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Minula prednaska

e LED - Light Emiting Diode
e tlaCitka - citlivé narazniky . . . pull-up resistor
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Blikani LEDkou (old)

#i ncl ude <avr/io. h>

voi d del ay(unsigned int num

{
unsigned int i,j;
for (j = 0; j < 1000; j++4)

for (i =0; i < nun i++)
}
int main (void)
{
sbi (DDRB, PBO); // sbi = "Set Bit in I/O Regi ster”
/! DDR = "Data Direction Register”
while (1)
{
cbi (PORTB, PBO); // cbi = "Clear Bit in I/O Register”
del ay(500);
sbhi (PORTB, PBO);
del ay(500);
}
return O;

}



Blikani L EDkou (2005)

#i ncl ude <avr/io. h>

voi d del ay(unsigned int num

{
unsigned int i,j;
for (j = 0; j < 1000; j++)

for (i =0; i < nun i++)
}
int main (void)
{
DDRB | = _BV(PBO); // DDR = "Data Direction Register”
/'l where BV is #define _BV(bit) (1 << (bit))
while (1)
{
PORTB &= " (_BV(PBO0));
del ay(500);
PORTB | = BV(PBO);
del ay(500);
}
return O;



JednoCip — M CU (microcontroller unit)

... prosté jenom draty, Cti byte/bit, pis byte/bit
moduly : podporapro I/O
e komunikace
e CitaCe a CasovaCe (counter, timer)
e analog (A/D, D/A)
data sheets : zvlastni , literatura”, nutno umét Cist
e fidici registry
ATmega8 : Nizka cena (55K €)
e Jednoduché zapojeni (5V, GND)
e 231/0linek

e 8kB paméti nakod, 512B EPROM, 1kB SRAM
e 8MHz internal clock (default 1IMHz)
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Programovani MCU

e maly kod

e asm nebo C (ne C++), nove Java
e nekonetny main()

e maaRAM

e interrupty

Hitachi, Microchip, Atmel


http://www.hitachi.com
http://www.microchip.com
http://www.atmel.com

Programovani pameéti

e Flash - po smazani OxFF

e varianty: seriove, paralelni, boot-loader

e nacvicCeni seriove programovani pomoci paralelniho portu
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Codal?

e . degjte mi servo a pohnu svétem*




Servo

e velmi jednoduché zarizeni z pohledu fizeni

e navrzeno pro modelare

e zplisob Fizeni dostatecné jednoduchy pro implementaci bez MCU
e PWM — Pulse Width Modulation

e 50Hz, tj. opakovani po 20ms, fizeni Sifkou pulzu 0.5-2.5ms
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Komunikace

e mezi PC ajednoCipem
e mezi jednoCipem a senzorem/efektorem

e mezi vice jednoCipy



Seriovy port v kostce (UART)

e tfi draty (send, receive, ground)

e pevnarychlost komunikace (napf. 9600baud)

e podivna napéti (obstara MA X232, dédictvi minulosti)
e starthit, data, stopbit(s)
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St Start bit, always low.
(n) Data bits (0 to 8).
P Parity bit. Can be odd or even.




|2C — Intern IC

e komunikace mezi Cipy (Philips patent €. 9398 393 40011)
e nekdy TWI — Two Wire Seria Interface

e dvadraty: SDA (data), SCL (clock)

e pull-ups a AND operace

e standard 100kHz, pozdgji 400kHz, nyni 3.4MHz
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| 2C — komunikace

e master adave (master generuje SCL)

e START/STOP condition (zména SDA pii SCL=1)
e jinak data SDA platna pouze pro SCL=1

e 7bit adresa, Read/Write, ACK a8bit data+ ACK

e moznost zpomaleni pomoci SCL=0

Addr MSB Addr LSB  R/W ACK
SDA "
SCL
1 2 7 8 9
START SLA+R/W

Data MSB

Data Byte



Podpora funkcl jednoCipu

e UART — nastaveni rychlosti prenosu, registr pro Cteni/zapis, status
registr, preruseni
e TWI — master i dave (nastaveni adresy, buffer pro prijem a vysilani,
L)
e counter (Citat) — pocitani prechodll na vstupnim pinu
e timer (Casoval) — auto reset, PWM na daném pinu, preruseni

e watch dog — specidlni CasovaC, automaticky reset po nastavitelném
Case
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