device List
what is the Device Databas
wihy isn't a Device Listed? To install the Keil evaluation tools...

Adding to the Device Datak
Searching the Device Da

Dl » Right-click on C51V812.EXE and save it to your

Search by vendor computer.

Parametric Search n PDF files may be opened with Acrobat Reader.
Problem Report n ZIP files may be opened with PKZIP or WINZIP.
Feedback

Evaluation Softwar« C51V812.EXE (24,699K)
e Wednesday, February 13, 2008
Requirements Estimated File Download Time:
Limitations < 1.8 Hours: 56kb Modem
< 48 Minutes: 128Kb ISON
CDHROM Fequest < 4 Minutes: T1/Broadband
Downloads

ARM Evaluation Software i
32 SR e n Be sure to request a quote for the full version of
C251 Evaluation Software the toals.

C51 Evaluation Software

Compliance Testing
150/ANST Compliance
Validation and Werificatic

Distributors

Overview j
@I ‘ ‘ ‘@ @Internet

N

Execute C51V812c.EXE ( - or any higher version)

Note:
Version 8.12c or higher is needed for the XC800 USCALE start kit!
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Vi

C51 v812c

Start Keil pVision3 and open the DAVE Project:

If you see an open project — closeit: Project - Close Project
Project - Open Project
Select Project File: Look in: choose C:\XC888 (1)

Select Project File: Files of type: select Dave Project Files (2)
Choose/click XC888.dpt (3)

Select Project File ﬂ&

Look in: || &3xC888

XC888.dpt

File name: |><C3888.dp’r

Open

2 Zancel
Y,

S

Files of type: IDave Project Files {*.dpt)

Click Open
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Project — Rebuild all target files or | click

Et XC888 - pVision3
Flle dit View F’rc:]ect Debug

i= &

L_E‘ XC888 - pVision3 3 ; I — _E_x.

&mtmmmmmmmswsmmudn
| L * §PQ1 B RS- JE R =" (R Y o}

H<T<T5T5 ) Buitd [ Command | Find in Files | Lo

13
Simulation [ OWRRMW

Note:
This step generates a makefile and shows the include files.
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AP08073
XC800 USCALE start kit: "Cookery Book™

Configure Compiler, Assembler, Linker, L ocater, Hex-Converter, Build Control, Simulator,

Debugger and Utilities:

mouse position: (Project Workspace, Files): | or

Target1 click right mouse button

Optionsfor Target “Target1'

SeHg| 2R D

& 3

EE 4D

click

A4 XC8L ] - pVision3

Peripher: Eile Edit v

| Praject Workspace

%3 ax|Target1

L |IEE 4

Target 1

[Project Workspace

|Cptions for

=3 Target 1

|—| o Thanen e

Optionsfor Target ‘Target 1': Device: check XC888CLM-8FF
Options for Target ‘ Target 1': Device: click v Use Extended Linker (LX51)
Options for Target ‘ Target 1': Device: click v Use Extended Assembler (AX51)

Options for Target 'Target 1’

Device | Target| Qutput| Listing] User | C51 | AX51 | LxS1 Locate| Lx51 Misc| Debug] Urtiities |

“endor:

Database: IGeneric CPU Data Base

Infineon

Device: XCE3ECLM-8FF

Toolset Ch1

=

Use Extended Linker (L<51) instead of BLS1
Use Extended Assembler (Ax51) instead of A51

Target

€3 XC886C-6FF
€3 XC88BC-8FF
€3 XTB86CLM-6FF
€3 XC886CLM-8FF
€3 XTB86CM-6FF
€3 XTB86CM-8FF
€3 XC886LM-6FF
€3 XTBE6LM-8FF
€3 XC888-6FF
€3 XC888-8FF
€3 XC888C-6FF
€3 XC888C-8FF
€3 XT888CLM-BFF
 €3[XC888CLM-8FF]

€1 XCB88CM-6FF -
B

B

&l

8051 compatible microcontroller with dual DPTR,

CAPCOMS, 3 Tirers/Counters, 15 interrupts / 4 priority levels,

8 channel 10-bit A0 Corwverter, 2 UARTS (one with LIN support],
MUltCAN, Mulitplication/Division Unit (M DUY

256 byte on-chip RAM, 1536 byte on-chip XRAM, 12KB Boot ROM
32 Kbyte on-chip Program Flash ROM

i

QK Cancel Defaults

Help
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Target: click/check v Use On-chip ROM &  Target: click/check v Use On-chip XRAM

XC888 - yVision3

File Edit View Project Debug Fiash Peripherals Tools SVCS Window Help

@ ienoc|erxsainn] @ --nsqEEsers
@ m e X g @[Target) ~|azm

Lﬁm 1

% START_XC.a51
= E MAIN.C

= BIOC Options for Target 'Target 1'
® I UART.C
=B To1.C
1 User Files

Device Target | Output| Usting| User | CS1 | Ax51 | LXS1 Locate | L<S1 Misc| Debug | Utiities |
Infireon XCESACLM-BFF

[E] Use On-chip ROM ((0- 0 FFF,0xA000- 0xBFFF)

Mrary Modet [Smait varabies in DATA
Coda Rom Size: |Large 64K program

E-[= (@ (o |®

A[Fuiia varger Tacger 1

“|assesniing START ZC.a81...

compiling MATN.C...

compatang To.c.

compiling UART.C...

eompiling TOLC. ..

Linking. - .

" UARRING L163 GNCALLED SEGNENT, IGHORED FOR OVEFLAY FROCESS
SECHRNT: IPRIEAINIEAIN

Program Sizes datasdl0 xdntas0 codes1is
("ZCOB0™ - O Error(s), I Warning(e) .

4[4[ »]»] Build | Command ] Find in Files |

Simulation [ [ OWRRMW
FFFFy
11 In 24-Kiyte Flash devices, the upper 2-
F600, Kbyte of Banks 4 and 5 are not available.
FOOD,
H
8000,
70004
6000,
Indirect Direct
50004 Address Address
4n0g, Fy
Internal RAM
80,
2000,
TR
Internal RAM
0004, 0oog, 0,
L% J A J i J
Al Al Al
Program Space External Data Space Internal Data Space
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Additional information: Flash Memory Map (Source: User’s Manual):

0
D-Flash Bank 1 (data)
4 Kbytes
=
O-Flash Bank 0 (data) D-Flash Bank 0 (data)
4 Kbytes 4 Kbytes
aopo, i 1
8000,
D-Flash Bank O D-Flash Bank O
(program) 4 Kbytes (program) 4 Kbytes
jo00, ol 1
D-Flash Bank 1
(program} 4 Kbytes
T — _—
5000, | P-Flash Banks 4 and 5
" P-Flash Banks 4 and 5 2 x4 Kbytes
4000, 2x2Kbytes |
P-Flash Banks 2 and 3 P-Flash Banks 2 and 3
2 x4 Kbytes 2 x4 Kbytes
2000, --—--ft—rornon-—————-v-—o_q
F-Flash Banks 0 and 1 F-Flash BEanks 0 and 1
2 x4 Kbytes 2 x4 Kbytes
0000,
24 Kbytes 32 Kbytes

Note (Source: User’s Manual):

The D-Flash bank(s) in the XC886/888 Flash devices are mapped to two program memory address
spaces:

D-Flash Bank 0 is mapped to 70004 — 7FFFy and A000y — AFFF.

D-Flash Bank 1, which is only available in the 32-Kbyte Flash device, is mapped to 6000y — 6FFFy
and BOOOy — BFFF.

In general, the lower address spaces (6000, — 6FFFy and 70004 — 7FFFy) should be
used for D-Flash bank(s) contents that are intended to be used as program code.
Alternatively, the higher address spaces (A000y — AFFFy and BOOOy — BFFFy) should
be used for D-Flash bank(s) contents that are intended to be used as data.
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Output: click v Create HEX File

\'£ XC888 - pVision3 ey | - =X

 File Edit View Project Debug Flash Peripherals Tools SVCS Window Help
| Hg ima|o -_-4%';:&‘3.! B RS TR =" (R Y o}

Options for Target 'Target 1' ]

Dervice | Target Output |Listing| User | 651 | 451 | LxS1 Locate | LiS1 Misc| Detug| tites |
e

& Create Executable: \XC858

P Debug Information F Browse Information 17 Meroa 3k Hexdle

Elcreate HEXFbe e oot [HEa0 -]

€ Croate Lbrary. WKCE33 LI

VE..i- "B
%[Euild tacoer Taz

o
Hestemtiing START oot oK Cancal Dotauts Holp j

compiling MAIN.C
e

Ur UARNING Li6: TRCALLED SEGNENT, TGNORED FOR OVERLAY FROCKIS

SEGHENT: PRIEAINIRAIN

*er WARRING L16: DNCALLED SEGNINT, IGHORED FOR OVERLAY FROCEIS
SEGEENT: IPRITO1_VINITITOL

Program Size: datesd 0 xdatas0 codes1is

~Zc008" - 0 Error(s), 2 Warming(e) .

