EPFTA2THPIO MIKPOEAEIKTQN

MICROCHIP (ATMEL) AVR

MOPAIAAZ AHMHTPIOz2




2KOMNOz TOY EPTAZTHPIOY

EpUnVEL TNG OLPXLTEKTOVLKNG TWV ULKPOEAEYKTWV
«  ATMEL AVR mega/tiny 8-bit, AVR XMEGA 8/16-bit, AVR UC3 32-bit
e ST STM32Fxxx 32-bit

Avayvwplon npoypoppatwy Integrated Development Environment (IDE)

* Eclipse
*  Microchip (Atmel) Studio
* Arduino IDE

« System Workbench for STM32 (Eclipse), STM32CubeMX
E€olkeiwon pe yAwooa npoypappoticpot Embedded C (MCU GCC)

* avr-gcc, avr32-gec
e arm-none-eabi-gcc

AvayvwpLon UALKOU HLKPOEAEYKTWV Kol TTEPLPEPELAKWY CUCKEU WV
* AVR Minimum System Board
* Arduino nano/mini/uno/mega
*  Maple mini
* STM32 Minimum System Development Board
*  Programmers/Keyboards/Displays/Sensors/RS232 modules

E€olkeiwon HE TO UALKO o€ eNinedo avantuéLoKwy Kot TPwToTUTWV
*  Xprion mAnktpoAoyiou — oBovNn¢
*  Metpnoelg taong, Bepuokpaociog
*  Emwowwvia pe Pndlakolc aoOnTrpeg, EMIKOWVWVIO UKPOEAEYKTWY, ETUKOWVWVIA pe H/Y
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= Arduino Development Board BB o
* MICRO/PRO/UNO/LilyPad (ATmega328)
* MEGA 2560 (ATmega2560)

Oe

ESS OR IMPLIED,
A PARTICULAR PURPQOSE

Reference Designs ARE PROVIDED “ARS IS” AND "WITH ALL FAULTS. Arduino DISCLAINS ALL OTHER WARRANTIES,
REGARDING PRODUC CLUDING BUT NOT LIMITED TO, ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNE

- ZERO (ATSAMD21G18, 32-Bit ARM) Ardino. e 10 specifications and product descriptions at any tine, uithout notice. The Customer must nor :
| rely f naracteristics of any featwres or instructions marked “reserved aor "undefined.” Arduino reserves
° 101 (lntel Curie- x86 Quark 32_b|t ARC) """" e fc ) and shall have no responsibilily uvhatscever far conilicts or incompatibilities arising from future changes tw them.
: b The praduct i on the UWeb Site or Haterials is subject 1o change without notice. Da nat finalize a design uwith this information.

= USB ISP (USBasp with adapter) AROUING is a registered trademark.
* Program Bootloader

=  Arduino IDE
* Free download: https://www.arduino.cc/
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https://www.arduino.cc/

ST Development Board

* Nucleo32/64/144 (STM32F3xx/4xx/7xx)

* Discovery (STM32F4xx)

* Eval

Independent designers (STM32F103)
* Minimum System Development Board

* Maple mini (Arduino IDE compatible)

ST-Link V2 (SWD, JTAG)
USB to RS232 module
STM32CubeMX

* Free download: htt

WwWww.st.com

System Workbench for STM32 (Eclipse

* Free download: http://www.openstm32.org/
Demonstrator GUI

* Free download: htt WWW.St.com
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USB to RS232 module

Micro SD card slot

U3-axis accelerometer (MMA7660)
4 LEDs, 1 switch, Reset
3.3V/250mA LDO voltage regulator
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http://micropython.org/

Raspberry Pi 3

Quad Core 1.2GHz Broadcom BCM2837
64bit

1GB RAM

Micro SD card slot

4 USB 2 ports, Full size HDMI

CSI camera & DSI display ports

Micro USB power source up to 2.5A

4 Pole stereo output and composite
video port

https://www.raspberrypi.or
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MICROCHIP (ATMEL) AVR ATmega2560

XapaKTnPLOTIKA

= MuwkpoeAeyktng 8-bit uPnAng amoddoong Kot XapnAng KATAVAAWONG

Mpoodeupévn apxttektovikn RISC (Reduced instruction set computing)
* 135 eVIOA£G, OL IEPLOOOTEPEC EKTEAOUVTAL OE £VAV KUKAO poAoyLoU
* 32 X 8 KATAXWPNTEC YEVIKNC XPNOEWG
* JtaTikn Aswtoupyla
* Hardware moAAQITAQGLOOTIC

MvAueG SE60UEVWVY KOl TIPOYPAUOTOC
» 256K Bytes FLASH (10,000 Write/Erase Cycles)
* Optional Boot Code Section with Independent Lock Bits
* 4K Bytes EEPROM (100,000 Write/Erase Cycles)
* 8K Byte SRAM
* Programming Lock for Software Security

JTAG (Joint Test Action Group ) IEEE std. 1149.1 Interface for Boundary-scan, on-chip debug, programming of FLASH, EEPROM, fuses, and lock bits

