DEZVOLTAREA APLICATIILOR CU
MICROCONTROLERUL XMC 4500

DESCRIEREA ARHITECTURII SI A MEDIULUI INTEGRAT DE
DEZVOLTARE DAVE

Desfasurarea lucrarii

1. Studiul arhitecturii familiei de microcontrolere XMC 4500 si arhitecturii placii de
dezvoltare RELAX 4500

2. Modul de creare a unui proiect nou in DAVE. Exemplu de proiect simplu pentru
porturile de intrare-iesire

3. Studiul programului exemplificat (organigrama generala, utilizarea intreruperilor,
modul de programare a porturilor IO, analiza programului)

4. Executia pas cu pas si depanarea programului (stabilirea configuratiei pentru
depanator, lansarea depanatorului si vizualizarea resurselor programului)

5. Modificarea programului (alte functionalitati)

Teme

1. Prin studierea schemelor electrice, sa se verifice corespondenta dintre butoane si
LED-uri si porturile 10 asociate.

2. Pentru toate porturile 10, sa se verifice modul de configurare.

3. Sase realizeze un program care implementeaza o telecomanda cu urmatoarele

specificatii:

apasarea butonului Button 2 — comuta intre modul de lucru: TV sau DVD
LED-ul LED 2 — stins semnifica mod de lucru TV si aprins semnifica mod de
lucru DVD

pe LED-ul LED 1 se transmite comanda — 3 pulsuri daca se comanda TV si 5
pulsuri daca se comanda DVD. Durata pulsurilor este de 0.5 sec cu pauza intre
pulsuri de 1 sec.



Arhitectura microcontrolelor XMC4500

Familia de microcontrolere XMC 4500 combina functionalitatea procesorului ARM
Cortex-M4 cu periferice si memorie in acelasi chip si are urmatoarele facilitati:

Subsistemul CPU

1. Nucleul procesorului
- processor ARM Cortex-M4 pe 32 de biti
- set de instructiuni pe 16 sau 32 de biti
- instructiuni DSP/MAC
- timer de sistem pentru suport de sistem de operare
2. Unitate de virgula mobila
3. Unitate de protectie a memoriei
4. Controler de intreruperi inlantuite
5. Doua blocuri de transfer DMA
6. Unitate de cerere a evenimentelor (pentru servicii interne sau externe)
7. Bloc de detectie a erorilor multiple (CRC)

Memorii on chip

- 16 ko ROM (boot)

- 64 ko memorie de program de mare viteza

- 64 ko memorie de date de mare viteza

- 32 ko memorie de mare viteza pentru comunicatie
- 1024 ko memorie flash cu 4 ko memorie cache

Dispozitive periferice pentru comunicatie

- modul Ethernet 10/100 Mbit

- modul USB

- interfata CAN (Controller Area Network)

- 6 interfete seriale (configurabile in diferite standarde seriale)
- interfata pentru comunicarea om-masina (LED si touch)

- interfata pentru carduri de memorie externa (SD si SDMMC)
- bus extern pentru conectarea unor memorii externe

Periferice pentru semnale analogice
- 4 convertoare ADC pe 12 biti cu cite 8 canale fiecare
- Demodulator Sigma Delta cu 4 canale
- 1 convertor DAC pe 12 biti cu 2 canale

Periferice pentru control industrial

- 2 unitati de captura si comparare pentru controlul motoarelor



- 4 unitati de captura si comparare folosite ca timere de uz general
- 2 interfete de determinare a pozitiei

- timer de tip watchdog

- senzori de temperature

- ceas de timp real

- unitate de control a sistemului

Linii de intrare — iesire

- modul pentru porturi programabile

- adresabilitate pe bit

- intrari tri-state

- interfata de test JTAG (Joint Test Action Group)
- suport pentru depanare

Figura 1 ilustreaza blocurile functionale si modul lor de conectare pentru un sistem cu

XMC 4500.
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SCU — System Control Unit

RTC — Real Time Clock

WDT — Watchdog

FCE — Flexible CRC Engine

GPDMA — General Purpose DMA

USB OTG — Universal Serial Bus On The Go
PMU - Protected Memory Unit

PSRAM — Program SRAM

DSRAM — Data SRAM

EBU — External Bus Unit

DSD — Delta Sigma Demodulator

POSIF — Position Interface

CCU — Capture Compare Unit

LEDTS — LED and Touch Sense (Control Unit)
PORTS — porturi IO

DAC — convertor digital analogic

PBA — Peripheral Bridge AHB to AHB (Advanced High-performance Bus)
ERU — Event Request Unit