A[4[*]¥]Build { Command } Find in Files | [N _ o
Simulation 0T ovRRMW

Note:

The HEX-File could be used while working with the program
XC800_FLOAD for OnChip-Flash-Programming
viaRS232-interface [Bootstrap Loader (BSL) Mode viaUART].
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Listing: C Compiler Listing: click v Assembly Code
Listing: Linker Listing: click v" Linker Code Listing: ./*.cod

\'£ XC888 - pVision3 _ _ =l
 File Edit View Project Debug Flash Peripherals Tools SVCS Window Help
@ ien|oc|ecxeninal @ --0sqEEsers

- al[Target 1 ~lazm

Dave Files
5 START _XC.a51

= [ MAIN.C

. 210.C Options for Target 'Target 1'
? j#ﬂ:c Devics | Target| Output Usting [ussr |51 | 451 | L1 Locats| LiS1 Misc| Debug| utites|
“ User Files

e = N

F G Compiler Listing: 1" tst
F Condifional I Symeots I #nciude Fies Elassembiy Code

W Asgermbler Listing: 1 st
F Condifional

Macros: | Final espanson onty * | I Cross Reference

F Symbols

P Linker Listing \XC338 map
F Memory Map

F Fublc Symmbols F Une Numbers I~ Cross Referance
P Local Symbaks 7 Comment Records F Generated Symbols |
] Liriker Code Listing. 1" cod F Library Symbols

B E @ ““Q—‘r

FJFee camaee arar 1
asseatiing START_Ec.a81... o o] Bl sy j
e o

Lanking. ..

Ur UARNING Li6: TRCALLED SEGNENT, TGNORED FOR OVERLAY FROCKIS
SEGHENT: PROEAINIEAIN

*UT UARRING L16: TRCALLED SEGRENT, IGNORED FOR OVERLAY PROCESS
SEGEENT: IPRITO1_VINITITOL

Program Size: datesd 0 xdatas0 codes1is

"XCO00" - O Error(s), ¥ Warning(e) .
A 4] ¥ [¥] Buitd [ Command ], Find in Files | [KH _l_>I—I

Simulation [ OowRRMW

Note:

With the cod-file you can do the following:

1.) position the mouse on the source code you are interested in
2.) click right mouse button and select Open Linker COD File
3.) see the result: Assembler-Code of your C-Source-Code
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User: (do nothing)

|dwE@ i em|oc|eesnnh R B E R = R

4% m

& EHmex ug'larg -]

iiTarget 1

| GSTART XCas1
= [ MAIN.C |
. 210G Options for Target 'Target 1' |
: gggﬂ'c Dervice | Target| Output| Listing User |CS1 | 51 | LiS1 Locate | LiS1 Misc| Detug| tites |
@1 User Files i~ Run User Frogr L ot 4 GGk Fie

| Run# '

T Run#z |

R User Frograms Before
rana |
rRni |

-~ Run Usar Froge
irnmm: [
FRngz
| 7 8op hen Coricts

H-l! [ [*0r |
TE[Feita varoer_Tacger 1 | ! -
“fnssemtiing STANT EZC.a81... OF CancH Defauits Holp ﬂ

compiling MAIN.C...

compiiimg I0.
compiling UART.C...

eompiling TOL

Lanking. ..

" UARNING L6 TWCALLED SEGNENT, IGHCRED FOR OVERLAY PROCESS
SEGHENT: PRIEAINIRAIN

% UARNING L16: UNCALLID SEGNENT, IGNCRED FOR OVERLAY FROCESS
SECHENT: IPRITOL_VINITITOL

Frogram Size: datasd.0 sdatasO code=ils

~zcan

™ - 0 Exvor{s), ¥ Varning(s). -
A <[> 7], Build [ Command J, Find in Files | K _lﬂ—l
Simulation [ [ ovwRMm
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C51: Code Optimization: click v* Linker Code Packing (max. AIMMP/ACALL)

\'£ xc88s - pVision3

 File Edit View Project Debug Flash Peripherals Tools SVCS Window Help
laEEg ;hné-_acu-_rw\'amﬂ vEm...uaqéaeza

o meme X E[Targett |azm
Options for Target 'Target 1'
[ B T
. gﬂl{::.cc Devioa | Targat | Output| Usting| User (€51 | Ax<51 | L1 Locate| LiS1 Misc| Debug| utites|
1 User Files ~ Fraprocessor Symbols
" Wamings: [warningievel 2 -
Livek | & Reuse Comanon Enfry Code = I =
Bits to round for float compare: [T =
| Emphasis: [Favorspeed || I Global Ragister Coloring o 3 ,W
[E] Linkar Code Packing {ma. AJMP I ACALL)
™ Dot us absolubi register BOCHsSes.
Inchuds
o | B
Misc I
Controls
Compder  [OEJECTADVANCED BROWSE DEBUG CODE =]
control
string =]
Ba= W o w [
| [ ox ] cawcs | ootaus _nep | iI
compiling MAIN.C...
compilisg 10.C...
compiling UART.C,..
compiling TOL.C...
binking. ..
SEY UARNING L163 UNCALLED SEGNENT, IGNCRED FOR OVERLAY FROCESS
comoit: HpnrmAmAI
*EY UARNING L16; UNCALLED SEGNENT, IGNORED FOR OVERLAY FROCESS
SECEENT: YPRITOL_VINITITOL

Frogram Size: datasd.0 sdatasO code=ils
~zcon

™ - 0 Exvor{s), ¥ Varning(s). -
A <[> 7], Build [ Command J, Find in Files | K _DLI—I
Simulation [ [ ovwRMm
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AX51: (do nothing)

(C888 - uVision3

 File Edit View Project Debug Flash Peripherals Tools SVCS Window Help
@ iem|oc|exeninal @ --0sqEEsers
| @ E e e X g @Target] |azm

= id Target 1

Options for Target 'Target 1'

FEUARTC Device | Target | Output| Usting| User | €51 AXS1 | LiS1 Locate| LS1 Misc| Debug| Utitties |

=B To1.C
1 User Files

H-l! ["EIC T
*[euiia o T
issemitng sTan 2e-ast... [ ox ] caem Dofautts Help il

compiling MAIN.C...
ecapiismg 0.C...

compiling UART.C...
ecapiling TOL.C...
binking. ..

ERCALLID JEGHENT, IGNCEED FOR OVERLAT PROCESS

PEAINEAIN

ERCALLID SEGNENT, IGHCRED FOR OVERLAY FROCESS
SECHENT: IPRITOL_VINITITOL

Frogram Size: datasd.0 sdatasO code=ils

~zcan

™ - 0 Exvor{s), ¥ Varning(s). -
A <[> 7], Build [ Command J, Find in Files | K _DLI—I
Simulation [ [ ovwRMm
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LX51 Locate: (do nothing)

888 - pVision3

 File Edit View Project Debug Flash Peripherals Tools SVCS Window Help
laEEg ShBEQQ.lr{rof}«'}ﬁ.“l vEm:..uaqiaeza

L& e X g Targ -
&.[

= id Target 1
= < Dave Files
5 START_XC.aS1

= 1 MAIN.C 1
.; H10.C Options for Target 'Target 1' |

: gggﬂ.c Davice | Targat | Output| Listng| User | €51 | &x51 LXS1 Locate | LxS1 Misc| Debug| Uitties|

1 User Files

R s Memory Layout from Target Dialog

Resarve I

C [¥DATA (0%F000- OXFSFF), HOATA [X-0{F000-X.0¥FSFF), CODE [C (40-C.OGSFFF, C0<ADO0-C 0%
[ C: OWEFFF, C:OmADDOC (EFFF), HCONST (CO0w-C:MEFFF, QWGWFF!]

Bof= (@ w =
o
- aet Tazget 11 I—I
“fnssemniing START_Zc.as1... o Cancel Difanits =
compiling MAIN.CC ..
compi i 10.C

compiling UART.C. ..

compiling TOL.C...

Lanking. ..

'Y UARNING L16: TRCALLED SEGRENT, IGNORED FOR OVERLAY PROCESS
SEGHENT: PRIEAINIRAIN

Frogen Size: dacesdT0 xaatasd codee1ls
00" - 0 Txroc(s), 2 Uarning(e) .

