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Utemezés

Mikrokontrollerek altalanos ismertetése, ATMEL ATMEGA

Programozas / debug izemmaéd, féléves feladat
témavalasztas,GPIO perifériak, ledek, gombok kezelése

PWM jel

Soros kommunikacido: USART, USB, (FTDI)
ADC / DAC atalakitok, potméterek kezelése
|d6zit6k

Watchdog

Megszakitasok

Szabalyozasi feladatok

Féléves feladat leadas



Szamonkerés

* (Vizsga)

* Féléves feladat
— Feladat kiiras
— Munka: Arduino Mega
— Dokumentacio (TDK?)

— Prezentacio utolso el6tti héten

e Szakdolgozat?



Mikrokontroller (uC, uC, MCU)

Microprocessor

Oscillator
0 - 40MHz

< Microcontroller (PIC)

http://www.mikroe.com/chapters/view/1/introduction-world-of-microcontrollers/



PIC Mecha board
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Programozas

FIGURE 1-3: CONNECTING THE MPLAB® ICD 2 TO THE PICDEM™
MECHATRONICS DEMO BOARD

FIGURE 1-4: CONNECTING THE PICkit™ 2 TO THE PICDEM™
MECHATRONICS DEMO BOARD




STM32F4 Discovery
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STM32F4 Discovery
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PIC16/18 csalad

e 8 bites MCU (PIC16F917 — 20MHz)
e |/O:

— 5 MIPS

— 8 csatornas 10bites A/D

— 1 USART

— 1 12C/SPI

— 2 CCP (capture, compare, PWM)

— 2x8bit, 1x16bit timer

— stb



STM32F4 csalad

* 32 bites MCU, (STM32F407 168MHz + FPU)
¢ |/0O:

— 1 MB Flash/192+4 KBRAM,

— USB OTG HS/FS,

— Ethernet,

— 17 TIM,

— 3x12-bit ADC,

— 2x12-bit DAC,

— DMA

— LCD parallel interface, 8080/6800 modes

STM32F407 Datasheet, 1. oldal
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STM32F4



ARM evolucio

A8, A9: 600MHz+,
1..4 mag, jellemzéen
mobil eszkdzok
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FIGURE 1.2
The Evolution of ARM Processor Architecture.
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Labkiosztas

Pin number -
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Memoria térkép

OxFFFFFFFF

0xE0000000
0xDFFFFFFF

0xA0000000
Ox9FFFFFFF

0x60000000
Ox5FFFFFFF
0x40000000
Ox3FFFFFFF
0x20000000
Ox1FFFFFFF
0x00000000

System level

External device

External RAM

Peripherals

SHRAM

CODE

Private peripherals including
build-in interrupt controller
(NVIC), MPU control
registers, and debug
components

Mainly used as external
peripherals

Mainly used as external
memaory

Mainly used as peripherals

Mainly used as static RAM

Mainly used for program
code. Also provides exception
vector table after power up



ATMEL

« ATMEGA (ATmega2560) — 8bi

Mega

10

— PI. Ardun




ATMEL

e ATMEGA (ATmega2560)

Digital /O Pins 54 (of which 15 provide PWM output)
Analog Input Pins 16

DC Current per 1/O Pin 20 mA

DC Current for 3.3V Pin 50 mA

Flash Memory 256 KB of which 8 KB used by bootloader
SRAM 8 KB

EEPROM 4 KB

Clock Speed 16 MHz



ARDUINO
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ATMEL

Atmel SAM3X8E ARM Cortex-M3 CPU — 32bit

— Arduino Due




ATMEL

Microcontroller

Operating Voltage

Input Voltage (recommended)

Input Voltage (limits)

Digital /O Pins

Analog Input Pins

Analog Output Pins

Total DC Output Current on all I/O lines

Flash Memory

SRAM
Clock Speed

+ DMA, DAC, 32bit

AT91SAM3XS8E

3.3V

7-12V

6-16V

54 (of which 12 provide PWM output)
12

2 (DAC)

130 mA

512 KB all available for the user
applications

96 KB (two banks: 64KB and 32KB)
84 MHz



Arduino IDE

interrupts | Arduino 1.6.6 — O X
Eile Edit Sketch Tecls Help

interrupts

f/Interruptas for Battery management/saving using MCU power down mc ™

#include <avr/sleep.h>
#include <Wire.h>

#include "Sodag D53231.h

static uinté_t previecond=0;

wold setup ()

{

BORTD |= Ox04;

DDRD &=~ 0x04;

Serial .begin (57600} ;

Wire.begin():

rtc.begin(): W
< >

4" (Forth Copy error messages

Arduin
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Arduino 1.6
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Logikai jelszintek

Acceptable TTL gate Acceptable TTL gate
input signal levels output signal levels
~ AV B 2V
V. .=3V iah —
ngh | oo ngh
- 2.7V
_ 2V ‘I:}_
D8V —
Low —[ - Low —[ 05V

oV OV



Digitalis 1/0

\

Microcontro|jer

Wirite / Read

Pins PORT



Analog 1/0:
A/D D/A konverzié

Conversion A-D

 Pl. 10 biten 1024 érték
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fig. 2 1”

»

fig. 3 /

Conversion D-A
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VDD




Potmeter




HOszenzor

Block Diagram

Vpp = 2.5V to 5.5V

T PICmicro®
Microcontroller
VoD
TC1047A > Comener
Vss

—l
—_—
—




77

HOoszenzor

OUTPUT VOLTAGE VS. TEMPERATURE

FIGURE 3-1:

(10mV/°C) CTemperature "C) + 500mV
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