VADC — Versatile ADC (convertor analog digital)
USIC — Universal Serial Interface Channel
CAN — Controller Area Network

Arhitectura procesorului ARM Cortex-M4

Caracteristici principale:

- arhitectura Harvard

- pipe-line cu 3 stagii

- set de instructiuni eficient - prelucrari in virgula fixa intr-un singur ciclu, operatii
SIMD (Single Instruction Multiply Data) de inmultire si inmultire cu acumulare,
logica de saturare si operatii de impartire hardware

- set de instructioni simplificat si comprimat (Thumb) pentru cresterea densitatii
codului si a vitezei

- densitate mare a codului

- controler de intreruperi configurabil (64 de intreruperi)

- mod sleep

Blocurile functionale ale procesorului ARM Cortex-M4 sint prezentate in figura 2:

- Nucleul procesorului (Processor Core)

- Unitatea de virgula mobila (Floating Point Unit)

- Controlerul de intreruperi (Nested Vectored Interrupt Controler)
- Unitatea de protectie a memoriei (Memory Protection Unit)
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Modelul de programare
Exista urmatoarele moduri de lucru ale procesorului ARM — Cortex M4:

- modul thread — in care se executa un program de aplicatie. In acest mod se intra
imediat dupa reset

- modul handler — se trateaza exceptii. Dupa tratarea unei exceptii se revine in
modul thread.

Programele se executa pe doua niveluri de privilegiere astfel:

- modul neprivilegiat (programele nu pot executa anumite instructiuni de acces la
registre speciale, nu se poate folosi timer-ul de sistem si blocul de control al
sistemului, pot avea acces restrictionat la memorie)

- modul privilegiat (se intra pe acest nivel din modul thread daca actualizeaza
adecvat un registru de control; modul hanller este intotdeauna pe nivelul
privilegiat)



Registrele procesorului

Toate registrele sint prezentate in figura 3.
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Figura 3.

Se impart in registre de date (generale) pe 32 de biti , pentru controlul programului si al
stivei si registre speciale.
Registrele speciale indica starea procesorului dupa cum urmeaza:

PSR - Program Status Register

ASPR - Application Program Status
IPSR - Interrupt Program Status

EPSR - Execution Program Status
PRIMASK - Priority Mask Register on
FAULTMASK - Fault Mask Register
BASEPRI - Base Priority Mask Register
CONTROL - CONTROL register



Modelul de memorie

Harta memoriei este ilustrata in figura 4.

OxFFFFFFFF Exista zone de memorie rezervate pentru cod, date
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Figura 4.

Porturile de intrare — iesire

Exista 16 porturi de intrare — iesire, PCn (n=0-15) cu structura prezentata in figura 5 . In
structura unui port IO se observa driverele de intrare si iesire (sectiunea pad) si sectiunea
de configurare pe biti (slice). In modul normal, o intrare este citita pe pinul Pn_IN iar o
iesire este generata pe pinul Pn_OUT. In modul alternativ, se pot conecta direct semnale
de la dispositive periferice cu portul PCn.
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Atunci cind un port este configurat ca intrare/iesire trebuie scrise urmatoarele registre:

Registrele Pn_IOCRO0, Pn_IOCR4, Pn_IOCRS si Pn_IOCR12 — configureaza bitii 0-3,
4-7, 8-11 si respectiv 12-15 ai portului Pn astfel (reprezentare pentru Pn_IOCRO,
celelelte registre sint similare, astfel PCx cu x = 0-3 pentru Pn_IOCRO0, x = 4-7 pentru
Pn_IOCR4, x = 8-11 pentru Pn_IOCRS si x = 12-15 pentru Pn_IOCR12) ca in figura

6.
31 272 24723 1918 1614 1110 B 7 3 2 0
T T T T T T T T T T T T T T T T T T T T T T T T
PC3 0 PC2 0 PC1 PCO
| InNI | 1 rI 1 InNI 1 1 rI InNI | | 1 InNI
PCO, [7:3], iy Port Control forPort n PinOto 3
PC1, [15:11]. This bit field determines the Port nline x funclionality
PC2, [23:149], (x = 0-3) according to the coding table
PC3 [31:27]
0 [2:0], r Reserved
[10:8], Fead as 0; should be written with 0.
[18:18],
[26:24]