A <[> 7], Build [ Command J, Find in Files | K _lﬂ—l
| Simulation [ [ OowRRMW
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LX51 Misc: (do nothing)

\'£ XC888 - pVision3

 File Edit View Project Debug Flash Peripherals Tools SVCS Window Help
laEEg ShBEQQ.lr{rof}«'}ﬁ.“l vEm:..uaqiaeza

4% m

| @ @ e X EfTarget v
&.[ =l

= id Target 1
= < Dave Files
HSTART_XC.a51
= H MAIN.C g T 7
 AI0C Options for Target 'Target 1 ]
® @ UART.C
. EBTOLC Davice | Targat | Output| Listng| User | €51 | &x51 | 51 Locate | LXS1 Miss | Debug utitties|
i User Files it
BN - | o waming Mubers |
™ wse Inker control file:
gresten, || Bowse £t
I Create relocatable oufput file (LINKONLY) I~ Case sensifive symbols.
Assign |
Ovetey El
&l
M 2]
s =
Linker [0 "Cass" ~]
string =l
H-I = (@ (o W
Bt o g
| [ [ ok ] cacm Dofautts Ll ﬂ
compiling WAIN.C,..
compiiing T0.C...
compiling UART.C,..
compiling TOL.C...
Lanking. ..
WARRING TRCALLED SEGHENT, IGNCETD FOR OVERLAY FROCESS
SEGHENT:  PRIBAINIEAIN
VARRING ERCALLED SEGHENT, IGNCETD FOR OVERLAY FROCESS
SECEENT: YPRITOL_VINITITOL

Frogram Size: datasd.0 sdatasO code=ils
~zcan

™ - 0 Exvor{s), ¥ Varning(s). -
A <[> 7], Build [ Command J, Find in Files | K _lﬂ—l
Simulation [ [ ovwRMm
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Debug: (do nothing)

\'£ XC888 - pVision3
' File Edit View Project Debug Flash Peripherals Tools SVCS Window Help
@ iem|oc|exeninal @ --0sqEEsers

Options for Target 'Target 1'

. EBTOLC Device | Target | Output| Usting| User | €51 | 451 | LXS1 Locate| LS1 Misc Detug | ritties|
# Use Simuator Settings | use [ -] m'

I Lirnit Speed 1o ReakTime

P LosdApphcaon i Starkp PRmnfoman) | 7 Lomddgpkeationat Stahe I Run o maing
Infiakzation Fil: Inisakzatan Fis:

| =l I =1

e

| P Broakpoints 7 Toalbax

| P Watchpoints & PA F Watchponits
| @ Memary Display 7 Memary Display

Parameter.
’ﬁDLL l—nﬁw '|€005|DLL |

DCoreS1 DL [pCess CoreS1 DLL  [pCEEs
| o " f

[ ox ]_coou | owam | Hap

L

0% UARNING L1f: URCALLID JEGNENT, IGHCRED FOR OVERLAY PROCESS
SEGEENT: FRVEAINIEAIN

0% UARNING Lif: DRCALLID JEGNENT, IGNCRED FOR OVERLAY PROCESS
SECHENT: IPRITOL_VINITITOL

Program Size: datas$.0 adatas code=133

~ZCBNn~ - O Trro(s), @ Wareingin) .

AIST<T>]¥] Buitd [ Command | Find in Files | [«

‘ -
i

2
£

Simulation [ ] ]|

Note:
First we are going to use the simulator (we will use the debugger later).
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Utilities: (do nothing)

\'£ XC888 - pVision3

' File Edit View Project Debug Flash Peripherals Tools SVCS Window Help
deEH@ imm oo IIJ‘&«&&QI Eﬂ—-m&ﬂ*a!ﬂ
| & EHEsex Bm'largen |A!ﬂ
IEL

Options for Target 'Target 1'

: i#ﬂc Device | Targat | Output| Usting | User | €51 | Ax51 | L1 Locate| Lx51 Misc| Debug Utites |
1 User Files ~Configure Flash Monu Command

 Use Target Deiver for Flash Programming
[ = | setings

Ill'tHal

& Liga Extiemal Tool for Flash Progracnming
mkmo_rlmn EXE J
wi'ﬁrl" *

I Run Indopendent

* UARNING L16; TNCALLED JEGRENT, IRICRED FOR GVERLAY FROCEIS
SEGHENT: PRIEAINIRAIN

** UARNING L16: DNCALLED SEGNENT, IGNCRID FOR OVERLAY FROCEIS
SENETE TIRTIOL. VIRCCOL

Frogeam Size: datas®0 a-u-o code=113

“zcona- - 0 Excor(s), 2 Sarnisg(e) .

AIST<T>]¥] Buitd [ Command | Find in Files | [«

‘ b4

2
£

Simulation [ ] ]|

Click OK

Note:
First we are going to use the simulator (we will do the flash programming later).

Application Note 70 V2.0, 2008-05



. AP08073
@l neo/n XC800 USCALE start kit: "Cookery Book"

Insert your application specific program:

m

DAVE doesn’t change code which isinserted 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’'.

If you wish to change DAVE's generated code or add code outside these ‘USER CODE'’
sections you will have to insert/modify your changes each time after letting DAVE
regenerate code!

N~ -
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/

Double click MAIN.C and insert Global Variables:

code char menu[] =
"\n\n\n"
"Version: USCALE-XC800 *** hello world ***\n"

"Note: The Debugger must be permanently connected to the USCALE-XC800\n"

"during operation to select the X C888 microcontroller\n”

\n"

"1...LED Port 1 Pin 5 ON\n"

"2 ...LED Port 1 Pin 5 OFR\n"

"3 ... LED Port 1 Pin 5 blinking\n"
" \n";

code char question[] =
"your choice: ";

code char messagel[] =
"\n\r*** LED Port 1 Pin 5 ON ***\n";

code char message?[] =
“\n\r*** _ED Port 1 Pin 5 OFF ***\n";

code char message3[] =
"\n\r*** LED Port 1 Pin 5 BLINKING ***\n";

volatile int xdata RS232_wait=183; // 183 * Timer_0-overflow = 183 * 5461,333 us=0,9994 s

bit blinking=ON;
char select="",

Application Note 72

V2.0, 2008-05



. AP08073
@lneon XCB800 USCALE start kit: "Cookery Book™"

XC888\MAIN.C*] o] & X

©File Edit View Project Debug Fash Perpherals Tools SVCS Window Help _ =[]

- - B e E 5T vl@m—.ma@‘
& EE e X T KTarget 1 -I&!I
i i I 1] | g

= id Target 1 7| /S O

s Dave Files 068
# START_XC.a51 Ll
{1 MAIN.C ::‘

« BI0C wal/ s
= [ UART.C e
+ ATO0LC 074
+ User Files (53

hello world ***\n"
permanently connected to the USCALE-XCE00Wn™
elect the XCBEE microcentrollerin”

et

Fin 5 ON\R™
Pin 5 OFF\n"
Pin & blinkingin"

oes code char guestion[] =
ogs | "your choice: i

11 | cede char measzagel[] =
02| "\nhr*** LED Port 1 Pin 5 ON ***\n":

094 code char messagei[] =
\r*** LED Po

5 OFF #*t*\

097  code char me

oss| "\n\c*** LED 5 BLINKING ***\

10 velatile int xdata RS232 wait=183;
wn |bit blinking=ON;
1z | char sele :

B E @ % |@mane
Clela 2] puitd f c i ], Find in Files | [« |»]
Simulation L:102 C:17 [ RIW
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Double click MAIN.C and insert the function input():

char input (void)
{
charin="";
do
{
printf(question);
while (IRI);
RI=0;
in=SBUF;
twhile (inl="1' && inl="2' && in!'="3);
returnin;

\Z xcs8s - uVision3 - [C:\XCB88\MAIN.C*] : _|=|x]
[File Edit View Project Debug Flash Peripherals Tools SVCS Window Help Jﬂ&
S - 1 IR AT S Y W - & aEFEseEs
& EEeE T K[Target ) -i.ﬁ"-ﬂl
Proect Warkspace i | | ey
= id Target 1 : j
« Dave Files
“1START_XC.a51
< 9 MAIN.C
« BI0C
= [ UART.C
= 3 T01.C
User Files
m void main(veid)
240E {
| S USER COOE BEGIN (MAIN Main,:
243
243
244
s MAIN vInit():
24
47
24
4| JS USER COLE EN
%
251 while (1}
262 {
53
2654 USER
55
=
%7
58 }
8
%8| } End 5
261
| L’J
Ba= (@ o ®r | @ Mame
AT [V Buitd [ C d |, Find in Files | L« | »]
i Simulation 0 L236C2 T RW
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/

Double click MAIN.C and insert the following code in the main function:

while(RS232_wait);

Double click MAIN.C and insert the following code in the main function into the while(1) loop:

printf(menu);
select=input();

switch (select)

