Prednsky

(e e i e iz v Inttaticiar——IDE Microchip-Studit
2 P 2l - Pfac—as—Maeiee‘h‘p—S&udqe,

. parmit b signdk A ierochip-Studi

4 2 e e "

6. P katnép +-USART—D ord SART—THprd 5
7 Sériové komunikaéné prostriedky USART - Rx Pracas USART — RX. Praca na zadani
8, TCO - Normal mode, Fast PWM mode Préca s TCO. Praca na zadani

& TCO - Fézovo korektnd a CTC PWM Préca s TCO. Praca na zadani

10. A/D prevodnik Programovanie A/D. Praca na zadani
11. EEPROM, FUSE bity Programovanie EEPROM. Praca na zadani
12. 12C zbernica Zapocet - Prakticka praca s MCU
13. Predtermin Zapodet - Prakticka praca s MCU
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UDRO — USART Data Register 0

UCSROA, UCSROB, UCRSOC
USART Control and Status Register 0 A,B, C

UBRROL - USART Baud Rate Register 0 Low
UBRROH - USART Baud Rate Register 0 High

UBRRO = UBRROH * 0x100 + UBRROL

Rezimy USART-u a urfenie prenosovej
rychlosti: (Table 24-1)

A Uni /

Prijimat/Vysi

UBRROH 0xC5
UBRROL 0xC4 esc

USART (24.) (90-104)
" Generator prenosovej rychlosti

Asynchrénny normalny méd

Baud =

fosc
16 » (UBRRO + 1)

Asynchrénny 2x rychlost mod

osc
B =
aud 8+ (UBRRO + 1)

Synchrénny Master méd (SPI - Serial

Peripheral Interface)

_ fosc
Baud = 5 BRRO+ D)

UCSROA 0xCO UCSROB 0xC1

Riadiace a stavové registre
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datovom registri UDRO su pritomné

Priklad prijmu znaku z UARTu testovanim bitu RXCO (Polling)
Prijima¢ USART priznakovym bitom UCSROA.RXCO - Receive Complete (prijem kompletny) signalizuje, ze v

p é data pre

presunut prijaty bajt do poZadovanej premennej.

1/
int main (void) {
char  znak;
while(1) {
if ((UCSROA & (1<<RXCB))) {
znak = UDRO;
USART_Transmit_(znak);

tohto bitu je mozné

Name:
Offset:
Reset:
Property:
o 7 . 5 z . o
[ I = L)
P —— ® ® R £
w0 0 o [ I}
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Architektira mikrokontrolerov AVR
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ATmega328P— reZim UART — prijem dat (24.8)
*  Prijem dét cez vyvod Rx (PD2) sa povoluje nastavenim bitu UCSROB.RXEN.
*  Prijem dat sa zacne, ked sa zisti platny 3tart bit na vyvode Rx.
« Kazdy bit, ktory nasleduje po Start bite, sa zapisuje do posuvného registra.
Po prijaty stop bitu je frame kompletny a v posuvnom registri sa nachadza prave prijaty bajt.
* Obsah posuvného registra (prijaty bajt) sa presunie do datového registra UDRO a nastavi sa bit
UCSROA.RXCO, ktory signalizuje, Ze bajt bol prijaty. UDRO méZe prijat a dva bajty.
77

Bit 7~ RXCO: USART Receive Complete

Bit 6~ TXCO: USART Transmit Complete

Bit 5 — UDREO: USART Data Register Empty

Bit 4 - FEO: Frame Error

Bit 3 - DORO: Data OverRun

Bit 2 - UPEO: USART Pariti Error

Bit 1~ U2X0: Double The USART Transmission Speed
Bit 0~ MPCMO: Multi-processor Communication Mode

Prenos 5 az 8 datovych bitov
unsigned char USART_Receive (void)

// vait for data to be received

Mame:  UCSROA while( !(UCSROA & (1<<RXCO)) );
Offeet xch // Get and return received data from buffer
Resat: (20 return UDRG;

Property: - Y
USART Control and Status Register 0 A
w7 5 s 4 s z 1 [
[CRee [ oo | womm | Feo om0 UrEs 2 WrCHD
Access R W ® " " R o A
Resst | 0 [} 1 0 0 o a [
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Priklad prijmu znaku z Rx testovanim bitu RXCO { Polling)

