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2KOMNOz TOY EPTAZTHPIOY

EpUnVvEeLa TNG OLPXLTEKTOVLKNG TWV MULKPOEAEYKTWV
«  ATMEL AVR mega/tiny 8-bit, AVR XMEGA 8/16-bit, AVR UC3 32-bit
* ST STM32Fxxx 32-bit

Avayvwpion ntpoypappatwy Integrated Development Environment (IDE)
* Atmel Studio
* Arduino IDE
» System Workbench for STM32 (Eclipse), STM32CubeMX

E€okeiwon pe yAwooa npoypappoticpol Embedded C (MCU GCC)
* avr-gcc, avr32-gcc
* arm-none-eabi-gcc
Avayvwpelon UALKOU MLKPOEAEYKTWV Kal MEPLPEPELAKWY CUOKEUWV
* AVR Minimum System Board
* Arduino nano/mini/uno/mega
*  Maple mini
* STM32 Minimum System Development Board
*  Programmers/Keyboards/Displays/Sensors/RS232 modules

E€olkeiwon ME TO UALKO o€ eninedo avantuéloKwy Kat mPwToTUTwV
*  Xprion mAnktpoAoyiou — 0B0ovn¢
*  MeTtpnoelg taong, Ospuokpaoiog
*  Emwowwvia pe Pndlakolc atoOnTrpeg, EMKOWVWVIO UIKPOEAEYKTWY, ETILKOWVWVLO pe H/Y
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ARDUINO

= Arduino Development Board

*  MICRO/PRO/UNO/LilyPad (ATmega328)

* MEGA 2560 (ATmega2560)

« ZERO (ATSAMD21G18, 32-Bit ARM)

« 101 (Intel Curie: x86 Quark, 32-bit ARC) e | | |

= USB ISP (USBasp with adapter)

* Program Bootloader | - ] A ﬁr‘du:iJ'\oTM NICRO +5U REG

= Arduino IDE i L I - S

* Free download: https://www.arduino.cc} 0 - i de L
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o0 [ +5U SELECTOR <USB)
£ 51T +3U3 REG
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NOT USED
—
¥ = A
ICSP B i
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‘
v
{ ‘\ ]
ARE PROVIDED “AS IS" AND "WITH ALL FAULTS. Arduino DISCLAIMS ALL OTHER R IMPLIED,
CLUDING BUT NOT LIMITED TO, ANY IMPLIED WARRANTIES OF MERCHANTABI RTICULAR PURRGSE
s 10 specifications and product descriptions at any time, uithout n g T
haracteristics of any feat = n JCTIONS M reserved” ar "undefined.” Arduino reserves F
these for 1 ) and shall have no responsibilily vhatsocever far conilicts or incompatibilities arising from future changes two them.
The praduct information on the Web Site or Haterials is subjecr 1a change without notice. Da nat finalize a design with this information.

ARDUINO 15 a reqgistered twrademark.
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https://www.arduino.cc/

ST Development Board
* Nucleo32/64/144 (STM32F3xx/4xx/7xx) j_:,
Discovery (STM32F4xx) & j

100nF 2
* FBval i no 1 v mo | 1520 i G .
. N WOF 3 | oy g |4 Tl0GF wl .2 - B4 sB2BO0T] ] 1P 1 5 *
Independent designers (STM32F103) , 1 | im0 | 52 Y R
- 2T Tiew [ 3 3 v O B-yed RN AT - s
*  Minimum System Development Board T a oy J:__ 1| 24 786 | 3—pa ;I ==
D 7 7
* Maple mini (Arduino IDE compatible) | slv o[ P3| 248 YES |5 Dmp- = - ||
PAID_ 31 31 PBI0 DAY P8I
. T BT Al e i [Pam il [mo
ST-Link V2 (SWD, JTAG) ; = e BE | = s -
USB t RSZ32 d I = i EINSHUES] w7 PR Ppis | B PR 1 —%g " 4&35
o moduie 1 2 2 O5CIN 5| osc_mvppo PCI3TAMPERRTC |-2— % 2 -
STM32CubeMX ‘ T Rl EEm wmmm SR — s :
upe mm = BOOTO 44 | 5ooms i - (e
f L ——_—L NRST 7,
* Free download: http://www.st.com = g v?:
System Workbench for STM32 (Eclipsq 2w %y =
oo N 32 oMl e gl W W =
. ree download: http://www.openstm32.or _— BT o g PR B 1o
I STRGFIOSCSTS Al > S—mmx
Demonstrator GUI ,_@m B s
3_%_\/ JTAGSEL
c

