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Distributed Embedded
Systems 
• Lectures:

• October 12: Laboratory (Lecturer: Dr. Dániel 
Stojcsics - Practice, homework, scheduling)

• October 19: Theory (Lecturer: György Eigner)

• October 26: Theory (Lecturer: György Eigner)

• November 2: Theory (Lecturer: György Eigner)

• November 9: Theory (Lecturer: György Eigner)

• November 23: Test

• November 30: Replacement of test; deadline for
pratical homework



Embedded devices

• Low computition power
• Low memory
• Low power mode
• Small size
• Low level peripherials

• I/O: GPIO (digital)
• Converters: ADC, DAC
• Communication interfaces: U(S)ART, I2C, SPI, CAN …
• Timers: Capture/Comprare, RTC, PWM …
• Debug: JTAG, ISP, ICSP …
• Usuall off-board addon: Ethernet, WiFi, Bluetooth, SD card, 

Serial Camera …



Microcontroller



Embedded software architectures

• Simple control loop

• Interrupt-controlled loop

• Cooperative/Preemptive multitasking

• Microkernels (RTOS)



Arduino basics



Arduino

• Open source project 
• Both HW and SW

• Based on Atmel 8-, 16- or 32-bit AVR MCUs

• Arduino IDE
• Processing language

• Arduino bootloader -> easy program &  debug via serial
connection (USB). No programmer device needed!

• 3rd party IDEs
• MS VS based Visual Micro

• Autodesk Circuits.io Simulator



ATMEL

• ATMEGA (ATmega2560) – 8bit
• Pl. Ardunio Mega



ATMEL

• ATMEGA (ATmega2560)

Digital I/O Pins 54 (of which 15 provide PWM output)

Analog Input Pins 16

DC Current per I/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





ATMEL

• Atmel SAM3X8E ARM Cortex-M3 CPU – 32bit

– Arduino Due



ATMEL

+ DMA, DAC, 32bit 

Microcontroller AT91SAM3X8E 

Operating Voltage 3.3V

Input Voltage (recommended) 7-12V

Input Voltage (limits) 6-16V

Digital I/O Pins 54 (of which 12 provide PWM output)

Analog Input Pins 12

Analog Output Pins 2 (DAC)

Total DC Output Current on all I/O lines 130 mA

Flash Memory
512 KB all available for the user 
applications

SRAM 96 KB (two banks: 64KB and 32KB)

Clock Speed 84 MHz



Arduino IDE



VisualMicro (VS)



• Sketch
• Source: .ino (before v1.0: .pde)
• .C, .CPP, .H
• Libraries (legacy / 3rd party)
• Examples

• setup(): a function that runs once at the start of a 
program and that can initialize settings.

• loop(): a function called repeatedly until the board 
powers off.

• Reference:
• https://www.arduino.cc/en/Reference/HomePage



https://circuits.io/lab

• Free



First project

• Register to circuits.io and login

• Electronics Lab / New Electronics Lab



Hello world!

• Led blink





From <Components> select <Arduino UNO>



Select <Code Editor>

• pinMode(pin, mode) 

• Mode:
• INPUT
• OUTPUT
• INPUT_PULLUP

• All Arduino (Atmega) are inputs by
default

• Output max power: 40mA (20mA 
advised!)









Verify



Upload



Konstansok

• LED_BUILTIN



U(S)ART 

• Atmega: 4 uart

• Serial (0)
• 0 (RX)

• 1 (TX)

• Wired to Virtual Com Port (VCP) (FTDI or CN340, etc)

• Arduino IDE serial monitor

• Serial.begin(baud) 
• 8n1 (8 data bit, no parity bit, 1 stop bit)

• Serial.begin(baud,config)
• Config: pl. SERIAL_8N1 (the default) 





Debug



Debug?





millis()

• Returns with the runtime (ms – unsigned long)

• After nearly 50 days will run into overflow



println()





int Serial.available()

• Returns the byte count in RX buffer
• serial RX puffer

• Max. 64 byte



long Serial.parseInt()

• Acceptable:
0…9, ’-’ 

• Returns 0 if other







Homework

• 30. November: deadline for pratical homework

• Homework must contain at least 5 differemnt sensors / 
components (e.g. keypad, servo, light sensor, gas
sensor, pir, etc…) from circuits.io

• Look for similar projects at e.g. instructables, Arduino
forums, etc…

• Be creative! 

• Homework is at least 10 pages of documentation with
source code and circuit

• Send it via email to: stojcsics.daniel@nik.uni-obuda.hu


