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Architekttira mikrokontrolerov AVR
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6. Sériové komunikagné prostriedky USART —Tx Préca s USART - TX. Préca na zadani

7 Sériové komunikaéné prostriedky USART - Rx Praca s USART — RX. Praca na zadani
8. Casovace — potitadla Préca s TCO. Praca na zadani

9 Casovate - poitadis Préca s TCO. Préca na zadani
10. A/D prevodnik Programovanie A/D. Praca na zadani
11. EEPROM, FUSE bity Programovanie EEPROM. Préca na zadani
12. 12C zbernica Zapotet - Praktickd praca s MCU
13. Predtermin Zapotet - Praktickd praca s MCU

2aKlady mikroprocesorovej techniky

1

24Klady mikroprocesorovej techniky

2

Obsluha poziadaviek externych zariadenf MCU

Obsluhu poZiadavky externého zariadenia v pocitatovom systéme je mozné hardvérovo realizovat dvoma

spdsobmi:
*  procesor nepretrzite kontroluje stavov 1/0 vyvodov (zariadeni),

Je to jednoduché rie3enie, ktoré neefektivne vyuZiva €as procesora.

spracovanie (hardvérovej) poziadavky o obsluhu zariadenia procesorom cez prerusenie Cinnosti

procesora. Prerusenie ¢innosti procesora je metdda na efektivnu asynchrénnu obsluhu podnetov.
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'ATmega328P — Externé a Interné preru¥enia MCU (16.)
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Internal |
Interrupts |

ATmega328P - Externé a Interné prerusenia MCU (16.)

Po vyvolani prerusenia sa potrebné data
ukladaji do registrov a do zasobnikovej

pamiti, aby sa poutili pre nvrat k pévodnej (| =X R T e
&innosti procesora. : ﬁ :::::
. Je.dn?tlivé prerusenia maju  priradend r o Trvom oot
prioritu. V | rony o Chane it ot |
* Vykondvanad obsluha preruSenia méie byt [ oo | rowm | 7w Crongs vowves gt
prerusend len prerusenim s vy$Sou prioritou. /T x| W1 Thacton Tewatvanst N\ N
* Vektory preruseni si ulofené v pamati [] 0| TR COUM Internal _ |
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ATmega328P~ externé prerufenia INTG, INTL(17.)
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ATmega328P— externé prerudenia INTO, INT1(17.)
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MCU reaguje na poziadavku prerusenia (INTO) a natita informécie z AD7143 o aktivovanom
kapacitnom senzore cez 12C zbernicu (SCK, SCL) informaciu.

Pouzitim preru$enia nemusi MCU pravidelne vygitavat informécie o stave jednotlivych
senzorov v uréitych gasovych intervaloch (Polling). Tento &as moze venovat inej &innosti.
Informacia o aktivovanom senzore sa nacitana iba v pripade, ak je aspor jeden senzor aktivny.
Pooling (alebo polling) je technika, pri ktorej procesor pravidelne v uritych casovych
intervaloch kontroluje stav zariadenia.
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ATt 328P

15.8,15.9)

WDT (Watchdog Timer) je potitadlo, ktoré po preteceni generuje : interny reset, interrupt alebo oboje.
Ak je WDT povoleny, je potrebné ho programovo nulovat.

Watchdog oscilétor (128kHz) sa povoluje alebo zakazuje pomocou FUSE bitu WDTON (§tandardne
povoleny).

Casovy interval potitadia sa nastavuje pomocou bitov WDTCSR WDP[3:0].

280
oscuiAlon

WATCHOOG

RESET
WDE: Watchdog System Reset Enable woe
WDIF: Watchdog Interrupt Flag WO
WDIE: Watchdog Interrupt Enable woe

Softvérové nulovanie WDT poéitadla
asm("wdr");

alebo

wdt_reset();
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ATmega328P— externé prerudenia PCINTO, PCINT1, PCINT2 (Pin Change Interrupt) (17.)
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int.c

'ATmega328P— externé preruSenia INTO, INT1

#include <avr/io.h>
#define F_CPU 16000000UL
#include <util/delay.h>
#include <ave/interrupt.h>

"
ISR (INTe_vect)//Obsluha externeho prerusenia INTO

PORTB |= (1<<PORTBS); _delay_ms(10@); PORTB &= ~(1<<PORTBS);
EIFR |- 1¢CINTFE;