Standard PCx Coding

PCx[4:0] | /O Output Selected Pull-up / Pull-down /
Characteristics | Selected Output Function
0X000g |Direct - Mo input pull device connected
0X001g Input Input pull-down device connected
0X010g Input pull-up device connected
0015 Mo input pull device connected;
Frn_OUTx continuously samples the input value
0x¥100g |Inverted |- Mo input pull device connected
0X1015 |IMPUL InpLt pull-dawn device connected
01105 Input pull-up device connected
0X111g Mo input pull device connected;
Prn_OUTx continuously samples the input value
PCx[4:0] [1FO Output Selected Pull-up / Pull-down /
Characteristics | Selected Output Function

10000 | Output  [Push-pull Zeneral-purpose output

10001, 'lir?p'ﬁ?t Alternate output function 1

10010g Alternate output function 2

10011g Alternate output function 2

10100g Alternate output function 4

101015 Reserved.

10110g Reserved.

10111g Reserved.

11000g Open-drain Zeneral-purpose output

11001g Alternate output function 1

11010g Alternate output function 2

11011g Alternate output function 3

11100g Alternate output function 4

11101g Reserved.

11110g Reserved.

T1111g Reserved.

Figura 6 .

Registrele Pn_PDRO0/1 ofera posibilitatea de a selecta viteza de variatie a iesirii (slew
rate) si curentul de iesire (driver strength) pentru pinii configurati ca iesire.

Registrul Pn_PDRO are urmatoarea configuratie (figura 7):
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Registrul Pn_PDRI1 are urmatoarea configuratie (figura 8):
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Figura 8

In descrierile de mai sus PDi (i = 0-15) reprezinta bitii de configurare pentru pinul i al
portului Pn.

Selectia modului de lucru pentru sectiunea pad este data de figura 9:

Pad Driver Mode Selection
Pad Class PDx.2 PDx.1 PDx.0 Functionality
Al X b4

Medium driver
YWealk driver

A+ Strong driver soft edge

Strong driver slow edge

0

1

0

1

0 Medium driver
1 Weak driver

0 Strong driver, sharp edge
1

0

1

0

1

0

1

A2

Strong driver, medium edge

Strong driver, soft edge

Reserved

MWedium driver

Reserved

sl alolo| ||| = x| x| =

YWeald dnver

Figura 9
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Registrul Pn_OMR modifica iesirea si are urmatoarea configuratie (figura 10):

31 30 28 28 2y 2 2 24 Z3 2 1 20 18 18 17 18

PR|PR|{PR PR |PR|{PR|PR PR |PR|PR| PR PR|PR|PR | PR |PR
1% (14 [ 13 |12 | 11 | 10 9 8 7 6 ] 4 3 2 1 0

W W W Wy W W W Wy W W W Wy W W W W

% 14 13 12 11 10 H g b B 5 4 3 2 1

PS |PS |PS |PS|PS|PS | PS|PS|PS|PS|PS|PS|PS|PS |PS|PS
%5 (14 (13 |12 | 11|10 | 9 8 7 6 5 4 3 2 1 0
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Function of the Bits PRx and PSx

PRx PSx Function

0 0 Bit PFn_OUT Px is not changed.
0 1 Bit Pn_OUT . Px is set.

1 0 Bit Pn_OUT Px is reset.

1 1 Bit Pn_OUT Px is toggled.

Figura 10

Registrul Pn_PPS valideaza starea pinilor portului Pn in modul power save astfel (figura
11):

1% 14 13 12 N 10 ! 8 7 ] 5 4 3 2 1 0

PPS | PPS | PPS |PPS | PPS | PPS |PPS | PPS | PPS | PPS |PPS | PPS | PPS | PPS |PPS | PPS
% |14 |13 12|11 |10 |9 |8 |7 |6 |5 |4 |3 |2]|1]0

sy [ iy [ iy P iy [ iy s % [ iy s it P

Field Bits Type |Description
PPSx X A Port n Pin Power Save Bit x
{(x=0-15) Og  Pin Power Save of Pnx is disabled.
1g  Pin Power Save of Pnaxis enabled.
0 [3118]|r Reserved
Read as 0.
Figura 11

Starea pinilor in modul power save este data in conformitate cu configurarea stabilita de
registrul Pn_IOCR astfel (figura 12)
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PCx Coding in Deep-Sleep mode

