
❇❡✐s♣✐❡❧ ❆❚♠❡❣❛✸✷✿ P♦rt✲❘❡❣✐st❡r

Pr♦ P♦rt ① s✐♥❞ ❞r❡✐ ❘❡❣✐st❡r ❞❡✜♥✐❡rt ✭❇❡✐s♣✐❡❧ ❢ür ① = ❉✮

DDR① ❉❛t❛ ❉✐r❡❝t✐♦♥ ❘❡❣✐st❡r✿ ▲❡❣t ❢ür ❥❡❞❡♥ P✐♥ ✐ ❢❡st✱ ♦❜ ❡r ❛❧s ❊✐♥❣❛♥❣
✭❇✐t ✐❂✵✮ ♦❞❡r ❛❧s ❆✉s❣❛♥❣ ✭❇✐t ✐❂✶✮ ✈❡r✇❡♥❞❡t ✇✐r❞✳

7 6 5 4 3 2 1 0

DDD7 DDD6 DDD5 DDD4 DDD3 DDD2 DDD1 DDD0

R/W R/W R/W R/W R/W R/W R/W R/W

PORT① ❉❛t❛ ❘❡❣✐st❡r✿ ■st P✐♥ ✐ ❛❧s ❆✉s❣❛♥❣ ❦♦♥✜❣✉r✐❡rt✱ s♦ ❧❡❣t ❇✐t ✐ ❞❡♥ P❡❣❡❧
❢❡st ✭✵❂●◆❉ s✐♥❦✱ ✶❂❱❝❝ s♦✉r❝❡✮✳ ■st P✐♥ ✐ ❛❧s ❊✐♥❣❛♥❣ ❦♦♥✜❣✉r✐❡rt✱ s♦
❛❦t✐✈✐❡rt ❇✐t ✐ ❞❡♥ ✐♥t❡r♥❡♥ P✉❧❧✲❯♣✲❲✐❞❡rst❛♥❞ ✭✶❂❛❦t✐✈✮✳

7 6 5 4 3 2 1 0

PORTD7 PORTD6 PORTD5 PORTD4 PORTD3 PORTD2 PORTD1 PORTD0

R/W R/W R/W R/W R/W R/W R/W R/W

PIN① ■♥♣✉t ❘❡❣✐st❡r✿ ❇✐t ✐ r❡♣räs❡♥t✐❡rt ❞❡♥ P❡❣❡❧ ❛♥ P✐♥ ✐ ✭✶❂❤✐❣❤✱ ✵❂❧♦✇✮✱
✉♥❛❜❤ä♥❣✐❣ ✈♦♥ ❞❡r ❑♦♥✜❣✉r❛t✐♦♥ ❛❧s ❊✐♥✲✴❆✉s❣❛♥❣✳

7 6 5 4 3 2 1 0

PIND7 PIND6 PIND5 PIND4 PIND3 PIND2 PIND1 PIND0

R R R R R R R R

❱❡r✇❡♥❞✉♥❣s❜❡✐s♣✐❡❧❡✿ →֒ ✸✕✺ ✉♥❞ →֒ ✸✕✽ ❬✶✱ ❙✳ ✻✻❪
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P❡r✐♣❤❡r✐❡❣❡rät❡ ✕ ❘❡❣✐st❡r ✭❋♦rts✳✮

▼❡♠♦r②✲♠❛♣♣❡❞ ❘❡❣✐st❡r ❡r♠ö❣❧✐❝❤❡♥ ❡✐♥❡♥ ❦♦♠❢♦rt❛❜❧❡♥ ❩✉❣r✐✛
❘❡❣✐st❡r 7→ ❙♣❡✐❝❤❡r 7→ ❱❛r✐❛❜❧❡

❆❧❧❡ ❈✲❖♣❡r❛t♦r❡♥ st❡❤❡♥ ❞✐r❡❦t ③✉r ❱❡r❢ü❣✉♥❣ ✭③✳ ❇✳ PORTD++✮

❙②♥t❛❦t✐s❝❤ ✇✐r❞ ❞❡r ❩✉❣r✐✛ ♦❢t ❞✉r❝❤ ▼❛❦r♦s ❡r❧❡✐❝❤t❡rt✿

#define PORTD ( * (volatile uint8_t*)( 0x12︸︷︷︸
Adresse: int

)

︸ ︷︷ ︸
Adresse: volatile uint8_t* ✭❈❛st →֒ ✼✕✶✾ ✮︸ ︷︷ ︸

Wert: volatile uint8_t ✭❉❡r❡❢❡r❡♥③✐❡r✉♥❣ →֒ ✶✸✕✹ ✮

) PORTD ✐st ❞❛♠✐t
✭s②♥t❛❦t✐s❝❤✮
äq✉✐✈❛❧❡♥t ③✉
❡✐♥❡r volatile
uint8_t✲❱❛r✐❛❜❧❡♥✱
❞✐❡ ❛♥ ❆❞r❡ss❡
0x12 ❧✐❡❣t❇❡✐s♣✐❡❧