{
case '1": blinking=OFF, IO_vResetPin(P1_5), printf(messagel); break;
case '2": blinking=OFF, 10_vSetPin(P1_5), printf(message2); break;
case '3": blinking=ON, printf(message3); break;

}

E XC888 - yVision3 - [C:\XC888\MAIN.C*]
CiFile Edit View Project Debug Flash Peripherals Tools SVCS Window Help

-I5/x]
-15(x]

-1 P T € A Y B I S
@ EE e &S | T ATarget) |42 m
Froect Warlspace | T
220 {
< 23 Target 1 ™ E]
+ Dave Files o
HSTART XCa51 || ==
= [ MAIN.C !
3 23 = && in i= )
*-R10.C s return in:
+ B UART.C x|}
« BT01.C 2
User Files 2
21 veoid main(veid)
2008 {
241
24z
3

£
s MAIN_vInit():
246
a7 - /! L Iy
248 while (RS232 wait):
e i B BN
50

El while (1)

58 {

251

254 N EGI
55 printf (menu);
258 =elect=input ()2
257
£
258
e ). printf(messagel); break:
261 ¥ printf (me==age2): break:
262 "3': blink =0N, printf(messaged); break;
63 1

i

55

2656

%7

%8| 1

Ba[® W [t MAIN

T4 A> [ ] Build [ C i ] Find in Files | K}

Simulation L:267 C:6
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Double click Main.h and insert the following Defines:

#define OFF O
#define ON 1

EXCSBB - MVision3 - [C:\XC888\MAIN.H*] ! — T X

Difile Edit View Project Debug Flash Peripherals Tools SVCS Window Help = E‘|&
S - - AR RTS8 Y W - s aEFHsers
$ B eS| T K[Target ) -I.ﬁlm

Warlspace L | | vy ]

24 Target 1 04
< Dave Files 047

HSTART_XC.a51 Laud
- 4 MAIN.C i)
2 mainh E
2 intrins.h i
Qio.h 053
Suarth 054
St0Lh m
+ HI0.C s
+ B UART.C e
= BTOLC 18
| User Files [
081

062 | §

an
7z
073
04

T
o

Bo[= (W (% (% | |@ MAING B MAINH
= [T [ T7 IO T COMT=TRa T i Twes [ I
Simulation L57C:13 ([ RIW
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Double click Main.h and insert extern-declarations “ Global Variables’:

extern bit blinking;
extern volatile int xdata RS232 wait;

W)‘CSBB - WVision3 - [C:\XC888\MAIN.H*] B | El&
[ifle Edit View Project Debug Fiash Peripherals Tools SVCS Window Help = E|&
-1 Y IR ey B RSN = R
# B e S T K[Target 1 -I.ﬁlﬂl
[Project Worbspace S || ey T
= id Target 1 565 ¢ ¥ 3
s Dave Files |
= START XC.a51 ||| =
- MAIN.C -
2 mainh o™
Sintrins.h 571
Jio.h 572
Suarth &
2tWLh ]
a0 =
* AUART.C 577 USER CODE BEGIN (MAIN
= HT01C 578 extern bit blinking:
| User Files 573 extern veolatile int xdata R3Z3Z_wait;
e WSER CODE END
o
m2
583
S84
565
SBE
587
508
563
599
5
5q2
591
594
558
596
597
588
548
600
B J
80z
603
64 v
< LIJ
Bo= (w % % |m MANG B MAINH
|
I RIW

Simulation L:579C:38
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Double click Main.h and insert include files;

#include <stdio.h>
#include <ctype.h>

W2 XC888 - pVision3 - [C:\XC888\MAIN.H*] : =R

DFile Edit View Project Debug Flash Peripherals Tools SVCS Window Help - =X

- 1 Y IR S Y W - s aEFHsers
5058 & |7 STar larm

get 1
S || ey

= id Target 1
< Dave Files
HSTART_XC.a51
= H MAIN.C
2 mainh

S intrins.h
Jio.h
Suarth
St0Lh

+ AI0.C

« A UART.C

= BT0LC

1 User Files

(Bl = @ v B MAINC [B MAINH
ST [ T DU COTTRTETIa T T e | T

Simulation L:611C:82
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Double click UART.C

Insert code into the UART _vinit function: [to start printf()]:

TI=1; |

EXCSBB - pVision3 - [C:\XC888\UART.C*] o — X

Difile Edit View Project Debug Flash Peripherals Tools SVCS Window Help = E’|&

EEHS LB o FE TR W - s aEFseEs
& e X | R aR|Target 1 'I&?-ﬂ
[ Propect Worbspace .1 o s
S Rk
= id Target 1 135
< Dave Files 1%
I START XC.asl ||| '
< 4 MAIN.C 1t

133
« BI0C in

+ B UART.C 1| SFR_FAGE(_pp2, noSsT):
= A T01.C 142 P1_ALTSELD &= = (ubyte)0x02
User Files 1| PL_ALTSELL  |= (ubyte)
v4| SFR_PAGE(_ppl, noSST):
we| P1_DIR 1= (ubyte)0x02;
145

4y

148| MODBISEL &= ~[ubyte) 0x01;
iL:] BCON = 0x00:

15|  SCON = Dx50:
1%
152
153
154
155
15
157
158
19| FDSTEP
168 EG

| FDCON
162 EBCON
163
164
165 / =
166 TI=1:
167 ;o
168
88| |
it
m
172
173

Bo= [0 0 % | |@ MAINC B MAINH [ UART.C
= [T 17 [ [ B COnTa i T T e T 1A
[ Simulation L:166C:6 ] ] RIW

cooo
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Doubleclick TO1.C

Insert the following global variable:

| unsigned char Timer 0 _interrupt_counter=0; |

W XC888 - pVision3 - [C:\XC888\T01.C*]

Difile Edit View Project Debug Flash Peripherals Tools SVCS Window Help - =%

LEAO L RE S EE LR B R W = [ (R Y
& EE e X T KTarget 1 -Iﬁlm
Project Warkspace ]
|= i Target 1 = g
< Dave Files 063
4 START_XC.a51
= A MAIN.C
» BI0C
= H UART.C
« AT01.C
User Files

mer_0_interrupt_counter=0;

10

s X
|<] | »
Bo|= @ [*0 ™ ||@ MAINCIE MAINH B UARTC [@ T01C

:mf |l

Simulation L:77C:43 [l RIW
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Doubleclick TO1.C

Insert code for TO interrupt service routine:

++ Timer_0_interrupt_counter;

if(RS232_wait)
RS232 wait--; // 183 * Timer_O-overflow = 183 * 5461,333 pus = 0,9994

if(Timer_O_interrupt_counter==183) // 183 * Timer_0-overflow = 183*5461,333us = 0,9994s

{
Timer_0_interrupt_counter=0;
if (blinking)
{

}

IO_vTogglePin(P1_5);

A/ xc888 - pvision3 - [C:\XCB88\T01.C] ' _ =%
Difile Edit View Project Debug Flash Peripherals Tools SVCS Window Help = 6’|&

-1 I e ey s s aEEeers
& 6 e S T K[Target | -i.ﬁ"-m
Froect Warlspace ] | e

= id Target 1 182
+ Dave Files 193
#START_XC.a51 i

< 4 MAIN.C o
*-R10.C 197

s [ UART.C i

« AT01C 15

User Files 200

m USER CODE BEGIN (T01_ IsrTmrl,l

205 wedid TOL_viTmeO (veid) interrupt TOINT
2085 {

203 4++ Timer_0_interrupt_counter;

m if (RS
2z RE232_wait--2

24| if(Timer 0_interrupt_counter==1£3)
2% {

218 Timer_0_interrupt_counter=0;
ar if (blinking)

28 {

ns I0_vwTogalePin(P1_5):

20 ]

= }

@23

22| }

s

28

227!

ne

2

23

m

|4] | »
Bo[® (@ % % | [B MAINC IR MAINH B UARTC @ T0ILC
ST I T DU COMTETG T TG T TS T B )

: E e e =
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(infineon.

Generate your application program:

Project — Rebuild all target files or | click

N/ XC866-4FR - pVisic

File Edit View Project Debu

|2 Y a|Target 1

Project Wiorkspace == I
|:IE---E T ar&e:byld all target f| If5|

E XC888 - pVision3 - [C:\XC888\MAIN.C]

[IFile Edit View Project Debug Flash Peripherals Tools SVCS Window Help
- N IR R TR A 2 EIR S W = [ (R

-I5/x]
-1=(x]

©EEeE Jalargetl 0 =|anm
o |7 veid main(veid)
= i Target 1 20 { E]
. Dave Files i - T S
# START_XC.a51 2
. % MAIN.C EH]
¢ BI0C e ;
245 MAIN_wInit():
+ F UART.C 24
« BT01.C 247
User Files 248

53

254 'SER CODE BEGI!