PCx[4:0] (/O Deep-Sleep mode and PPSx=1g,
0X000g | Direct Input value=Fn_OLUTx
0X0015 | IMPUL Input value=0g; pull-down deactivated
0x010g Input value=1g; pull-up deactivated
0X011g Input value=Pn_0OUTx, storing the last
sampled input value
0X100g Imverted | Input value=Fn_ OLITx
0X101g |/MPUL Input value=1g; pull-down deactivated
0X110g Input value=0g; pull-up deactivated
0X111g Input wvalue=Pn_OUTx, storing the last
sampled input value
1FAFAg |Output Dutput driver off,
Input Schmitt-Trigger off,
no pull device active,
Input value=FPn_OLUTx

Intrarea este citita in

Figura 12

registrul Pn_IN si iesirea este scrisa in registrul Pn_OUT.

Registrul Pn_ HWSEL asociaza pinii porturilor Pn cu semnale externe (pe modul
alternativ) ca in figura 13:

) o 29 28 228 28 4 23 022 021 2 19 18 17 16
HW 15 Hw14 HW 13 Hw12 Hw 11 HW10 Hws HW8
o o rw o o W W W
18 14 13 12 11 10 9§ = 7 B g 4 3 2 1 o
HW? HW6 HWS5 HwW 4 HW3 HW2 HW1 HWo
o o rw o rw o i o
Field Bits Type | Description
HWx [2%+10 | rw Port n Pin Hardware Select Bit x
{x =0-15) 2™ 00 Software control only.
01g  HWO control path can override the software
configuration.
105  HW1T control path can override the software
configuration.
115 Reserved.
Figura 13
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Placa de evaluare RELAX 4500

Schema bloc a placii de dezvoltare Relax 4500 este prezentata in figura 14.
Este constituita din urmatoarele blocuri functionale:

- Microcontrolerul XMC 4500

- Blocul de depanare (construit cu un al doile microcontroller XMC 4500 si cu
interfata USB)

- Interfata Ethernet

- Doua conectoare de 40 de pini (pentru conectare cu alte echipamente)

- Sursa de alimentare

- Doua butoane (conectate pe portul P1 bitii 14 si 15) si doua LED-uri (conectate pe
portul P1 bitii 1 si 0) pentru utilizator

- Interfata USB

HMC4500 Pin Header X1
Relax/Relax Lite 2%20, 0.1"
; .
o ﬁ - o
Regulator
-, T ADC, DAC, CCU42, CCUBO, POSIFD, U1CO, T
- T« ETH U1CT, CAND, ERUD, LEDTS G L s Qi
Micro - . Debug, | (BWD (M) | XMC4500
UsB XMC 4500 | EsL | W1C UART Debug IC

—q Microcontroller

PORET

GPIO,

DSD, CCU4[D.2], CCUS[D..1], POSIFD, LUOCO, ERUD

SR e UTCD, U2C0, CAND. 2] ERU[D. 1]

Pin Header X2
2x%20,0.1"

BlockDiag emf

[ Notassembledin | | Notassembledin | |- Simplified view on
| Relax Lite version J' | both versions J' power supply
Figura 14.

Schemele electrice ale placii Relax 4500 sint ilustrate in anexa.
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Crearea unui program cu ajutorul mediului de dezvoltare
DAVE

1. Se selecteaza File->New->Project

PDAVE IDE - DAVE 3
[N Edit Navigate Search Project Debug DAVE ‘Window Help
D & oave Project

" =] -t - [ %5 TASKING Debug
Open Fie.
O =5
e e &9 Source Folder
close al cshreew |Gy 1
[Hsave ks < Source Fi
[ save s [ Header File
Fsave sl Culishies | [ Fie from Template
Revert
9 Cther. CrkN
e
Rename F2
&) Refresh Fs
Conwert Ling Delimiters To 4
&Pt culer
Switch Workspace: »
Restart
x5 Tmport
23 Export
Properties Alb+Enter
Ext
(2 actve Project Problems 7 ] Console | £ Properties | =8
Oitems
Description Resource: Path Location Type.