ELOLKA XapOKTNPLOTLKA
* Ekkivnon pikpoeheyktn pe onpa RESET kal mpoypapoti{OUevn avixveuon mTwaong Taong
* Eowtepika puBuLlopevog talavtwtng RC
*  Auvatotnta eEWTEPLKWYV KAl ECWTEPLKWY attioswv Stakomng (IRQ)
* 'E€L 51adOPETIKEG KATACTACELS AVAUOVNG HE XAUNAR KATOAVAAWGN

www.porlidas.gr



= XOopOKTNPLOTIKA TTEPLPEPELAKWY
* 86 nMpoypapUUOTI{OUEVEG YPAUUES ELo0doU — e€0dou, pe Suvatotnta pevpatog 40mA yla tnv Kabe pia, opyavwpeVEG o 11 mopTeg
* 2 XPOVLIOTEG-UETPNTEC 8-bit e Suvatotnta mpofabpoloynong kat cUYKPLONG
* 4 XpOVIOTEG-UETPNTEC 16-bit pe Suvatotnta npoBabpoldynong, ocuykpLong kat cUAANYNG
* POAOL TPAYHATLKOU XPOVOU HE EEXWPLOTO TAAAVTWTH
* 4 kavaAla dtapopdpwong mAdatoug moApwyv (PWM) 8-bit kat 12 kavaAla pe poypappati{opevn availuon 2-16-bit
* 16 kavaAia ADC 10-bit
* 14 kavaAia dipopikou evioxxutn Kat 4 kavaiia Stadoplkov evioxutn UeE ipoypappatiiopevn amolafn x1, x10 kot x200
* EVOWMATWUEVOC AVAAOYLKOC CUYKPLTAG
* Hardware 12C
* 4 OUpecg Hardware USART
* Master/Slave SPI Serial Interface
* [poypappati{OPeVOS XPOVIOTHS — eTitnpntng « Watchdog» e EexwpLloto EVOWHATWUEVO TAAAVTWTN

= Taon Aettoupyiog
* 4.5V —5.5V (ATmega2560)

= Juxvotnta poAoylol
e 0—16 MHz (ATmega2560)

= EAdxiotn katavalwon ATmegal6A (1 MHz, 3V, 25°C)
* Evepyog: 0.6mA
* Avevepyog: 0.2mA
* Power-down Mode: <1 pA

www.porlidas.gr
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» Microchip Studio (Windows)
* Microchip Studio for AVR (Atmel Studio 7, 2022) -> Windows7 or newer, integrated gcc
* Atmel Studio 6.2 -> WindowsXP/7/8/8.1/10, integrated gcc
* Atmel Studio 4.20/4.19 -> WindowsXP/7, WinAVR gcc plug in, manual configuration*
* Atmel Studio 4.18 -> WindowsXP/7, WinAVR gcc plug in (Recommended for WindowsXP)

= Eclipse (Windows, macOS, Linux)
* Eclipse IDE for C/C++ Developers: https://www.eclipse.org/downloads/packages/
* AVR Eclipse Plugin: http://avr-eclipse.sourceforge.net/updatesite/
* GNU GCC compiler for C and C++ (incl. AVR Dude): https://winavr.sourceforge.net/
* Replace “msys-1.0.dIl” ..\WinAVR-20100110\utils\bin (compiler issue): https://dll.website/

= Programmer
* Khazama AVR Programmer -> Usbasp
* eXtreme Burner — AVR -> Usbasp
* AvrOspll -> USBISP Connected to COM1-16**
* AvrProg -> USBISP Connected to COM1-4**
(**http://www.porlidas.gr/ATmegaDev/ATmegaDevEn.htm)
* PonyProg -> Physical serial or parallel port
* AVR Dude (terminal)

= Drivers
* Usbasp 2011-05-28
* Prolific 3.3.11.152 v1.2.1 (Prolific, PL2303) -> drivers version issue***
* CH341SER (wch, CH340) -> USB unsigned drivers issue****
* CDM v2.12.00 (ftdi, FT232) -> USB unsigned drivers issue****
(****http://porlidas.gr/InstDev/InstDevEn.htm)

= Programs
* Programmers Notepad -> WinAVR
e Termite -> Connected COMs, Hex editor: http://www.compuphase.com/software termite.htm

* Putty Terminal: http://www.chiark.greenend.org.uk/~sgtatham/putty/download.html

uments\Atmel\LABT\LAB1.c

LAB1 Project Options

=
|3F

Include
Directories

Libraries

2
rv

Memory
Settings

e C@m Compilation Options
[All files]
LAB1c
[Linker Options]

-Wall

-gdwarf-2

std=gnu39
-DF_CPU=4000000UL
Os

{signed-char

BExtemal Tools

Custom Options

T e VoSt
{3 Jungo Connectivity
7 Awbntripec
3 Adheg ouokevig
& EiooSot kau éoSot riyou
g Eheykréc IDE ATA/ATAPI
< Eheyktiq omoBrikeuang
‘ EheykTég eviaiou oziplako Sion;
% EheykTég niyov, Pivteo Kot TramKy
B Emeepyaotic
75" Gupeq (COM & LPT)