UART_Rxa.c
int main (void) {
char znak

//inicializacia funkcie blikania

wdt_enable(WDTO_25);
DDRB |= (1<<PORTBS); //nastavenie vyvodu LED na vystup
USART_Init (UBRR); //Tnicalizacia UART
USART_Transmit_Text ("\nTEST Komunikacie Tx a Rx");
USART_Transmit_Text ("\nZ - Led On
USART_Transmit_Text ("\nV - Led OF
USART_Transmit_Text ("\nB - Blikanie Led");

//zmena WDT na 2sec

while(1) {
wit_reset();
if ((UCSROA & (1<<RXC@))) {//ak je znak v UDR®, tak ho nacitaj
0;

USART_Transmit (LF); USART Transmit (CR); USART_Transmit (znak);

switch (znak) {
case 'Z': USART_Transmit_Text("-Led On"); PORTB |= (1<<PORTBS); break;
case 'V': USART_Transmit_Text("-Led OFf"); PORTB &= ~(1<<PORTBS); break;
case 'B': USART Transmit_Text("-Blikanie Led"); break;
default: USART_Transmit_Text("-Napoznam"); break;

'B') {//ak je znak B blikaj
(1<<PORTBS); _delay_ms (58);
~(1<<PORTB5); _delay_ms (500);
(1<<PORTBS); _delay_ms (58);
PORTB &= ~(1<<PORTBS); _delay_ms (1000);
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Priklad prijmu znaku z Rx testovanim bitu RXCO (Polling) a vyslania textu.

UART_Rxb.c
int main (void) {
char  znak = 'B'; //inicializacia funkcie
o
wdt_enable(ADT0_25); //zmena WOT na 2sec Cueg
DDRB |= (1<<PORTBS); //nastavenie vyvodu LED r'emes
USART_Init (UBRR); //Tnicalizacia UART =
sei(); G0 it vatoe change Yom 910 T |l Pactrm processing
USART_Transmit_Text (“\nTEST Komunikacie Tx a Rx");
USART _Transmit_Text ("\nR - Reset MCU""); -
USART_Transmit_Text ("\nV - Led OFF"); brew
USART_Transmit_Text ("\nB - Blikanie Led");

while(1) {
wdt_reset();
if ((UCSROA & (1<<RXC@))) {//ak je znak v UDR@, tak ho nacitaj
znak = UDRO;
sprintf(buffer, "\nexxe2x %c-", znak, znak);
USART_Transmit_Text (buffer);
switch (znak) {
e 'R': USART_Transmit_Text("Softverovy reset\n");
wdt_enable(WDTO_15M5) ;
while (1);
~(1<<PORTES) ; break;
-_Text("-Blikanie Led"); break;
+ USART Transmit_Text("INTO Enabled\n");
1¢<INTFR; EIMSK |= 1¢<INTO; break;

i

PORTB |= (1<<PORTBS); _delay_ms (50);
PORTE &= ~(1<<PORTES); _delay_ms (500);
PORTB |= (1<<PORTBS); _delay_ns (50);
PORTE & ~(1<<PORTBS); _delay_ms (1000);
i

¥
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Priklad prijmut prikazus p USART Rx vect
define BUFLEN 10 \0 (NULL) sa poutiva na identifikiciu konca retazea alebo pofa
#define STX @x02 znakov. Definovany retazec je $tandardne ukonéeny s \0.
#define ETX @x@3 - zistenie disky retazca - strlen (),

