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@ Jednodipy
@ MCU (microcontroller unit)

o PIC16C74A
Hitachi H8/3048F
ATmega8
Programovani
Blikani LEDkou

o
o
o
o

© Komunikace
@ Kdo s kym
@ Seriovy port (UART)
e 12C
e CAN BUS
@ Podpora jednocipu
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MCU (microcontroller unit)
PIC16C74A

Hitachi H8/3048F
ATmega8

Programovani

Jednodipy

Blikani LEDkou

Jednocip — MCU (microcontroller unit)

... prosté jenom draty, Cti byte/bit, pi$ byte/bit
moduly : podpora pro 1/0
@ komunikace
o (itale a Casovacle (counter, timer)
e analog (A/D, D/A)
data sheets : zvastni ,literatura”, nutno umét &ist
o fidici registry
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MCU (microcontroller unit)
PIC16C74A

Hitachi H8/3048F
ATmega8

Programovani

Blikani LEDkou

PIC16C74A - Special Edition 1997

Jednodipy

e PIC16C7X - 8-bit CMOS Microcontroller with A/D Converter

e High-performance RISC CPU (20MHz clock input, 200ns
instruction cycle)

4K Program Memory (EPROM)x14, 192 Bytes Data Memory
Only 35 single word instructions to learn

BTFSC f,b - Bit Test f, Skip if Clear

33 1/0 Pins

PDIP, Windowed CERDIP, externi oscilator

Watchdog Timer (WDT), Code protection, ID locations,
In-circuit serial programming, ...

data-sheet 312 stran
@ cena v roce 1996 cca 20USD, v té dobé asi 700K¢&
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MCU (microcontroller unit)
PIC16C74A

Hitachi H8/3048F
ATmega8

Programovani

Blikani LEDkou

Robot Blue se siti PIC16C74A

Jednodipy

Hlavni modul spojujici 12C sit s PC.

Rizeni motorii, sbér dat z enkodérai.

Rizeni krokového motoru, sbér dat ze sonarti

Sbér dat z gyroskopu.

Martin Dlouhy Uvod do mobilni robotiky — NAIL028



MCU (microcontroller unit)
PIC16C74A

Hitachi H8/3048F
ATmega8

Programovani

Blikani LEDkou

Jednodipy

Hitachi H8/3048F
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100 pini, 1xlcm

4kB RAM, 128kB ROM
20MHz oscilator

16 a 32bit registry

D/A prevodnik



MCU (microcontroller unit)
PIC16C74A

Hitachi H8/3048F
ATmega8

Programovani

Blikani LEDkou

Jednodipy

Guido s H8/3048F

Deska s H8/3048F

fizeni natoceni kol

vypocet odometrie (4 enkodéry)
sbér dat ze sonaril

prehravani zvukd

natoceni Fiditek

tlacditka

méfeni stavu baterie

Zjistovani mapy okoli

Detekce kolize, doplnéni laseru.

Martin Dlouhy Uvod do mobilni robotiky — NAIL028



MCU (microcontroller unit)
PIC16C74A

Hitachi H8/3048F
ATmega8

Programovani

Blikani LEDkou

Jednodipy

ATmega8 (1/2)

@ jednoduché zapojeni (5V, GND)

@ 23 1/0 linek

@ 8kB paméti na kéd, 512B EPROM, 1kB SRAM
@ 8MHz internal clock (default 1IMHz)

@ nizkd cena (cca 50K¢)
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MCU (microcontroller unit)
PIC16C74A

Hitachi H8/3048F
ATmega8

Programovani

Blikani LEDkou

Jednodipy

ATmega8 (2/2)

PDIP
>
(RESET) PC6 [] 1 28 [ PC5 (ADCS/SCL)
(RXD) PDO [ 2 27 [0 PC4 (ADC4/SDA)
(TXD) PD1 [] 3 26 [ PC3 (ADC3)
(INTO) PD2 [ 4 251 PC2 (ADC2)
(INT1) PD3 [| 5 241 PC1 (ADCH)
(XCK/T0) PD4 [ 6 23 [J PCO (ADCO)
vee 7 22 [1GND
GND L] 8 21[J AREF
(XTAL1/TOSC1) PB6 [] 9 20 [J AVCC
(XTAL2/TOSC2) PB7 [] 10 19 [0 PB5 (SCK)
(T1) PD5 [] 11 18 [ PB4 (MISO)
(AINO) PD6 [] 12 17 [0 PB3 (MOSI/OC2)
(AIN1) PD7 [] 13 16 [ PB2 (SS/OC1B)
(ICP1) PBO[] 14 15 [1PB1 (OC1A)
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MCU (microcontroller unit)
PIC16C74A

Hitachi H8/3048F
ATmega8

Programovani

Blikani LEDkou

Jednodipy

Programovani MCU

("]
]
"]
(]
]

maly kéd
asm nebo C (radéji ne C++), nové Java
nekoneény main()

malda RAM
interrupty

Hitachi, Microchip, Atmel
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http://www.hitachi.com
http://www.microchip.com
http://www.atmel.com

MCU (microcontroller unit)
PIC16C74A
Hitachi H8/3048F
Jednolipy ATmega8
Programovani
Blikani LEDkou