255 peintf (menu) :

% select=input():

%67

58 switch (select)

28 {

260 case ' 5), printf(me=2agel): break:

261 case
262 case "
263 1

264

5

E A

4

Bol= (0 o % |3 MANG]E HAINH B UARTCIE TOTC
= 5 Tt 1

5. wgel) i break:
3): break:

i

Ha[a[» v ] Build [ &

Ready

i ] Find in Files | i [L«

Application Note
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Now we close our project and pVision 3:

Project
Close Project

File

Exit
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5.) Using the Simulator (first we will test our program with the Keill Simulator):

51 v81

Start Keil pVision and open our Keil Project
If you see an open project — closeit: Project - Close Project

Project - Open Project

Select Project File: Look in: choose C:\XC888

Select Project File: Files of type: select Project Files (*.uv2)
click XC888.Uv2

click Open

E'Ep'\fision3
 File Edit View Project Debug Flash Peripherals Tools SVCS Window Help
[dwH@imm|oc|rxsnina]  cladesnseEDFsers

E

EIEY — LY

Select Project File

Mniljm 'Ilbﬁlﬂﬂ"

File nams. pecsss e
B = (@ [ ® |

— Filas af type: ||PmpnFsos('uv2,‘rrM LII

JICTT 9, Dot ot i e | S LK1 — e —— _—L":I

Note:

From now on just open your pVision project (not the DAVE project).
MVision will automatically recognise if there has been a code regeneration
done by DAVE!
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Check the configuration of the pVision simulator:

mouse position: (Project Workspace, Files): | or
Targetl click right mouse button
Options for Target “Target1'

V£ xcsss - pvision3
%Eile Edit Wiew Project Debug Flash Peripher:
ASHG P RR[(OC|EE DD
e X ¥ K|Target

| Project Warkspace + x|

i

A"/ XC8L] - pVision3
Project Debug Flash Perip
B e

[Praject Workspace

=i Target 1

£ Cyanee Eilee

Optionsfor Target “Targetl': Debug: check ® Use Simulator

[ Fle Edit View Project Debug Flash Peripherals Tools SVCS Window Help
N L I ¥ Y vW# -0 saCEeEs

Target 1

|Options for Target

_|=|x
=|=|x|

@ ) E e nEw;:u -].151-m
e TS veid main (veid) g
= id Target 1 29 {
i« Dave Files 20 'SER DE BEGIN (MAIN Main,:
I START XC.asl ||| 2= grvcge e _
+ 1 MAIN.C 2 IR O ptions for Target 'Target 1' xf
« BI0C ;
25| MAIN_vInit():
= [ UART.C 2 Dervice | Target| Output| Listing| User | €51 | 451 | LiS1 Locate | LiS1 Mise Detbug | utines |
: ﬂmé}c :” ser cooe | iEmE sEgElrvall  Eli=ws I
User Files " e
Z I Limit Speed to Rea-Time
260
5 F Load Apphcation at Startup P Fun to masn(} F Load Application at Starup I Run o mainf)
52 Intiakzation Fik: Iretiakzaton Fie:
63
= o :[El"‘”‘:‘ Restore Debug Session Settings Rastoro Debug Session Settngs
57 ) | Ersakpoints F Toolbax F Broakpoints F Toolbox
8 switch (se 7 Watchpoints & PA F Watchpoints
258 {
et case '1 7 Memary Display P Mermory Display
26 case "0
262 case '3
ET) P cRuDWw Paramater, Driver DLL: Parameter.
&l R s |sec5| DLL |-.'r9':".'\IEW |€e-35| DLL |
265
266 ]
267
:: ¥ End of fu Dialog DLL Paramater. Digbog DLL: Parameter.
o [peoresiLL - Fpxcess [FCores1 DL ficaes
m USER CODE BE
Fird
B8l sex coos [ ok ]| cawe | oo | Help =
P
(KA L’J
Bo[® [0 [ B MANG[B UARTCIR TOIC IR MAINH
| H
-

i

§4|4|»|..hsﬁluﬁc i ]| Find in Files | I

Simulation T

OK
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Start the pVision Simulator:

or | click

_s|x
—l=]x

Debug - Start/Stop Debug Session

PRIEE o e” @

_[Starthtop Diebug Session|

=1

& EVALUATION YERSION
Running with Code Size Limit: 2K

Ok

OK

W){CSBB - MVision3 - [C:\XC888\MAIN.C] - =X

C File Edit View Project Debug Flash Peripherals Tools SVCS Window Help - =%
-1 IR TSRS Y W - s @EE TS

FEuenrrulsHe ABRTYOemES >
E ax O

B
ﬁﬁ._w_um
=l Smutator VIREG
=8 Panpheral SFR
B urnamed 4 Ap
EE Funtme Lbrary
# 3 7C_STARTUP Mo
L4~ NTs) Mo
L MAIN M.
# L=l TO Mo
# L UART Ma.
': blinking=0FF, IO _vResetPin(FP1l_8), printfimes=agel): break:
21 '2': blinking=0FF, I0O_vSetPin(F1_5), printf(message2); break:
%2 blinking=0N, printf(me==sageld): break:
= 1
s
%6 }
%7
| ) End of function main -
II(I »
|BMANG (@ uaRTCIE TOIC B MANH
e Al
i ]
[KSH ASSIGN Brsakbisabls FceakKill Breaklisy BeeakSor Breakhocess COVERAGE BEFINE DIR Bisplay Enter EVALuace EXIT FINC Go INCLUPE KILL Loglchnalyse LOAD LOG MAP BOOE Ostep Pecfocmancedoalyse Potep RESET SAVE score ser |
H <[« > Buid ) 1 [ Find in Files | [E] >
Ready [ Simulation t1: 0.00046803 sec  L:245C:1 I RW
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Start program-execution:

Debug — Run

View - Seria Window — UART #1
Peripheras - 1/0-Ports — Port1
Peripherals— Timer — TimerQ

I
A xC888 - wVision3 - [UART #1] | _ =%
File Edit View Project Debug Flash Peripherals Tools SVCS Window Help - =[]
SN IER Y BTN X R R - Y .En....r\,__--,%._pa
EHROTMTEN BE AR “.'@:l—.'f— »
(Progect werlspace x| ﬂ

ok P1_DATAfZ) r?r 5 |§"|g r |—rD T:"“;'MO
PIOR[Z rrerrrer [1:16 B TameriCourner =]
PIOD® e [Fimes -]
PIPUDSELPH crrrRrRR TCON: il mon: 01
PILPUDENPT crpeppere THO: [T g [ET
PILALTSELO® - cw”m"i‘ rTF0
PILATSELIP® e Stas: [lm
Pins: [P0 pEERRRCE FTRO I GATE & INTON

d we the USCALE-XCAOO

o o

B MANG B UARTCIE TOLC @ MAINH SUART 81

5
é (ASH ASSIGH BreakDisable BreakEnable BreakFill BreaklList BreakSet Breakhocess COVERAGE DEFINE DIR Pisplay Enter EVAluate EXIT FINC Go INCLUDE KILL LogicAnalyse LOAD LOG RAF MODE Catep Perfocmancelsalyse Patep PESET SAVE SCOPE SET -
S« » o] Build ) | | Find in Files | Kl >
Ready ] Simulation t1: 192.09960611 sec’ R T 7,

Note:
By activating (clicking) the UART #1-window you can then type
1, 2 or 3 and see the result in the Parallel-Port-1-window (Pin 5).

Now we close our simulator session:

Debug - Stop Running
Debug - Start/Stop Debug Session

Now we close our project and pVision 3:

Project - Close Project

File — Exit
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Note:
Since our program runs as expected in the simulator we can now use real hardware.
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6.) Using real hardwar e:

(+ ONnChipFlash-Programming)

Make sure that the XC800 USCALE start kit is still connected to the host computer:

"“XC ami

C T e

USB Connection:

.) used for: UART communication (the UART/RS232/serial interface isavailableviaUSB asa
virtual COM port of the second USB channel of the FTDI FT2232 Dual USB to UART/JTAG
interface).

.) used for: On-Chip-Flash-Programming and Debugging (first USB channel of the FTDI FT2232
Dual USB to UART/JTAG interface).