Fle Edt Navigate Search Project Debug DAYE Window Help
i wWE iEieHE#es @ Lid-iE-H-we [ %5 TASKINGDebug >
[ I— = -

I

Select a wizard

Wizards:

[tvpe fiter text ]
& General
& cict+
5 Infineon

{51
& Jova

@

[2 active Project robiems 2 ] Console| = Propeties |
0tems

Description = Resource | Path Location Type
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3. Se scrie numele proiectului si se alege Easy Start Project

Fle Edt Nevigats Search Project Debug DAVE Window fielp
3 [ % TASKNG Debug 7

im B FiuEHEwES@
=8

2 BS~

=8

DAVE Project
Create 3 new C/C4++ project for Infineon tool chains

Project Name:

Use default location
Locations, | €/ Temp/DAVE_CE_WS_v316 Browse...

Project Type:
51 (> Infineon MC
51T ARM-GCC Application For XMC Project
32 Easy Start Project
[ empty Main project
- [55] DvE CE Project
[ Empty Project
51 ARM-GCC Library For XMC Project
[ empty project

Show project kypes and tool chains anly if they are supported on the platform

@ [ emsk J[ mext> ] e [ concal

[21 Actve Project robems 52 B Console 5 properties |
orens
Description ~

Resource | Path Location Tyee

4. Se alege tipul de microcontroler (XMC 4500 series - F100x1024) si se incheie
procedura de creare a unui proiect cu butonul Finish.

File Edit Navigats Search Project Debug DAVE ‘Window Help
e gl HEREC @ 2 RESRE RS [ %5 TASKNGDebug
=8 =8
2B~
Target Selection Page
Select the controller for which the project has to be created
= -
ic400
5 (7] \MC4500 Series
= C]amMces0nF144x102s
[] G400 Series v
Device Festures
—LorPio0 a|
ME Flash Al
160 KB Rt =
5 digital 1/0 |
ADC= 18 ADC Channels, 12-bit, Delta Sigma Demodulator
DAC=2 DAC Channels, 12 bit &
Further ptions
Start up file preferences
[Z Active Projeet Prablems 37 el gaiupits Sa
Otems
Description. ~
@ [ <k ne s [_pmsh ][ cancel
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Trecerea de la o etapa la alta se realizeaza cu butonul Next. Se poat ereveni la o etapa
anterioara cu butonul Back.

Se deschide fereasta cu codul programului, EasyMain.c.

[ 4 DAVECE | Dit >

[T CJCH+ Projects 52 =0

Bl 5 EasyProject [Activi 5 uid Al et
() Buid Froject

Buid Working Set »

<

el Handler (void) ;
Buld Automatically -

{ OFF = 0, ON = 1) state t ;
state = oN:
_state = on;

T ——

Fropetties

ize LED2 */
= (GUTPUT_PP_GP) ;
er_strength(STRONG)

/% £SYS=£CPU &t 120MHz */
/% Zysrick every 120000 cycles = 10ms */
if (SysTick Config(SystemCoreClock / 100UL) == O} (

/7% Loop forever T/
for(::) {
3

elset
asm("BEFT 2557);

[2 Active Project Problems &2 =] Console | =] Properties =0

Se genereaza codul executabil cu comanda Build.

Programul EasyStart citeste butoanele BUTTONI si aprinde LED-urile LEDi (i = 1,2),
de pe placa Relax 4500, conform grafului din figura 15.

Stare Buton = ON

Buton apasat Stare Buton = ON

Comuta iesirea
LED-ului

Starea butoanelor Starea LED-urilor

Figura 15.

Expirarea de timp de T = 1 secunda este realizata cu ajutorul unui contor care se
incrementeaza la fiecare intrerupere generata de ceasul de sistem la fiecare 10 ms.
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Codul programului este :

/* SFR declarations of the selected device */
#include <XMC4500.h>
#include "GPIO.h"

void SysTick Handler (void);
typedef enum { OFF = 0, ON = 1} state t ;

state t ledl state ON;
state t led2 state ON;

int main (void) {
/* Initialize LED1 */
Pl 1 set mode (OUTPUT PP GP);
P1 1 set driver strength (STRONG) ;

/* Initialize LED2 */
Pl 0 set mode (OUTPUT PP GP);
Pl 0 set driver strength (STRONG) ;

/* Initialize BUTTON1 */
Pl 14 set mode (INPUT) ;

/* Initialize BUTTONZ2 */
P1 15 set mode (INPUT) ;

/* £SYS=fCPU at 120MHz */
/* Systick every 120000 cycles = 10ms */!
if(SysTick_Config(SystemCoreClock2 / 100UL) == 0){

/* Loop forever */
for(;;) |
}

}

else{
asm ("BKPT 255");

}

! Oscilatorul este pe 12 MHz (vezi schemele electrice). Frecventa CPU este obtinuta prin multiplicarea
frecventei oscilatorului cu 10, iar intreruperile de system (SysTick) sint generate la frecventa oscilatorului.