* Free download: http://www.st.com . o5z 3w
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http://www.st.com/
http://www.openstm32.org/HomePage
http://www.st.com/

MicroPython PyBoard

STM32F405RG : : S s — ——
USB to RS232 module R R R0 4224 o s s 26,

Micro SD card slot

U3-axis accelerometer (MMA7660)
4 LEDs, 1 switch, Reset -m.m.m.i;mmr;-:
3.3V/250mA LDO voltage regulator :ﬁﬁﬁfﬁﬁgﬁ:
DFU bootloader in ROM BRRE RS

==
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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 por
https://www.raspberrypi.or

Lt ey
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https://www.raspberrypi.org/
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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 KAl TTIPOYPAULOTOC
» 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 eEWTEPLIKWYV KAl ECWTEPLKWY attioswv dtakomng (IRQ)
* 'E&L S51adOPETIKEG KATACTACELS AVAUOVNG HLE XAUNAR KATAVAAWGN

8] www.porlidas.gr
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= XOopOKTNPLOTIKA TTEPLPEPELAKWY
* 86 nMpoypaUHOTI{OUEVEG YPAUUES ELo0doU — e€0dou, He Suvatotnta pevpatog 40mA yla thv Kabe pia, opyavwpeVeG o 11 moOpTeg
* 2 XPOVLOTEG-UETPNTEC 8-bit e Suvatotnta pofabpoloynong kat cUYKPLONG
* 4 XpOVIOTEC-UETPNTEG 16-bit pe Suvatotnta mpoBadbuoAroynong, cuykplong Kot cUAANYNG
* POAOL TPAYHATLKOU XPOVOU HE EEXWPLOTO TAAAVTWTH
* 4 kavaAla Stapopdpwong mAdatoug moApwyv (PWM) 8-bit kat 12 kavaAla pe poypappati{opevn avaluon 2-16-bit
* 16 kavaAia ADC 10-bit
* 14 kavaAia dipopikou evioxxutn Kat 4 kavaila Sladoplkou evioxutn UE poypappatiiopevn arolafn x1, x10 kot x200
* EVOWMATWUEVOC AVAAOYLKOC CUYKPLTAG
* Hardware 12C
* 4 BUpecg Hardware USART
* Master/Slave SPI Serial Interface
* [poypappati{OPeVOS XPOVIOTHS — eTitnpntng « Watchdog» e EexwpLloto EVOWHATWUEVO TAAAVTWTN

= Taon Aettoupyiog
e 4.5V —-5.5V (ATmega2560)

= Juxvotnta poAoylol
e 0—16 MHz (ATmega2560)

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

8] www.porlidas.gr
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ATmega 2560 block diagram
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uments\Atmel\LABT\LAB1.c

LAB1 Project Options

- A Custom Compilation Options

[3F = [All files]

LAB1c

Include [Linker Options]

i | Directories -DF_CPU=4000000UL
= Atmel Studio - o
'signed-char

* Atmel Studio 7 -> Windows7/8/8.1/10, integrated gcc (Recommended for Windows7 or newer) Q
* Atmel Studio 6.2 -> WindowsXP/7/8/8.1/10, integrated gcc - Lioraries
* Atmel Studio 4.20/4.19 -> WindowsXP/7, WinAVR gcc plug in, manual configuration* _ g

* Atmel Studio 4.18 -> WindowsXP/7, WinAVR gcc plug in (Recommended for WindowsXP) ) B

Memory
Settings

i
= 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/ATmegaDeVvEn.htm) ST
* PonyProg -> Physical serial or parallel port ey

Cg Eheyktéc IDE ATA/ATAPI
< Ehgyktiq omoBrikeuang

Bxemal Tools
[[J Use AVR Toolchain

avrgee: [C:\WinAVR-20100110'bin\avr-gcc.exe

C:A\WinAVR-20100110\utils\bin\make exe

oo

Custom Options

BoriBzia

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

= 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****

§ Eheykric sviaiou ozipiokov Siaw EmA£ETe pOypappor 08riynong ylo To VAIKO.
1 Eheyktég riyou, BivTeo Kau TromyVv!
> B Emzlzpyaotic
17 @opzc (COM & LPT) =
'3 Prolific USB-to-Serial Comm
s Movadec DVD/CD-ROM