.) the USB connection works also as the power supply.
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e ﬁ -

C51 v81

Start Keil pVision and open our Keil Project

If you see an open project — closeit: Project - Close Project
Project - Open Project

Select Project File: Look in: choose C:\XC888

Select Project File: Files of type: select Project Files (*.uv2)
click XC888.Uv2

click Open

i]@p\l’isionfﬁ
File Edit View Project Debug Fiash Peripherals Tools SVCS Window Help

[dwH@imm|oc|rxsnina]  cladesnseEDFsers
| @ 0o e X |5 lazm

Select Project File

Mnliam&e -il«maav

LEEI® 1@ [ % Filas of fype: ||Pm,m=Flos:'w2,‘"M Lll
' E
-
SIET<T [ ], Build [ Command ] Find in Files | [« LA

Hl
2
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Check/configure the configuration of the Flash-Programming-Utility and select the correct
microcontroller (XC888) on the XC800 USCALE start kit:

mouse position: (Project Workspace, Files): | or | click
Targetl click right mouse button
Options for Target “Target1'

Eile Edit Wiew Project Debug Flash Peripher:
M@ s BR D2EE %%
= E e X 8 K|Target

| Project Warkspace + x|

A"/ XC8L] - pVision3

Target 1

[Praject Workspace Ot for T r
= Target 1 [\ puons Tor 1 arde
|—| o o e Eile
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Options for Target “Target1':Utilities:
Configure Flash Menu Command: check/click ® Use Target Driver for Flash Programming

Options for Target “Targetl': Utilities:
Configure Flash Menu Command: check/select Infineon DAS Client for XC800

\'£ XC888 - pVision3 - [C:\XC888\MAIN.C] i =R

DFile Edit View Project Debug Flash Peripherals Tools SVCS Window Help - =%

AEEG L RR |0 EE TR s s e [0Feers

SEHEe S ﬂm'lnrgcll 'I&!M

| char input (void)

= id Target 1 :::'{ §
4 Dave Files 227 char in

@ START XCas1 || == do

“ _'IIP::\EN-C = ! PPl Options for Target 'Target 1' | &
= 3104

m while |
# EUART.C m RIm0:;  Devioe|Target| Output| Usting] User | CS1 | AxS1 | LS1 Locate| LiS1 Misc| Debug Utities |
« HT0LC 2] in = SB

1 User Files 24 }while (in! [ Cenmgure Flash e Command

5 return in: [ Use Target Driver for Flash Frogramming
2% -}
278/ USER CODE EM | settings I™ Updata Target before Debugging
;- LPCO0) EPM Efmuy _I

23 veid main(veid) Init Filec | T-uPS0 WLINK Driver J Edit.. I
2400 { irfirwon XCH00 ULINK Driver

i USER CODE e A Monitor Drever
u ” _
0 USER CODE cmml--c',:n_n OAD ERE J
» e () Mmmsl""" f

I R Inseperident

e =

ama T

| I( I
BE o W | B MAINC |@ UARTC /@ TOI.C (B MAINH

I_'t\Ll_

HRT=T1%] uild {Command |, Find i Files ] Kl

25,

Simulation L:231C:1 [ |
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Optionsfor Target “Targetl': Utilities:
Configure Flash Menu Command: click Settings

k£ XC888 - pVision3 - [C:\XC888\MAIN.C]

[File Edit View Project Debug Flash Peripherals Tools SVCS Window Help

- LB T Y| W s e [EFeeE s
SEHEeS ﬂm'larg_ctl vlﬁ!l
IPoecwedspes T char input (void)
= id Target 1 2|
< Dave Files 227 chazr in=" ';
I START XC.as1 ||| 2= T°
. —"mcmc = P Options for Target 'Target 1' &
& 10 m while

= 1 UART.C e RI=0; Device | Target | Output | Usting| User |51 | Axs1 | LxoWilbeate
= B TOLC o in = SB

=i User Files ™ lwhile [inl :
5 return in: & Usa Terget Driver for Flash Programming
2% -}

23 void main(veid) ImF-n| J Edt. I

20 {

© Lise Extermal Tool for Flash Programming
Cormimand I--n',:n_ru OAD EXE J
20| MAIN_vIniti): wlu-r-r-

45| while (RS232_w

il while (1)
{

3 select=inp

- ks Co ] _ow | ows v |
» case T
| | IR —

E.__.EI l.u ‘ﬂ" B MAING |B VARTCIE THIC (B MAINH

H[STT5T5 ) Buitd { Command ] Find in Fies | _ e

zg=,

Simulation § L23ic T I |
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Infineon XC800 ULINK Driver Setup:
DAS Client Setup:

DAS Server: select JTAG over USB Chip
USCALE Device: select XC888

Flash Download Options. check: M Erase Used Sectors
Flash Download Options: check: M Program

Flash Download Options: check: M Verify

Flash Download Options: check: M Reset and Run

XC888

L'/ XC888 - pVision3 - [C:\XC888\MAIN.C] - - =X

[3File Edit View Project Debug Flash Peripherals Tools SVCS Window Help =[]
SEAO L RS EE LR B R = B = ) (RO o
SEHEeX nEw;:u -I.ﬁlm
e — *|"u% char input (void)
= id Target 1 2mE 3
< Dave Files 227 char in=" ';
@ START XC.a51 ||| == do

: imt - R ) o for Target 'Target 1' i ,_(I

- 9 UARTC at J88 1 fineon XCB00 ULINK Driver Setup x|

« BT01.C m in
User Files m Iwhile DAS Client Setup
=L Eeturn Hast Computer: [lacaast Automatic Start/Stop
F Start with De
S DAS Serven: [JTAG over USE Chip =] bugger
23 void main(w N - = Stop with Debugger
B { Device: P(C&D Family
20
T USCALE Device: m - [
20
244
24| MATN_ vIni  Target DebugCptions Flash Download Options |
4%
2 .
245| while(RSZ ﬁ  Erase Full Chp F Program
e il gy i
20 Erase Used Sectors P Maify
i Thﬂ“:”  Donot Erase ® Resetand Run
w2
253
24
255 printf
266 select
= ot _| "
258 switch—
= { ok | cace | Dofaurs | Holp |
» aza 1

Bo[® [ [ B MANG[B UARTCIR THC B MAINH

I_'t\Ll_

i
}

(A [ ] Build [ C 3 ], Find in Files | Kl

Simulation L231C1

§ e

Click OK
Click OK
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Note:

Now we need aterminal program which is able to handle our virtual COM port (COM5)!
As an example of “any terminal program” we are going to use Docklight.

Docklight can be downloaded @ http://www.docklight.de .

Now, start Docklight:

45 Docklight V1.7 : ;@iﬂ

File Edit Run Tools Help
ODFLHS v o FONE Ysad

B Commmunication port clased Colors&Fonts Mode | COMI0 9600, None, 8, 1
Send Sequences Communication

Send Mam Sequence ASCH | HEX | Decimal | Binary |
Reveive Sequences

Active  Non Sequence Angwe
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Click: Project Settings

&7 Doch_ 3kt V1.7 : - =[]

File Edit Tools Help
DFHE » \FA N TSaS . A :
| B Commmuri Project Settings (G ication Settings), ColorsiFonts Mode | COMIO | 5600, None, 8, 1
Send Sequences Communication
Send Hame Sequence ASCI!I—EX | D“;'M]I B"‘"YI
Receive Sequences
Active Hame Sequence Answer
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Project Settings:

Communication; Communication Mode: click ® Send/Receive

Project Settings:

Communication: Communication Mode: Send/Receive on comm. channel: select COM5

Project Settings: Communication
Project Settings: Communication
Project Settings: Communication
Project Settings: Communication
Project Settings: Communication

: COM Port Settings: Baud Rate: select 9600
: COM Port Settings: Parity: select None

: COM Port Settings: Parity Error Char.: select (ignore)

: COM Port Settings. Data Bits: select 8
: COM Port Settings. Stop Bits: select 1

&> Docklight V1.7 _ =]
File Edit Run Tools Help
DEFHE v » A ME Yo |
| B Commmunication port closed COMIO | 9600, None, 8. 1
Send Sequences Communication
Send Mamae: Sequence .usc:[n—ex | D“i'"]’ B"'WI
E. Project Settings &
L& i :"".m antral | © i Fibter |
- Communication Made i
i 2 X A

7 SondHocee e :‘::::\:?nlﬂ

SendReceive on comm. channel

SOMS -

Chonose o COM post from the list of available devices, or type o COM

port from COM1 to COMS5E,

COM Port Semtings

Bad Fate po <] Data Bits =]

Receive Sequences Pasity [Mane: - Stop Bits 1 -
R R R e Parity Error Char. fignore) = |
ok | came | vep |
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Project Settings: Flow Control: Flow Control Support: click ® Off
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Project Settings:
Communication Filter: Contents Filter: click ® Show all original communication data

OK
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Click: l.