- spajanie dvoch retazcov - streat (),
char  RxBuf[11], i; - porovnanie dvoch retazcov - stremp ().
17 < — "Hello™: [
T (USART T vect) JTprerusemia. od RXCTED char stri[6] = IHsII‘o‘,‘a‘us?r?avnvckY ukoni retazec znakom \0
- char str2[6] = {'H", 'e", "I, 'I', '0", "\0');

char str3[6] = {0x48, 0x65, 0x6C, 0x6C, Ox6F, 0x00};

if (UDR@ == STX) {i = @; return;}

if (i < BUFLEN) RxBuf[i++] mae- T
if (UDRe ETX) RxBuf[--i q:b XBu ->
( ) -4 \ RxBuf[1]-> e
7 N L | RxBuf[2]-> s
i i i RxBuf[3]-> e
int main (void 3
( )t RxBuf[4]-> t
while(1) { RxBUf[5]-> "\e’

wdt_reset ();
if (Istrcmp (RxBuf, ,Reset”)) {
while (1);

e

CEsR | _Sendfle | [0 g] [ CACAMF _ BREAK

fr—

SetMacier | e | M | e | em | e |
W13 | M4 |16 | s | e | w1s | |

E=op)

STXResetETX

o s 2 . .
wcws | I T I N BT
o o o T ® W
w0 ) o I 0 ) o o
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ATmega328P— reZim UART Arduino UNO

Asynchrénna sériova komunikacia mikrokontroléra ATmega328P sa realizuje pomocou vyvodov PD1 (TXD)
a PDO (RXD).

D.

. o l’ .y 1
M z=: | Hews
| S X |
i | - I
#i01 { ! . I
gt . 1 |

=== 1

Na vyvojovej doske Arduino UNO su tieto vyvody prepojené s prevodnikom SERIAL/USB (FT232 alebo,
ATmegal6), ktory zab ¢uje obojstranni ikaciu mikrokontroléra ATmega328P s potitatom cez

USB zbernicu.
Aktivitu na tychto dvoch vodi€och je mozné sledovat na pomocou dvoch led diéd oznagenych RX a TX,

ktoré ovlada prevodnik SERIAL/USB.
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ATmega328P— re¥im UART— prijem s vyuZitim prerufenia (24.8.3)

= Ak je bit UCSROB.RXCIEO nastaveny na log. 1 (povolené generovanie prerusenia), potom ak je
ukonéeny prijem (UCSROA.RXCO), vykona sa prerusenie 19 - USART Rx Complete.

ISR USART_RX_vect (void) {

} 2
a

Property. -
USART Control and Status Register 0 B

[
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]

o
I

1

o A

[

Bit 7 — RXCIEO: RX Complete Interrupt Enable

3 2 ' [}

e
[mee | vom | ume | mew cm | mem | vew
W o o w

] o 0 [}

Priklad prfjmuznakuz Rx s pouZitfm preruenia USART_RX_vect

ISR (USART_RX_vect)//Obsluha prerusenie

UART_Rxc.c

char  temp, prikaz_ok = '2';

temp = UDR

0;
if (temp == STX) {index = 0; return;}

i (index < BUFLEN) RxBuf[index++]
ETX) {

index]="\e';
USART_Transmit_Text (RxBuf) ;

if (Istremp (RXBuf, "Reset”)) {wdt_enable
if (Istremp (RxBuf, "Zapni")) {prikaz_ok

if (!strcmp (RxBuf, "Vypni”
if (Istremp (RxBuf, "EI
sprintf (RxBuf, "%c\n\r'
USART_Transmit_Text (RXBUF) ;

return;

od RX

= temp;

(WDTO_15MS) 5 while (1);}
- T8

1¢<PORTBE); }
(1<<PORTBO) ; }
1¢<INTFO; ETHSK |= 1<<INTO; }

int main (void) {

wdt_enable(WDTO_25);

DORB |= (1¢<PORTBS) | (1<<PORTBB);//nastavenie vyvodov LED a LEDI na vystup

USART_Init (UBRR);
INTe_Tnit ();
sei();

USART_Transnit_Text ("

NTEST Komunikacie cez Tx a Rx");

USART_Transmit_Text (“\nEInto - Povoli ext. prerusenie @\n");

while(1) {
wdt_reset();
PORTB

PORTB &= ~(1<<PORTBS); _¢
PORTB |= (1<<PORTBS); _delay_ms (50);
PORTB & ~(1<<PORTB5); _delay_ms (1866);

}
}
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1<<PORTBS); _delay_ms (50);
delay_ms (508);

Resetovanie MCU signélom DTR za tielomr

Data terminal ready!

avrdude.exe

RS232 - signaly
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