Perioada intreruperilor de sistem este 7 = <
12.10

12.10*

Rezulta ca 12000 de ciclii au o duratade 7} =120000.7 = 5.10° =107% sec = 10ms

25ystemCoreClock este initializata cu 12000000
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void SysTick Handler (void) {
static uint32 t ticks = 0UL;
static state t buttonl state = OFF;
static state t button2 state = OFF;

ticks++;

/* Read BUTTON1, update state if pressed */
if(P1 14 read() == 0UL) {
buttonl state = ON;
}
else{
if (buttonl state == ON) {
if (ledl state == ON) {
ledl state = OFF;
}
else{
ledl state = ON;
}
}
buttonl state = OFF;

}

/* Read BUTTON2, update state if pressed */
if (P1 15 read() == 0UL) {
buttonZ state = ON;
}
else{
if (button2 state == ON) {
if (led2 state == ON) {
led2 state = OFF;
}
else(
led2 state = ON;
}
}
button2 state = OFF;
}
/* Toggle every ls */
if (ticks == 100UL) {
if (ledl state == ON) {
/* Toggle LED1 */
P1 1 toggle();
}

if (led2 state == ON) {
/* Toggle LED2 */
P1 0 toggle();

}

ticks = 0UL;
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Exemplu de programare a unui port de intrare (P1 bitul 14, intrare)

___STATIC INLINE void Pl 14 set mode (uint8 t mode) {
PORT1->I0OCR12 &= ~0x00£80000UL;
PORT1->I0OCR12 |= mode << 16;

}

___STATIC INLINE void Pl 14 set driver strength(uint8 t strength) {
PORT1->PDR1 &= ~0x07000000UL;
PORT1->PDR1 |= strength << 24;

}

___STATIC INLINE void Pl 14 set hwsel (uint32 t config) {
PORT1->HWSEL &= ~0x30000000UL;
PORT1->HWSEL |= config << 28;

}

__STATIC_INLINE void Pl 14 set(void) {
PORT1->OMR = 0x00004000UL;
}

__STATIC INLINE void P1 14 reset (void) {
PORT1->OMR = 0x40000000UL;

}

___STATIC INLINE void Pl 14 toggle (void) {
PORT1->0OMR = 0x40004000UL;
}

__STATIC INLINE uint32 t P1 14 read(void) {
return (PORT1->IN & 0x00004000UL) ;
}

__STATIC INLINE void Pl 15 set mode (uint8 t mode) {
PORT1->IOCR12 &= ~0xf8000000UL;
PORT1->IOCR12 |= mode << 24;

}

___STATIC INLINE void Pl 15 set driver strength(uint8 t strength) {
PORT1->PDR1 &= ~0x70000000UL;
PORT1->PDR1 |= strength << 28;

}

__STATIC INLINE void Pl 15 set hwsel (uint32 t config) {
PORT1->HWSEL &= ~0xc0000000UL;
PORT1->HWSEL |= config << 30;

}

__STATIC INLINE void P1 15 set (void) {

PORT1->OMR = 0x00008000UL;
}
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___STATIC INLINE void Pl 15 reset (void) {
PORT1->0OMR = 0x80000000UL;
}

___STATIC INLINE void Pl 15 toggle(void) {
PORT1->OMR = 0x80008000UL;

}

__STATIC INLINE uint32 t P1 15 read(void) {
return (PORT1->IN & 0x00008000UL) ;

}
Exemplu de programare a unui port de iesire (P1 bitul 0, iesire)

___STATIC INLINE void Pl 0 set mode (uint8 t mode) {
PORT1->IOCRO &= ~0x000000£8UL;
PORT1->IOCRO |= mode << 0O;

}

___STATIC INLINE void Pl 0 set driver strength(uint8 t strength) {
PORT1->PDR0O &= ~0x00000007UL;
PORT1->PDRO |= strength << 0;

}

__STATIC INLINE void Pl 0 set hwsel (uint32 t config) {
PORT1->HWSEL &= ~0x00000003UL;
PORT1->HWSEL |= config << 0;

}

___STATIC INLINE void P1 0 set (void) {
PORT1->OMR = 0x00000001UL;

}

___STATIC INLINE void Pl 0 reset (void) {
PORT1->0OMR = 0x00010000UL;
}

___STATIC INLINE void Pl 0 toggle(void) {
PORT1->OMR = 0x00010001UL;

}
__STATIC_INLINE uint32 t P1 0 read(void) {

return (PORT1->IN & 0x00000001UL) ;
}
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Depanarea programlui

Se alege o configuratie pentru depanator. Se apasa butoanele Apply si Close, pentru a
finaliza alegerea.