3 Prolific USB-to-Serial Comm
= Movadec DVD/CD-ROM
s Movaseg Siokwv

> @ Mmotapizg

=1 OBoveg
™ Oupéc eKTUTIWOEWY
= MAnktpohoyla

> B MovTikia kat GAAEG CUTKEVEG KO

3 Mpooappoyzic Sikriou
@R MNpooappoyzic 0Bovng
=5 Tuokevég amekoviang

> U";, Zuokevig Soaguvdzang xpnatn

Tnaesge howmnemi

[[] Use AVR Toolchain

avrgee: (CAWINAVR-20100110'bin‘\avr-gce .exe

C:AWinAVR-20100110\utils\bin\make exe

BoriBzia 7

I Evnpipwon hoytopkos poypappatog odnynang - Prolific USB-to-Serial Comm Port (COM4)

ETAEETE TTPOYpOppar 081ynonG yia TO UAIKO.

Emtiiéfte TOV KOTOOKEUAOTH KOL TO HOVTEAD TNG CUOKEUNG 0OG KAl HETO KAVTE KALK 0TO KOUMT
=3 "Emopevo”. Eqv éyzte Sioko o omoiog TEpiEyEL TO TIpOypappa o8Hynong tou Békete va
EYKATAOTHOETE, KAVTE KAK 0TO KoupTti "ATo Sioko".

Eppavion cupBaton uhkou
Movtého

5] Prolific USB-to-Serial Comm Port Ex8oon: 3.3.11.152 [12/3/2010]
5] Prolific USB-to-Serial Comm Port ExSoon: 3.6.78.350 [5/6/2015]

&l AuTo To Tpoypappa 08Nynang XL Yn@Lokn uTtoypapn. AT SioKo...

Ao
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Boards with LEDs, buttons & 4x4 keyboard matrix array buttons

4 Key Analog Button

ol Boohgoe
=R ==/l

KC11B04
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vi PL-Z303HXD Application for RS-232 Transceiver
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USB To RS232 TTL Converter Module PL2303HX
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USB To RS232 TTL Converter Module CH340G
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Embedded C for AVR Basic Instructions (Lesson 1)

#include <avr/io.h> //AVR BIOS

#include <util/delay.h> //Delay routine

#define F_CPU 4000000UL //MCU Frequency, Definition for Delay routine
#define En 0b00001000 //Definition example

unsigned char i3; //Register example

DDRA = 0b00000000; //Port A all inputs

PORTA =0b11111111; //Enable pull up resistors to all
DDRB=0b11111111; //Port B all outputs

PORTB = 0b11011010; //Send 11011010 to outputs

i3 = Ox2F; //Sets i3 value 2F

while (PINA == 0b11101110); //”while” routine & equal example
for (i1=0;i1<4;il1++) //”for” routine example
_delay_ms (20); //delay example

=7 +I *I /I <I >I !I NI &I |I == >=I <=I =0 ++I //) <<I >>I !=) &&I | |

PORTB = ~“PORTB; //NOT

PORTB = PORTB << 1; J/SHIFT

PORTB =i3 & 0b11110000; //AND

PORTB = (i3 | 0b11110000); //OR

www.porlidas.gr



Mpotetvopevn BiBAoypadio Ko LoTOOEAIDEC

MaBnuata epyaotnpiou: AVR C Programming (porlidas.gr)

Downloads: MCUs (porlidas.gr)

Mpoypappatilovtag tov MikpoeAeyktr AVR (TQwoA)
C Programming for embedded microcontrollers  (Elektor)
H yAwooa npoypappatiopov ANSI C (KAewbapBpuog)

https://www.microchip.com/

http://www.st.com/

https://www.arduino.cc/

https://eclipse.org/

http://www.openstm32.org/

http://www.avrfreaks.net/

https://github.com/

http://winavr.sourceforge.net/

http://www.fischl.de/usbasp/

http://extremeelectronics.co.in/

http://khazama.com/project/programmer/

https://www.instructables.com/How-to-get-started-with-Eclipse-and-AVR/

http://www.serasidis.gr/

©2024-2025 D. Porlidas
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https://porlidas.gr/AVR/AVRGr.htm
https://porlidas.gr/MSC/MCUsGr.htm
https://www.microchip.com/
http://www.st.com/
https://www.arduino.cc/
https://eclipse.org/
http://www.openstm32.org/HomePage
http://www.avrfreaks.net/
https://github.com/
http://winavr.sourceforge.net/
http://www.fischl.de/usbasp/
http://extremeelectronics.co.in/
http://khazama.com/project/programmer/
https://www.instructables.com/How-to-get-started-with-Eclipse-and-AVR/
http://www.serasidis.gr/

let’s do some work now
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