1
TSR (INT1_vect)//Obsluha externeho prerusenia INT1
B

PORTB |= (1¢<PORTBS); _delay_ms(1660);PORTS
ETFR |= 1¢CINTF1;

~(1<<PORTES) 3

11
Void EXTINT_Init (void)
{

EIMSK [= 1¢<INTO | 1<<INT1;  //Enable INT@, INT1
1ecIsCol | 1¢cISCi1; // Trigger on failing edge
= 1<<ISC11[1¢<I5C18|1<<ISCO1|1<<ISCOB;// Trigger on rising edge
EIFR |= LecINTFO | 1ecINTFL
RTD = (1<<PORTD2) | (1¢<PORTD3);  //Pull-up on INTe, INTL

int main (void) {
DDRE |= (1¢<0DBS); //Mastavi vyvod LED na vystup
EXTINT_Tnit(); //Inicializuje INTO, INT1
sei(); //Povoli globalne prerusenia
while(1) {

}
)
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« Casovy interval potitadla sa nastavuje pomocou bitov WDTCSR.\WDP([3:

ATmega328P — watchdog Easova& (15.8, 15.9)
]

2048 /128 000 = 16 ms ; WDTO_15MS.
32ms; WDTO_30MS

WwoE
WO
woE

64 ms; WDTO_60MS
128 ms; WDTO_120MS
256 ms; WDTO_250MS
512 ms; WDTO_500MS

1,024'5; WDTO_1S

WOP(30) 2,048's; WDTO_25
— 4,096 5; WDTO_4S
1048 576 / 128 000 = 8,192 5; WDTO_8S
ucU RESET
-q Bit 7 — WDIF: Watchdog Interrupt Flag
Bit 6 — WDIE: Watchdog Interrupt Enable
> WTERRUPT Bit 5 — WDP[3]: Watchdog Timer Prescaler

Bit 4~ WDCE: Watchdog Change Enable
Bit 3~ WDE: Watchdog System Reset Enable

Softvérové nulovanie
WDT potitadla
asm("wdr");

Bits 2:0 — WDP[2:0]: Watchdog Timer Prescaler
Mama: WDTCSR
P

Reser 0

WDTCSR ~ Watchdog Timer Control Register
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ATt 328P

15.8,15.9)

void WDT_Prescaler_Change (void)

oscuiaion asm(“CL);

asm(“WDR");

/* Start timed sequence */

WOTCSR |= (1 << WDCE) | (1 << WDE);

/* Set new prescaler(time-out) value = 64K cycles (~0.5's) */
WDTCSR = (1<< WDE) | (1<< WDP2) | (1 << WDPO);
asm(“SEl");

WOP30)

4

My RESE!

void WDT_off (void)
{

asm(“CL);

asm(“WDR");

/* Clear WDRF in MCUSR */

MCUSR &= ~(1 << WDRF);

7* Write logical one to WDCE and WDE */

/* Keep old prescaler setting to prevent unintentional time-out */
WOTCSR |= (1 << WDCE) | (1 << WDE);

/* Turn off WDT */

WOTCSR = 0x00;

asm(“SEl");

v-ne
o .q
WoE

—

Softvérové nulovanie pocltadla

Zmeny v nastaveni ,Watchdog tasovaca” je mozné
vykonat v programe postupom prikazov, alebo za
pomoci funkcii z kniznice <avr/wdt.h>

htt roup avr _watchdog.html

wdt_disable();
wdt_enable(WDTO_500MS);

//zakdze watchdog reset
//povoli watchdog reset a nastavi WDT asovat na 500 ms
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ATmega328P— WDS_reset(15.6)

Po uplynuti Zasového limitu Watchdog asovata sa vygeneruje krétky resetovaci impulz v trvani
jedného hodinového cyklu. Zostupna hrana tohto impulzu spusti casové oneskorenie t;or.