[ DAVE IDE - EasyProject/EasyM
File Edt Mavigate Search Project Debug DAVE Window Help

I % TASKING Debug

4 - FRRC
= AT IRR - R ™ 0cbus Configurations
B el =8
Reirrroeas 5 = O oo, manage, and run confgurations
B ~
2| BS @ [Project]: Program doss ot exist 8l
= L= EasyProject [ Active - Debug | /7]
) Includes i
(5 startup b I 57| Name: [ EasyProject
EasyMan.c =
19 e vo | Erzetiar e || FatgEEs £ rtaation] B prejec| 9= Arguments | 1 ource | B M|
EasyProject launch 5 {7 TASKING C/C++ Det ||| Target settings
g ;
EasyProject.id o] # ExiroRd O show dlltargets © sho kargets For AMC4500-x1024
st Target: ARM Simulator
Fitex KMIC-HIUGhE (SMCA500 Faiy)
Infineon He Applcation Kt MC4500 Series
in| 2
Configuration: |Default |
Connecion settings
Connection: | -Link aver UsB (SwD) ]
P Field value e
s @
Filter matched 2 of 12 items.
@
asm("BKFT Z55"):
¥
) L]
[21 active project Problems 27 (5] console | I Properties| =8
0 tems
Description ~ Resauce | Path Locatin | Tyme

) wrtate Smart Insert | 46120 H

Fle Edt Navigate Search Project [WESIE) DAVE Window Help

iriy IR HE S B0 I A S R GRE IR R [ %5 TASKING Debug

B Cjct+ Projects £3 . :’““:E B’”‘“’“‘”; =0
Togol Line Ereakpoin:
@ | g 2]
@ Tougle Vethod Breakpont

ns of the selested device */
ER=] £asyProject [ Active - Debul 3 Toggle Watchpot .
W0 3kip Al Breakpoints
Hgremove All Breakpoints

Debug Canfigurations. »

(€] EasyMain.c
1) Gr1o.h

er (void) ;

EasyProject launch e
Eanypropct Id 10 Suspend T -0, o= 1) statet ;
W Terminate: e oN;
S stepine e = or:
Rsten Over
_RStepReturn
=Runtoline .
S Uss Stap Fikers (OUTPUT_PP_GP) : 4

er_strength (STRONG) ;
:

/% Initialize LEDZ #/
P1_0_set_mode (QUTPUT_PP_GP);
P1_0_set_driver_strengthi(3TRONG)

/* Inivialize BUTTONL */
P1_14_set_mode (INPUTY:

/% Inicialize BUTTONZ */
P1_15_set_mode (INPUT)

/% £5YS-£CPU at 120MHz */
/% Systigk every 120000 cycles = 10ws +/
if (SysTick_ConfigiSystenCoreClock / 100UL)

/% Loop forever /
for(;;)

)
else(
asm{"BRPT 255") ;

. v
[21 Active Project Probiems £3 (5] Console £ Praperties| =8
0kems
Description -+ Resource. Path Location Type.

[EasyProject
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Fle Edt Navigste Search Froject DAYE Debug ‘Window tHelp

A W

[ #% DAVECE [ oa >

&
Ll [ Debug Configurations

= =0
Bcicrrrows 5 = O L vanage, and run configurations
-
TASKING CJC-++ Debugger L
E 5 EasyProject [ Active - Debug ]
2 nares
) Includes [T ® 5 30| vame: | EasyProject ]
(= Debug . -
© satp [evpe Fiker tet ||| [rarget Intiization | (-] Project | (9 arguments| & Source | ] Miscellansous |
€] Easyriain.c = &5 TASKING CfC4++ Det Target settings
5 GPi0.h ©)show alltargets (2 Show targets For XMC4S00-x1024
[ EasyProject.Jaunch
EasyProjectid Target ARM Simulator
Fitex AIC-HLight (XMC4S00 Farily)
Infinecn Hexxagon Applcation Kt ¥MC4S00 Series
Infinean KMC4500 Relax kit
Configuration: | Defaul v
Connection sektings
Connection: | Mink aver USE (SWD) v
Settings: u
e Field value .
s Y ;
= A Revert
Fiter matched 2 of 12 fems B2y
®
asm("BRET 255") :
)
<
£ actve Project Probems 57 (=] Console | 1 properties | =0
Oitems
Description ~ Resowrce | Path Location | Type:
it & | Wrikable Smart Insert | 461 20