#define PORTD (*(volatile uint8_t*)(0x12))

PORTD |= (1<<7); // set D.7
uint8_t *pReg = &PORTD; // get pointer to PORTD
*pReg &= ~(1<<7); // use pointer to clear D.7
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❇✐t♦♣❡r❛t✐♦♥❡♥ ✕ ❆♥✇❡♥❞✉♥❣

❉✉r❝❤ ❱❡r❦♥ü♣❢✉♥❣ ❧❛ss❡♥ s✐❝❤ ❣❡③✐❡❧t ❡✐♥③❡❧♥❡ ❇✐ts s❡t③❡♥✴❧ös❝❤❡♥

❇✐t★ ✼ ✻ ✺ ✹ ✸ ✷ ✶ ✵

PORTD ? ? ? ? ? ? ? ? ❇✐t ✼ s♦❧❧ ✈❡rä♥❞❡rt ✇❡r❞❡♥✱ ❞✐❡
❛♥❞❡r❡♥ ❇✐ts ❥❡❞♦❝❤ ❡r❤❛❧t❡♥ ❜❧❡✐❜❡♥✦

0x80 1 0 0 0 0 0 0 0 ❙❡t③❡♥ ❡✐♥❡s ❇✐ts ❞✉r❝❤ ❱❡r✲♦❞❡r♥ ♠✐t
▼❛s❦❡✱ ✐♥ ❞❡r ♥✉r ❞❛s ❩✐❡❧❜✐t ✶ ✐stPORTD |= 0x80 1 ? ? ? ? ? ? ?

~0x80 0 1 1 1 1 1 1 1 ▲ös❝❤❡♥ ❡✐♥❡s ❇✐ts ❞✉r❝❤ ❱❡r✲✉♥❞❡♥
♠✐t ▼❛s❦❡✱ ✐♥ ❞❡r ♥✉r ❞❛s ❩✐❡❧❜✐t ✵ ✐stPORTD &= ~0x80 0 ? ? ? ? ? ? ?

0x08 0 0 0 0 1 0 0 0 ■♥✈❡rt✐❡r❡♥ ❡✐♥❡s ❇✐ts ❞✉r❝❤ ❱❡r✲①♦❞❡r♥
♠✐t ▼❛s❦❡✱ ✐♥ ❞❡r ♥✉r ❞❛s ❩✐❡❧❜✐t ✶ ✐stPORTD ^= 0x08 ? ? ? ? ¿ ? ? ?
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❉❛s ❡rst❡ ❈✲Pr♦❣r❛♠♠ ❢ür ❡✐♥❡♥ µ✲❈♦♥tr♦❧❧❡r

✒❍❡❧❧♦ ❲♦r❧❞✏ ❢ür ❆❱❘ ❆❚♠❡❣❛ ✭✈❣❧✳ →֒ ✸✕✶ ✮

✶ #include <avr/io.h>
✷

✸ void main() {
✹ // initialize hardware: LED on port D pin 6, active low
✺ DDRD |= (1<<6); // PD6 is used as output
✻ PORTD |= (1<<6); // PD6: high --> LED is off
✼

✽ // greet user
✾ PORTD &= ~(1<<6); // PD6: low --> LED is on

✶✵

✶✶ // wait forever
✶✷ while(1){
✶✸ }
✶✹ }
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Übungsplattform: Das SPiCboard

ATmega328-µC
USB-Anschluss
8 LEDs
2 7-Seg-Elemente
2 Taster
1 Potentiometer
1 Fotosensor

Ausleihe zur Übungsbearbeitung möglich
Oder noch besser ↪→ selber Löten

c© kls GSPiC (Teil A, SS 17) 2 Organisation | 2.2 Übung 2–4
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▼♦❞✉❧❡ ✐♥ ❈ ✕ ❍❡❛❞❡r ✭❋♦rts✳✮ ❬ 6=❏❛✈❛❪

▼♦❞✉❧s❝❤♥✐ttst❡❧❧❡✿ foo.h

// foo.h
#ifndef _FOO_H
#define _FOO_H

// declarations
extern uint16_t a;
void f(void);

#endif // _FOO_H

▼♦❞✉❧✐♠♣❧❡♠❡♥t✐❡r✉♥❣ foo.c

// foo.c
#include <foo.h>

// definitions
uint16_t a;
void f(void){

· · ·
}

▼♦❞✉❧✈❡r✇❡♥❞✉♥❣ bar.c
✭✈❡r❣❧❡✐❝❤❡ →֒ ✶✷✕✶✶ ✮

// bar.c
extern uint16_t a;
void f(void);
#include <foo.h>

void main() {
a = 0x4711;
f();

}
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