Programovani paméti

@ Flash - po smazani OxFF
@ varianty: seriové, paralelni, boot-loader

@ na cviceni seriové programovani pomoci paralelniho portu

STK200 ISP dongle (Simplified)

T -sTe
13 _—AUTOFD

Parallel

Port

o]
™ olis_-erroR
1| =l

& -1iT

o [2x6 header]
S e g
b2
ET

TR
prisisg = P
D4 238 SER 3
= 5D T HOST s
bs 398 RESETE 512
SRR GHD. e b

EUSY

PE
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MCU (microcontroller unit)
PIC16C74A
o Hitachi H8/3048F
Jednodipy ATt
Programovani
Blikani LEDkou

Zapojeni

- E=CALL

EIC-104-3
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MCU (microcontroller unit)
PIC16C74A

Hitachi HE

ATmega

Pro ovani

Blikani LEDkou

Jednodipy

Blikani LEDkou

#include <avr/io.h>
void delay(unsigned int num)
{
unsigned int i,j;
for (j = 0; j < 1000; j++)
for (i = 0; i < num; i++)

}

int main(void)

DDRB |= _BV(PBO); // DDR = "Data Direction Register"
while(1)
{

PORTB &= (_BV(PBO));

delay(500) ;

PORTB |= _BV(PBO);

delay(500);

}

return O;
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MCU (microcontroller unit)
PIC16C74A

Hitachi H8/3048F
ATmega8

Programovani

Blikani LEDkou

Jednodipy

Vstupni/vystupni porty

defaultné vsechny vstupy — proc?

zména sméru pomoci DDRx (Data Direction Register)
vystupni hodnota v PORTx

vstupni hodnota portu je v PINx

pro vstup PORTx definuje zapnuti pull-up odport

?

I

Martin Dlouhy Uvod do mobilni robotiky — NAIL028



Jednodipy

Priklad pripojeni tlacitka

MCU (microcontroller unit)
PIC16C74A

Hitachi H8/3048F
ATmega8

¢ movani

Blikani LEDkou

Co je na vstupu, kdyz neni k ni¢emu pfipojen?

UDD GP5/CIN
GP4/COUT
GP3/MC

GP2

6P1
8 uss Po
PIC12C672P
GND GND
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UDD GP5/CIN
GP4/COUT

PIC12C672P

GP3/MC
GP2

UDD GP5/CIN
GP4/COUT




Kdo s kym
Seriovy port (UART)
12C
Komunikace CAN BUS
Podpora jednodipu

Komunikace

e mezi PC a jednocipem
e mezi jednodipem a senzorem/efektorem

@ mezi vice jednocipy
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Kdo s kym
Seriovy port (UART)
12C

Komunikace CAN BUS
Podpora jednodipu

Seriovy port v kostce (UART)

e tfi draty (send, receive, ground)

@ pevna rychlost komunikace (nap¥. 9600baud)

@ podivna napéti (zajisti napt. ¢ip MAX232, dédictvi minulosti)
@ startbit, data, stopbit(s)

Y60 0000000CE
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Kdo s kym
Seriovy port (UART)
12C
Komunikace CAN BUS
Podpora jednodipu

[2C — Intern IC

@ komunikace mezi Cipy (Philips patent ¢. 9398 393 40011)
@ nékdy TWI — Two Wire Serial Interface

@ dva draty: SDA (data), SCL (clock)

@ pull-ups a AND operace

o standard 100kHz, pozd€ji 400kHz, nyni 3.4MHz
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Kdo s kym
Seriovy port (UART)
12C
Komunikace CAN BUS
Podpora jednodipu

[2C — komunikace

@ master a slave (master generuje SCL)

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

@ 7bit adresa, Read/Write, ACK a 8bit data + ACK

@ moznost zpomaleni pomoci SCL=0

Addr MSB AddrLSB RW  ACK Data MSB DataLSB  ACK
SDA '
1 2 7 8 9 1 2 7 8 9
START SLA+R/W Data Byte
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Kdo s kym
Seriovy port (UART)

Komunikace

Podpora jednodipu

CAN — Controller Area Network

]
"]
(]
]
*]
*]
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real-time aplikace
automobilovy primysl, letadla
11 bitova adresace, CRC, ACK
zpravy 0 az 8 bajtd

priority zprav (arbitration)

systém detekce chyb



Kdo s kym
Seriovy port (UART)

Komunikace
Podpora jednodipu

CAN — roboti od RobSys

st L

CeBIT 2008
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Kdo s kym
Seriovy port (UART)
12C
Komunikace CAN BUS
Podpora jednoéipu

Podpora komunikace jednocipem

e UART — nastaveni rychlosti pfenosu, registr pro ¢teni/zépis,
status registr, preruseni

@ TWI — master i slave (nastaveni adresy, buffer pro pfijem a
vysilani, ...)

@ counter (¢ita¢) — pocitani prechodd na vstupnim pinu

@ timer (¢asova¢) — auto reset, PWM na daném pinu, pferuseni

@ watchdog — specidlni ¢asovad, automaticky reset po
nastavitelném case
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@ pohony

@ servo

e DC motory

o krokové motory

@ brushless motory
@ fizeni

o PWM

o H-mistek

o enkodéry
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