& Dl ghtvil7 _|=x]
File EditVRun Tools Help

DFEE »v= FOMNB YSad . A :

54k Commis .t Commanication] ColorsiFonts Mode | COMS | 9600, Nane, 8,1
Send Sequences Communication

Sond Mame Sequence I"-5=Cltl—i>( | Decimal| Binary |

Receive Sequences
Active Hame Sequence Answer
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@5 Docklight V1.7 : _ =]

Fle Edit Run Tools Help Stop Communication (F6)
Cowdd »u @80 e
Dy Commmunization part open Calors&Fonts Mode COMS 600, Mone, 8, 1
Send Sequences Communication
Send N Soquence  ASCH | HEX | Decimal| Binary |
Receive Sequences
Active Hame Sequence Answer

Note:
Docklight is now ready for serial communication!
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Go back to pVision:

Configure/select the debugger:

mouse position: (Project Workspace, Files): | or | click
Targetl click right mouse button
Options for Target “Target1'

A\"4 XC8L ] - pVision3

File Edit Wiew Project Debug Flash Peripher:

SeEHg iR D EE GG

© [ e X Y K Target 1 -~

& [ py e K K] Target 1
[Praject Workspace

|Options for Targetl
T Chmness Eilee

| Praject Workspace x|

5 [|  Options for Target Target 1'
| =i Target 1
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Options for Target “Targetl':Debug:

click ® Use: select Infineon DAS Client for XC800

\'£ XC888 - pVision3 - [C:\XC888\MAIN.C]

'DEhﬂEMWMH&IMMkaHWHﬂP
.jﬁﬂﬂ LoD

5T TWH - a EEers

=[x

= 22 void main (veid)
= id Target 1 206 {

< Dave Files 20
HSTART_XC.a51 | |f =
A 243

22 ;ncm.c_ SRR O tions for Target 'Target 1' J
. B0

245| MAIN wInit():

J‘II{QREC 2 Dervice | Target| Output| Listing| User | 651 | 451 | LiS1 Locate | LiS1 Mise Detbug | utinhes |

=3 T01. 247 DE -

- U s ‘e o cear _I*""F B |
5 I Limit Speed to Rea-Time
= i el = : =
25 while(1) F Load Apphcation at Startup F Run to main() wummmmm I Flun to man()
252 Intizhzation Fite: Inetiakzaton Fie:
Fi3d
w1l s/ USER CODE | J Edit |] _J Ed |
it ""““tf['“e" - Restore Dabug Session Setings ~ | - Restors Debug Session Seftngs ————— =
2% select=inp
267  Ersakpoints 7 Toolt F Braakpoints F Toolbo
258 switeh (=2 =
S ( ‘Watchpoints & PA Pw
269 case 'l P Mermary Desplay F Memory Display
261 case "2 |
262 case "3
E IS | Parameter Dvver DLL Parameter.
24|/ USER CODE §8Jeepe) DLL |:m‘3051EW l's'éom DLL |

= 1|

Bo® (@ % ™ | |gwmanc[@usricR T

= Dialog DLL Paramater. Dialog DLL Farameter:

i |0€-o|e§| DLL |-pxc:sas lTCowEI DLL |-uxc:3m

[ o ]

]

HATAP 7] Build f c i ] Find in Files | [L«

I_'E\LI_

Click OK
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1) click:

JEEe eS| snnna] 0 cAsl--nsaE@eers
© BE]e = Easfrargett ~]a%m

ot Ik MAIN vInit(): §

= id Target 1 24

< Dave Files 247
@ START XC.aS1 ||| 2+

< MAIN.C =

%@ 10.C w1 while(1)

s [ UART.C w|

« 3 T0L.C 3
User Files 264

256 select=input () ;

208 switch (select)

5 1

260 case "1': blinking=0FF, IO _vResetPin(Fl_3), printf{messagel): break:
260 case "2': blinking=0FF, IO _vSetPin(P1_5), printf (message); break;
262 case "3': blinking=0N, printf(message3); break:

266 }

|| E—
Bo[w @ T R MAINC (@ UARTCIE TO1.C IR MAINH

[E[weaid carger Tacger 1
nssexiil ing START_IC.a51...

ILBILI_

Linking. ..
Frogram Size: daras33.: xdacasi comsteddl codes1a7i

creating hex file from =XCoEe..,

~xcste* - 0 Freaeis). O ¥arningis).

Load =c:y) gomn | Eon"

Searching for DAS Server “JTAG over USE Chip'...

bAs Server 'OTAG ever USB Chip' 12 installed,

D43 Jecver ©ATAG cwer DIB Chipe im mer starced yes. TEyeg o STAET it Row...
bis Server 'ITAG ower DB Chip' has beem stasted swecessfully.

Erasing Bank 0 Sactorar O

Erasze Done.

Prograsmming Sene.

Verigy Done,

Aspiieation sunnisg ...

WAoo ] Build f 3 ] Find in Files | L«
Ready | [Infineon DAS Client for XCB(| L:231C:1 =l |

Eiat]
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Note:
The debugger selects the XC888 microcontroller in the XC800 USCALE start kit!!!

Therefore we are going to run our program with the debugger!!!

or click
Debug — Start/Stop Debug Session

ow Hel

eI o g 1 @
Start/Stop Debug Session|
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\Z xcsss - pvision3 -

[C:\XC888\MAIN.C]

O Eile Edit View Project Debug Flash Peripherals Jools SVCS Window Help

EE=3= - ]

e LIELE L PR RO s s @EHE e

-I5/x]
=12

while (1)

=8 panpheral SFR

B uooaned Ap
EE Funtme Lbrary

& 7C_STARTUP Mg
L3~ NTs) Mo
1 MAIN M
# L=l TO Mo
# L UART M.

Nﬁg Al [Twoe] f| =2
= Wl Senotator VIREG =

o

=5 ntt(
5

=57

=8

]

0 case "1':
21 case '
ke case "3
=

264

=5

oE6

267

oea

ki
.'bunkJ.nq—Oh pL.\nLLhes:dqej] break:

select=input ()

switch (select)

king= OE‘.. I

vResetFin(P1_5), printf(messagel); break;
I0 vSetPin(F1_5), pri (mez=age); break;

B uane|@ uarTSR T

B MANH

ve USH Chip'...
is inacalled,

' is nor starced ger. Teyimg Lo Start it mov...
* has been started msccemafully.

|
af
=

«[«[> [ fiBuildc

1 [ Find in Files |

Ready

L«

Infineon DAS Client for XC8(t1: 0.00000000 sec

1
é ASH ASSIGN Breakbisable BreakEnable BreakKill BreakList BreakSer Breakhocess COVERACE DEFINE DIR Pisplay Enter EVALuate EXIT FIIC Go INCLUDE KILL Logichnalyse LOAD LOG HAP BODE Cotep Pecfocmancednalyse Potep RESET SAVE SCOPE SET -
g »
RIW

Debug — Run

or

click

Project e

ReglRunj| vz

Application Note

106

V2.0, 2008-05




T AP08073
Qfl neon XCB800 USCALE start kit: "Cookery Book™"

M£ XC888 - pVision3 - [C:\XC888\MAIN.C] ._ - =X

T File Edit View Project Debug Flash Peripherals Tools SVCS Window Help - =[x
QFEP L B D EE LR N LA TR I
Y- R CR T ARV ¥ Ok BES »

=ElFow] MAIN vInit()s §
5

| while (RS23Z_wait

% while(1)

Nﬁ! Al [Twoe] f| =2
W Senalator VIREG 1

=8 panpheral SFR £
B Leoamed g =
81 Runtme Library 5 select=input();
w 3 7C_STARTUP Mo, =
LR Mo, =8 switch (select)
o MaIN Mo. ] t )
# [ Tl Mo 20 case '1': blinking=0FF, IO _vResetPin(F1l_5), printfimessagel); break;
® 1 JART Mo, 1 case : blinking=0FF, IO_vSetPin(P1_5), printf(messageZ); break;
< %2 case : blinking=0N, printf(mezsage3); break:
=
x4
=5
oE6
=%
%8| }

E w3 for DAS Serves 'JTAG over USB Chip' ...
CAS Server 'dTAG over USD Chip' is anacalled,

FL] -
4 » |

EM.NNQ B UARTCIR TOLC @ MAINH
A

DA3 Secver 'ITAG ower DIB Chipt has beem scarted macoemafully.
Losa mc:iy xowss) | Bossn

-
‘i ASH ASSICN isable BreakKill BreakList BreakSet Breakhocess COVERACE DEFINT DIR Pisplay Enter EVALuate EXIT FUNC Go INCLUPE KILL Logichnalyse LOAR LOG BAF BODE Ostep Perfocmanceisalyse Potep RESEIT SAVE SCOPE SET -
HET< > [¥RBuid)c 1 Find in Files | I« >

Ready [Infineon DAS Client for XC8(t1: 0.00000000 sec | | [ RIW
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Go back to Docklight and see the result:

Docklight V1.7 y _ =]
Fle Edit Run Tools Help Stop Communication (F6)
SHG e B NE B
Do Commmunication part open Colors&Fonts Mode COMS 00, None, 8,1
Send Sequences Communication
Send Nome Sequence -“-SCI| HEX | Decimal | Binary |

CALE-XC800 44% h
shugger must be
ition b ec

connected to the USCALE-XCBOO
icrocontroller

. LED Port
«+» LED Port
«« LED Port

Sequence Arnswer
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Double click inside the red box:

Docklight V1.7

Cwdd @A NE T
|D—o Commmunication port open
Send Sequences

File Edit Run Tools Help

bop Communication (F&)
=

Receive Sequences

Send Mama:

Sequence

Active Name Sequence

Application Note

Communication
ASCH | HEX | Decimal| Binary |

 Colors&Fants Mode _'

-I5[x]

COMS | 0600,None 8.1

(version: USCALE-XC800 4%+ hello world s
bote: The Debugger must be permanently connected to the USCALE-XCE00
luring operation to select the XC888 microcontroller

1 ... LED Port 1 Pin 5 OH
2 ... LED Port 1 Pin 5 OFF
1 ... LED Port 1 Pin & blinking

your choices
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Edit Send Sequence: Sequence Definition: 1- Name: insert: 1... LED Port 1 Pin 5 ON
Edit Send Sequence: Sequence Definition: 2- Sequence: insert: 1

&7 Docklight V1.7 - S - 12X
File Edit Run Tools Help
DFES v o FAMND YsaH

| B Commmunieation port closed ColorsBForts Mode | COMS | 9600, Mone. 8.1
Send Sequences Communication
Send Mame Sequence ASCH| HEX | Decimal| Binary|
I —
x
- Sequence Definition
1 - Hame |1 .. LED Port 1 Pin 5 ON
2-Sequence  EditMode = ASCH  HEX © Degimal — © Binary Pos.2/1
1T
o=
Receive Sequences I Send poriodically (f not Sent &5 an MEHMMIE BFEWET D B IECEVE SEqUENGE)
Astive Hame Sequence Answer
Repeat sequence svery I"_ seconds
Delete Sequence oK | Cancel Agply Help

OK
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Double click inside the red box:

-I5[x]

File Edit Run Tools He
EETDIRE Y T,
|CHe Commmunication part clsed
Send Sequences

Send Mame
[z || 1 LED Part 1 Pin 5 OM

ColorsBFunts Mode | COMS | 0600, None, 8,1
Communication
ASCH | HEX | Decimal| Binary |

Double click to add new sequencelon: USCALE-XC800 444 hello world #4s

Gte: The Debugger must be permanently connected to the USCALE-XCROO
luring operation to select the XC888 microcontroller

2 ... LED Port 1 Pin 5 OFF
3 ... LED Port 1 Pin & blinking

your choices

Receive Sequences
Active Hame Sequence Answer
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Edit Send Sequence: Sequence Definition: 1- Name: insert: 2 ... LED Port 1 Pin 5 OFF
Edit Send Sequence: Sequence Definition: 2- Sequence: insert: 2

& Docklight V1.7 B - =%

File Edit Run Tools Help

ODFES v« O MNE YsaH

| B Commmanication port closed ColorsBForts Mode | COMS | 9600, Mone. 8.1
Send Sequences Communication
v | 1. LED Part 1 Pin 5 ON 1 [
| |f#fEdit Send Sequence &
=3 I 1 < I
- Sequence Definition
1 - Hame P...I.l’DPnﬂIPininl'l’
2-Sequence  EditMode = ASCH  HEX © Degimal — © Binary Pos.2/1
2||
3-Additionsl  Repeat
Settings I
Receive Sequences  Send poriodically (if nat Sent &5 an MEHMMIG BFEWeT D B IECEVE SEqUENGE)
Astive Hame Sequence Answer
Repeat sequence svery [" seconds
Dielete Sequence oK | Cancel Agply Help
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Double click inside the red box:

-I5[x]

DEES 1= E2MB YS

| B Commmunination port closed ColorsBFunts Mode | COMS | 0600, None, 8,1
Send Sequences Communication

Send Mame Eequence nSClil-Ex | D”;'M]l B"‘"YI

[5]| 1~ LED Part 1 Pin5 ON

E’z«mnm1msw 2

[Version: USCALE-XC800 4%% hello world **a
Double click to add new } The Dot must be permanently connectad to the USCALE-XCEOO
T eratic i 1 er

q tion to select the XC888 microcontroll

3 ... LED Port 1 Pin & blinking

your choices

Receive Sequences
Active Hame Sequence Answer
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Edit Send Sequence: Sequence Definition: 1- Name: insert: 3 ... LED Port 1 Pin 5 blinking
Edit Send Sequence: Sequence Definition: 2- Sequence: insert: 3

& Docklight V1.7 B - =%

File Edit Run Tools Help

ODFES v« O MNE YsaH

| B Commmanication port closed ColorsBForts Mode | COMS | 9600, Mone. 8.1
Send Sequences Communication

e | 1 LED Port 1 Pin 5 ON 1
s S x
I y

[
i Edit Send Sequence
Index: | 2 < |

Sequence Definition
1 - Name F!...I.l'DPnnIPinfihﬁlinq
2-Sequence  Edit Mode & ASCH ~ HEX  Dogimal  © Binary Pos.2/1

3||

Receive Sequences ™ Sond poriadically (if nat sent s an automatic answer to a reosive sequence)
Astive Hame Sequence Answer

FRepeat sequence every [" seconds

Delete Srquence Ok | Cangel Apply Help

OK
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Click
or click

or click

1

... LED Port 1 Pin 5 ON
2 ...LED Port 1 Pin 5 OFF
3...LED Port 1 Pin 5 blinking

Fle Edit Run

Send Sequences

Tools Help

Stop Communication (F6)
e e FANE e
Do Commmunication part open

Communication

Send

Receive Sequences

-z | . LED Port 1 Pin 5 OFF
= | 3. LED Port 1 Pin 5 blinking 3 ersion: USCALE-XCE00 44+ hello world #+s

Soquence  ASCH | HEX | Decimal| Binary |

Colors&Fants Mode

-I5[x]

COMS 600, Nane, 3, 1

lote: The Debugger mus
luring operation to se

be permanently connected to the USCALE-XCEOO0
:ct the XC888 microcontroller

1 ... LED Port 1 Pin 5 OH
LED Port 1 Pin 5 OFF
. LED Port 1 Pin & blinking

your choice: 2

a%d LED Port 1 Pin & OFF &éw

ersion: USCALE-XCE200 #+% hello world #4s
lote: The Debugger must be permanently connected to the USCALE-XCROO
luring eperation to select the XC888 microcontroller

1 ... LED Port 1 Pin 5 OH
en D Port 1 Pin 5 OFF
3 ... LED Port 1 Pin & blinking

your choice: 1

Active Hame

Sequence

add LED Port 1 Pin 5 OH +&s&

ersion: USCALE-XC800 4%% hello world +*a
lote: The Debugger must be permanently connected to the USCALE-XCHOO
luring operation to select the ¥C888 microcontroller

1 ... LED Port 1 Pin 5 OH
2 ... LED Port 1 Pin & OFF
3 . LED Port 1 Pin & blinking

your choices

and check the result on your XC800 USCALE start kit:

Application Note
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Conclusion:

In this step-by-step book you have learned how to use the XC800 USCALE start kit together with
the Keil tool chain.

Now you can easily expand our "hello world” program to suit your needs!
Y ou can connect either a part of - or your entire application to the XC800 USCALE start kit.

Y ou are aso able to benchmark any of your algorithmsto find out if the selected microcontroller
fulfils al the required functions within the time frame needed.

Have fun and enjoy working with the X C800 USCALE start kit!

Note:

There are step-by-step books for 8 bit microcontrollers (e.g. XC866 and XC88x), 16 bit
microcontrollers (e.g. C16x, XC16x, XE16x) and 32 bit microcontrollers (e.g. TC1796 and
TC1130).

All these step-by-step books use the same microcontroller resources and the same example code.
This means: configuration-steps, function-names and variable-names are identical.

This should give you a good opportunity to get in touch with another Infineon microcontroller
family or tool chain!

There are even more programming examples using the same style available [e.g. ADC-examples,
CAPCOM®6-examples (e.g. BLDC-Motor, playing music), Simulator-examples, C++ examples)
based on these step-by-step books.
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7.) Feedback (XC800 USCALE start kit, Keil tools):
Your opinion, suggestions and/or criticisms

Contact Details (this section may remain blank should you wish to offer
feedback anonymousdly):

If you have any suggestions please send this sheet back to:

email: mcdocu.comments@infineon.com
FAX: +43 (0) 4242 3020 5783
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