Emtiééte TOV KOTOOKEUOOTH KOL TO HOVTEAD TNG CUOKEUNG 0OG KAl HETO KAVTE KALK 0TO KOUMTI
"Emopevo”. Eqv éyete Sioko o omoiog TEpiéyEL TO TIpOypappa o8Hynong tou Béhete va
EYKATAOTHOETE, KAVTE KAK 0TO KoupTti "ATto Sioko"

* CDMv2.12.00 (ftdi, FT232) -> USB unsigned drivers issue****
(****http://porlidas.gr/InstDev/InstDevEn.htm)

®= Programs
* Programmers Notepad -> WinAVR
* Termite -> Connected COMs, Hex editor http://www.compuphase.com/software termite.htm
* Putty Terminal -> http://www.chiark.greenend.org.uk/~sgtatham/putty/download.html

s Movadeg Siokwv
> @ Mmotopisg
=1 OBoveg
™ Oupéc eKTUTILOEWY
= MAnktpohoyla

> ﬂ MovTikio Kat GAAEG CUOKEVEG KO

3 Npooappoyzic Sikriou
@ Mpooappoyzig 086vNg
5 Tuokevic omekoviong

> U:-;, Tuokevég Siaauvdzong ypnotn

U Tnmesnge Aowmueen

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]

[5] AvTo To Tpoypappa 08AyNong XL Ynplokn uTtoypapn. Amo Sioko...

Coi sivor onEOVTIKY N UTIOYP KRN TIOOYDOUUATLY 08AYNOY

Ao
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MEGA 2560 Schematic diagram
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USB ISP USBasp Programmer
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USB ISP USBasp Programmer Schematic diagram

PCSRESET) PCO(ADCO) ==
PC1{ADC1) JP2
AGND PC2(ADC2) - mi
AREF PC3(ADC3) - . .
AVCC PC4(ADCASDA) [ Slow SCK Self programming
PCSADCSSCL) .

GND
&

22

PBE(XTALITOSCY)

PBY(XTALZTOSCZ) PDO(RXD)
PDITXD)

PO2{INTO)

GND POA(INTT)
PD4{XCKITO)

vCC PD5(T)
PDE(AING}

PO7(AINT)

GNOGND
sl Jos
1210

GND

PEO(ICP)
PB1{OC1A)
PR2(SSIOCIE)
PEIMOSLOC2)
PBLMISO)
PBS(SCK)

) ATMegaBs or ATMega8

http://www fischl.de/usbasp/
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Boards with LEDs, buttons & 4x4 keyboard matrix array buttons

4 Key Analog Button 4

E@EE@@ -3
¥

=/ Y Rl
KC11BO4
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| |LED BACKLIGHT

Module Display Character LCD 16x2

Function

a

5
LCD contrast adjust
Register select
Read / write
Data bit 0

Data bit 2

Data bit 4

El%l%l%lll!ﬁ

- | o | Fowrsusbios |
| & | roveswmyon
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USB To RS232 TTL Converter Module PL2303HX

Application for RS-232 Transceiver

uw
op RTE-TC

|||' — 3 Tiouxt |z gel=s
] Flease make C2 close to the 20th pin of U1 Too | 26 DOOH
AxD — DERRC 2 | | 25 SHTOLN
RN & ——wpps
- » RRRC
HE Please make C7 close to USB_CONB
—_ - ZTo
DCo Kk
CTEN
EHTD M
53
552

Please make C4 close to the 17th pin of UM

Please make R4 close to the 15th pin of U1
Please make R3 close to the 16th pin of UM

The traces between DM and DP of PL2303
TF2 EIET 4 and USB connector should be parallel

ﬁp‘;ﬁ;‘_&z— and also not cross any signal traces.

Cutput pin connect to RI485 transceiver 3 4 | H The length of them is suggested as short

w235 |
w8 |
| ||7=

SNTAMHC1LDER

étLétLéLé‘Lé p

g
2

Hote: Option for RS485 application
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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 == >=r <=r =0 ++I //) <<I >>I !=) &&I | |

PORTB = ~“PORTB; //NOT

PORTB = PORTB << 1; J/SHIFT

PORTB =i3 & 0b11110000; //AND

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

www.porlidas.gr



Mpotewopevn BiBAloypadia Kot LoTOGEALSEC

Mpoypappatilovtag tov MikpogAeyktr AVR

C Programming for embedded microcontrollers

H yAwooa npoypappatiopov ANSI C

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/

http://www.serasidis.gr/

http://www.porlidas.gr/

(TQwoha)
(Elektor)

(KAewbapBpuog)
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