File Edit Source Refactor Navigate Search Praject DAVE Debug Window Help

ri- @ EEh @ ubHERns @0 w-L Qi@ (e [ | #5 TaskinG Debug | ™
%5 Debug 52 = O [09-Yariabies 52 S0 Erealports| = )[4t Regiters 5 =0
Ry aL 0w Lol a0 LB & %% T3 Ef 7 || cows [core
= F EasyProject [TASKING CfC++ Debugger] Narme Value Hame Value Usage
= &% Infineon XMCAS00 Relax kit - XMCAS00-x1024 (6]12/13 9:04 AM) (Su: ro o0
1= o Thread [1:1:ARM] (Suspended: Breakpairk hit.) wl 00
1 main() EasyMain.c:36 0x0800127¢ 3 w2 B2 i0e00
0 0x800142c() 0x0800142¢ 7 i
= 19 06001 42c() 0:0800142c R 0<20000820 T
= 1806001 42c() Dx0800142c R 0:636
i () Ox0800142c P RS ) 5
() 0x0800142c RE 0x0
() Dx08001420 R7 00
() oxoB00142C [ 0x0
() oxos00142C 5] 0xc000004
() oxos00142C R10 0:0
< | , Rl 00 ¥
[¢) EasyMainc &1 = 0| Disassembly 52 - B Qutine | =0

/* SFR declarations of the selected dewice */ btz

#include <XHCE500.h> int main(void) {

#include "GPIO.L” 0x0800127¢ B0 kS push  {r7,1r}

0x0800127e 00 af add 7, =p, HOxd =
void SysTick Mandler (void) = Pi_i_set_mode (OUTPUT_PP_GP) ;
L 0x08001250 3f £0 50 00 mov r0, #oxs0

typedet enum ( OFF on = 13 state t ; 0x080012z84 £f £7 3a £ Bl P11 set mode (0BOD10TC)

state_t ledl_state - P1_1_set_driver_strength(STRONG) :

state t led? state = ON; 0x08001286 4% £0 0Z 00 mow ro, #oxz

- b 0x0800128¢  £r £7 S¢ £ Bl P1_1_set_driver_stremgth (DS001148)
P1_0_set_mode (OUTPUT_PP_GP) :

T int main(void) ( 0x08001250 41 £0 80 00 mov 0, #ousD
/* Initialize LEDL *+/ 0408001294 ££ £7 de fe bl P1_0_set_wode (080D1054)
P1_1_set_mode (OUTPUT_PP_GP) ; PL_0_set_driver_strength (STRONG) ;
P1_1_set_driver_strength(STRONG) : 0x08001298 4f £0 02 00 mov 0, #ox2

| 0x0800129¢  £f £7 fe fe Bl P1_0_set_driver_strength (0S00109c)

/% Initialize LEDZ +/ P1_14_set_mode (INPUT) ;

Gl - S | > g o oo ~
EJ Console 1 & Tasks| w G| o2 B - r9- = 00 remory 2 [§ rt O Gy [[o]] EE[S] YE
Debug [EasyProject] . Monkors + X%

Starting Debugger. .. d
TASKING VX-toolset for ARN: debugger, Build 188
Copyright 2006-2013 Altium BY
VTarget = 3.300V
Launching configuration: EasyProject
Loading application "C:\Temp)DAVE CE_WS_v316\EasyProjectiDebug)EasyProject.e |
-

m | -

B @‘ Writable Smart Insert | 401 1

Se ruleaza programul pas cu pas si se vizualizeaza resursele.
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XMC4500 Relax Kit-V1
XMC4500 Relax Lite Kit-V1
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XMC4500 Relax Kit-V1
XMC4500 Relax Lite Kit-V1
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On-board Debugger, Power Supply, Ethernet, Quad-SPI Memory, SD Card Slot, RTC Crystal
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