Table 13-2. Number of Watchdog Oscillator Cycles
Typ. Time-out (Vee = 5.0V)

41ms 4.3ms 512

65ms &9ms. 8K (8,192)

8192 /128000 Hz = 0,064 s

e 4. WatchDog System Reset

WATCHDOG WOP(30] ot
RESET e ST

woe :I_ID* ucy Reser . W
e

wosr <] iz e

woe > WTERRUET Ak je WDT Casoval ,preteceny’, WDS_Reset je generovany
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ATmega328P — watchdog Easovat (15.8, 15.9)

10. 3. 2025

——
osCuLATOR h>: W

Macros

#define WDTO_15MS 0
#define WDTO_30MS 1
#define WDTO_60MS 2
#define WDTO_120Ms 3
#define WDTO_250MS 4
Softverove nulova| #define WDTO_S00MS 5
#define WDTO_1S 6
Zmeny v nastaver  “0€fne WOTO. 28
vykonatv prograr  #define WDTO_4s
pomoci funkeii z| #define WDTO_8s

WATCHDOG
RESET
#define wdt_reset() _asm___ volatile__
WOE
WO
woe —

© o~

http://nongnu.org/avr-libc/user-manual

wdt_disable();
wdt_enable(WDTO_500MS);
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AT-
1 woep)
wdt.c 0 o
0 o
0 o
] o 1
0 1 o
#include <avr/io.h>
#define F_CPU 1600000001 ° i !
#include cutil/delay.h> o f f
/1%include <avr/wdt.h>
o f 1
void WDT_prescaler_Change (void) { ! d 2
“CL'y; //bisable dnterrupt |1 o o

asn(“WOR" //watchdog reset

WDTCSR |= (1<WDCE) | (1<CDE);  //Start timed sequence

WDTCSR = (1<chDE) | (1¢cWDP2) | (1ccDP@);  //Set time-out

//zakédze watchdog reset
//povoli watchdog reset a nastavi WDT &asovaé na 500 ms

SRS - |

('war')

[ void woT_prescaler_change (void)

timer handling

1<< WDE);
) value = 64K cycles (05 5) */
<WDP2) | (1 << WDPO);

and WDE */
to prevent unintentional time-out */
1 << WDE

watchdog.html

10K (16384) 01288
32K (32788) 0268
B4K (85638) LU
126K (131072) 108
250K (262144) 208
B12K (524280) a0n
024K (1048578) a0n

.55
J/WDTCSR = (1¢DE) | (1cchDP2) | (LcckDP1) | (1cchDPO); //Set time-out 1s

asn("sET");

int main (void) {

DDRE | (1¢<0085) ;5
PORTS = (1¢<PORTiO) | (1ccPORTSR); //7D9 a FO3 pullop O
WDT_Prescaler_Change(); udt_enabie HDTo_S00KS):

while(1) {
n("WOR"); //udt_reset();
asn("nop"); as("nop");
switch (PINB & @x@3) {
Case 1iPORTS | (1<<PORTES); breaks
Case 2:PORTE |« (1c<PORTES);_delay.ms (100);
PORTB ~(1<<PORTBS);_delay_ms (100@); break;
Case 3:7ORTE & ~(1¢<PORTES); breaks

¥
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pastavt wyvod LED 0a ystup


http://nongnu.org/avr-libc/user-manual/group__avr__watchdog.html
http://nongnu.org/avr-libc/user-manual/group__avr__watchdog.html

	Snímka 1:  
	Snímka 2: Architektúra mikrokontrolerov AVR
	Snímka 3: Obsluha požiadaviek externých zariadení MCU 
	Snímka 4: ATmega328P – Externé a Interné prerušenia MCU (16.) 
	Snímka 5: ATmega328P – Externé a Interné prerušenia MCU (16.) 
	Snímka 6: ATmega328P –  externé prerušenia INT0, INT1 (17.) 
	Snímka 7: ATmega328P –  externé prerušenia INT0, INT1 (17.) 
	Snímka 8: ATmega328P – externé prerušenia PCINT0, PCINT1, PCINT2 (Pin Change Interrupt) (17.)
	Snímka 9: ATmega328P – príklad použitia externého prerušenia
	Snímka 10: ATmega328P – externé prerušenia INT0, INT1
	Snímka 11: ATmega328P – watchdog časovač (15.8, 15.9) 
	Snímka 12: ATmega328P – watchdog časovač (15.8, 15.9) 
	Snímka 13: ATmega328P – watchdog časovač (15.8, 15.9) 
	Snímka 14: ATmega328P – watchdog časovač (15.8, 15.9) 
	Snímka 15: ATmega328P – WDS_reset (15.6) 
	Snímka 16: ATmega328P – príklad watchdog časovač 

